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INTRODUCTION
Brief Chronology/Timeline of Soybean Plant Protection

15 BCE – The Jiaoshi Yilin in China mentions both shu and
dou as names of the soybean and states that the leaves and
the beans (dou) were readily eaten by deer and rabbits.

areas” (Piper & Morse 1923, p. 288).
Piper & Morse (1923, p. 280-81) also cite eight scattered
reports on bacterial diseases on soybeans in the USA between
1906 and 1921.
Four reports of “Mosaic [virus] diseases (1915-1921).
Numerous reports of fungous diseases, including
Fusarium disease, Rhizoctonia and Sclerotium rolfsii, Phoma
disease, Septoria disease, Anthracnose, and Rot (1917-1920).
Two reports of nematode disease: rootknot and yellow
dwarf (in Japan) (1919).

82 CE – The Lunheng, by Wang Chong, states that soybeans
(dou) are not bothered by insects.

1942-44 – The ﬁrst important herbicide was 2,4-D,
discovered and developed at this time.

1855 Nov. 25 – Frederick Munch of Missouri, in a letter to
the patent ofﬁce, writes: “The Japan pea [soybean] is one of
the ﬁnest looking vegetables in the garden, grows proliﬁc
[sic], bears well, is not injured by insects, & requires but
moderate attention…”

1940s – Organic pesticides start to be used. “The number of
herbicides in general use in the United States and Canada
increased from 15 in 1940 to 25 in 1950, and to 100 in 1969”
(Weed Science, 1970, March p. 294-307).

Soybeans have been grown since ancient times in Japan
and Manchuria, but mainly in the northern parts of those
countries, which have severely cold winters that prevent the
buildup of pests.

1876 Feb. 26 – Friedrich Haberlandt in Vienna, Austria,
writes: the soybean does not have to fear any enemy at all
from the insect world because it withstood even the attacks
by the spider mite (Webermilbe) (Tetranychus telarius) to
which the majority of the varieties of green beans that were
planted in the trial gardens were subjected,… He is also the
ﬁrst to use a scientiﬁc name for an enemy of the soybean.
1882 – In Germany, A.B. Frank is the ﬁrst to describe root
galls (Anguillula radicicola Greef) on soybean roots.
1895 – O. Kirchner in Germany ﬁrst uses the genus name
Heterodera for the name of the organism that causes these
root nodules.
1898 April 15 – The earliest known document about
soybean protection in Japan is An Insect Injurious to
Soybeans, written by Shônen Matsumura in Japanese.
1899 – J.F. Duggar at the Alabama Agricultural Experiment
Station is the ﬁrst to mention “rootknot” or “nematodes” in
English or in the United States.
1908 – The American Phytopathological Society is founded.
They specialize in the study of plant diseases.
1920 – Rabbits are the most troublesome enemies/pests
of soybeans in the United States. They are very fond of
soybeans and “have been known to destroy considerable

1951 – The journal Weeds begins publication.
1951 – “Bibliography of soybean diseases” [1882-1950,
annotated], by Lee Ling is published – a pioneering work.
1954 – The soybean cyst nematode is identiﬁed in
southeastern North Carolina (Soybean News. 1984. Jan. p. 5,
4).
1955 – Fifty diseases now infect the soybean crop in the
United States (Kreitlow 1955, p. 8-9). The soybean is a
broadleaf plant, so broadleaf herbicides tend to kill the
soybean as well.
1956 – Edgar Hartwig, a USDA plant breeder in Stoneville,
Mississippi, begins to search for sources of resistance to
soybean cyst nematodes (Soybean News. 1984. Jan. p. 5, 4).
1956 – The ﬁrst meeting of the Weed Society of America
is held. It was later renamed the Weed Science Society of
America.
1959 Oct. – An early article “The integrated control
concept,” by Stern, Smith, Van den Bosch et al. is published
in Hilgardia (California Agric. Exp. Station). Integrated
control uses natural enemies of pests, whenever possible, and
tries to keep to keep use of toxic pesticides to a minimum.
1962 Sept. – Silent Spring, by Rachel Carson is published.
She warns of the dangers of overuse of chemical/organic
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pesticides, especially DDT. This book helped to start the
modern environmental movement.
1963 March – The earliest document seed that mentions
Treﬂan (a brand name for triﬂuralan) is an ad by Elanco
Products Co. in Soybean Digest (p. 16). Treﬂan is a preemergence herbicide that kills annual grasses.
1967. The journal Weeds is renamed Weed Science.
1972 – SIRIC, the computerized bibliographic database
of the Soybean Insect Research Information Center at the
University of Illinois at Urbana, ﬁrst becomes available for
use in computerized form. It was developed by Jenny and
Marcos Kogan and co-workers.
Associated with the database is ISAC (also called
IRCSA), the International Soybean Arthropod Collection,
which in Oct. 1986 contained about 5,000 taxa (specimens).
Both were organized in 1969 and are housed with the
Illinois Natural History Survey (INTSOY Newsletter. 1979.
Aug. p. 1-2).
1973 – The Southern Soybean Disease Workers is organized.
Weed control is harder in the southern U.S., which is warm
and damp, than in the upper Midwest.
1975 Dec. – An Annotated Bibliography of Soybean Diseases
1882-1974, by J.B. Sinclair and O.D. Dhingra published as
INTSOY Series No. 7 (280 p., 2,263 refs).
1975 – Compendium of Soybean Diseases, by J.B.
Sinclair and M.C. Shurtleff published by the American
Phytopathological Society (69 p., 199 refs).
1976 – Monsanto launches Roundup® herbicide which goes
on to become a best-seller worldwide.
1977 Nov. – Rust of Soybean: The Problem and Research
Needs, by R.E. Ford and J.B. Sinclair published as INTSOY
Series No. 12 (110 p., 167 refs).
1982 Feb. – Soybean Digest 1982 Pest Control Guide
published (p. 47N-62N) as a special section in Soybean
Digest.
1987 May – In Soybeans, Improvement, Production, and
Uses, 2nd ed., edited by J.R. Wilcox and published by the
American Society of Agronomy (xxii, 888 p.) there are
excellent chapters on “Fungal Diseases” (p. 687-727, 203
refs), “Weed Control” (p. 429-60; 91 refs), “Nematodes” (p.
757-78, 145 refs), “Viral and Bacterial Diseases” (p. 729-55,
112 refs), and “Integrated Control of Insect Pests” (p. 779817, 175 refs).

1988 Nov. – World Bibliography of Soybean Entomology, 2
vols., compiled by Jenny & Marcos Kogan et al. is published
(5,096 refs).
1996 spring – Monsanto introduces its ﬁrst biotech
crop, Roundup Ready® soybeans, which are ﬁrst planted
commercially in the United States. They have been
genetically modiﬁed so that the soybean plants are resistant
to Monsanto’s herbicide Roundup® (a formulated product
with glyphosate as its main ingredient).
2004 Nov. 6 – Asian Soybean rust ﬁrst arrives in the United
States at two research sites in Louisiana, near Baton Rouge.
The sites were associated with a Louisiana State University
research farm. The wind-borne spores of Phakopsora
pachyrhizi were probably carried from South America by
one of this year’s many hurricanes. Fortunately, most of the
U.S. soybean crop had already been harvested (USDA news
release, Nov. 10; The News-Star, Monroe, Louisiana, Nov.
11, p. 1).
2005 Feb. – Food, Inc.: Mendel to Monsanto – The Promise
and Perils of the Biotech Harvest, by Peter Pringle is
published by Simon & Schuster. The best, fairest, most
balanced, well-researched and well-written book we have
seen to date on this complex, highly polarized subject. First
published in 2003, then updated.
2010 May – Farmer’s wide use of Roundup®, primarily
glyphosate, has led to the spread of “Superweeds” which
are resistant to Roundup. At least 10 species of Roundupresistant weeds have infested millions of acres in 22 states
since 2000. Farmers are on an herbicide treadmill. One of
the worst weeds is pigweed (also called Palmer amaranth). It
can grow three inches a day and reach 7 feet or more. One of
these weeds can scatter 300,000 or more herbicide-resistant
seeds at harvest; it can even damage harvesting equipment
(New York Times, “Rise of the Superweeds.” 2010. May 4, p.
B1, B5; Corn and Soybean Digest. 2012. Feb. p. 4).
2010 – The World According to Monsanto: Pollution,
Corruption, and the Control of our Food Supply. An
Investigation of the World’s Most Controversial Company,
by Robin Marie-Monique, published by The New Press.
Translated from the French by George Holoch.
2017 Nov. – Whitewash: the Story of a Weed Killer, Cancer
and the Corruption of Science, by Carey Gillam, published.
This book focuses on Roundup (a formulated product
based on glyphosate) as a possible cause of non-Hodgkin
lymphoma (NHL), a type of cancer that forms in the body’s
lymphatic system.
2018 June 4 - Bayer announces that Monsanto, the former
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company name, has been discontinued; its new name will be
Bayer. Former Monsanto “products will retain their brand
names and become part of the Bayer portfolio (USA Today).
2018 Aug. 3 – “Monsanto ordered to pay $289m as jury
rules weedkiller caused man’s cancer: court ﬁnds in favor
of Dewayne Johnson, ﬁrst person to take Roundup maker to
trial” (The Guardian. 2018. Aug. 11. Online).
Note: On Oct. 22, despite strong opposition from the
jury, the judge reduced the jury’s award of $289 million
to $78 million, to be paid to Johnson. The jury’s verdict
was unanimous. Johnson was using a concentrated form of
Roundup called Ranger Pro.
Bayer, which purchased Monsanto in Sept. 2016, says it
will appeal the case, arguing that Johnson had not used the
herbicide correctly, according to written instructions.
The essence of the disagreement seems to be that Bayer
argues that glyphosate is safe, whereas the judge ruled that
Roundup (a formulated product with glyphosate as its main
ingredient) can cause non-Hodgkin lymphoma.

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

•
•
•
•
•

61 different document types, both published and
unpublished.
3565 published documents - extensively annotated
bibliography. Every known publication on the subject in
every language.
88 unpublished archival documents.
57 original Soyinfo Center interviews and overviews
never before published, except perhaps in our books.
1 commercial soy product.

Thus, it is a powerful tool for understanding the development
of this subject from its earliest beginnings to the present.
Each bibliographic record in this book contains (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English language publications
together with an English translation of the title, month and
issue of publication, and the ﬁrst author’s ﬁrst name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaﬂets, etc) displayed in this
book are on ﬁle, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
Copyright © 2019 by Soyinfo Center
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ABBREVIATIONS USED IN THIS BOOK
A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
ﬂ oz = ﬂuid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

mm = millimeter(s)
N. = North
No. = number or North
Nov. = November
Oct. = October
oz = ounce(s)
p. = page(s)
photo(s) = photograph(s)
P.O. Box = Post Ofﬁce Box
Prof. = Professor
psi = pounds per square inch
R&D = Research and Development
Rd. = Road
Rev. = Revised
RPM = revolutions per minute
S. = South
SANA = Soyfoods Association of North America
Sept. = September
St. = Street
tonnes = metric tons
trans. = translator(s)
Univ. = University
USB = United Soybean Board
USDA = United States Department of Agriculture
Vol. = volume
V.P. = Vice President
vs. = versus
W. = West
°C = degrees Celsius (Centigrade)
°F = degrees Fahrenheit
> = greater than, more than
< = less than
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HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - THREE KEYS
1. Read the Introduction and Chronology/Timeline
located near the beginning of the book; it contains
highlights and a summary of the book.
2. Search the book. The KEY to using this digital book,
which is in PDF format, is to SEARCH IT using Adobe
Acrobat Reader: For those few who do not have it, Google:
Acrobat Reader - then select the free download for your
type of computer.
Click on the link to this book and wait for the book
to load completely and the hourglass by the cursor to
disappear (4-6 minutes).
Type [Ctrl+F] to “Find.” A white search box will appear
near the top right of your screen.
Type in your search term, such as mosaic or Heterodera
glycines.
You will be told how many times this term appears, then
the ﬁrst one will be highlighted.
To go to the next occurrence, click the down arrow, etc.
3. Use the indexes, located at the end of the book. Suppose
you are looking for all records about tofu. These can appear
in the text under a variety of different names: bean curd,
tahu, doufu, to-fu, etc. Yet all of these will appear (by record
number) under the word “Tofu” in the index. See “How to
Use the Index,” below. Also:
Chronological Order: The publications and products in this
book are listed with the earliest ﬁrst and the most recent last.
Within each year, references are sorted alphabetically by
author. If you are interested in only current information, start
reading at the back, just before the indexes.
A Reference Book: Like an encyclopedia or any other
reference book, this work is meant to be searched ﬁrst - to
ﬁnd exactly the information you are looking for - and then to
be read.
How to Use the Index: A subject and country index is
located at the back of this book. It will help you to go
directly to the speciﬁc information that interests you. Browse
through it brieﬂy to familiarize yourself with its contents and
format.
Each record in the book has been assigned a sequential
number, starting with 1 for the ﬁrst/earliest reference. It
is this number, not the page number, to which the indexes
refer. A publication will typically be listed in each index in

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

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

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

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

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

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

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 11

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 12

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 13

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 14

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 15

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 16

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 17

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 18

Copyright © 2019 by Soyinfo Center

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 19

HISTORY OF SOYBEAN PLANT PROTECTION
FROM DISEASES, INSECTS, NEMATODES and WEEDS
1. Jiaoshi yilin [Collection of notes by Mr. Jiao]. 15 BCE.
China. Passage on soy reprinted in C.N. Li 1958 #32, p. 50.
[Chi]
• Summary: Wade-Giles reference: Chiao Shih I Lin. Former
/ Western Han dynasty. Chapter 1 mentions both shu and
dou, and states that the leaves and the beans (dou) were
readily eaten by deer and rabbits.
Chapter 53 mentions both shu and dou, and states that
soybean leaves can be used to make soup. (Translated by
H.T. Huang, PhD, Dec. 2001).
Note: This is the earliest document seen (April 2019)
that mentions rabbits or deer or any other type of rodents,
birds or animals as an enemy of soybean plants.
4. Wang Chong. 82 CE. Lunheng [Discourses weighed in the
balance]. China. Passage on soy reprinted in C.N. Li 1958
#41, p. 55. [Chi]
• Summary: Wade-Giles reference: Lun Hêng, by Wang
Ch’ung. Later / Eastern Han dynasty. The chapter titled
“Following one’s natural disposition” (Shuaixing) lists
several crops including soybeans and wheat / barley (mai)
(doumai).
The chapter titled “Improvement of skills” (Yizheng)
states: The Five Grains (wugu) are for people to eat to
alleviate their hunger. Rice and millets taste good; they
are sweet and delicious. Even though soybeans and wheat
/ barley are coarse, they can alleviate hunger. If you eat
soybeans and wheat / barley, which are coarse and not
reﬁned, you can no longer complain that you have an
empty stomach and nothing to eat [i.e., they are better than
nothing].
Note: It was understood that soybeans and wheat were
cooked like cereal grains in the form of granules, i.e., as
doufan and maifan.
The chapter titled “Discussion of insects” (Shangchong)
states: Flavorful crops [such as rice and millet] are attacked
by insects; wheat / barley and soybeans (dou) are not
bothered by insects. (Translated by H.T. Huang, PhD, Jan.
2002). Dr. Huang adds: Rice and millet were the preferred
cereal grains at this time. If soybeans were not bothered by
insects, it was probably because they were not yet widely
cultivated.
H.T. Huang (2000, p. 346-47): In the edition published
by Classics Press (1990), Chapter 23, titled Ssu Wei (The
Four Taboos) states (p. 226) that there is a taboo against
making soybean chiang (doujiang) when thunder is heard,
that is after the spring rains have arrived. The best time

to make jiang is the ﬁrst month, to give farmers useful
employment when it is too cold to work in the ﬁelds.
Morohashi (1955): “It is bad to hear thunder when
making bean chiang (tou-chiang).” Note 1. “Bean chiang”
probably refers to soybean jiang.
In Chinese, one word pronounced “doujiang” means
soymilk, and another word with the same pronunciation but
different characters means soybean jiang (Chinese miso).
These characters refer to the Chinese miso-like product.
Note 2. This is the earliest document seen (April 2019)
that mentions insects in connection with soybean protection.
5. Tao Qian. 400 CE. Tao Qian shi [The poems of Tao Qian].
China. Passage on soy reprinted in C.N. Li 1958 #61, p. 63.
[Chi]
• Summary: Wade-Giles reference: T’ao Ch’ien Shih, by
T’ao Ch’ien. Eastern Jin dynasty and Southern Dynasties–
Liu Song. In this collection of poems by Tao Qian (lived
365-427 CE), one is titled “Returning to live in the ﬁelds
and gardens.” He was probably an ofﬁcial who spent his
life in the city. After retiring, he returned to the village of
his parents and childhood, where he found that the life of a
farmer was not easy. The poem reads: “Planting soybeans
(dou) on the southern slopes. The weeds and grasses are
luxuriant, but the soybean seedlings are sparse. In the
morning I work to clean up the mess. I take the sickle to
clear a return path. But the path is narrow because the weeds
are tall. The evening dew wets my clothes. Wet clothes are
not to be regretted. But my wish for a good harvest will not
be compromised.” (Translated by H.T. Huang, PhD, April
2002).
Dr. Huang interprets the last line to mean that he intends
to work hard to get rid of the weeds, so he can enjoy a good
harvest.
Note: This is the earliest document seen (April 2019)
that mentions soybeans in connection with weed control.
6. Lu Zanning. 980 CE. Gewu cutan [Simple discourses on
the investigation of things]. China. Passage on soy reprinted
in C.N. Li 1958 #122, p. 86, and #304, p. 222. [Chi]
• Summary: Wade-Giles reference: Ko Wu Ts’u T’an, by
Lu Tsan-Ning (though attributed to Su Dongpo {W.-G. Su
Tung-P’o}, whose formal name was Su Shi). Northern Song
dynasty. The section titled “Trees and wood” states: When
the locust trees are free of insects, the harvest of soybeans
(dadou) will be good.
When there are many apricot ﬂowers, the harvest of
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soybeans (dou) will be abundant. (Translated by H.T. Huang,
PhD, Sept. 2002).

lunar month: Harvest beans. (Translated by H.T. Huang,
PhD, Nov. 2002, Feb. 2003).

7. Yu Zhenmu. 1401. Zhongshushu [Book of tree planting].
China. Passage on soy reprinted in C.N. Li 1958 #135, p. 94.
[Chi]
• Summary: Wade-Giles reference: Chung Shu Shu, by
Yü Chên Mu. A well-known Ming dynasty work. The
section titled “Grains” discusses the weeding and planting
of soybeans (dou). You can still weed the ﬁeld when the
soybeans have started to ﬂower. You can plant wheat and
soybeans at the same time in the 12th month (winter); the
soybeans will germinate in the spring of the next year.
(Translated by H.T. Huang, PhD, Oct. 2002).
This section also discusses hemp (dama, used for ﬁber)
and sesame seeds (yuma or “oil hemp,” used for oil and
food).
Other sections discuss natural forms of insect control,
including the use of ants to control insects.
Bray (1984, p. 624): “Book of tree planting.” Ming
dynasty.

10. Wang Xiangjin. ed. 1621. Qunfang pu [The assembly
of perfumes, or Monographs on cultivated plants]. China.
Passage on soy reprinted in C.N. Li 1958 #154, p. 99, and
#315, p. 227-28. [Chi]
• Summary: Wade-Giles reference: Ch’ün Fang P’u, by
Wang Hsiang-Chin. Li (1958) and Bray (1984) give the date
as 1621; Needham (1986) and Huang (2000) give the date as
1630. Ming dynasty. “Heavenly perfumes:” During the 8th
month rains, it rained soybean ﬂowers (douhua).
In the part titled “Assembly of cereals,” section No. 1
is about fertilizing the soil. Green beans are the best; azuki
beans and sesame seeds are next best. It is advantageous to
plant them before planting cereals. In the 7th or 8th month,
plow them under. They are as effective as the droppings
of silk worms or fresh manure, and are especially good for
planting wheat.
Note 1. This passage describing green manuring is found
in the Nongsang Cuoyao (Selected essentials of agriculture,
sericulture, clothing and food) (1314), and even earlier in the
Qimin Yaoshu (Essential techniques for the subsistence of
common people) (544 CE).
Section No. 3 titled “Black soybeans” (heidou) states:
Dou is the general name for beans in the pod. The large ones
are called shu. The little ones are called ta. The leaves are
called huo.
Third lunar month: Plant black soybeans (heidou) and
regular soybeans (dadou). Fifth lunar month: Plant the late
varieties of regular soybeans, black soybeans, and yellow
soybeans (huangdou). Ninth lunar month: Harvest the
various mature soybeans.
Black soybeans (heidou): They are widely grown and
the young plants (miao) grow to a height of 3-4 feet. The
pods are several inches long, and may contain 5 or 6 beans.
Some pods contain only 1-2 beans. They mature by the time
of the ﬁrst frost. The smaller ones are used medicinally. The
larger ones can be eaten; they are used for making fermented
black soybeans (doushi) or feeding animals. The ﬂavor is
raw (sheng) and neutral. When fried, it is considered to be a
“hot” (re, or “heating”) food, but when boiled it is considered
to be a “cold” (han, or “cooling”) food. It can be used several
ways. Children 10 years old or younger should not eat the
fried beans together with pork; they might suffocate and die.
Do not eat hemp seeds together with fried black soybeans.
The leaves are called huo [and can be eaten]. Planting: A
good time to plant soybeans is when the locust trees are free
from insects. Plant sparsely in fertile soil and densely in poor
soil.
Yellow soybeans: There are two varieties–large and
small. You can harvest the seedlings (miao), the leaves, and
the pods–just like the black soybeans mentioned above.
The leaves are slightly lighter in color and the pods are a

8. Lu Han. 1589. Yueling tongkao [A critical collection of
monthly ordinances]. China. Passage on soy reprinted in
C.N. Li 1958 #142, p. 96. [Chi]
• Summary: Wade-Giles reference: Yüeh Ling T’ung K’ao,
by Lu Han. Ming dynasty. The section titled “Seasons”
states: In the spring, it is usually clear with a few clouds.
When it is a cloudy, the pests (wormlike larvae) would harm
cereals and beans (dou). (Translated by H.T. Huang, PhD,
Oct. 2002).
9. Feng Yingjing; Dai Ren. 1601. Yueling guangyi
[Expanded explanation of monthly ordinances]. China.
Passage on soy reprinted in C.N. Li 1958 #149, p. 97-98, and
#313, p. 226. [Chi]
• Summary: Wade-Giles reference: Yüeh Ling Kuang I, by
Fêng Ying-Ching. Ming dynasty. This book was compiled by
Feng Yingjing (who did not ﬁnish it), then completed by Dai
Ren.
“Second lunar month ordinance:” Plant soybeans
(dadou). “Third lunar month ordinance:” Plant soybeans
(dadou) and yellow soybeans (huangdou). Plant black
soybeans (heidou) in ground that has been previously
cultivated. To plant: Take one handful of the beans. Take one
step, then broadcast the beans by tossing them out. As soon
as the seedlings come up, kill the weeds. You can also plant
black soybeans in the fourth lunar month.
“Fourth lunar month ordinance:” Plant soybeans
(dadou), yellow soybeans (huangdou), and/or black soybeans
(heidou). “Fifth lunar month ordinance:” Plant the late
varieties of soybeans.
The section titled “Summer ordinance” states: Late
planting for soybeans and azuki beans (daxiaodou). Eighth
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little fatter than those of black soybeans. The beans can be
eaten as whole soybeans (dou), or they can be made into
jiang (fermented soybean paste), fermented black soybeans
(doushi), soy oil (douyou), or tofu (doufu). The residue (zhi,
Jap: okara) from the tofu can be used to feed pigs. In times
of famine, people also eat this residue. The presscake (zhi,
“residue”) that remains after pressing out the oil (you) can
be used as a fertilizer. The stems can be burned for fuel. The
leaves are called huo, and when these leaves are young, they
can be eaten. (Translated by H.T. Huang, PhD, Nov. 2002).
Note 2. This is the earliest document seen (Oct. 2017)
concerning the use of soybean presscake (or cake–the residue
from pressing the oil from whole crushed soybeans) as a
fertilizer.
Note 3. This is the earliest document seen (May 2014)
that mentions okara, the residue of dietary ﬁber that is a
by-product of making soymilk or tofu, which it calls zhi
(meaning “residue”).
Note 4. This is the earliest document seen (May 2014)
concerning the use of okara (residue from tofu) as a feed for
pigs or other animals.
Talk with H.T. Huang, PhD, expert on the history of
Chinese food and agriculture. 2001. July 10. What is the
difference between eating (doumiao) and (huo)? In antiquity
in China, soybean leaves (hou) were sometimes used to
make soup. These leaves were typically picked when the
plant was still green but fairly large and mature; the plant
was probably not uprooted, but continued to grow. On the
other hand, the soybean seedlings (doumiao) were uprooted
when they were still quite young, and the leaves were more
tender. These tender leaves were prepared differently and
eaten as a succulent vegetable. (Doumiao) is served today
as a dish in Chinese restaurants, yet Dr. Huang has never
seen it mentioned for use as a vegetable the early Chinese
food literature–say before the year 1500. By contrast, Dr.
Huang has never seen soybean leaves (huo) served as a dish
in Chinese restaurants but they are mentioned in the earliest
Chinese literature (Book of Odes / Shih Ching, 7th to 10th
century BCE).
H.T. Huang (2000, p. 456n) states that the sunﬂower
(xiangri kui) originated in North America and was introduced
to Europe in about 1510. In China, it ﬁrst appeared in this
1621 book.
Wang Lianzheng (1987, p. 246) states that the sunﬂower
is ﬁrst mentioned in China in this book, where it is called
wenju (“gentle chrysanthemum”) and ying yang hua (“facing
sunlight ﬂower”). Today, sunﬂowers are an important oil
crop in northern China.
11. Song Yingxing. 1637. Tiangong kaiwu [Exploitation of
the works of nature]. China. [Chi]
• Summary: Wade-Giles reference: T’ien Kung K’ai Wu, by
Sung Ying-Hsing. Ming dynasty. The following translation
is by M.J, Hagerty from the section on “The beans” in the

Imperial Encyclopedia (T’u shu shih ch’eng. Published,
1728). See p. 10-17 in Hagerty. See also Bretschneider.
Botanicon Sinicum 1:198. “(Second edition published in
1637). Under the heading of Shu, or Beans, says: ‘In the
Shu class of grains there are as many varieties as there are
among the T’ao, or Rice, and Shu, or Millet. The Shu may
be planted and harvested in all four seasons, and is a real
substantial grain which may be utilized as a food and drink
without satiation. There is one variety called the Ta tou, or
Large bean [soybean], which grows in two colors–black and
yellow. Those black and yellow beans must be planted about
the time of the ch’ing ming season (April 5-19). The yellow
been includes three kinds, as follows: Wu yueh huang tou,
or Fifth month yellow bean, Liu yueh pao, or Sixth month
bean, and Tung huang tou (3 Cc = 3 Chinese characters
given), or Winter yellow bean. The Wu yueh hung tou, or
Fifth month yellow bean, yields few grains in its pods,
while the Tung huang tou, or Winter yellow bean, yields
at least double those of the preceding. The Hei, or Black
variety [of soybean], is harvested in the eighth month. It is
customary when taking a long journey north of the Huai
river, to feed the horse with black beans in order to make it
strong. The abundance or scarcity of the Ta tou [soybean]
crop depends, ﬁrst, upon the fertility of the soil, second,
upon diligent weeding and cultivation, and third, upon
sufﬁcient rain and dew for moisture. Shih, or Bean relish,
Chiang, or Bean sauce, and Fu, or Bean curd, are all made
of the Ta tou, or Large beans, as they contain the elements
necessary (?). Kiang-nan also has the Kao chiao huang tou,
or High foot yellow bean. This is planted in the sixth month
in a ﬁeld from which an early crop of Tao, or Rice, has been
harvested, and is harvested in the ninth or tenth month. The
people of Chi-chun, a locality of Kiangsi province, practice
a very good method in cultivating these beans. This consists
of using the ﬁelds from which a harvest of rice has been
gathered, and instead of plowing the land a hole is scraped
out of each clump of the rice stalks with the ﬁnger, and in
this hole is planted three or four seeds. When the dew falls
upon the stumps of the rice plant, it will ﬂow down to the
seeds, nourishing them. Owing to the nature of the bean, it
is very easy to grow, and when the stumps or roots of the
rice plant are thoroughly saturated with moisture, they rot
and act as fertilizer to the bean plant. If after the seeds send
forth their shoots, there is no fall of rain to provide moisture,
thereby producing a droughty condition, water should be
drawn from a well and the ﬁeld irrigated, using one sheng
or pint to each plant. The ﬁeld should now be cultivated
in order to assure a very large harvest. When the Ta tou,
or Large beans, have been planted and do not send forth
shoots in the proper season, care must be taken in order to
prevent injury by pigeons and swallows (eating the seed?).
One variety which is called the Lu tou (2 Cc), or Green bean
[mung bean], is a round, small variety shaped like a pearl.
The Lu tou bean must be planted during the Hsiao shu, or
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slight heat season (July 7-22), if it is planted before that time,
the sprouts will creep along the ground, extending a number
of chih, or feet, and the pods will be very few. If planted after
the Hsiao shu season at any time up to the Ch’u shu, or Limit
of heat season (August 23- September 7), the plants will
blossom in proper season and while pods will form, they will
contain few seeds or grains. This plant includes two varieties,
one of which is called Chai lu chia tou, or Pick green pods
bean. These are picked as fast as they mature and may be
gathered from day to day. Another is called Pa lu tou, or Pull
green Beans. When these are old and sufﬁciently matured,
the whole ﬁeld is harvested once only. The Lu tou, or green
beans [mung beans], are ground, washed to purify the grain
and then dried in the sun, after which they are made into
ﬂour. This ﬂour is used to make tang pien, a thin sheet-like
cake, and Ts’o su, a somewhat similar preparation but made
into strips which are narrow and thick. The people regard
these articles of food as luxuries and they are considered
valuable. Even the water which was used to wash the bean
grains may be spread upon the ﬁelds, making the soil fertile.
To preserve the seeds of the Lu tou, they are mixed with ti
hui (2 Cc), or Earth lime (?)Shih hui (2 Cc) or stone lime
(?),Ma liao (2 Cc), or Pologonum (the straw, chaff, etc. (?)),
or huang tu (2 Cc) or yellow earth (clay? loess?). If this is
done, there need be no fear of damage by worms around the
fourth or ﬁfth months. If a period of dryness should ensue,
causing a drought, the plants will also be free from worms
or bugs. When the Tao, or rice crop has been harvested,
either in the summer or winter, the earth, in the ﬁelds which
are to be planted with Lu tou beans, should be broken up
ﬁne, using a long club like an axehandle for this purpose.
If there should be a heavy rain within one day after the Lu
tou has been planted, which causes the earth to become hard
and solid, thereby preventing the beans from growing, steps
should be taken to prevent too much water coming onto
the ﬁelds, and to provide an outlet for the surplus water.
Cultivate the Lu tou and Ta tou beans [soybeans] with plow
and spade, but this cultivation should be shallow, as the plant
does not beneﬁt by deep cultivation and the roots should be
short and the stalks straight. If the soil is plowed deeply, the
loose earth will cover the beans and half of them will not
grow. Deep plowing or cultivation is not suitable for plants
of the Shu class [legumes], but the farmers of ancient times
were not aware of this.
“’One variety, called the Wan tou, has beans which are
black and speckled in color and round in form like the Lu
tou, but larger. This variety is planted in the tenth month, and
in the ﬁfth month of the following year, the crop is harvested.
These beans may also be planted under deciduous trees,
the foliage of which, is of slow growth (thereby allowing
moisture to penetrate to the bean plants). One variety, which
is called Tsan tou, or Silkworm bean, has a pod which is
similar in form to a silkworm. The bean seeds are larger
than those of the Ta tou, or Large bean. These are planted in

the eighth month, and in the fourth month of the following
year they are harvested. These beans are found in Chekiang
province, and are usually planted around the Sang, or
Mulberry tree. If the foliage of the mulberry tree is so dense
that it covers the growing bean plants, thereby intercepting
the dew, they will not grow. At the time when the Tsan tou
and Wan tou have very bushy stalks and dense foliage, the
pods of the other varieties have already formed and are ﬁlled
with ripe mature beans. The region around the upper part of
the Hsiang and Han rivers (in Hupeh) produce very many
of these beans. They are also cheap and are regarded as
satisfactory an article of food as Shu, or Glutinous millet, and
Chi, or Non-glutinous millet.
“’One variety which is called Hsiao tou, or Small
bean [azuki], or Chih hsiao tou, or scarlet bean, is utilized
medicinally and has remarkable merit. The Pai hsiao tou,
or Small white bean, also known as the Fan tou (2 Cc), is
suitable to eat and is a very good nourishing grain. This bean
should be planted after the Hsia chih, or summer solstice
(June 21 to July 6) and is harvested in the ninth month.
This variety is found growing abundantly in the region of
Yang and Huai (usually means region of Kiangsu and Anhui
province). One variety which is called Lu tou (2 Cc) was
found growing wild in all the ﬁelds in ancient times and
at present is extensively grown in the northern section of
China. For the manufacture of bean curd, the bean rivals the
Lu tou (2 Cc). This preparation was sold daily by peddlers
in Peking, and was commonly called Lu tou p’i (3 Cc).
Judging from this statement there must have been many
of these beans produced. One variety, which is called the
Pai pien tou, or White ﬂat bean, is a creeping kind which
grows around fences. It is also called O mei tou, or Beautiful
eyebrow bean. Others of this class are the Chiang tou (2
Cc) (Dolichos sinensis), Hu pan tou (3 Cc), or Tiger’s stripe
bean, Tao tou (2 Cc), or String bean, and the Ta tou (2 Cc),
or Large bean [soybean]. All are classiﬁed into either greenskinned or gray-colored classes. There are many varieties
found growing profusely, only in certain localities, which
are too numerous to describe here. All beans may be used
as a vegetable or as a substitute for ku, or grain, and provide
all the people with food. The naturalist must not neglect the
study of these kinds of beans.
“’When the beans which are harvested are few, it is
customary to use a ﬂail to separate the grains from the
chaff, and in this way save the strength of the farmer. The
usual method is to spread them on the surface of the ﬁeld
(thrashing ﬂoor?), letting them dry in the sun, and having an
ox draw a heavy stone over the surface of the bean stalks, the
pressure causing the bean grains to fall out of the pods. It is
also customary to beat the bean plants with a ﬂail, the handle
of which, is made of stout bamboo, having at the end a crank
or swivel-like arrangement with a ring, to which is attached
a wand more than three feet in length. The beans to be ﬂailed
are spread upon the ground and beaten with this implement.
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After the beans are separated by beating, they are shaken in
the wind, which blows away the pods and leaves, after which
they are sifted in order to remove everything but the good
bean grains, and ﬁnally they are removed to the granary.
The Ch’ung mo (2 Cc), or pestle and mortar (?), is not used
in grinding Ma, or hemp seeds, and the Wei nien (2 Cc), or
millstone (?), is not used for grinding the Shu, or bean.’”
Bretschneider 1882 (Vol. 1, p. 198). “885. (4 Cc). T’ien
kung k’ai wu. A treatise on Technology by (3 Cc) Sung Ying
sing. Second edition in 1637.–Stanislas Julien has translated
many articles from this work.”
12. Dai Xi. comp. 1640. Yangyu yueling [Monthly
ordinances for superabundance]. China. Passage on soy
reprinted in C.N. Li 1958 #163, p. 109-10, and #320, p. 229.
[Chi]
• Summary: Wade-Giles reference: Yang Yü Yüeh Ling, by
Tai Hsi. Ming dynasty.
The section titled “Third lunar month [about April],
ﬁrst half, planting” states: Soybeans (dadou) are suitable
for planting. They can also be planted in the summer. Plant
sparsely in fertile soil and densely in poor soil. As soon as
the seedlings come up, remove any weeds. In years when
there are no insects on the locust trees, soybean yields will be
good. Avoid planting on shen days; plant on mou days. Note
1. These are two of the 12 “stem days.”
Black soybeans (heidou). Plant in fertile soil. Take a
handful of seeds, then broadcast one handful as you take
each step. Remove weeds as soon as the seedlings emerge.
Be sure there are no weeds. You can also plant black
soybeans in the fourth lunar month.
The section titled “Fourth lunar month [about May],
ﬁrst half, planting” states: Plant dark-red beans (chidou),
soybeans (dadou), azuki beans (xiaodou), yellow soybeans
(huangdou), and black soybeans (heidou).
The section titled “Fifth lunar month [about June],
ﬁrst half, planting” states: Plant sesame seeds (zhima) and
soybeans (dadou). Till the soil twice before planting. For
panicum and setaria millets (shu, su), till the soil three
times. The earlier the better. You can also plant red beans
(chidou), mung beans (lüdou), and late varieties of soybeans
(wandadou). (Translated by H.T. Huang, PhD, Nov. 2002).
Note 2. This is the earliest document seen (May 2014)
that mentions early- or late-maturing varieties of soybeans.
Note 3. This is the earliest seen (May 2014) that
recommends double tilling / digging of the soil.
Note 4. Planting instructions are also given for other
varieties of beans in other months.
Bray (1984, p. 632): “Monthly ordinances for
superabundance.” Ming dynasty. 1633.
13. Yangming yueyi [Monthly activities to nurture the
people]. 1640? China. Passage on soy reprinted in C.N. Li
1958 #321, p. 229-30. Undated. [Chi]

• Summary: Wade-Giles reference: Yang Ming Yüeh I.
Author unknown. Probably late Ming dynasty. Some of the
information on soybeans is quite similar to that in the Yangyu
Yueling (Monthly ordinances for superabundance) (1640); it
is not clear which appeared ﬁrst.
The section titled “Third lunar month planting
soybeans” states: Plant early in the third month, when the
apricot (xing) ﬂowers are in bloom and the mulberry leaves
are just starting to turn red. You can plant until the 20th day
of summer. Plant sparsely in fertile soil and densely in poor
soil. Remove weeds as soon as the seedlings emerge. When
the pods (jia) turn red [reddish-brown at maturity] and the
stems are white, then its time to harvest. Plant the soybeans
when there are no insects on the locust trees. Avoid planting
on shen days; plant on mou days.
Note 1. Shen and mou are days in the Chinese calendar
following the 10 Celestial Stems and 12 Earthly Branches
System.
The section titled “Planting black soybeans” (heidou).
Plant in fertile, well-plowed soil. Take a handful of seeds,
then broadcast one handful as you take each step. When
the seedlings emerge, remove weeds. It’s best if there are
no weeds. You can also plant black soybeans in the fourth
lunar month. The beans can be used for making jiang and
as feed for horses. The stems can be burned for fuel. The
beans can be sold by the company named Guo in the city.
(Translated by H.T. Huang, PhD, Feb. 2003). Dr. Huang adds
(half jokingly): The scholar who wrote this book is probably
related to or employed by the owners of the Guo company.
We are not told in what city this company exists.
Note 2. This is the earliest document seen (May 2014)
that mentions a commercial outlet for whole soybeans (used
as a cash crop) or that gives the name of a company which
resells soybeans.
14. Chen Migong. 1692? Zhifu qishu guangji [Marvelous
ways to wealth, expanded]. China. Passage on soy reprinted
in C.N. Li 1958 #325, p. 231. Undated. [Chi]
• Summary: Wade-Giles reference: Chih Fu Ch’i Shu Kuang
Chi, by Ch’ên Mi-Kung (he started the book but someone
else may have ﬁnished it). Qing dynasty. The section titled
“Third lunar month–agriculture and horticulture” states:
Plant soybeans (dadou).
The section titled “Fourth lunar month–agriculture
and horticulture” states: Plant yellow, and black soybeans
(huang, heidou).
The section titled “Fifth lunar month–ﬁelds and
orchards” states: Weed the soybeans (dadou). Weed them
twice, if its not too early.
The section titled “Ninth lunar month–ﬁelds and
orchards” states: Cut (harvest) the soybean plants (dadou).
The section titled “Soybeans” (dadou) states: As a
drug–Yellow soybeans (huangdou) are sweet and warm.
They alleviate abdominal gas, help the function of the large
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intestine, relieve edema, and cures swelling. Black soybeans
are sweet and cold (han). They help prevent heaviness of
the ﬁve organs, dissipates heat in the stomach, and alleviates
swelling in the blood.
Note 1. This is the earliest document seen (May 2014)
that speciﬁcally mentions gas (ﬂatulence) in connection with
soybeans. Surprisingly it says that yellow soybeans “alleviate
abdominal gas.”
As a plant–You can plant soybeans early in the second
lunar month, but you can plant them as late as the 10th day
of summer. Plant sparsely in fertile soil and densely in poor
soil. Weed as soon as the seedlings emerge. If the pods are
red [reddish brown] and the stems are green, you will have
a good harvest. If the locust trees are free of insects, the
harvest should be good. Avoid planting on the shenmou day.
The section titled “Miscellaneous properties” [of
soybeans] states: When the yellow soybeans (huangdou) are
not covered with dust / ashes, and are fat and round, they
look clean, bright, and heavy–they have good oil content.
They will have less oil if they are green, ﬂowery (?), black,
of mixed colors, or broken. If they have a heavy covering
and look dusty, that is not a good sign.
Note 2. This is the earliest document seen (May 2014)
that discusses how to identify soybeans having a high oil
content–a subject now of increasing interest in China. There
follow two sentences whose meaning is not clear. (Translated
by H.T. Huang, PhD, Dec. 2002, Feb. 2003).
15. Ding Yizeng. 1755. Nongpu bianlan [Handy survey of
agriculture and horticulture]. China. Passage on soy reprinted
in C.N. Li 1958 #329, p. 233. [Chi]
• Summary: Wade-Giles reference: Nung P’u Pien Lan, by
Ting I-Tsêng. Qing dynasty. This is an agricultural calendar
or almanac. The section titled “Summer–Fourth lunar month”
states: Plant early varieties of yellow soybeans (huangdou).
Cultivate and level the ground ﬁrst. Plant as soon as it begins
to rain. Plant sparsely and cultivate frequently, otherwise the
ﬂowers and pods will be few. Note: In the Chinese system,
the 4th month comes at the beginning of summer.
“Peak of summer”: notes: Cultivate the early beans
quickly, at least once; more would be better. The early beans
should be cultivated twice.
“Late summer”: Cultivate the early beans a third time.
Weed the ﬁeld, otherwise the ﬂowers and pods will be few.
(Translated by H.T. Huang, PhD, March. 2003).
Bray (1984, p. 628): “Handy survey of agriculture and
horticulture.” Qing dynasty. 1755.
16. Zhang Zongfa. 1760. Sannongji [Records of the three
departments of agriculture]. China. Passage on soy reprinted
in C.N. Li 1958 #299, p. 221, and #331, p. 234-35. [Chi]
• Summary: Wade-Giles reference: San Nung Chi, by Chang
Tsung-Fa. Qing dynasty. Contains a passage on soybean
seedlings (doumiao) from the Zhenglei bencao (Reorganized

pharmacopoeia) (1082 CE; which see). The section titled
“The spring” states: Plant black soybeans (heidou). Note 1.
The last month of spring in the Chinese lunar calendar, which
is the 3rd month, would be quite early to plant soybeans in
northern China but not so early in southern China.
The section titled “Beans” (dou) begins with a long
quotation from the Bencao Tujin (Illustrated pharmacopoeia)
(1061, which see).
The next section begins with a brief quotation from the
Shiming (Expositor of names) (150 CE): Shu (the simpliﬁed
character) means soybeans (shu, the early, more complex
character). Then Zhang Zongfa (author of this book,
Sannongji) comments: Shu (the complex character) is the
general name for legumes (jiagu, “pod grain”). Note 2. Dr.
Huang has never seen these two characters used to refer to
legumes. Moreover, throughout early Chinese history, the
complex character shu almost always referred speciﬁcally to
soybeans, not to legumes in general. So this is Zhang’s new
interpretation of the meaning of shu.
Zhang Zongfa continues: In the ancient “seal characters”
(zhuanwen), the three strokes at the bottom in shu (the
simpliﬁed character) looks like pods dangling from the stem.
The character for dou (bean) looks like seeds (i.e., beans) in
the pod. Note 3. Hu Daojing (1963) proposed that the three
dots represent the nodules on the roots of the soybean plant.
According to the Guangya (Ancient dictionary:
Enlargement of the Erya) (230 CE): Soybeans (dadou) were
also called shu; azuki beans (xiaodou) were also called da.
According to the Mingyi Bielu (Informal records of
famous physicians) (510 CE): The leaves can be used to feed
livestock. The pods can be used to feed cattle and horses.
The stems can be used as fuel to cook food.
The next paragraphs, which repeat material about
soybeans from earlier documents, discuss: (2) Storage. (3)
Planting. (4) Cultivation and weeding. (5) Harvesting. (6)
Storage of the harvested soybeans.
The next-to-last paragraph states: Character (benxin)
of the soybean. The ﬂavor is sweet and the nature (qi) is
warm. Beneﬁts the qi and blends to the middle; evens the
temperament. Prolonged ingestion makes the body heavy.
You can cook it by parching, or you can boil it. Its nature is
cooling. If you make fermented black soybeans (shi), then
it becomes cold. If you make jiang or raw sprouts, then its
nature is neutral. When the cattle eat it, it is warming. But
when the horses eat it, it is cooling. So, although it is one
substance, its nature changes. If you parch the beans and eat
them with pork, you may die of suffocation. Small children
should avoid it, but after they are 10 years old they may eat
it. If you eat hempseeds (mazi) or acorns? (hobu) you should
not eat parched soybeans; if you do, you will have scars.
The section titled “sweet melon” notes: Plant sweet
melon together with soybeans. After the soybean seedlings
emerge to a height of 4-5 inches (cun), pinch them off. After
several leaves appear on the melon plants, then you pinch off
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the soybean seedlings (doumiao).
The section titled “Season of spring. Agricultural time.
Plant seasonal beans” (dou) states that the common bean
(later called caidou; Phaseolus vulgaris) was called “four
seasons bean” (shijidou). The passage describes what it looks
like, explains that it is a legume (shu), and tells when to plant
and when to harvest. Its nature (qi) is warm and its ﬂavor
is sweet. See Li 1958 #580. Note 4. The term caidou is not
mentioned. These are the most widely used beans throughout
Latin America and the American Southwest–where they are
known as frijoles. However, they are not widely cultivated
nor used as food in China. (Translated by H.T. Huang, PhD,
Jan. 2003, May 2003).
Bray (1984, p. 451, 629): “Records of the three
departments of agriculture.” Qing dynasty. Preface 1760.
Citing this work from Szechuan, Bray notes that it gives
the ﬁrst detailed Chinese account of sorghum cultivation
techniques, which are very similar to those for millets.
17. A complete view of the Chinese empire: Exhibited in
a geographical description of that country, a dissertation
on its antiquity, and a genuine and copious account of Earl
Macartney’s Embassy from the King of Great Britain to the
Emperor of China. 1798. London: Printed and published by
G. Cawthorn, British Library,... lxxii + 456 p.
• Summary: In Chapter 11, “Progress along the Pei-Ho river
to Pekin” [Peking]... we read (p. 279, about the area near
Tientsin / Tianjin): “The millet was often planted in parallel
lines, having between them rows of a lesser grain and lower
stems, either the panicum italicum, or panicum crusgalli,
which is sheltered by the millet, and when that is cut down,
it ripens in its turn, and is cut down also. In small vacancies
was planted a species of dolichos [soybeans], somewhat
similar to the kidney-bean. In some places ﬁelds of beans
were seen, and several of sesamum, and other plants, whose
seeds yield oil used in cookery. All the ﬁelds were carefully
weeded, and each looked as neat as a garden. The present
crop of corn and pulse was the second produce of the year.
In dry situations wheat ﬂourished best, and in moist the rice.”
Note 1. These soybeans, planted in small vacancies, may
have been harvested as green vegetable soybeans.
Chapter 12, “Embassy disembarks near Tong-choo-foo.
Goes to Pekin...” describes the area near Peking and states
(p. 308): “The autumn crop at this place consisted of Indian
corn and small millet. As there were but few cattle, there
were not many inclosures. Scarcely any ﬁelds were seen
in pasturage. The animals, as well for food as labour, were
mostly fed in stalls, and fodder gathered for them. The horses
chieﬂy subsisted on beans [probably black soybeans], and
the ﬁnest straw cut small.”
Note: George Leonard Staunton (1737-1801), was a
diplomatist and Orientalist. Address: Sir, Bart, England.
18. Qi Junzao. 1836. Mashou nongyan [Farming precepts

of Horse-Head District (Shaanxi)]. China. Passage on soy
reprinted in C.N. Li 1958 #337, p. 237-38. [Chi]
• Summary: Wade-Giles reference: Ma Shou Nung Yen, by
Ch’i Chün-Tsao. Qing dynasty. Shaanxi (W.-G. Shensi) is a
province in northwestern China. The section titled “Planting”
is all about planting black soybeans (heidou) in this district.
It goes into detail, however it is a reiteration of information
from earlier documents.
The section titled “Agricultural almanac” states: In the
midst of summer, do not plant black soybeans. On the 8th
day of the 4th month, freeze black soybean pods [like green
vegetable soybeans?]. The black soybean is shameless; in the
summer it will ﬂower as if it is autumn. If you plant black
soybeans, you will have a harvest in 9 years out of 10; in
only one year will you have no harvest. You will be able to
exchange your harvest for one dou of rice [meaning unclear].
If you plant black soybean seeds (heidouzi) and then plant
a cereal grain, you may have no harvest [meaning unclear].
Black soybeans have no shame; plant them in a shallow
furrow.
The section titled “Proverbs” or “Common sayings”
notes: Black soybeans harvested in the autumn are called pu.
Black soybean pods, removed from the stems by hand, are
called kou.
The section titled “Diseases of the ﬁve grains” states:
Fire lantern (huolong) is a disease of young soybean plants
(doumiao); they wilt as if burned by ﬁre. Sweating oil
(youhan): this is a disease in which the young soybean plants
look as if they are sweating oil. (Translated by H.T. Huang,
PhD, March 2003).
Bray (1984, p. 627): “Farming precepts of Horse-Head
District [Shensi].” Qing dynasty. 1836. Reprinted by Wang
Yü-Hu.
19. Munch, Frederick. 1855. [Japan peas]. Letters and
Reports of the Agricultural Division of the Patent Ofﬁce,
1839-60. Vol. 7. p. 1228-29. Nov. 25.
• Summary: “The Japan pea is one of the ﬁnest looking
vegetables in the garden, grows proliﬁc [sic], bears well, is
not injured by insects, & requires but moderate attention; our
season is just long enough to have it fully matured.”
Note: This is the earliest document seen (Dec. 2018)
concerning soybeans in Missouri, or the cultivation of
soybeans in Missouri. This document contains the earliest
date seen for soybeans in Missouri, or the cultivation of
soybeans in Missouri (Nov. 1855). First cited by Graff 1949.
Address: Marthasville, Warren County, Missouri.
20. Pratt, S.D. 1855. The Japan pea. Report of the
Commissioner of Patents, Agriculture. p. 194. For the year
1854.
• Summary: “The Japan peas sent to me last spring, eight
in number, were planted on the 3rd day of June. The ground
was made mellow with a hoe, and the peas were planted
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about one foot apart, like garden beans. Six of them came up
within a week and presented a thrifty, vigorous appearance.
The season was the dryest [sic] within the recollection of our
oldest inhabitants; and when the garden plants were drooping
and wilting from excessive drought, they retained a fresh,
healthy appearance.
“These peas were planted so late that they did not
mature before the last of October, after several frosts, and
two or three of the plants were broken down by accident; but
with all these things against me, I harvested about half a pint,
which will be distributed among farmers in this vicinity who
may be desirous to cultivate them. The plant in its growth
was not troubled with insects, and the downy covering of the
pods will prevent the ﬂy or bug from inserting its ovipositor
into the green pea, and leaving there a rudimentary bug to
revel on the farmer’s toil and blast his hopes. The pea should
be planted at least two feet apart, about the time of cornplanting. That they can be successfully cultivated in Central
New York there is no doubt.” Address: Pompey, Onondaga
County, New York.
21. F.D. 1856. Japan pea. Country Gentleman 7(9):144. Feb.
28. Reprinted in Cultivator, Series 3, 3:125-26. April.
• Summary: “Perhaps you or some of your many
correspondents, can inform me whether any reliable
experiments have been made with the Japan pea, to
determine its value as a food for stock? Hogs seem to be
very fond of it, and I observe cattle eat the hulls with a good
relish, but how far it possesses any value as a nutritious
and economical food for any kind of stock, is the question I
shall be glad to have answered. It is easy of cultivation, very
proliﬁc, and from the density of its shade, keeps the ground
clean of weeds, advantages which would render it a desirable
plant to the farmer provided it contains the elements of a
good food for stock.” Address: New Richmond, Ohio.
22. Lachaume, J. 1859. Avantages du Pois oléagineux de la
Chine [Advantages of “Chinese oil peas” (soybeans)]. Revue
Horticole: Journal d’Horticulture Pratique (Paris) 8(8):22224. April 16. Series 4. [1 ref. Fre]
• Summary: In the Revue Horticole (16 Nov. 1857, p.
568) we have given information about the soybean (Pois
oléagineux de la Chine; Soja hispida, Moench) and about the
type of cultivation that suits it.
New experiments, conducted in 1858, have shown us
that this legume can be very well acclimatized in France.
Thus, on 18 April 1858, some seeds were sown in Vitry-surSeine, a locality whose soil is clay-calcium carbonate and
naturally cold... Until Aug. 1, the time when the plants had
attained 70 cm of height and were showing their ﬁrst ﬂowers,
the care of the plants was limited to hoeing and weeding.
The rest of the seeds were sown the same day in a nursery
on a ﬂat-band exposed to noonday sun. On April 26, the
cotyledons came up; two weeks later, we replanted them in

lines with the same spacing as before, without watering them
and without the plants becoming fatigued.
On June 16, at a temperature of 30ºC, we planted a third
lot of these beans in a square.
The ﬁrst beans sown on April 18 and those that were
replanted, bore the drought without any water other than that
which fell from the sky; they came to maturity around Oct.
15.
This success permits us to place in commerce, for
1859, the quantity of seeds that we have harvested, with the
requirement to keep some for the horticultural societies that
will ask for them.
The beautiful tests that M. Vilmorin did in Feb. 1858
to determine the quantity of oil contained in his seeds, will
encourage amateurs to introduce this new bean into their
gardens and farms. According M. Vilmorin, a ﬁrst test
showed that the seeds contained 21.32% oil, and a second
21.16%.
Besides the advantage of yielding oil, these beans can
furnish an excellent cheese (fromage; [tofu]) that the Chinese
make by boiling and then crushing the seeds in a mortar. A
very white liquid [sic, curds] is produced that thickens if one
applies pressure to it. One next places the paste in molds,
adding salt in the French manner. The cheeses thus obtained
provide an important source of nourishment for the working
class.
There are numerous varieties of Soja hispida; we have
cultivated some of them experimentally.
To summarize, soybeans from China would be a good
acquisition from many points of view: 1. As an oilseed; 2.
As an edible plant, because the fresh seeds [edamamé] are
easy to cook and furnish a pleasant (agréable) food, such
as the samples from Sept. 1858 have proven; 3. As a forage
plant which can yield a large harvest, when one possesses a
sufﬁcient quantity of seeds to operate on a large scale; 4. As
a plant whose seeds can be used to make cheese [fermented
tofu], a test that M. Vilmorin did not hesitate to make.
Address: Arboriculteur at Vitry-sur-Seine.
23. Smith, E.E. 1860. Japan peas (Letter to the editor).
Genesee Farmer (Rochester, New York). 21(6):189. June.
Series 2.
• Summary: “Within the last three years I have raised several
kinds of Japan Peas, and ﬁnd them good food for man or
beast; while they are very productive, and not troubled with
the pea-bug. In preparing them for the table, they should
be soaked in cold water for twelve hours or more before
cooking.
“The Red Japan Pea is of small size and growth, and the
earliest of all. The pods contain from 12 to 20 peas each.
“The Green is the largest, latest, and probably the most
productive. It grows similar to the Yellow.
“The Yellow is the most common sort; of medium size,
and has a strong, bushy stalk, which always stands up well.
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I have raised at the rate of over 80 bushels per acre, with no
extra culture.”
Note: The Red Japan Pea could not be a soybean,
because soybean pods almost never contain more than 3 peas
per pod. It is probably an azuki bean. Address: Erie County,
Ohio.
24. Bulletin de la Societe d’Acclimatation. 1862. Graines des
principales plantes alimentaires de la province de QwangTong, offered by Mgr. Guillemin [Seeds of the principal food
plants of the province of Kwangtung (Guangdong), China,
offered by Monseigneur Guillemin]. 9:323-24. April. [Fre]
• Summary: Monseigneur Guillemin was probably a highranking French dignitary in China. Kwangtung (Guangdong)
is a province in southeast China, whose capital is Canton
(Guangzhou or Kuang-chou). Among the 49 seeds presented
(many of which were destroyed by insects), two samples are
soybeans: “13. Yellow soybeans (Hoang-teou). Yellow beans
from which the Chinese make the cheese called teou-fou
(tofu). It is the soybean (pois oléagineux) par excellence.
“17. Ou-mi-teou. Soybeans (Pois à soya) which are used
for the preparation of noodles (pâtes), vermicelli, known
under the name pe-teou-sze.” Address: France.
25. Haberlandt, Friedrich. 1876. Der Anbau der rauhhaarigen
Soja oder Sojabohne (Soja hispida Moench) [The
cultivation of the coarse-haired soya or soybean]. Wiener
Landwirthschaftliche Zeitung 26(9):87-89. Feb. 26. [Ger]
• Summary: (Continued): It also needs to be emphasized that
the individual plants were covered with ripe pods from top
to bottom, some of which numbered up to eighty that were
ﬁlled with an average of two to three seeds. Consequently,
the fertilization of the blossoms is very certain; whether
that is dependent upon the intervention by insects was not
determined with certainty. The unpleasant circumstance
that so often occurs with fava beans that the blossoms that
form continuously always remain unfruitful and infertile
was not even to be perceived with the soybean with one
single plant. The stifﬂy upright growth of the stalks made
the cultivation substantially easier, the shading of the soil
by the large triple pinnate leaves (die grossen gedreiten
Fiederblätter) is considerable and consequently its inﬂuence
on the maintaining of a favorable physical quality of the soil
is certainly advantageous. Added to this is the fact that as a
small pretrial showed, the transpiration of the coarse-haired
leaves is less than with green beans, which does in fact
completely concur with the experience in France with regard
to the resistance to severe drought.
It is also to be added that the soybean does not have
to fear any enemy at all from the insect world because it
withstood even the attacks by the spider mite (Webermilbe)
(Tetranychus telarius) to which the majority of the varieties
of green beans that were planted in the trial gardens were
subjected, and thus in all that which has been stated, praise

will certainly be seen without any restriction on price for this
stranger which thus far has been unknown with us.
“In any case, I propose continuing the agronomic trials,
both with the original soybean varieties that still remain
left over and with the reproduced seeds, of which in any
case a part is being used for the carrying out of analyses.
Consequently, it may be a long time until the supply of seeds
from our own agronomic trials and those of others may
experience such a substantial increase that the cultivation of
them may take place at a greater scale.
“The goal would be arrived at more quickly if larger
quantities of soybeans were imported directly, perhaps
through the mediation of governments, for the purposes of
trials and, in so doing, attention were expressly drawn to the
fact that the selection of the seeds that were to be purchased
in China or Japan would have to take into consideration
primarily the early-maturing varieties.
Vienna, Prof. Friedrich Haberlandt
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest document seen (Dec. 2014)
by Prof. Haberlandt about soybeans or that mentions Prof.
Haberlandt in connection with soybeans. Also subsequently
published in Biedermann’s Centralblatt (June 1876, p. 44145).
Note 3. This is the earliest document seen (Aug.
2014) concerning soybeans in Austria, or the cultivation of
soybeans in Austria. This document contains the earliest date
seen for soybeans in Austria (1873), or the cultivation of
soybeans in Austria (1875). The source of these soybeans is
the various expositions at the World Exposition in Vienna of
1873.
Note 4. This is the earliest document seen (April 2008)
concerning soybeans in Transcaucasia, or the cultivation
of soybeans in Transcaucasia–which is a region roughly
equal to that occupied in 2008 by the countries of Armenia,
Azerbaijan, and Georgia. This document contains the
earliest date seen for soybeans in Transcaucasia, or the
cultivation of soybeans in Transcaucasia (1873). The source
of these soybeans is unknown. We cannot be certain that
soybeans were being cultivated in Transcaucasia by 1873,
although Haberlandt says in 1878 that these soybeans were
“from Transcaucasia” so they were almost certainly being
cultivated there–especially since they were seen as being
important enough to take to this Viennese World Exposition.
Moreover, Wuchino (1901) states that soybeans were ﬁrst
grown in Transcaucasia in the 1870s. We learn later (1878)
that Haberlandt got black soybeans from the Transcaucasian
exposition.
Note 5. This is the earliest document seen (May 2008)
concerning soybeans in Central Asia (Transcaucasia), or
the cultivation of soybeans in Central Asia. This document
contains the 2nd earliest date seen for soybeans in Central
Asia, or the cultivation of soybeans in Central Asia (1873).
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The source of these soybeans is unknown.
Note 6. This is the earliest document seen concerning
soybeans in Mongolia, or (probably) the cultivation of
soybeans in Mongolia (one of two documents). It is possible,
but unlikely, that these soybeans came from the nation that
since 1911 has been called Mongolia (formally Mongolian
People’s Republic, also called Outer Mongolia). It is more
likely that they came from what is today called Inner
Mongolia, which is part of China, an autonomous region
in northern China bounded on the north by the Mongolian
People’s Republic.
Note 7. This is the earliest document seen (Jan. 2018)
that contains the following words or phrases: chalaza, k.k.
Hochschule für Bodencultur.
Note 8. This is the earliest document seen (April 2018)
in which a scientiﬁc name is given to an enemy of the
soybean–the spider mite. Address: Prof., Wiener Hochschule
fuer Bodencultur, Vienna.
26. Haberlandt, Friedrich. 1877. Neure Erfahrungen ueber
den Anbau der rauhhaarigen Sojabohne [Recent experiences
with the cultivation of the hirsute soybean]. Wiener
Landwirthschaftliche Zeitung 27(4):32-35. Jan. 27. [Ger]
• Summary: Based on a lecture presented on 21 Dec. 1876
at the Club of Farmers and Foresters (Club der Land- und
Forstwirthe) in Vienna. Contains a detailed account of the
author’s early soybean trials and analyses of the oil and
protein content of the seeds. This is basically a summary of
the information written by Prof. Haberlandt in Jan. 1877 and
published later that year as “Der Anbau der rauhhaarigen
Sojabohne [The culture of the hirsute soybean]” in
Landwirthschaftlichen Versuchs-Stationen 20:247-72.
In early 1876 Prof. Haberlandt then sent samples of
seeds to seven cooperators in central Europe, who planted
and tested the seeds in the spring of 1876, with good or fairly
good results in each case. He sent soybeans to: W. Köhler
(Title: Chief-gardener, Obergärtner) in Ungarisch-Altenburg
[Hungarian Altenburg, formerly Magyarovar, today’s
Mosonmagyarovar in Hungary about 22 miles northwest of
Györ]. He was involved in cultivation research. The yellow
and reddish-brown soybean types (rothbraunen Sorten)
ripened at the same time as they had in Vienna. They ripened
even though they had been completely eaten off by rabbits
when younger–which showed their superior viability.
A. Stojics (Title: Owner of a farm estate, Gutsbesitzer)
in Gross-Becskerek in Hungary. He planted yellow soybeans
and harvested them in mid-September.
Note 1. This is the earliest document seen (Sept. 2015)
concerning soybeans in what is today Hungary (though
Hungary was not ofﬁcially created until 1918), or the
cultivation of soybeans in today’s Hungary (one of two
documents). This document contains the earliest date seen
for soybeans in Hungary, or the cultivation of soybeans in
Hungary (May 1876). The source of these soybeans was

Friedrich Haberlandt.
A. Tomaszek [Tomasek] (Title: Ofﬁcial / Administrator
for Agriculture, Oekonomie-Beamter / Verwalter) in
Napagedl in Mähren [Moravia, a region in today’s Czech
Republic]. He was involved with agricultural experiment
operation in the domain of Count Stockau, and he harvested
his ﬁrst soybeans from mid-September until October.
Dr. Nikolaus Dimitriewicz, a former student (Hörer) at
the Royal School of Agriculture in Vienna, and now a farmer
(Oekonom) in Bukowina [Bukovina or Bucovina, a former
Austrian crownland, now divided among the Ukraine and
Romania]. He received 100 seeds which he sent to 6 farmers
he knew in four nearby locations in the district of Kotzman
(des Kotzmaner Bezirks).
Note 2. As of 1994, Kotzman is the town and district
of Kitsman in the southwestern Ukraine, just north of the
border with Romania. Also spelled Kotzmann, Cotman,
Cozmeni, Kosman, Kozmeny, or Kucmeh, it is located 19
miles northwest of Chernivtsi (also spelled Chernovtsy,
Chernowitz, or Czernowitz).
Note 3. This is the earliest document seen (Sept. 2015)
concerning soybeans in the Ukraine, or the cultivation of
soybeans in the Ukraine (one of two documents).
Graf. H. Attems, owner (Eigenthümer) of a seed testing
station (Samenculturstation) in St. Peter near Graz in
Steiermark [today’s Styria, capital of Graz in Austria].
Prof. Dr. Kulisz, a teacher of agriculture in TetschenLiebwerd in Böhmen [Bohemia, now in the Czech Republic].
The soybeans ripened in spite of the unfavorable weather
conditions during the year. He harvested the reddish-brown
variety on Oct. 5 and the yellow variety on Oct. 21.
Note 4. This is the earliest document seen (Sept. 2015)
concerning soybeans in what is today the Czech Republic
(though it was not ofﬁcially created until Jan. 1993), or the
cultivation of soybeans in the Czech Republic (one of two
documents).
W. Janig (Title: Prince Rohan’s Privy Councillor, fürstl.
Rohan’scher Hofrath) in Prague in Böhmen [Bohemia]. He
was sent 200 seeds which he sent to 5 locations (including in
Sichrow, Swijan [on the Iser or Jisera River], and Darenic) in
Bohemia [now in the Czech Republic] for planting.
Note 5. The term fürstl. Rohan’scher Hofrath refers
to Louis Prince von Rohan, the ﬁrst cardinal and bishop
of Strasburg; he lived 1734-1803. This was his property.
A Hofrat was a privy councillor / minister of this prince’s
court.
Note 6. Swijan, as of 2003, is named Svetice and is
located about 18 miles southeast of Prague, the capital of the
Czech Republic. The current names of Sichrow and Darenic
cannot be found.
And A. Schnorrenpfeil, administrator of the farm estate
Gutswirthschaft at the Agricultural Academy in Proskau
(Landwirtschaftlichen Akademie Proskau) [now named
Proszkow, in today’s southwest Poland] in Preussisch-
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Schlesien [Prussian Silesia, a Prussian province later divided
into upper- and lower Silesia].
Note 7. Proszkow is a market town located 7 miles
southwest of Oppeln (now Opole), in southwest Poland at
north latitude 50º40’. This is further north than any point
in the continental USA, and even a bit north of Winnipeg,
Manitoba, Canada.
Note 8. This is the earliest document seen (Sept.
2015) concerning soybeans in Poland, or the cultivation of
soybeans in Poland (one of two documents).
Note 9. This is the earliest European / Western document
seen (Aug. 2006) that mentions rabbits (or any other type
of rodents) as an enemy of soybean plants. Address: Prof.,
Hochschule fuer Bodencultur, Austria.
27. Haberlandt, Friedrich. 1877. Der Anbau der rauhhaarigen
Sojabohne [The culture of the hirsute soybean].
Landwirthschaftlichen Versuchs-Stationen 20:247-72. [5 ref.
Ger]
• Summary: Haberlandt submitted this article in Jan. 1877
from Vienna. The original soybean seeds were obtained at
the Vienna World Exposition of 1873 then grown out in the
garden of the Royal College of Agriculture (Hochschule
für Bodencultur) in Vienna. The seeds grown in Vienna and
harvested in 1875 and 1876 were larger and heavier than
those obtained at the Exposition.
“Among nutritional plants, the rough-haired / hirsute
soybean (der rauhhaarigen Soja) is of the ﬁrst rank. For
no other legume nourishes so many people, and has such
great nutritional value, and multiple food uses” (p. 247).
On p. 248 Haberlandt shows that he is familiar with the
soybean work of the Society for Acclimatization in France.
“In France the soybean is known as the oil pea, and it is
cultivated at various points in the departments of Ariège
and Haut-Garonne... Many years ago attempts were made to
grow Soja hispida in Hohenheim [Germany], but the plants
were barely brought to a blooming state. People also had the
same experience in other places. Dr. A. Rauch of Bamberg
[Germany] (see Die Fundgrube von Dr. A. Rauch. III.
Jahrgang. Bamberg 1876), on several occasions, received
seeds of various soybean varieties from Japan. They were
sent by his long-time friend, Colonel [Philipp Franz] von
Siebold, who died at an early age. But every trial by Dr.
Rauch was unsuccessful.
In 1875 Prof. Haberlandt conducted soybean trials at
the Royal College of Agriculture in Vienna. In early 1876
he published detailed results of these trials in the Wiener
Landwirthschaftliche Zeitung. Nutritional analyses of these
seeds were published.
In early 1876 Prof. Haberlandt then sent samples of
seeds to seven cooperators in central Europe, who planted
and tested the seeds in the spring of 1876, with good or fairly
good results in each case. These men reported the details
of their agronomic trials (Anbauversuche) to Haberlandt,

who quotes from their reports (p. 253-59). Haberlandt
sent soybeans to: Master-gardener W. Köhler (p. 253-54)
in Ungarisch-Altenburg [Hungarian Altenburg, formerly
Magyarovar, today’s Mosonmagyarovar in Hungary about 22
miles northwest of Györ]. He planted 100 seeds in mid-May,
1876, in a sunny place in the botanical garden, in a bed 5
meters long by 2 meters wide. All the seeds germinated (Alle
Samen keimten) and the plants developed luxuriantly. But
one night, when they were 5-6 cm tall, all the young plants
were eaten by rabbits. However they grew back and yielded
1.6 kg of seeds.
Landowner (Gutsbesitzer) A. Stojics (p. 253-54) in
Gross-Becskerek in Hungary. He planted 100 brownish-red
(braunrothen) and 100 yellow soybeans in mid-April. In
mid-September he harvested 0.33 kg seeds of the former and
0.32 kg of the latter.
Landowner Graf. H. Attems (p. 253-55), owner of a seed
testing station (Samenculturstation) in St. Peter bei Graz in
Steiermark [today’s Styria, capital of Graz in Austria]. On 19
May he planted 50 brownish-red (braunrothen) seeds from
China and 50 yellow seeds from Mongolia. He harvested
the seeds between Oct. 11 and 24, obtaining 0.870 kg of the
brownish-red and 0.642 kg of the yellow.
Mr. A. Tomaszek [Tomasek] (p. 253, 255-56, 260, 263),
farmer and civil servant (Oekonomie-Beamter / Verwalter)
in Napagedl in Mähren [Moravia, a region in today’s central
Czech Republic]. He planted 25 yellow and 25 reddishbrown soybeans on April 29. The yellow yielded 1,400 seeds
and the reddish-brown 1,350 seeds.
Note 1. This is the earliest document seen (Sept. 2015)
concerning soybeans in today’s Czech Republic (though it
was not ofﬁcially created until Jan. 1993), or the cultivation
of soybeans in the Czech Republic. This document contains
the earliest date seen for soybeans in the Czech Republic, or
the cultivation of soybeans in the Czech Republic (29 April
1876) (one of two documents). The source of these soybeans
was Friedrich Haberlandt in Vienna.
Note 2. Concerning Mähren (Moravia): from 1849
to 1918 it was a separate crownland of Austria, with its
capital at Brno. In 1918 it was organized as a province of
Czechoslovakia.
Princely Privy Councillor (Hofrath) W. Janig (p.
253, 256-57) in Prague in Böhmen [Bohemia]. He was
sent 200 seeds which he sent to 5 locations (including in
Sichrow, Swijan [on the Iser or Jisera River], and Darenic)
in Bohemia [now in the Czech Republic] for planting. All
but 5% sprouted. In Sichrow, 25 seeds planted in early
May yielded 2,500 seeds in October. Continued. Address:
Mittheilungen aus dem landwirthschaftlichen Laboratorium
und Versuchsgarten der k.k. Hochschule fuer Bodencultur in
Wien [Vienna].
28. Haberlandt, Friedrich. 1877. Der Anbau der rauhhaarigen
Sojabohne [The culture of the hirsute soybean: Tables
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(Continued–Document part III)]. Landwirthschaftlichen
Versuchs-Stationen 20:247-72. [5 ref. Ger]
• Summary: Tables show: (1–p. 260) The weight in grams
of 1,000 original seeds compared with the ﬁrst progeny
in 1875 and the second progeny in 1876. Yellow soybean
from Mongolia: 81.5, 126.0, and 163.6. Note the signiﬁcant
increase in seed weight. Yellow soybean from China: 92.5,
148.0, 143.0. Reddish brown soybean from China: 105.0,
154.5, 141.8. Black soybean from China: 101.6, 110.6,–(no
value given).
(2–a full-page table, p. 261) Prof. Haberlandt’s results
in testing 7 different types of soybeans in 1876: Yellow
from Mongolia (progeny), yellow from China (progeny),
reddish-brown from China (progeny), black from China (one
original, one progeny), black from Mongolia (original), and
black from Japan (original). For each variety is given: Size
of the trial plot in square meters (range 4.0 to 11.0), planting
date (April 25 to May 5), successful emergence of sprouts
(May 19 to June 2), ﬁrst ﬂowering (June 20 to July 3), start
of ripening (Aug. 25 to Oct. 24), date of harvesting (Sept. 26
to Nov. 6), number of plants harvested (52 to 339), weight of
the harvested seeds in grams (570 for black from Mongolia
to 3,710 for yellow from China), weight of the air-dry straw
in grams (1,920 for black #1 from China to 7,270 for yellow
from China), calculation of weight of seeds per hectare (in
kg) (1,111.1 for black from Japan to 3864.6 for yellow from
China), calculation of weight of straw per hectare (in kg)
(4,062.5 for black #1 from China to 6,025 for black from
Mongolia), number of seeds per plant (40.5 to 124.4 for
black #1 from China), weight of 100 air-dry seeds in grams
(101.6 from black #1 from China to 163.6 for yellow from
Mongolia).
(3–p. 265-66) Seeds grown in 1876 contained 8.73%
water. The ash content of these seeds was 2.87% in their airdried condition and 3.14% when dried at 100ºC. The various
minerals as a percentage of the total ash were:
Potash (Kali) 44.56%
Soda (Natron) 0.96%
Lime (Kalk) 5.32%
Magnesia / magnesium oxide (Magnesia) 8.92%
Iron oxide and clay (Eisenoxyd & Thonerode) Traces
Phosphoric acid (Phosphorsäure) 36.89%
Sulfuric acid (Schwefelsäure) 2.70%
Chlorine (Chlor) 0.27%
Silica (Kieselsäure) Traces
Thus, the two main minerals in soybeans are potash and
phosphoric acid. Prof. Haberlandt then compares the ash of
soybeans with the ash of peas, horse beans and garden beans.
(5–p. 266) A. Stua gives a nutritional analysis of
the straw of the recent harvest of soybeans, showing the
percentage of each nutrient when the straw is in the air-dried
condition (with 12.44% water) and when it has been dried
at 100ºC until it contains no water. For example, the ash
content is 10.14% and 11.59% respectively.

(6–p. 267) Gives as an analysis of the pure ash with the
same minerals as in table 4. However the results are very
different:
Potash (Kali) 15.41%
Soda (Natron) 2.18%
Lime (Kalk) 44.77%
Magnesia / magnesium oxide (Magnesia) 15.42%
Iron oxide and clay (Eisenoxyd & Thonerode) 0.75%
Phosphoric acid (Phosphorsäure) 9.32%
Sulfuric acid (Schwefelsäure) 6.37%
Chlorine (Chlor) 0.16%
Silica (Kieselsäure) 5.41%
Prof. Haberlandt then compares the ash of soybean straw
with the ash of peas, horse beans and garden beans. He adds:
In almost all cases, the straw of the soybean is more valuable
than that of other legumes mentioned above. This is all the
more important when it is consumed by cows and cattle
with great eagerness. The green soybean plants are preferred
by rabbits to all other leguminous plants (as was found in
the cultural trials in Hungarian Altenburg). And, in feeding
trials, cows eat even the coarse and woody stems, as well
as the empty, tough-as-parchment pods with relish, leaving
behind only the woodiest main stem. This clearly shows the
nutritional value of the plant as well as the seeds.
(7–p. 268) The total heat units (Wärmesummen) required
for 7 different types of soybeans in 1876 to the start of
ripening and to harvest:
Yellow from Mongolia (progeny) 1824ºC, 2230ºC.
Yellow from China (progeny) 1887ºC, 2253ºC.
Reddish brown from China (progeny) 1699ºC, 2293ºC.
Black from China (original) 2844ºC, 3175ºC.
Black from China (progeny) 2661ºC, 3175ºC.
Black from Mongolia (original) 2905ºC, 3175ºC.
Black from Japan (original) 2954ºC, 3175ºC.
Note that the yellow varieties (the ﬁrst two) required the
fewest heat units, while the black varieties required the most.
(8–p. 270). This table (2 pages wide) shows reported
temperatures at various places in Austria-Hungary at
different times of year. The places are Vienna, Graz,
Tetschen-Liebwerd, and Proskau. Across the top is the north
latitude of each of these places (between 47º4’ at Graz and
50º2’ at Proskau), the altitude, and the temperature each
month from December to November, and in each of the 4
seasons at each of the 4 places.
Note 1. This is the earliest document seen (Oct. 2013),
worldwide, that contains information on the weight of
soybean seeds. Haberlandt measured the weight in grams of
1,000 soybean seeds.
Note 2. This is the earliest document seen (Oct. 2004)
that clearly mentions soybean straw, which is the stems,
leaves, and empty pods left after the plants have been
threshed for seed. Soybean hay is the whole dry plants with
the beans left in the pods, cut at any time from the setting
of seed until the leaves begin to turn yellow. Address:
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Mittheilungen aus dem landwirthschaftlichen Laboratorium
und Versuchsgarten der k.k. Hochschule fuer Bodencultur in
Wien [Vienna].
29. R. 1877. A soja takarmanynovenyrol [About soybean as
a forage crop]. Foldmivelesi Erdekeink (Our Agricultural
Interest; Budapest) 5(9):73. Feb. 26. [Hun]
• Summary: We have already discussed this new crop
once before; it was heartily recommended by Professor
Haberlandt. We would now like to publish the details which
the Professor discussed in a recent lecture held for the
farmer’s union in Vienna.
In case of plants we wish to introduce to Hungary, we
have to be sure of having positive answers to two questions.
The ﬁrst: is the plant in question capable of suitably ripening
in our climate? The second: is both the quantity and quality
of yield such that cultivation of the plant is advantageous? At
the international trade fair held recently in Vienna, soybean
(sója-bab) from China, Japan, and Turkestan was presented
to the Viennese agricultural college. Professor Haberlandt
distributed these seeds to a number of persons and, based on
the results of experiments conducted in Moravia (in today’s
Czech Republic), Hungary, Bukovina (in today’s Romania
and Ukraine), and Vienna, provided the following replies
to the above two questions. Under the climatic conditions
in Hungary, the plant ripens fully and quickly. Just as in
Vienna, the soybean (sója) was harvested in the ﬁrst half of
September in Mosonmagyaróvár (in today’s Hungary), here
in Hungary. In Nagybecskerek (in today’s Serbia), where
soybean (sója-bab) was sowed by the landowner Mr. Stojics,
the harvest was in mid-September. The head gardener of
the agricultural academy in Mosonmagyaróvár informed
Professor Haberlandt that rabbits had chewed off the
germinated soybean (sója), which quickly tillered. For now, I
will forego listing the results of the experiments achieved in
other countries.
As regards the yield results, the small experiment
Professor Haberlandt conducted in Vienna yielded 52
vámmázsa (equal to 2,600 kg or 5,732 lbs) per hectare.
This year, the yield was equal to 47 vámmázsa (equal to
2,350 kg or 5,181 lbs) per hectare. The resulting straw yield
amounted to 104 quintals [10,400 kg], which is an important
result considering its notable nutritional value, which
will be discussed later on. The experiments conducted in
Mosonmagyaróvár and Nagybecskerek cannot be considered
representative as regards quantity of yield, as seeds were
too sparsely sowed. However, the results of production
experiments conducted in 6 different locations in Bukovina
are that much more important, the average of which shows
that the soybean (sója-bab) yielded 188 seeds, which would
be equal to 88 vámmázsa (equal to 4,400 kg or 9,700 lbs)
per hectare. The plant is prone to tillering, grows 80-100 cm
high, branches off immediately at ground level, and develops
numerous pods–about 40-50–on each plant. In fact, there was

an average of 99 pods and 190 beans on each stalk on Prince
Rohan’s estate in Swijau, Bohemia. This is a good example
of the excellent yield results of soybean (sója).
As regards the nutritional value of this plant, chemical
analysis is the best method for use as a starting point. To
obtain more information, we will compare the chemical
constituents of the soybean (sója-bab) with the pea as a
source of protein-rich nutrients. Rounded to the nearest
whole number, water content: 8% (pea: 11 %). Protein or
materials containing nitrogen: 30-34% (pea: 23%). Fats: 1518% (pea: 1.8 %). Extracts without nitrogen-ﬁxation related
materials: 28-33% (pea: 52%). Crude ﬁber: 4.5% (pea: close
to 6%). Potash: 4.75-5% (pea: 2.5%). In the case of the
experiments conducted in Europe, the interesting conclusion
has been drawn that the soybean (sója) grown from seeds
produced in Europe was richer in valuable nutrients than in
its place of origin. The studies pertaining to the nutritional
value of its straw shows that in this regard, soybean (sójabab) straw surpasses pea straw. The small-scale experiments
also showed that animals readily ate the green soybean
(sója) stalk and leaves, as well. From the above, Professor
Haberlandt is right to conclude that soybean (sója-bab) will
soon be generally widespread. We have been informed that
as long as his limited supplies last, Professor Haberlandt is
happy to provide anyone interested in the plant with a small
sample for the purposes of experimentation (1).
(1) We have been informed that at the academy in
Mosonmagyaróvár, head gardener Mr. Köhler produced 1.5
kg of seed by planting 100 seeds, a part of which has been
handed over to the institution in question and to Dr. Mihály
Farkas for the purposes of production.
Note 1. Translated by Peter Gergay of San Francisco,
Aug. 2018.
Note 2. This is one of the earliest documents seen
(Aug. 2018) concerning soybeans in today’s Hungary, or the
cultivation of soybeans in Hungary. Address: Hungary.
30. M. 1877. Neue Culturpﬂanzen [New crop plants]. Neue
Freie Presse (Vienna). April 3. p. 4, col. 1. Evening issue.
No. 4526. [Ger]
• Summary: Even though, as we presented in a ﬁrst article
(no. 4505 [Landwirtschaftliche Zeitung] of the Neue Freie
Presse), out of twenty newly recommended crops we hardly
arrived at one single result worthy of mention, nevertheless
sometimes one such crop comes up which is completely
worth the many futile attempts and failures. So among the
worthless desert of seed novelties, that is how it was with
one species that has recently become known which deserves
the greatest attention. That is Soja hispida, the hairy runner
bean or Dolichos (rauhe Schmink- oder Heilbohne) from the
line with many branches of the East Asian Dolichos species.
The credit for having introduced this worthy useful plant to
the Occident is due to Professor F. Haberlandt at the College
of Agriculture (Hochschule für Bodencultur) in Vienna. He
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found this among the Japanese seeds at the World Exposition
(Weltausstellung) of 1873, cultivated them in complete
secrecy, and has now come forward with the results of his
trials.
Next to rice, the Dolichos or soy beans (Dolichos- oder
Soja-Bohnen) form the main source of nutrition for the
population of the two largest East Asian empires, but they are
also cultivated in countless varieties in all of India, on Java,
Borneo, Sumatra, and all islands of the Indian archipelago
and are treasured as a daily food. Along with chickpeas
(Cicer arietinus), they are among the most nitrogen-rich
of all pulses, which means of all vegetable products, and
thus their extraordinary nutritional value, especially for
the working classes. In Japan, there are four varieties of
runner beans (Schminkbohnen) that are preferably planted
for their nutrition: Dolichos (or Soja) unguiculatus, in
Japanese jaenari, green; D. soja, Japanese daidsu; a black
variety kuromame, and a red one, kintoki [sic, kintoki refers
to a variety of azuki beans]. They are all eaten. One of the
most favorite without which a Japanese could hardly live is
the bean aspic (Bohnensulze) “miso” (“Mieso”), prepared
from the daidsu bean with wheat and barley ﬂour together
with some salt. The seasoning that is expressly called “soy”
(“Soja”)–in Japanese siyau [sic, shoyu], in Chinese sohi yu
or tsiang yu, in English soy–is a fermented soup [sic, sauce]
that is prepared from soybeans (Sona-Bohnen) with different
additions that is served as sauces and forms an important
article of trade. In China, Dolichos sinensis (under which
is certainly also to be included many other species) is the
preferred food after rice; the plant is cultivated everywhere.
According to Scherzer, entire populations are employed there
with the preparation of cakes and preserved foods made from
bean meal for food. Just like with other pulses, the skins
of the beans, after being carefully separated from the meal,
are pressed into cake form in iron wheels and dried. They
are a precious fertilizer, as are the oil cakes, and it has an
extraordinary value on the market; Shanghai alone ships over
a million pieces of it every year, including to the southern
[Chinese] sugar plantations.
On Java, the soybean is preferably called katjang, that
is, “vegetable” (according to Junghuhn). And next to rice,
padi, and corn, djagong (which has only been cultivated for
one and a half centuries), and the roots of yams and potatoes
called ubi, it is the food which is cultivated the most. These
Javanese soybeans, especially the white ones, are regarded
as the best and are sought after as ship’s provisions. Their
botanical name, Dolichos catjang, still originates back from
the old ship’s hull (Rumpf). In East India, the perennial
runner bean, D. lignosus, a climbing shrub (Kletterstrauch)
is very common, along with D. lablab, gladiatus, bulbosus,
tetragonolobus, and many other species. The Egyptian
fellah grows D. lubia; in the West Indies and Brazil, D.
tuberosus provides not just edible pods and beans, but also
a farinaceous (mehlhaltig) root as food that tastes similar

to turnips (rübenartig schmeckend) and can weigh up to a
pound. It is also known that there is a species of Phaseolus
with edible tubers.
In Europe, too, although only in the southern lands of
this part of the world, in Turkey, Greece, Sicily, the Iberian
peninsula, and speciﬁcally in Provence in France (where they
are called banettes or mongettes and have a delicate ﬂavor),
runner beans have long been cultivated, and speciﬁcally
preferably D. unguiculatus. They require a light, warm soil,
but aside from that they are speciﬁcally treated and used
just like other edible beans (Speisebohnen). They go beyond
the tastiness and nutritional value of the latter, but on the
contrary they have the disadvantage of being afﬂicted by
insects (weevils) which, as is well known, is not the case
with the Phaseolus beans.
Soja (or Dolichos) hispida, which Professor Haberlandt
has successfully acclimatized, appears to be one of the most
preferred species of its family. It has withstood the climate
very well, even at high degrees of latitude, it has developed
completely in average soils, and it has produced seeds
extremely richly and brought them to maturity at the same
time as with other pulses. Its use seems to be a versatile
one. The seeds provided an extremely pleasant-tasting food
which, when prepared in different ways as with other pulses,
not only did not fall short of them but even exceeded them
in their ﬁneness. When coarsely ground, the beans were also
immediately accepted by animals, which is not the case with
the usual edible beans; those are accepted only by pigs and
in fact only when cooked or when mixed with other fodders.
We do not know whether the green pods can be used as a
vegetable. But the pods that have been dried after the seeds
have been removed as well as the straw–and of course also
the green plant–have proven themselves as an excellent
fodder that is consumed immediately by every type of
livestock with great desire.
Professor Haberlandt very liberally made available the
quantity of seeds of Soja hispida that had been grown the
previous year to a number of farmers who were amenable
to progress in all areas and climates of Austria, so that we
will soon have more and larger agronomic trials about
which to report. In any case, the eagerly researching and
valiant representative of plant cultivation at our College of
Agriculture is due thanks for his successful efforts regarding
the acclimatization and introduction of a new species to what
thus far has been the rather closed series of our crops.
Dr. M.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest article seen (Jan. 2019) in the
Austrian Newspapers Online (ANNO) database that contains
the German word daidsu (Japanese for “soybean”). This
word appears in only 2 different issues of these newspapers
from 1877 to 1924.
Note 2. This is the earliest article seen (Jan. 2019) in the
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Austrian Newspapers Online (ANNO) database that contains
the German word Soja-Bohnen (Soybeans)–spelled with a
hyphen. This word appears in 54 different issues of these
newspapers from 1877 to 1947. Address: PhD.
31. Koehler, W. 1877. Miscellen: Sojabohne [Miscellaneous:
Soybean]. Oesterreichisches Landwirthschaftliches
Wochenblatt 3(15):174. April 14. [Ger]
• Summary: The agronomic trials with the coarse-haired
soybean (Rauhhaarinen Sojabohne) (Soja hispida) last
summer in the garden of the Agricultural Academy
(Landwirtschaftliche Akademie) provided such favorable
results that the cultivation will be continued this year on
the experimental ﬁelds to a greater extent. Last spring, I
received one hundred seeds from Prof. Ferd. [sic, Friedrich]
Haberlandt, and speciﬁcally ﬁfty of the variety with brown
seeds originating from China and ﬁfty with yellow seeds
from Mongolia. The cultivation took place at the beginning
of May on ﬁve square meters (ﬁfty square feet) in shallow
terraces. All of the seeds were germinable (keimfähig). Once
the plants had reached a height of ten cm., they were for the
most part chewed down in one night by rabbits. Fortunately,
the plants recovered again very soon, and even a more
abundant tillering (Bestockung) was noticeable.
The upright stems with thick foliage reached a height
of 75 to 80 cm., and they only bent with the extraordinary
formulation of pods, as is not to be noticed with any
species of green beans. Complete maturity occurred in midSeptember. The yield from ﬁve square meters was 1.6 kilos
of completely well-formed seeds. Consequently, out of all of
the trials, the highest yield was achieved here and thus the
proof was provided that with local conditions, the cultivation
of the soybean has a good future. In order to get genuinely
broad trials up and running in the country, I have provided
twenty portions of seeds for the aforementioned purpose
to the High Hungarian Ministry of Agriculture (das hohe
ungarnische Ackerbau-Ministerium), but I have provided
the larger lots for the obtaining of seeds to the heads of the
experimental ﬁeld. According to the analyses that have been
provided so far, the straw but especially also the soybeans
have high nutritional value, and they may be excellently used
not only as fodder, but also for human nutrition.
Note: Ungarisch-Altenburg is part of today’s
Mosonmagyaróvár, Hungary.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Head gardener (Obergaertner),
Hungarian-Altenburg.
32. Schollmayer, Franz. 1877. Die rauhaarige Soja oder
Sojabohne (Soja hispida Moench) [The hirsute soybean].
Oesterreichisches Landwirthschaftliches Wochenblatt
3(47):533. Nov. 24. [Ger]
• Summary: The author obtained soybean seeds from Prof.
Haberlandt of the Imperial-Royal College of Agriculture

in Vienna (k.k. = kaiserlich-königliche Hochschule für
Bodencultur in Wien). A nutritional analysis of Haberlandt’s
seeds and straw (several generations) is given and compared
with that of peas. The author obtained 200 brown-seeded
soybeans from China, 200 black-seeded soybeans from
China, and 200 yellow-seeded soybeans from Mongolia.
He planted the seeds on 16 May 1877 about 26 cm apart in
a grid pattern at the experimental farm in Ljubljana. After
several days, all of the seeds germinated and emerged well
(In wenigen Tagen schossen die jungen Pﬂänzchen... in die
Höhe). By the end of May about 90% of the plants (180 of
each variety) were up and growing well, the rest having been
consumed by moles and ﬁeld mice. They grew well during
the summer, attaining an average height of 65 cm. The plant
tops soon formed a canopy so that few weeds could grow.
The stems becoming very sturdy and the pods ﬁlling nicely
with seed. The lower pods on the plants ripened in midSeptember and the higher pods in mid-October. The 180
brown-seeded plants yielded 6,660 seeds (37-fold increase)
weighing 1,061½ gm. The 180 black-seeded plants yielded
7,814 seeds (43.41-fold increase) weighing 816½ gm. And
the 180 yellow-seeded plants yielded 16,371 seeds (90.95fold increase) weighing 1,925½ gm. These increases are
so much larger than can be obtained from regular Austrian
runner or French beans, that the soybean (especially the
yellow variety) must be urgently recommended for expanded
cultivation. Moreover, the nutritional value of the seeds
and the hay is greatly superior. The yellow is also better for
cooking, since the black variety makes an unappetizing black
soup. “To the untiring researcher, Prof. Haberlandt, goes our
greatest thanks for this new crop plant, which I also, as his
former student, express to him with full conviction.”
Note 1. Laibach is the German name for Ljubljana
(also Lyublyana), a city which is presently (early 1993) the
capital of Slovenia, located on the Sava River. According to
the Columbia-Lippincott Gazetteer (1880), in 1877 Laybach
(also spelled Laibach) was a town in Austria. It had been the
capital of the kingdom of Illyria from 1816-1849. Also called
Ljubljana, it became part of Yugoslavia in 1918. In ancient
times it was named Æmona or Emona.
Note 2. This is the earliest document seen (Sept. 2015)
concerning soybeans in Slovenia, or the cultivation of
soybeans in Slovenia. This document contains the earliest
date seen for soybeans in Slovenia, or the cultivation
of soybeans in Slovenia (16 May 1877). The source of
these soybeans was Prof. Haberlandt in Vienna, but they
originated in China and Mongolia. Address: VersuchshofAdministration in Laibach [Austria; today’s Slovenia].
33. Mittheilungen ueber Gegenstaende der Land, Forst-, und Hauswirtschaft (Organ der k.k.
Landwirthschaftgesellschaft fuer Kaernten). 1877. Zur
Sojabohne [The soybean]. 34(23):183-84. Dec. 1. [Ger]
• Summary: Upon his request, the Inspector of the
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Experimental Farm in Ljubljana (Laibach), Mr. Franz
Schollmayr, received in the spring from Prof. Haberlandt 200
seeds of brown soybeans and 200 seeds of black soybeans
from China, and 200 seeds of coarse yellow soybeans
originating from Mongolia, all for experimental cultivation.
These were planted on May 16 in such a way that the
seeds were spaced 10 inches (Zoll) from each other and
approximately 1½ inches deep in rather thin, ordinary
topsoil (diluvial gravel / rubble, Dilluvialschotter) that had
been lightly fertilized with barnyard manure and that had
previously been prepared to be completely even and ready.
In a few days, the young, dark green baby plants shot up
quite superbly without a seed having remained. By the end
of May, approximately 10% of the plants had fallen to the
ground because of voles and moles, and thus approximately
180 plants of each of the aforementioned varieties remained.
During the summer, these plants were cultivated once. Since
the growth of the ﬁrm stems with thick foliage is rapid, this
planting soon ﬁlled in, adequately shaded the ground, and
allowed few weeds to come up. The plants achieved a height
of 25 inches (65 cm) and were more stocky (full stemmed)
than elongated. They were covered with abundant pods. The
lower pods matured in mid-September, followed by those
further up in mid-October.
After precise counting and weighing, the yield of these
three varieties is as follows: 180 beans of the brown soybean
from China yielded 6,660 seeds weighing 1,061½ grams. 180
beans of the black soybean from China yielded 7,814 seeds
weighing 816½ grams. And 180 beans of the yellow soybean
from Mongolia yielded of 16,731 seeds weighing 1,925½
grams.
In comparison with the yield of our native varieties of
green beans (Fisolenarten), the brown soybean in Ljubljana
yielded 37 times as much; the black soybean yielded 43.41
times as much, and the yellow soybean yielded 90.95 times
as much. This is therefore so high that the soybean must be
very highly recommended for the most extensive cultivation,
all the more so since, upon chemical analysis, the nutritional
value of the beans and the straw comes to light as being
signiﬁcant.
As for the yield of straw, the brown soybean weighed 2
Viennese pounds (2 Wiener Pfund), the black and the yellow
soybean also yielded 2 Viennese pounds of air-dried straw.
Mr. Schollmayr is of the opinion that the yellow soybean
is ﬁrst and foremost to be preferred, followed by the brown
variety, and then the black. He arrives at this conclusion
not only as a result of the yields of the yellow and brown
soybeans, but also because of their preferred colors in
commerce, the full roundness of the beans, and the pleasant
shape of both varieties mentioned.
The black soybean is elongated and ﬂattened, and
furthermore the black color is not desirable in commerce for
the reason that when they are boiled, the beans impart an
unappetizing black color to the soup.

Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Austria.
34. Mach, E. 1878. Culturversuch mit Soja hispida an der
landw. [landwirthschaftliche] Landesanstalt in St. Michele
[Agronomic trial with soybeans at the agricultural institute in
St. Michele (in Tirol, Austria)]. Wiener Landwirthschaftliche
Zeitung 28(1):5. Jan. 5. [Ger]
• Summary: Through the kindness of Professor Haberlandt
we received seeds of the Soja hispida [soybean] at the
beginning of this year. There was a yellow, a brown, and a
black variety. These seeds, which together weighed about
200 gm, were planted on April 30 by the teacher, Mr. Samek,
in one of our organization’s experimental ﬁelds, in a clayish
loam (lehmig), freshly manured, still somewhat raw soil. The
seeds were planted 16 cm apart in rows which were 25 cm
apart. The plants developed with very luxuriant growth (sehr
üppig). The yellow variety stood stiff and upright, as did the
brown. The black variety grew so tall it lodged (fell over),
and required support. The vegetation was not damaged by
insects. The yellow variety was harvested in full maturity on
Oct. 1. The brown and black were harvested on Oct. 18, and
only some seeds were completely mature, while some seeds
of the black soya (der schwarzen Soja) were still soft and
unripe.
Looking at the climatic conditions, the “heat units”
(Wärmesumme; “warm temperature summation”) from May
1 to Oct. 1 was 3030ºC, and there were 559.2 millimeters of
rain.
The quantitative results of the harvest were excellent.
252 plants of the yellow and brown varieties (about 40 grams
of seeds) gave a harvest of 3.2 kg of seeds, thus an 80-fold
yield. 504 plants of the black soya yielded 6.7 kg of seed. Per
hectare, this was the equivalent of 3,888 kg of the yellow and
brown varieties, and 3,333 kg of the black.
The qualitative results were also very favorable, in ways
better than those of Prof. Haberlandt or the Attems seed
station. The following table shows the composition of our 3
soybean varieties, based on analyses by the assistant, Mr. C.
Portele, of our station. For example–Yellow: Speciﬁc weight:
1.279. Weight of 1 hectoliter: 76 kg. Weight of 1,000 seeds:
124.1 gm. Water 8.1%. Ash 5.4%. Nitrogenous materials:
36.8%. Fat 17.6%. Crude ﬁber 4.8%. The yellow variety
contains an extraordinarily high level of protein.
In order to evaluate the suitability of the soybean (der
Sojabohne) for use as food, we tried preparing them in
various ways. We must confess that especially the yellow
and brown varieties (but also the black after dehulling), were
easily cooked and used whole or as a purée, with vinegar
and oil as a salad, were extremely tasty, almost better than
peas or lentils. The black variety with the hulls on gave a
deep, dark sauce or gravy. We must note that long cooking is
required before the beans become soft.
It is interesting to note that the soybean (die Soja), and
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especially the brown variety, has long been known under the
name “Coffee Bean” (Kaffeebohne) in South Tirol, and is
cultivated here and there in small amounts, to be roasted for
use as a coffee substitute. A table shows the composition of a
locally grown soya “Coffee Bean” (38.1% protein).
These results show us that this plant allows itself to be
acclimatized with many advantages, and that agronomic
trials should be widely conducted, especially in our southern
provinces. In terms of the soybean’s composition, which in
many ways approaches that of the best oilcakes (Oelkuchen),
it should be regarded as a concentrated feed (Kraftfutter),
especially for calves or heifers. Early in the coming year, we
plan to expand our cultivation of soybeans, and we are ready
to share a small quantity of soybean seeds with farmers who
wish to make their own trials.
Note: This is the earliest document seen (Oct. 2018)
that contains the word Wäermesumme (“heat units”).
Address: Director, Public Institute of Agriculture (landw.
Landeslehranstalt) at St. Michele [on the Etsch river in Tirol,
Austria].
35. Haberlandt, Friedrich. 1878. Ernteergebnisse der
Sojabohne im Jahre 1877 [Results of soybean harvests in the
year 1877]. Wiener Landwirthschaftliche Zeitung 28(2):13.
Jan. 12. [Ger]
• Summary: If in my report that was published in this journal
last year about the agronomic trials with the soybean in 1875
and 1876, I just expressed the apparently daring view that
this newly introduced food plant would in a few years be a
plant that was known and appreciated by every farmer, then
in fact as a result of the results that have been achieved in the
past year, even the most broad-reaching expectations have
been exceeded.
Thanks to the efforts of numerous farmers and friends
of plant culture, there are available to me no fewer than 134
reports about the 1877 results which contain an abundance of
the most interesting material on valuable observations. It is
impossible to even begin to approach presenting this material
in one article which, in accordance with its extent, could be
accommodated in this journal, and thus I have decided upon
the publication of a separate, larger work which will still be
published during the course of this winter by Carl Gerold’s
Sohn in Vienna and can still be found in the hands of the
farmers before the beginning of spring 1878.
I shall only remark here that at very few locations, the
1877 agronomic trials with the soybean were unsuccessful,
in part because of sowing that was too late, unfavorable
weather in the summer, early frosts in the ﬁrst half of
September, as a result of sowing that was too dense, and
because of being eaten by rabbits. More than 75% of the
cultivation experiments were completely successful, and I
will content myself here with the listing of a small number of
the most striking results.
In Therasburg in Lower Austria, the bailiff Mr. Kaudelka

harvested from 300 yellow soybeans 3.8 kilos of seeds and
11 kilos of leaves and stalks.
In Osterburg in Lower Austria, the tenant farmer Mr. E.
Rauch harvested from 200 yellow soybeans 3 kilos of seeds,
and from 200 brownish-red soybeans 5.4 kilos of seeds.
In Münchendorf in Lower Austria, the priest Mr. Richl
harvested from 100 yellow soybeans 2.38 kilos of seeds.
In Eibenschitz in Moravia [sic–Eibenschütz, today’s
Ivancice, Czech Republic], the director of the agricultural
school Mr. Brba harvested from 300 seeds of the yellow
variety 3.045 kilos of seeds.
In Kwassitz in Moravia [today’s Kvasice, Czech
Republic], Sir E. von Prostowetz harvested from 700 yellow
soybeans 6.75 kilos of seeds and 11.5 kilos of straw.
In Rabensburg in Moravia [today’s Rabensburg,
Austria], the stewardship of the Principality of Liechtenstein
(fürstl. Liechtenstein’sche Gutsverwaltung) harvested from
700 seeds no less than 41.6 kilos of seeds and 30 kilos of
chaff and straw.
Note 1. This is the earliest document seen (Aug. 2015)
concerning soybeans in connection with (but not yet in)
Liechtenstein.
In the Münchengrätz monastery in Bohemia [today’s
Mnichovo Hradiste, Czech Republic], the bailiff Mr. F.
Marousek harvested from 200 yellow soybeans 2.5 kilos of
seeds.
In Chrudim in Bohemia [in today’s Czech Republic], the
director of the agricultural school Mr. Eckert obtained from
200 seeds 1.75 kilos.
In Zubcza near Lemberg in Galicia (Zubcza bei Lemberg
in Galizien) [probably today’s Zubzha near Lviv, Ukraine],
the forest warden Mr. Braun harvested from 50 seeds of the
yellow variety 0.54 kilos and from 50 seeds of the brownishred variety 0.57 kilos of seeds.
In Luka czestie in Bukovina [sic–Lukaczestie, today’s
Lucaciul, Romania], the landowner Mr. K. Botkouski
received from 160 seeds of the yellow variety 1.36 kilos of
seeds.
Note 2. This is the earliest document seen (Sept. 2015)
concerning soybeans in Romania, or the cultivation of
soybeans in Romania. This document contains the earliest
date seen for soybeans in Romania, or the cultivation of
soybeans in Romania (1878). The source of these soybeans
was Friedrich Haberlandt at the Royal College of Agriculture
(Hochschule für Bodencultur) in Vienna, Austria.
In Ritzlhof in Upper Austria, the agricultural school,
with a planting of 100 seeds, received a seed harvest of 0.8
kilos.
In Salzburg, the Imperial-Royal Major von Kempf
harvested from 50 soybeans no less than 1.978 kilos.
In Planta near Meran in South Tyrol [also known as
Merano, in today’s Alto Adige, Italy], Captain Erttel obtained
from 100 seeds of the yellow variety 1.886 kilos of seeds,
from 100 seeds of the brownish-red variety 2.003 kilos of
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seeds, and from 100 seeds of the black-seeded variety 2.240
kilos of seeds.
In St. Michele in South Tyrol [sic–probably San Michele
all’Adige in Trentino, Italy, the site of the agricultural
institute founded in 1874, rather than St. Michael Eppan/
San Michele Appiano in today’s South Tyrol/Alto Adige,
Italy], the seed harvest which the director of the agricultural
educational institution, Dr. Mach, achieved from 252 plants
of the yellow and brownish-red varieties amounted to 3.9
kilos and from 504 plants of the black variety amounted to
6.7 kilos.
In St. Johann bei Bettau in Styria [today’s Starse,
Slovenia], Count Hans Haller harvested from 50 yellow and
50 brownish-red seeds no less than 2 kilos of seeds.
In Marburg in Styria [today’s Maribor, Slovenia],
the Fruitgrowing and Winegrowing School (Obst- und
Weinbauschule) harvested from 345 seeds of the yellow
variety 3.2 kilos, and from 100 seeds of the brownish-red
variety 1.26 kilos.
In Friesach in Carinthia, in spite of the fact that the
location lies at 2,012 feet (around 700 meters) above sea
level and the half-mature seeds were covered with snow,
the mayor Mr. Fiala received from 300 seeds of the yellow
soybean 1.75 kilos of seeds.
In Klagenfurt, Mr. C. Schütz, Secretary of the
Agricultural Society (Landwirthschaftsgesellschaft) achieved
from 20 soybeans 1.1 kilos of seeds.
In Capo d’Istria in Istria [sic–Capodistria, today’s Koper,
Slovenia], the middle school teacher Mr. Kristan harvested
from 100 seeds of the yellow variety 0.855 kilos, from 100
seeds of the brownish-red variety 2.00 kilos, and from 100
seeds of the black variety 3.21 kilos. On individual plants he
counted 200 to 300 pods with mature seeds and, on top of
that, 100 to 400 empty ones.
In Kubbia near Gorica [today’s Rubije, Slovenia], Baron
von. Bianchi harvested from 50 grams of seeds of the black
variety 7.9 kilos of seeds, and so on, and so on.
The trial results from Hungary are extraordinarily
favorable. I will cite just one example. Baron Eugen von
Nyári grew in his garden in the Neograd Comitat [a former
county now divided between modern-day Slovakia and
Hungary] on 16 square meters no less than 15 liters of seeds,
which per hectare would provide the fantastic yield of 94
hectoliters.
From Germany, too, the reports turn out to be favorable
beyond expectations. I wish to cite just one single example.
Mr. Dotzauer in Schlanz, in the governmental district of
Breslau [the modern-day Krzyzowice in the district of
Wroclaw, Poland], planted 4 soybeans that weighed 0.2
grams which he planted after May 20 and received 136, that
is to say one hundred thirty-six grams of beans, of which
2/3 were twice the size of the beans planted. That means
that assuming the beans of the same size as those beans that
were planted would have yielded from 4 beans planted 2,720

beans harvested!
Because it was impossible for me to directly thank
all of the gentlemen who made reports for their kind
sending, I do so in advance at this preferred place, and
since currently, because of the reference to soybeans,
requests are reaching me so frequently, I am at the same
time making known to broader circles that larger tests of
seeds of the aforementioned early varieties of soybeans may
probably be carried out by the Royal Hungarian Agricultural
Academy in Hungarian-Altenburg (Königliche Ungarische
Landwirthschaftliche Akademie in Ungarisch-Altenburg)
[today’s Mosonmagyaróvár, Hungary] and furthermore also
by the Seed Culture Station of Count H. Attems in St. Peter
near Graz.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Prof.
36. Thausing, Jul. 1878. Anbauversuch der Sojabohne am
“Francisco Josephinum” in Moedling 1877 [Agronomic
trial with the soybean at the “Francisco Josephinum” in
Moedling, 1877]. Oesterreichisches Landwirthschaftliches
Wochenblatt 4(8):76-77. Feb. 23. [Ger]
• Summary: The Francisco Josephinum is an agricultural
institute in Mödling, Lower Austria. The 200 yellow
soybeans that were sent to Prof. Thausing from Prof.
Haberlandt were divided among two parcels.
A. Some 140 seeds were planted on 22 May 1877 in a
parcel of the experimental ﬁeld, in rows about 50 cm apart;
the seeds were drilled 6 inches deep. The soil of this ﬁeld
is a lime-rich loam (containing 20.14% lime). The subsoil
is composed of dense, lime-free clay. The ﬁeld was sloping
slightly to the east; to the west it is protected by a ridge of
hills. In 1876 this parcel was not manured and was planted
to potatoes; the soybeans were fertilized with cow manure.
On June 4 all the plants had broken ground, on June 15
they were hoed (behackt), on July 2 soil was put on top
(behäufelt), and on July 12 again cleared of weeds. On July
22 the plants were in full bloom and on Sept. 6 the ﬁrst pods
were harvested.
B. At the Institute’s garden, in a ﬁeld that had been
formerly dedicated to growing vegetables, 60 soybean seeds
were planted (drilled) in a row. This garden soil is a rather
rich is humus and lime / calcium, but it is not as heavy as the
soil in the experiment ﬁeld. The soybeans were not directly
fertilized.
The seeds were planted on 22 May 1877, and on June
2 the plants had broken ground. On on June 15 and July 10
they were hoed; the plants were in bloom on July 2. From the
middle until the end of August they gradually ripened and
then were harvested.
In spite of having been watered often before germinating
and during the vegetative phase, the plants did not develop as
strongly as they did in the trial ﬁelds.
A table shows the shows the following weather
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conditions (according to reports from the local
meteorological station) for the last week in May, June,
July, and August, and the ﬁrst week in September: Three
temperatures in degree Celsius–Average maximum, average
minimum, and overall average–and precipitation (in mm).
July was by far the wettest and August was the warmest
month.
During germination, from May 22 through June 2 and
4 respectively, the average temperature was 15.6 and 15.11
degrees Celsius, and precipitation was 0.6 mm.
Observations concerning the plants: Medium-strong
plants at the time of ﬂowering were 30 cm tall, whereas
strong plants were 40 cm tall. The stems were strongly
branched and showed up to 20 secondary or lateral axes.
The foliage was unusually abundant. Stems and leaves, the
latter especially on the underside, were extremely hairy. The
blooming plants gave off a strong but pleasant aroma which,
from the freshly dried plants, was especially intense.
Measurements taken on one of the medium welldeveloped plants in full bloom (on July 22) showed: Stem
length 30 cm. Taproot length 29 cm. Fifty 3-inch leaves with
a surface area of about 2,475 square cm. The root system of
the soybean was very similar to that of the yellow lupin.
It is especially noteworthy that young soybeans are
able to tolerate very well the hot, dry weather of the month
of June, which clearly damages broad beans / horsebeans
(Pferdebohnen), peas, vetches (Wicken), chick-peas
(Kichererbsen), lupine, etc. During that period the soybeans
demonstrated a continually fresh, abundant appearance.
There is no doubt that precipitation during the ﬁrst half of
June would have favorably inﬂuenced the growth of the
height of the plants.
The soybean was not damaged at all by any of the
insects, which have caused signiﬁcant damage on these
experimental ﬁelds every year and especially on legumes this
year. Plant parasites were also not to be found on soybeans.
From the 200 seeds, a total of 1.3 liters weighing 1,065
gm was harvested. Without considering the fact that a new
system of measurements was used, the weight of 100 liters of
the soybeans planted here was 81.92 kg.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Prof., hoeh. landw. Lehranstalt,
Moedling, Lower Austria (Nieder-Oesterreich).
37. Boetticher, Emil. 1878. Culturversuch mit der Sojabohne
auf erzherzoglichen Domaine Seelowitz [Culture trials with
soybeans in the archducal domain of Seelowitz]. Wiener
Landwirthschaftliche Zeitung 28(14):162-63. April 6. [Ger]
• Summary: The author planted 100 gm of yellow-seeded
soybeans on April 7 and 9, 1877 in humus soil of medium
heaviness / richness (mittelschweren). Three beds were laid
out; the ﬁrst was 6, the second likewise 6, the third only 3
square meters in size.
On the 1st bed, the distance between rows was 32 cm,

and the distance between seeds in each row was 16 cm.
On the 2nd bed, the distance between rows was 32 cm,
and the distance between seeds in each row was 10 cm.
On the 3rd bed, the distance between rows was 24 cm,
and the distance between seeds in each row was 5 cm.
The germination period took place under unfavorable
conditions. Uninterrupted cold weather delayed the
development of the seeds, so that the sprouts appeared on
May 10-17. Through vermin, wireworms, and centipedes
were the sprouting seeds severely damaged; 30% of the
seeds initially planted were completely destroyed. Through
the devastating appearance of these pests the entire planting
was considered to be worthless.
After the warmth and its inﬂuence, the plants grew
rapidly and nicely upwards. Around July 2 they began to
bloom; blooming came to an end around Aug. 2. The average
length of the stems was 68 cm. The harvest followed on Sept.
20 and yielded as follows:
Bed no. 1, 3.75 kg of seed, 5 kg straw, equivalent per
hectare to 5,000 kg seed and 7692 kg straw.
Bed no. 2, 2.25 kg of seed, 5 kg straw, equivalent per
hectare to 3,400 kg seed and 6153 kg straw.
Bed no. 3, 1.5 kg of seed, 2 kg straw, equivalent per
hectare to 5,000 kg seed and 6666 kg straw.
The seed on the ﬁrst bed ripened the latest and
developed the most beautifully; there were 3-4 seeds per pod.
On the 3rd bed, the seeds remained small, surely because of
the thickness of the stand.
In the future on larger ﬁelds, I plan to use the spacings
between rows and seeds used on the ﬁrst bed. I plan to drill
the seeds. A wide distance between rows makes it easier for
large storms and heavy rains to knock down the plants and
inﬂict heavy damage.
The harvest of seeds, according to the measure of this
ﬁrst trial, is the main point; the value of the straw is very
small.
Note: According to the Columbia-Lippincott Gazetteer,
Seelowitz (formerly also spelled Selowitz) is the German
name for a town in Moravia [in the Czech Republic as of
Feb. 2005], currently known as Zidlochovice, and formerly
(1898) also spelled Zidlockowice. Located on the Svratka
River (spelled Zwittawa in 1880), about 11 miles south of
Brno, it has a population of about 2,500. In 1849 Moravia
(Czech = Morava, German = Mähren) became a separate
crownland of Austria, with its capital at Brno. In 1918 it
was organized as a province of Czechoslovakia. Address:
Distriktsverwalter in Schabschitz, Domaine Seelowitz.
38. Marouschek, F. 1878. Die rauhaarige Sojabohne (Soja
hispida) [The hirsute soybean (Soja hispida)]. Prager
Landwirthschaftliches Wochenblatt 9(17):181-82. April 27.
[Ger]
• Summary: (Original) We farmers are especially ﬂooded
these days, both verbally and in writing, with a host of claims
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about the most varied sort of innovations and varieties of
agricultural plants for cultivation, of which each is extolled
as the “absolute most perfect” or “absolutely most proﬁtable
and most worth growing” (the most beautiful woodcut
convinces us of that right away).
Seeds, tubers, and roots are then bought more often–a
few kilos at an expensive price–and then planted in joyous
hope. And wonder of wonders–they don’t come up! This
makes us cautious. We then receive the exaggerated praise
for the next novelties with reservation and with more apathy.
With regard to the value of the soybean (Sojabohne)
though, and its desirable introduction as a plant for
agricultural cultivation in Central Europe, numerous
economists and shrewd experts have already expressed
themselves. From many agronomic experiments, it may
be established that the northern boundary of the soybean’s
distribution ranges further than that of the corn plant.
The greatest contribution to the acclimatization of
this early-maturing soybean (Soja) in Austria-Hungary
is indisputably due to the researcher who is especially
tireless and of great merit in the area of plant cultivation,
Friedrich Haberlandt, Professor at Imperial-Royal College
of Agriculture in Vienna (k.k. Hochschule für Bodencultur in
Wien). In the spring of 1877, I received 200 seeds of yellowseed soybeans sent by this gentleman.
Since correct analyses are available about the high
nutritional value of the seeds and the straw and about the
excellent fodder value of the green plant, which ought
to allow this bean to take the top position among native
legumes, the purpose of these lines shall only be to report
about the agronomic trial carried out last year in Mnichovo
Hradistì (Kloster-Münchengrätz).
On May 8, I planted 200 seeds of the soybean over an
area of 13 square miles. The ﬁeld occupied a sufﬁciently
protected location without incline, and it consisted of alluvial
soil with a permeable gravelly subsoil. Its capillarity was an
advantage because of the proximity of a stream.
In 1876, the ﬁeld had been planted with sugar beets
[Rübe–generally called Zuckerrübe], and barn manure had
been used for their fertilizer. During the winter, molasses
residue was worked into the soil that was left in rough
furrows.
The seeds began to break ground on May 24 and
received their ﬁrst cultivation on June 5 and second
cultivation on July 16 without the soil being heaped up.
Their formation and that of the pods were astonishingly
large, the branching from the stalk was extremely abundant,
and the average plant height was 60 cm. The plant thickness
developed very densely and the planted area soon appeared
covered with the plants standing upright. New shoots, new
ﬂowers, and new pods were constantly being formed, the soil
was naturally completely shaded, and no weeds emerged. No
damage to the plants from insects was ever observed.
Unfortunately, the frost on September 19 of -2.5ºC

(-2ºR. = -2º Réaumur) caused considerable damage on many
still immature pods and substantially affected the abundance
of the leaves of the plants (which still had many delicate
leaves).
The Phaseolus beans located on the adjoining plot were,
however, more damaged by this frost and suffered far more
with precisely the same soil conditions.
The harvest took place on October 4. In spite of
signiﬁcant consumption by mice, I received 2.5 kg of beans
and 27 kg of straw. Losses as a result of the ripe beans
falling out of the pods did not take place, nor was a bursting /
shattering of the pods observed.
The straw, which was produced at a low level of quality
because of the frost and subsequent rainy weather and as
a result of the prolonged drying over a frame, was eaten
immediately by the livestock.
Since this experiment cannot be characterized as
completely successful–in part as a result of the somewhat
tardy planting and in part because of the calamities that
have already been mentioned–although the beans that were
produced possess their complete ability to germinate, I will
repeat the cultivation experiment this year with the quantity
that was gained (erfechsneten [sic] = erfechteten?) and will
then take the liberty of reporting about the result at that time.
For the time being, though, the following conclusions
may nevertheless be drawn from the experiment that was
carried out:
1. The yellow-seed early-ripening soybean (Soja)
reaches maturity with us under normal climactic conditions.
2. The soybean demonstrates a greater ability to resist
frost than the runner bean (Fisole). 3. The soybean far
surpasses other native legumes in the yield of both beans
and straw. 4. The soybean has a soil-improving effect
through fully shading the ﬁeld and keeping it free of weeds
(Reinhaultung). 5. The soybean requires a lower expenditure
in seeds and cultivation costs. Kloster, March 10, 1878,
Administrator Marouschek.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Kloster-Muenchengraetz,
Bohemia (Boehmen).
39. Gospodarski List (Farmer’s Newspaper, Zagreb,
Croatia). 1878. Socivica soja [Soy beans]. 26(9):65. May 1.
[Cro]
• Summary: “Having reported about soybeans twice already,
we had not known that a smart and diligent husbandman
had already conducted his own soybean experiments in
Croatia. Recently we received the following letter from Mr.
[Dragutin] Strazimir of Zelina:
“’The esteemed editors mentioned and recommended
in issue No. 8 of this newspaper the legume soybean, which
has been grown due to its high yields and advantages. I
conducted an experiment last year sowing this legume.
After reading in the agricultural journal from Vienna the
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recommendation for soybeans, I asked the secretary of
our agricultural society to provide me with some seeds for
the trial. After I had received 19 seeds of each of the three
varieties (yellow, brown, and black) I got the following
results, indicating the plant’s great productivity.
“’At the end of April I planted each variety separately in
three test plots in the garden, at a sufﬁcient distance from one
another. In 10-14 days all the seeds germinated, except for
one of the brown seeds and two of the black ones.
“’So ﬁnal emergence resulted in plants from 19 yellow,
18 brown, and 17 black seeds. During the season, due to
severe drought in two places, 2 yellow, 3 brown, and 3 black
plants failed to develop, so there remained 17 plants from
yellow soybeans, 15 from brown soybeans, and 14 from
black soybeans. After I noticed the impact of drought on
the development of the plants, I started irrigating up to the
end of August–but not every day. Some plants were very
vigorous and no pests were observed. On only one morning
did I notice some leaﬂets being damaged by a parasite, which
I could not ﬁnd. On about September 25, all the plants were
ripe and I got 2,527 healthy seeds weighing over 247 gm
(actually weighing 14.125 lots; 1 lot = 17.5 gm) from 17
plants from the yellow soybeans, 1107 seeds weighing 157.5
gm from the brown soybeans, and seeds weighing about
100 gm from the 14 black soybeans (I forgot to count these
seeds). The brown variety gave very large, healthy seeds, the
yellow variety gave seeds with a lower test weight and some
seeds were wrinkled, perhaps become some plants were
lodging, but in general the seeds were well developed. The
black variety gave oblong depressed seeds–I don’t like this
variety.
“’You can now calculate soybean yields on say a quarter
or half of a jutro [an old unit of area; 1 jutro = 5,755 square
meters]. This trial of mine indicates that the soybean has a
future in our country, so it could be sown here with great
success.* (Footnote: *”’I must mention that the plants in the
southern part of my garden did not develop as vigorously
due to drought and high temperatures. The 3 plants of each
variety grown in the northern shady part of the garden
yielded more than all the other plants in the southern part
of the garden. If all plants had developed like those in the
northern shady part of the garden, the yield might have
doubled.)
“’I hoed my plants three times and, as already
mentioned, I irrigated since the drought last year was too
severe. This spring, I plan to sow all three varieties again,
selecting the largest and healthiest seeds. After this ﬁrst trial,
I can recommend that everyone grow soybeans, especially
the yellow and brown varieties. It has been reported that
cattle like the soybean straw, but I did not manage to make a
trial. So much for my ﬁrst trial; maybe some will be able to
make use of this report.’”
“We thank Mr. Strazimir for this letter, which is really a
surprise, since it describes results which were not obtained in

other trials in Europe. Prof. Haberlandt collected a lot of data
about soybean trials and calculated that in Germany one seed
yielded a mean of 34 seeds, and in Hungary 73 seeds, yet we
may calculate that each of Mr. Strazimir’s seeds in Croatia
yielded over 140 seeds.
“In this way we are repeatedly pleased. Our society has
succeeded in obtaining from Mr. Auchman enough soybean
seeds, which will arrive in all society branch ofﬁces in at
least 8 days. We may point out to everybody intending to
grow soybeans that they should be planted as single seeds,
and whoever does not plant but sows them will have to thin
the plants after emergence and replant double plants, since
replanting could be successful. The soils should not be heavy
and cold, but they should be inclined toward the sun; in other
respects soybeans are not demanding.”
Translated by Dr. Joze Spanring of Ljubljana, Slovenia.
Note: This document contains the earliest date seen
for soybeans in Croatia, or the cultivation of soybeans in
Croatia (May 1878). The source of these soybeans was Prof.
Haberlandt in Vienna. Address: Zagreb (Zelina), Croatia.
40. Neue Illustrirte Zeitung (Vienna and Leipzig). 1878. Die
Soja-Bohne [The soybean]. 6(35):10. May 26. [Ger]
• Summary: During the past three years, at the urging of
Professor F. Haberlandt, who unfortunately died all too early,
agronomic trials were carried out, in part in the experimental
garden of the Vienna College of Agriculture (Wiener
Hochschule für Boden-Cultur) and in part in various areas
of the monarchy, with several varieties of the hairy soybean
(rauhaarige Soja-Bohne) (Soja hispida Mönch). These trials
yielded very favorable results and have shown that this
useful plant can ﬂourish well in warmer Central Europe and
is worthy of being cultivated at a greater scale.
All of our pulses–which, just as an aside, are almost
completely acclimatized strangers–distinguish themselves
through a high content of important nutrients which are
not even approximately reached by the seeds of the varies
species of grains. But the soybean has these substances in
an even signiﬁcantly higher degree than all of our pulses
that have thus far become naturalized; for example, the fat
content of soybeans (Soja) is nearly ten times as high as that
of our lentils or broad beans / fava beans (Pferdebohne).
Because of this especially high nutritional value, the
soybean has since long ago taken on a prominent position
among the crops of China, Japan, and a large part of Central
Asia, and it is prepared there in manifold ways, in part as a
dish by itself or as a side dish, and in part as an ingredient in
many dishes; and, in extract form, it is almost as commonly
used as a substitute for butter and has become indispensable
like, for instance, the potato in our kitchens.
“Sooju” or soy sauce (Sojasauce) has in fact also been
brought over to Europe and is used in the ﬁner kitchens
for the improvement of the sauce for roasts. Yet in spite of
scattered agronomic trials that were carried out in earlier

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 40
decades, and perhaps speciﬁcally because these trials were
so scattered, the plant itself never really became known here,
since for those ﬁrst trials, it was speciﬁcally seeds from latematuring soybean varieties from Japan and from Southern
China which had been used in an erroneous manner and
which of course were no longer able to achieve maturity of
the fruit here, as a result of which it appeared to have been
proven that this plant could not be acclimatized to Europe.
Meanwhile, in France, in the Departements of Arlège
and Haute-Garonne, a soybean variety that was brought there
from China by M. de Montigny has been cultivated there
with good success under the name oil pea (Oelerbse) (pois
olagineux), and Prof. Haberlandt furthermore showed that
what had already long been cultivated in South Tyrol and
known by the name “coffee bean” (Kaffee-Bohne) is nothing
other than a soybean.
“As a result of this, as well as through the results of
the many agronomic trials during the past three years, it
would now have been satisfactorily proven that at minimum
the early-maturing varieties of the soybean also ﬁnd very
favorable conditions for existence in Central Europe, and that
they can certainly still be cultivated with success everywhere
that early corn is still brought to maturity.
What it is that recommends the more extended
cultivation of this plant that is so valuable, including as
fodder for our livestock, is not just the high content of
protein and fat, which lend great nutritional value that
approaches meat to the foods that are prepared from soymeal
with a pleasant, piquant ﬂavor, but also the fact that the
cultivation of the soybean (Soja) is recommended because of
the rich yield in seeds and its remarkable resistance against
lasting drought. Because as a result of its curious tillering
(Bestockung), the plant can shade the ground well and can
sufﬁciently protect it against too much evaporation.
Within that context, the plant is outstanding as a result
of an excellent ability to adapt to the climatic and soil
conditions, and even a light, poor soil is sufﬁcient for it,
upon which the cereals already could no longer ﬂourish well.
The cultivation of the plant requires little effort or cost,
and the degeneration of the seeds is also not to be feared,
since the last cultivation trials have shown that the seeds that
have been harvested here are not only larger and heavier, but
have also become qualitatively better than the original seeds.
Finally, if the circumstance is taken into consideration
that the plant does not allow any weeds to develop and that
it has shown itself to be completely immune to attacks by
both fungi and insects, then it is easy to appreciate what great
importance this stranger may achieve among the European
crops. In what way the seeds can best be used will in fact
only be revealed once the cultivation at a large scale will
have made possible the further dissemination and use of soy
ﬂour / meal (Sojamehl).
However, after the few cooking and tasting trials that
have already been carried out thus far, it can be said that

the soybean will ﬁnd use not only as a sauce, mush (a la
polenta), puree, etc. but also, when mixed with potato ﬂour,
as an especially ﬂavorful and nutritious bread. And it can
also be said that the seeds will achieve great importance in
industry, such as for the production of chocolate and of a
coffee substitute.
Finally, the soybean will become of special importance
for those classes which are not allowed the regular
enjoyment of a meat diet for economic or other reasons,
since in the foods that are prepared from soymeal, they will
ﬁnd a fare that is not just cheap and ﬁlling for the stomach,
but a real, strengthening food that is nearly equivalent to
meat.
An illustration (line drawing) shows a soybean plant.
Note 1. This is the earliest German-language document
seen (Jan. 2019) that mentions the word Sojamehl (soybean
ﬂour / meal, made from whole soybeans), which might be
used for baking bread or pastries.
Note 2. This is the earliest German-language document
seen (Jan. 2019) that mentions the word Sojasauce (soy
sauce). This word appears in 22 different issues of these
newspapers from 1878 to 1935.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
41. Neuigkeits Welt-Blatt (Vienna). 1878. Geschicten aus
allen Laendern: Ein neues Nahrungsmittel [Stories from all
countries: A new food]. No. 155. July 9. p. 8, cols. 1-3. [Ger]
• Summary: For those classes of the population which
cannot allow themselves the regular enjoyment of a meat
diet, a new crop is recommended that does not simply
provide an extremely cheap food, but also one that is nearly
equal to meat and really fortifying. It is the so-called soybean
(Sojabohne), a pulse that for a long time now has already
played just as important of a role in China, Japan, and
Central Asia as the potato does with us, because of its high
nutritional value.
The attempt was in fact already made here and there
in earlier decades to cultivate the coarse-haired soybean in
Europe. Just because of the fact alone that it was speciﬁcally
seeds from late-maturing plants from Japan and China that
were used for this purpose which can no longer achieve
maturity in our climate, this plant was considered to not be
possible to acclimatize. Through Prof. Haberlandt, though,
agronomic trials were carried out with several early-maturing
varieties of the coarse-haired soybean (Soja hispida) during
the past three years, in part in the trial garden of the Vienna
College of Agriculture (Wiener Hochschule für Bodenkultur)
and in part in various regions of our monarchy. These yielded
very favorable results and showed that this crop can ﬂourish
well in warmer Central Europe and is worthy of being
cultivated at a greater scale at places where early corn is still
brought to maturity. Likewise in France, in many locations in
the Departements of Arlège and Haute-Garonne, a soybean
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variety (Sojavarietät [Sojavarietaet]) that was brought there
from China by M. de Montigny has been cultivated there
with good success for many years now under the name oil
pea (Oelerbse), and also in South Tyrol, the plant that has
long been known by the name “coffee bean” (Kaffeebohne)
and cultivated there is nothing other than a soybean.
The beneﬁts which an extensive cultivation of this plant
that is so valuable, including as fodder for our livestock,
would bring along with it are so great that they are worthy
of being made known in the broadest of circles. First of all,
the fat content of the soybean is ten times greater than that
of our lentil, and the protein content is a signiﬁcant one and
lends the foods that are prepared from soy meal (Sojamehl)
an extremely pleasant ﬂavor and a signiﬁcant nutritional
value. Furthermore, the cultivation of the soybean (Soja)
is also recommended because of the rich seed yield and
its superb capability for resistance against lasting drought,
since as a result of its peculiar tillering (Bestockung), the
plant can shade the soil and can adequately protect it against
evaporation that is too great.
Within that context, the plant thrives on the poorest
soil, it gives rise to less effort and cost, and a degeneration
of the seeds is also not to be feared, since the most recent
agronomic trials have shown that the seeds that we harvested
were not only larger and heavier than the original seeds, but
also got better in terms of their composition.
Finally, if the circumstance is also taken into
consideration that the plant does not allow any weeds
to come up and that it has shown itself to be completely
insensitive both with respect to fungi and to attacks by
insects, then it will be easily appreciated what a high
importance this stranger may achieve among European
crops. In what way the seeds may best be used will in fact
only be revealed once the cultivation at a large scale has
made a further dissemination and use of soy meal possible.
However, even now, after the few cooking and tasting
experiments that have been carried out thus far, it may
be said that the soybean will ﬁnd use not only as a sauce,
a porridge (à la polenta), a purée, etc., but also with the
mixing with potato ﬂour as an especially tasty and nutritious
bread, and additionally that the seeds will also attain a
high importance in industry, such as for the production of
chocolate and of a coffee substitute.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
42. Wiener Landwirthschaftliche Zeitung. 1878. Friedrich
Haberlandt. Geb. am 21 Februar 1826, Gest. am 1 May 1878
[Friedrich Haberlandt. Born on 21 February 1826. Died on 1
May 1878]. 28(44):501-502. Nov. 2. [Ger]
• Summary: A long obituary of Friedrich Haberlandt,
with a portrait illustration (etching) and his signature
below it. We have already translated one long obituary of
Prof. Friedrich Haberlandt which appeared in the Wiener

Landwirthschaftliche Zeitung on 4 May 1878 (pages 211-12).
A second and completely different obituary appeared in the
Wiener Landwirthschaftliche Zeitung as the headline article
on page 1 of edition no. 44 of November 2, 1878. Here is
what it had to say about his work with soybeans:
In addition to the general agricultural-botanical
experiments which he carried out in large numbers, soil
science was also enriched by physical studies on the
substrate in which plants root; great attention continued
to be devoted to fungi (Schmarotzerpilz) and insect pests;
no small number of questions on special plant cultivation
were also ﬁnally provided with their solutions, and through
the introduction of a new, promising crop, the soybean
(Sojabohne), an elevation of the state of public welfare
was intended and initiated. All of these greater and lesser
treatises appeared in part independently (Die Sojabohne...
[The Soybean etc.] by E. Gerold’s Sohn 1878) and in part
in various specialized journals and magazines, and ﬁnally
in the Wissenschaftlich-praktischen Untersuchungen auf
dem Gebiete des Pﬂanzenbaues [Scientiﬁc and Practical
Experiments in the Area of Plant Cultivation] which he
edited and which contained only works from the agricultural
laboratory of the College of Agriculture (Hochschule für
Bodencultur), of which thus far two volumes that are rich in
content have achieved publication (by E. Gerold’s Sohn in
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1875 and 1877).
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
43. Thuemen, Felix von. 1878. Eine neue Pilzkrankheit
einer neuen Culturpﬂanze [A new fungal disease of a new
cultivated plant]. Oesterreichisches Landwirthschaftliches
Wochenblatt 4(46):530-31. Nov. 16. [Ger]
• Summary: The new plant is the soybean (Soja-Bohne, Soja
hispida Moench). In late summer, the author received from
E. Mach, director of the School of Agriculture (LandesLehranstalt) at St. Michele on the Etsch [Adige] River
in Tirol [Austria], some soybean plants diseased with an
unusual fungus. The author describes the mold and gives it
the name Septoria sojina Thuem.
Note: This is the earliest document seen (Aug. 2001)
that mentions a soybean disease.
44. Gray, John Henry. 1878. China: History of the laws,
manners, and customs of the people. Edited by William Gow
Gregor. 2 vols. London: Macmillan and Co. See vol. II, p.
135-37. Illust. 22 cm.
• Summary: In Vol. II, chapter XXIII, titled “Agriculture–
Arable Farms” (p. 106+), begins with a brief history of
China agriculture and the cultivation of the major cereals. On
pages 135-37 is a discussion, with three large illustrations, of
[soya] beans cultivated in China, and their products–oil, bean
cakes, ﬂour, bean curds [tofu], salted and fermented bean
[fermented black soybeans], and [soy] sprouts. The author
is clearly describing soya beans yet he apparently does
not know their name, for he never uses the word “soya.”
“The [soya] bean farms in the northern provinces are very
extensive; and, as the soil as a rule is a rich strong loam, the
crops are very luxuriant The varieties of this plant which the
Chinese cultivate are the tick and horse beans; they prefer to
sow them in February and March.” He then describes how
the ﬁelds are plowed and the seeds are planted. The “[soya]
beans are drilled or set in rows, either by an instrument or
by hand, with spaces about two English feet apart. These
spaces are regularly hoed, and the weeds in the rows are
carefully removed by hand. Hoeing is so essential a part
of the cultivation of beans that the success of the crop
depends in a great measure upon the manner in which it is
performed.” The plants harvested with a sickle, then taken
to the homestead of each farmer and the beans threshed with
ﬂails. “These extensive crops of beans and peas are grown
for the sake of abundant supplies of oil. For this purpose
the beans are placed in a circular trough, and crushed by
a massive stone wheel drawn by oxen. The fragments are
placed in large presses until all the oil has been expressed
into vats. The bean cake from which the oil has been pressed
is given, in part, to cattle, and, in part, sent to Swatow,
Canton, and the ports of Formosa, where it is regarded as the
best possible manure for sugar-producing lands.

“In Kwang-tung there are also extensive bean and pea
farms. The crops, however, which are produced on these
farms are not crushed for oil, but used as food by the people.
When threshed, they are sold in large quantities, and bought
extensively by persons who gain a livelihood by selling bean
curds. For this preparation the beans are reduced to ﬂour
by the ordinary Eastern handmill. The ﬂour is then passed
ﬁrst through a strainer of coarse calico [cotton cloth], and
afterwards through one of a ﬁner quality. It is then boiled for
an hour over a slow ﬁre, till it attains the proper consistency,
and can be sold as food. The Cantonese are very fond of bean
curds, which are prepared during the night to be ready for the
morning meal. No sooner has the sun arisen than men may
be seen in almost every street of the large cities and towns
of Kwang-tung, selling the much relished preparation. It
resembles blanc mange [blancmange] so much that for many
months after my arrival at Canton, I quite thought that it was
something of that kind.”
Note 1. This is the earliest English-language document
seen (April. 2013) that uses the term “ bean curd” by itself
(with a space before the word “bean,” and where it is not
preceded by the words “soy,” “soya,” “soja,” etc.) to refer to
tofu. It is also the earliest document seen (Sept. 2014) that
compares tofu to blanc mange / blancmange.
Note 2. This is the earliest English-language document
seen (Oct. 2001) which gives a detailed description of how
ﬂour is made from [soya] beans in China.
The Chinese also salt beans. For this purpose they place
four catties of beans in a jar, together with one catty of salt,
a half catty of ginger, and a few taels of almonds and other
spices. The jar is then hermetically sealed, and placed in the
pantry. At the expiration of a month it is opened, and the
ingredients [fermented black soybeans] are always agreeable
to the Chinese palate. The most singular use, however, to
which beans are put is yet to be recorded. Great quantities of
them are purchased by a class called N’ga-Tsoi, who subject
them to the following treatment in the large establishments
in which they carry on their occupation. The beans are
deposited in coarse earthen-ware jars, which are ﬁlled with
very clear spring water. In a few hours the water is drawn
off by the removal of plugs; and this process is repeated six
times in the twenty-four hours. At the end of seven days the
beans are inspected, and each is found to have produced a
tender shoot. The beans with the shoots [bean sprouts] are
then sold in the vegetable markets as great delicacies. There
is an establishment of this kind at the gate of the old Sam-kai
Miu, a suburb in the western suburb of Canton. There are
two wells in this establishment, containing water which in
point of purity cannot be surpassed.”
The section on boats on the Canton river in China states
(p. 278): “; the Tow-Foo-Teng, or bean curd boats;...”
Note. This is the 2nd earliest English-language
document seen (April 2013) that uses the term “Tow-Foo”
(regardless of capitalization or hyphenation) to refer to
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Chinese-style tofu.
Full-page original illustrations (line drawings) show:
(1) “Crushing [soya] beans” (facing p. 135). An ox turning
a large horizontal millstone while a farmer, seated nearby,
holds a whipping stick. His home is in the background and
several containers and simple implements related to the oil
and cake are in the foreground.
Note 2. This is the earliest English-language document
seen (June 2001) that uses the word “crushing” (or any
cognate thereof) in connection with soybeans.
(2) “Crushing [soya] bean cakes” (facing p. 136). One
man uses a wooden mallet to pound wedges between bean
cakes in a hollow log to press out the oil. A second man to
the right drives an ox which is turning the top stone of a pair
of horizontal millstones. These millstones are different than
those shown in the ﬁrst illustration; their diameter is smaller
and the top stone has two holes in it–similar to the mill
traditionally used to make tofu.
(3) “[Soya] Bean cakes” (facing p. 137). A wealthy
merchant is standing by an attractive brick building. To the
right is a body of water. One man is stacking round bean
cakes (about 12 inches in diameter) to the right of the large
front door. A second man is carrying ten bean cakes using
a shoulder pole. A small boy and a dog are bringing up the
rear.
Both volumes contain 140 illustrations. Pea-nuts
are discussed on pages 137-38. Address: M.A., LL.D.,
Archdeacon of Hong Kong.
45. Haberlandt, Friedrich. 1878. Die Sojabohne: Ergebnisse
der Studien und Versuche ueber die Anbauwuerdigkeit dieser
neu einzufuehrenden Culturpﬂanze [The soybean: Results
of the studies and trials on the merits of cultivating this
newly introduced crop plant]. Vienna, Austria-Hungary: Carl
Gerold’s Sohn. ii + 119 p. 28 cm. [30 ref. Ger]
• Summary: This is the ﬁrst book about soybeans written in
the western world. An extremely important, classic work, it
discusses the introduction of soybeans to Europe, by many
cooperators.
Contents: Foreword. Part 1 (p. 1-15). Introduction:
The possibility of increasing the number of our cultivated
plants from the legume family. Prospects opened to us by the
cultivation of soybeans. Previous soybean agronomic trials
in Hohenheim, Bamberg (by Dr. A. Rauch using seeds from
Japan supplied by Siebold), Hainsberg-Deuben in Saxony
(Sachsen) (by Carl Berndt, a velvet manufacturer), and
Coswig bei Messen (in 1872) in Germany. Acclimatization
of the soybean in France. Sporadic, heretofore unnoticed
occurrences of soybeans in South Tirol (also spelled Tyrol),
Istria (or Istrian Peninsula; now in Slovenia), Dalmatia [now
mostly in Croatia; see Note below], and Italy. The collection
of soybeans, obtained at the Vienna World Exposition
(Wiener Weltausstellung) of 1873 from China, Japan,
Mongolia, Transcaucasia, and Tunis [North Africa], and their

use in wider agronomic trials. Enumeration of authors who
have cited (anführen) the soybean under different names and
planned for its dissemination. Characteristics of the soybean
plant. Description of the seeds and their anatomical structure.
Their high nutritional value in comparison with ordinary
legumes. Their use in Japan, according to Kaempfer.
Obtaining oil and cake (Oelkuchen) from the soybean.
Part 2. Agronomic trials in the years 1875 and 1876 (p.
16-35; see Document part for details). Source of the supply
of the various soybean varieties used in the original trials.
Trials at the Royal College of Agriculture (Hochschule für
Bodencultur) in Vienna in 1875. Results from 1876 from
Hungarian Altenburg and Gross-Becskerek in Hungary, in
St. Peter bei Graz in Steiermark [Styria], in Napagedl in
Mähren [Moravia; in the Czech Republic as of Jan. 1993],
in Sichrow, Swijan, Darenic, Tetschen-Liebwerd in Böhmen
[Bohemia], in Bukowina [Bukovina or Bucovina, a former
Austrian crownland, as of 1994 divided among the Ukraine
and Romania], in Proskau [now Proszkow in today’s
Poland] in Preussisch-Schlesien [Prussian Silesia], and in
the experimental garden at the Royal School of Agriculture.
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Comparison of the resulting seeds with the original seeds.
Chemical analysis of the seeds and straw. Evidence of
the “heat units” (Wärmesummen; “warm temperature
summation” or “warm sum,” similar to U.S. maturity groups)
which the soybean was able to use for their development in
Vienna, St. Peter, Tetschen-Liebwerd, and Proskau.
Part 3. Agronomic trials in the year 1877 (p. 36-86).
Results of the soybean agronomic trials in Austria-Hungary,
Germany, etc. in 1877. Extracts from 14 reports of various
trial locations in lower Austria, and 11 trial locations in
Mähren [Moravia]. Extracts from 19 reports from Bohemia,
10 from Austrian Silesia (Oesterr.-Schlesien), Galizien
[Galicia; a former Austrian crownland; after World War II
the western half was made part of Poland and the eastern half
was made part of the Ukranian S.S.R. in the Soviet Union],
Bukowina, and Russian-Poland, 6 reports from upper
Austria, Salzburg, and Tirol, 11 reports from Steiermark,
Krain [Carniola; now mostly in Slovenia], and Kärnthen
[Kaernten or Carinthia, an Austrian crownland; now a state
of southern Austria, bordering on Italy and Yugoslavia],
12 from Istria, Dalmatia, and the Grafschaft [county and
earldom] of Görz, 40 from Hungary and Croatia [formerly
part of Yugoslavia], 23 from Germany, 1 from Switzerland,
and 1 from Holland.
Part 4 (p. 87-113). Comparison of the value of the three
different colors of soybeans (yellow, reddish-brown, and
black) used in the trials. Time of planting. Ability of hydrated
seeds to withstand freezing. Width of planting. Condition and
care of the soil. Requirements for light and warmth. Need
for moisture. Time that the harvests took place and general
remarks on the weather in 1877. The quantity of planted
and harvested soybeans in 1877 and the yields. Animals
[incl. insects, especially the so-called Drahtwurm, the larva
of Agriotes segetis] and parasites that damage soybeans.
Chemical composition of the soybeans [by Dr. Mach and
asst. Portele in S. Michele {South Tirol}, and by Caplan in
Vienna]. Feeding trials with the straw and preparation of the
seeds as a food for humans. Retrospective and conclusion.
Note 1. Austria-Hungary is a former “dual monarchy”
in central Europe formed in 1867. It included what is
now Austria and Hungary, Bohemia, Moravia, Bukovina,
Transylvania [now in northwestern and central Romania],
Carniola, Kustenland, Dalmatia, Croatia, Fiume [later named
Rijeka in Croatia], and Galicia. After the treaty of Berlin in
1878, it administered the Turkish provinces of Bosnia and
Herzegovina, which it annexed in 1908. It was a member
of the triple alliance with Germany and Italy from 1882
to 1914. It collapsed as a result of defeat in World War I.
In 1918 it was divided into many independent republics,
including Austria, Hungary, and Czechoslovakia.
Note 2. Dalmatia, a former Austrian crownland, is
a region on the Adriatic Sea, largely in today’s Croatia.
It extends from Zadar on the north to near the border of
Montenegro, and contains a small southern portion of Bosnia

and Herzegovina (Jan. 1993). It is mountainous and contains
many island and good harbors.
Note 3. Carniola (German: Krain) is a region that lies in
today’s Slovenia. The chief town is Ljubljana. It is bounded
on the west by the Julian Alps and on the northwest by
east end of the Carnic Alps. It was a duchy of Austria until
1849, then an Austrian crownland from 1849 to 1918. It was
divided after World War I with 80% of the area going to
Yugoslavia and 20% going to Italy. A 1947 treaty placed it
entirely within Yugoslavia.
Note 4. This document contains the earliest date seen
for soybeans in Hungary, or the cultivation of soybeans in
Hungary (April 1876) (one of two documents). The source of
these soybeans was Prof. Friedrich Haberlandt in Vienna.
Note 5. Details on parts I and IV are given in separate
1878 “Document Part” records in this database.
Note 6. This is the earliest document seen that contains
the word Wärmesummen (“heat units”).
Note 7. This book, surprisingly and unfortunately,
contains no illustrations.
Note 8. A portrait of Dr. Haberlandt (oil painting) is
owned by the University of Mosomagyarovar in Hungary.
Soyfoods Center owns a black-and-white photo of the
painting.
Note 9. The Vienna World Exposition opened on 1
May 1873 and closed on 1 November 1873. So it lasted for
6 months. Address: Hochschule fuer Bodencultur [Royal
College of Agriculture], Vienna, Austria.
46. Haberlandt, Friedrich. 1878. Dritte Abtheilung.
Anbauversuche im Jahre 1877 [Part 3: Agronomic trials in
the year 1877. Part II (Document part)]. In: F. Haberlandt.
1878. Die Sojabohne [The Soybean]. Vienna: Carl Gerold’s
Sohn. ii + 119 p. See p. 60-86. [Ger]
• Summary: Continued (p. 60): Agronomic trials in Trieste,
Istria, Dalmatia, and the Grafschaft [county and earldom] of
Görz (Goerz) by: Mr. Josef Kristan at the Istrian Peninsula
(Capodistria) in Istria, Mr. J.C. Ritter v. Pittoni of k.k.
Truchsess in Görz, Baron von Bianchi of Rubbia in Görz,
Dr. Alb. Levi [Lewi] in Villanuova [Villanova] bei Gradisca
in Görz, Baron von Ritter Zahony’s estate (Zahony’sche
Gutsverwaltung) at Monastero in Görz, the seed schools
(Saatschulen) in Trieste, Görz, and Rodik, the Wine
Cultivation School at Parenzo in Istria, by members of the
agricultural societies (Comizio agrario) in Sign, Scardona,
Scolta, and Ragusa in Dalmatia (via the k.k. Statthalterei in
Zara).
Agronomic trials in Hungary and Croatia (p. 66-76) by:
Mr. von Deak, on the farm of J. von Deak, in N. Pann, Mr.
R. Skrkanek in Markusfalva (Zipser Comitat), Mr. Leop.
Langfelder in Dohnau, Prof. Deininger and master-gardener
W. Köhler (Koehler) in Hungarian Altenburg, Mr. C.
Tekusch, Mr. Alex Heuffel, and Mr. Sig. Szloboda on Baron
Sina’s estate in Szt. Miklos (3 locations incl. Sandorhaz), Mr.
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Heykal in Pápa (#93), Mr. Adalb v. Otocska in Kövesd (#94;
or Kövesdö, a small village presently named Kamenicná
{near Komárna}). Mr. von Czech in Szanto, Friedrich Karoly
in Kajar, Hofrichter [Estate judge] Sporschill in Korompa,
Mr. Joh. Handler in Urmeny [Uermeny], Mr. Jaroslaw
Fleischer in Csasztkocz (#99 Császtkócz is now Cásta, near
Bratislava), Mr. Hermann Schulz in Szucsany, Mr. Isidor
Trosztler in Szucsany (#100 and #101 Szucsany is now
Sucany, in Slovak transcription), Mr. Alois Baron (Freiherr)
von Baratta in Poltar (#102 Poltár is near Lucenec), F.
Gröber (Groeber) & Sons in Erlau, Mr. M. Pöschl (Poeschl)
in Balvanyos (#104. Bálványos is now Balvany, near
Levice), Mr. Josef Mosdosy in Kapolnas-Nyek (#105
Kápolnás-Nyék is now Kaplná, near Bratislava).
Note 1. Eight of the above trials (each followed by the
number preceding it in the book), were conducted in the
region that became Slovakia / the Slovak Republic after 1
Jan. 1993. Notice that the names of some villages have been
changed, as indicated after each number. This is the earliest
document seen (Sept. 2015) concerning soybeans in what is
today Slovakia (though it was not ofﬁcially created until 1
Jan. 1993), or the cultivation of soybeans in Slovakia. This
document contains the earliest date seen for soybeans in
Slovakia, or the cultivation of soybeans in Slovakia (18 April
1877, #100). The source of these soybeans was Friedrich
Haberlandt in Vienna.
Mr. Edmund Ammon in Sulz (Sooskut), Mr. Arthur Ade
in Sarbogard, Freiherr von Ambrozy in Tana, Mr. Victor
Ritter von Hebra in Szerdicza, Mr. Edw. Egan in Bernstein
bei Steinamanger, Freiherr v. Werlhof in Schachendorf,
Mr. Franz Marc (director of the Animal- and Plant
Acclimatization Union) in Budapest, C.G. Schulz in Fugyi
near Grosswardein, Mr. A. Stojics [Sztojics] in Grosswardein
[Gross-Becskerek], Mr. C. Pollak in Arad, Mr. Paul Rimler
in Bekes-Csaba, Mr. Brückl (Brueckl; Prince Thurn-Taxis’
Rentkammervorstand) at Banija in Croatia, Mr. A. Vichodil
of the agricultural society at Agram, Count von Alten
Hemmingen in Huszt (Marmaroser Comitat), Prof. Deininger
in Hungarian-Alterburg in various places (agricultural
teaching institute in Kaschau [the German name; called
Kosice in Czech and Kassa on Hungarian. Part of Slovakia in
1995], and Debreczin, Perberte Szt. Miklos, Lekehalma, Dr.
Farkas Mihaly, Karl Fazekas, agricultural teaching institute
in Keszthely; a table shows the results).
Agronomic trials in Germany (p. 76+) by: Mr. Wolfes
director of the test ﬁeld at the agricultural school in DargunMecklenburg, Prof. Dr. v. Liebenberg at the agricultural
university institute at Königsberg (Koenigsberg), Dr. Mirus
in Leisnig, Prof. Dr. Lehmann (Director of the Central
Agricultural Research Station for Bavaria) in Munich, Mr.
Schuster at the Agricultural Academy in Weihenstephan
[near Munich], Prof. Dr. Rees at the University in Erlangen,
Mr. H. Hirschberg in Sondershausen, Prof. Dr. Hellriegel
in Bernburg (He planted 105 soybean seeds, which began

to emerge on May 28. The growth was rather rank (die
Pﬂanzen rankten ziemlich stark). They began to bloom at the
beginning of August. He harvested 2,600 ripe or nearly ripe
seeds weighing 285.5 gm. He submitted an in-depth report).
Note 2. This is the earliest document seen (May 2015)
that mentions Dr. Hellriegel in connection with soybeans.
Mr. J. Butterbrodt [Butterbrod] in Hindesheim, Mr.
Burkhardt in Duesseldorf, Mr. von Cordes (Rittmeister) in
Ehrenberg bei Leipzig, Dr. Hugo Tobisch director of the
agricultural school in Friedberg (Oberhessen), Dr. Stutzer,
director of the agricultural research station in Bonn, Mr.
Carl Berndt, Sr., a velvet manufacturer (Sammtfabrikant)
at Deuben in Saxony (Sachsen), Mr. Schnorrenpfeil
administrator of lands at the imperial Academy in Proskau,
Mr. E. Kühne (Kuehne) at the Kleutsch manor in PrussianSilesia (Preuss.-Schlesien), Mr. D. Wildt–director of the
agricultural-chemical research station in Posen [Poznan, in
Poland since 1918], Mr. Meyer–director of the agricultural
school at Nieder-Briesnitz in Prussian Silesia, Mr. C. Vogt–
meteorological observer at Claussen bei Arys in East Prussia,
Th. Scholz in Klein-Tinz bei Domslau im Kreise Breslau
[Wroclaw, Poland], Mr. Boer (Inspector) in Plaschwitz,
Mr. Dotzauer in Schlanz (Administrative district of Breslau
[Wroclaw, Poland]), Prof. Anderegg at Chur [or Thur; Italian:
Coira; French: Coire] in central eastern Switzerland, and
Prof. Dr. Adolf Mayer, Director of the Agricultural Academy
at Wageningen in Holland (p. 82).
In Switzerland (p. 82) Prof. Anderegg received 50
yellow and 50 brownish-red seeds. They were planted late,
on May 20. By June 5-10 all had germinated (hatten alle
gekeimt). Some plants reached a height of 95 cm, others
only 47 to 73 cm. The ﬁrst blossoms appeared on July 20. A
frost on Sept. 27, which destroyed the leaves of all the grape
vines, corn (Mais), common beans, pumpkins, gourds etc.,
did little damage to the soybeans. The harvest on Oct. 16 was
successful. For each seed planted, 91.5 seeds were harvested.
Some plants bore 90-132 pods.
Note 3. This is the 2nd earliest document seen (June
2014) concerning soybeans in Switzerland, or the cultivation
of soybeans in Switzerland. This document contains the
2nd earliest date seen for soybeans in Switzerland, or the
cultivation of soybeans in Switzerland (20 May 1877). The
source of these soybeans was Prof. F. Haberlandt in Vienna.
Dr. Adolf Mayer wrote from Holland that during the
unfavorable summer, the plants that were tested did not
ripen, so he will repeat the trial (p. 82).
Agronomic trials in the garden of the Imperial-Royal
College of Agriculture (k.k. = kaiserlich-königliche
Hochschule für Bodencultur) in Vienna in the year 1877 (p.
83+; 4-page summary with a table). This very interesting
table (p. 84, reproduced in part in Piper & Morse. 1923. The
Soybean. p. 156) shows that Haberlandt planted 20 seeds of
one variety at Vienna at intervals of one week for 11 even
weeks throughout the season (from March 31 to June 9) and
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attempted to correlate the number of days to maturity (life
periods) with several variables shown below. Relatively few
seeds sprouted and emerged. The seeds planted ﬁrst emerged
ﬁrst (May 7) and those planted last emerged last (June 15).
The ﬁrst batch began to bloom on June 23, and the last batch
on July 18. The ﬁrst batch was harvested on Sept. 29 and the
last batch on Oct. 26. The table shows the number of plants
that survived, the number of full and empty pods, the weight
(in grams) of the seeds, pods, and stems and leaves, and
the number of pods (maximum and minimum). The largest
yield of seeds came from the plants sown from April 14 to
May 5. The weather was unfavorable and one type of pest
(Webermilbe; Tetranychus telarius–probably the spider mite,
now called Spinnemilbe) was a big problem. (Continued).
Address: Hochschule fuer Bodencultur, Vienna, Austria.
47. Haberlandt, Friedrich. 1878. Zweite Abtheilung.
Anbauversuche im Jahre 1875 und 1876 [Part 2: Agronomic
trials in the years 1875 and 1876 (Document part)]. In: F.
Haberlandt. 1878. Die Sojabohne [The Soybean]. Vienna:
Carl Gerold’s Sohn. ii + 119 p. See p. 16-35. [30 ref. Ger]
• Summary: Contents of Part II: Source of the supply of
the various soybean varieties used in the original trials.
Trials at the Royal College of Agriculture (Hochschule für
Bodencultur) in Vienna in 1875. Results from 1876 from
Hungarian Altenburg and Gross-Becskerek in Hungary, in
St. Peter bei Graz in Steiermark [Styria], in Napagedl in
Mähren [Moravia; in the Czech Republic as of Jan. 1993], in
Sichrow, Swijan, and Darenic [Czechoslovakia], TetschenLiebwerd in Böhmen [Bohemia; in the Czech Republic as of
Jan. 1993], in Bukovina [Bukowina or Bucovina, a former
Austrian crownland, as of 2005 divided among the Ukraine
and Romania; by Dr. Nik. Dimittrievicz], in Proskau [now
Proszkow, in southwest Poland] in Preussisch-Schlesien
[Prussian Silesia], and in the experimental garden at the
Royal School of Agriculture. Comparison of the resulting
seeds with the original seeds. Chemical analysis of the seeds
and straw. Evidence of the “degree days” or “heat units”
(Wärmesummen; “warm temperature summation” or “warm
sum,” similar to U.S. maturity groups) which the soybeans
needed for their development in Vienna, St. Peter, TetschenLiebwerd, and Proskau.
In 1875 Prof. Haberlandt conducted the ﬁrst agronomic
trials with the 19 soybeans he obtained at the Vienna World
Exposition (Wiener Weltausstellung) of 1873. On 2 May
1875 he planted three varieties of seeds at the Royal School
of Agriculture in Vienna. The brownish-red variety (plot
#1) from China blossomed on June 28, the light-yellow
variety (plot #2) from China blossomed on July 1, and the
light-yellow variety (plot #3) from Mongolia blossomed on
June 29. The seeds of all three varieties ripened on Sept. 11.
On plot #1 grew 27 plants, that yielded 249.2 gm of seeds
(equivalent to 2,769 kg/hectare). On plot #2 grew 25 plants,
that yielded 336.5 gm of seeds (equivalent to 3,739 kg/

hectare). On plot #3 grew 15 plants, that yielded 196.9 gm of
seeds (equivalent to 2,177 kg/hectare).
Prof. Haberlandt then sent samples of seeds to seven
cooperators in central Europe, who planted and tested
the seeds in the spring of 1876, with good or fairly good
results in each case. These men reported the details of their
agronomic trials to Haberlandt, who quoted from their
reports. For details see: F. Haberlandt. 1877. “Der Anbau der
rauhhaarigen Sojabohne.” Landwirthschaftlichen VersuchsStationen 20:247-72.
In addition, on April 25 and May 5 Prof. Haberlandt
planted 7 varieties (some original seeds, some reproductions;
4 black, 2 yellow, and 1 brownish-red [braunrothe]) in the
experimental garden at the Royal School of Agriculture.
A table (p. 26) gives his detailed results. Comparison
of the resulting seeds with the original seeds showed that
individual seeds in each new generation generally weighed
more than those in the previous generation.
Page 29 shows a chemical analysis of the seeds and
straw. Haberlandt then calculated (p. 33) the “degree
days” or “heat units” (Wärmesummen; “warm temperature
summation” or “warm sum,” similar to U.S. maturity groups)
which his different soybean varieties needed for their
development. For the seeds to begin to ripen they seem to
need a total of 1824 to 5924 heat units (ºC), and to be ready
for harvest 2230 to 3174 heat units. The minimum need at
Proskau was 2246.9. The soybean can be grown as a green
fodder plant at locations with less heat units. A table on p.
34 shows the mean temperature for each month, the northern
latitude, and the elevation (meters above sea level) at Vienna,
Graz, Tetschen-Liebwerd, and Proskau. Graz had the lowest
latitude (47º4’) and Tetschen-Liebwerd the highest (50º44’).
Vienna and Graz had the warmest temperatures in May, June,
and July. Address: Hochschule fuer Bodencultur, Vienna,
Austria.
48. Podoba, Ivan Grigor’evich. 1879. Iz zametok po
opytam kul’tury novovvodimykh v Novorossiiskom krae
rastenii [Notes on experiments of newly cultivated plants
in the Novorossiiskya region of southern Russia. III].
Zemledel’cheskaya Gazeta. No. 6. p. 82-85. Feb. 10. [Rus]
• Summary: The section on leguminous plants (Bobovyya
rasteniya) (p. 83-85) begins with a long table which shows
the following for 22 plants that Podoba tested: Collection
No., Name of plant, weight planted, weight harvested, net
weight, important notes. The plants included two lentils,
two ﬂax varieties, two horse beans (Pferde-Bohne, Vicia
Faba, one each from Scotland and Algeria), various lupins
and Lathyrus species, and Japanese peas (Japanische Erbse
[possibly soybeans]).
At the end of this table is a section titled Soja hispida
(soya; the soybean) which states: “From the family
Papilionaceae, with little ﬂowers. In the spring of 1877,
along with 25 seeds of Lallemantia Iberica, I received
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50 seeds of Soja from Professor Haberlandt of Vienna.
Concerning the productivity of this plant, it is possible to
draw the clear conclusion that 45 seeds yielded 20 ounces
(40 lot; 1 lot = ½ ounce). The second year’s harvest was
also wonderful, however due to rabbits, which ravaged the
planted area, I was able to obtain only two pounds of seeds.
The yield of pods per plant stalk (up to 2 feet in height)
of this Chinese plant surpasses the yield of all our other
leguminous plants. The seeds [of soya] resemble those
of small haricot beans and according to foreign chemical
analyses, soybean seeds contain 34-35% crude protein
(peas have 23%) and 18.2 to 18.4% fat (peas have 1.8%).
Thus, according to the composition data, soya is a more
nutritious [and better for feeding] than peas (see No. 6 of
Zemledel’cheskaya Gazeta, 1877).
“I am cultivating two varieties of soybeans: No. 151.
With yellow seeds–more productive and ripens at the end
of July. 152. With dark-red seeds–ripens later and not as
fruitful.”
In the previous section B, titled “Oil-bearing and other
industrial plants,” is a numbered list of seeds, which the
author received from various places. The scientiﬁc name (in
Roman letters), source, and (usually) a description of the
cultivation and harvest is given. The plants include: 121.
Linseed. 122. Lallemantia Iberica. “In the spring of 1877,
at my request, Prof. Haberlandt sent me 25 seeds, of which
I planted 22.” 123. Sesame (Sesam orientalis), sent by a
Russian consulate in Persia. 124. Madia sativa. 126. Opium
poppy (Papaver somniferum).
Under 122. Lallemantia Iberica the author notes: Due to
the absence of this plant from both commercial seed catalogs
and reports of cultural trials, it is assumed that it was ﬁrst
cultivated in Europe. In 1873, Haberlandt introduced several
varieties of seeds from Persia to the Vienna World Exposition
for acclimatization. In the spring of 1877, at my request,
Haberlandt sent me 25 seeds, of which I planted 22. After
two harvests, I have 22 pounds of the plant–not including the
amount I gave away.
Note 1. This is a continuation of an article in issues No.
2 and No. 4 (p. 57) of this periodical.
Note 2. This is the 2nd earliest Russian-language
document seen (March 2003) concerning the soybean, and
the earliest document seen (March 2003) concerning the
soybean by I.G. Podoba.
Note 3. Novorossiisk / Novorossiysk is a seaport city in
western Krasnodar Kray, in southern Russia in Europe, on
the northeast shore of the Black Sea, about 65 miles westsouthwest of the city of Krasnodar. Address: Tavricheskaia
[Ukraine as of 2002].
49. Strazimir, Dragutin. 1879. Mnienje o vriednosti soje za
nasu domovinu [A view of the value of soybeans for our
country]. Gospodarski List (Farmer’s Newspaper, Zagreb,
Croatia) 27(4):27-28. Feb. 20. [Cro]

• Summary: “1. Report of the sub-branch of the CroatianSlavonic Agricultural Society in Karlovac. All present
agreed unanimously that the harvest [of 1878] was partly
good, partly fairly good, but troubled by weather extremes,
expensive labor, and operations that had to be repeated.
So the products cost more than could be remunerated from
their sale. Separate sub-reports will be submitted by board
members as soon as possible.
“Those who agree that the soybean legume failed and do
not favor it reported: (a) Soybeans may be damaged by frost.
In 1878 seed samples came too late, so they were planted too
late. Fortunately early frosts in September were absent, so
most varieties matured before the ﬁrst frosts. Soybean could
not be sown before corn, as has been reported. It cannot be
sown like beans before April 24th to avoid late spring frosts.
Beans are ripening early enough to avoid early frosts in
September, which have been frequent in many places in our
country over many years in the second half of September–
when most soybean varieties are not yet mature. So soybeans
are endangered the spring, and late varieties in the fall,
except in some gardens. (b) Yields from single soybean
plants are high, but due to low plant density, the yields per
unit area are relatively low. If ¼ bushel of soybean seeds are
needed to sow one jutro [an old unit of area = 5,755 square
meters], and if an average seed yielded 120 seeds, then 30
bushels could be harvested per jutro. Such a yield is common
also from beans in pure stands. In combination with corn
and pumpkins, the total yield is even higher. Besides, there
is a stable market for beans and corn, but the market for
soybeans is unknown. Also, corn is less risky and weatherdependent than soybeans. (c) The soybean (Soja) required
two hoeings to compete with weeds, and even a second
cultivation combined with some hilling to avoid lodging. So
the cultivation costs more.
“Despite these comments, the assembly agreed to the
following recommendation: ‘The soybean is still not at home
in our country. First we have to ﬁnd varieties best adapted to
our environment, with stable yields similar to beans. Yet the
soybean requires far fewer seeds for sowing than beans (only
1/5 of the harvest), which is very important when a small
quantity of seed is available. We should not stop our trials
now. Only the future will tell us whether the soybean is of
any value for our country or not.’
“2. Report of the sub-branch of the Croatian-Slavonic
Agricultural Society in Velika Gorica (from B.) Scientiﬁc
research on the soybean has proven its unique value, and in
regard to total digestible nutrients it is superior to all other
legumes known so far. But regardless of the unpredictable
contributions of science, especially chemistry, that made it
possible for agriculture to reach today’s level, everybody
dealing with husbandry will also agree how dangerous it
could be to follow theory without practical experience. If
theory and practice meet, useful results are expected; if not,
as a rule, husbandry must pay as the loser.
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“The soybean, from a theoretical point of view, is a
very valuable crop. But from a practical point of view, it
should be admitted, pens and beans give a signiﬁcantly
better return, so I support the statement that the soybeans
will never replace these two legumes, considering all the
pros and cons. Besides, soybeans which yield well are too
late for immediate use in home economics. Because of the
strange taste and long cooking time, it will not replace home
legumes. Even strong vegetarians will hesitate to accept it as
soon as they get acquainted with its taste. My opinion is that
even if soybeans expand to a larger area in our country, they
will not be accepted as unprocessed food for humans. If the
yield is good enough, they could be feed additives for our
animals.”
In short, the society should put its efforts into promoting
and propagating green peas, which have much more promise
for human food than soybeans. Translated by Dr. Joze
Spanring of Ljubljana, Slovenia. Address: Zagreb (Karlovac,
Velika Gorica).
50. Hecke, W. 1879. Die Sojabohne im Jahre 1878. II. [The
soybean in the year 1878. II.]. Wiener Landwirthschaftliche
Zeitung 29(10):97-98. March 8. [Ger]
• Summary: Discusses the results of soybean trials in:
Küstenland (Capodistria, Görz, Rubbia bei Görtz). Krain
(Gradatz in Unterkrain). Steiermark (Marburg [Maribor],
Thurnisch, Friedau {an der Drau [Drava]}, Ober Andritz {bei
Graz}), Kärnten, Ungarn [Hungary] (Sandhoraz, Hungarian
Altenburg, Pressburg, Poltar). Siebenbürgen [German for
Transylvania, as of 2005 in Romania] (Kolozs-Monostor
{bei Klausenburg}). Niederösterreich [Lower Austria]
(Rabensburg, Aichhof {bei Altengbach}). Oberösterreich
[Upper Austria] (Ritzlhof). Mähren (Dürnholz {bei
Niklosburg}, Strassnitz, Napagedl, Kwassitz, Meedl,
Mährich-Trübauer). Schlesien (Silesia; Troppau), Böhmen
(Zborow bei Forbes), Bavaria (Baiern), Elsass-Lothringen,
the Prussian province of Schlesien (Silesia; Klein-Tinz bei
Domslau, Proskau).
Note 1. Troppau (the German name), the capital of
Austrian Silesia, was renamed Opava and became part
of Czechoslovakia. As of 2015 it is in the eastern Czech
Republic, on a tributary of the Oder River on the Polish
border.
Note 2. Under Proskau is a long description of die
Sojapﬂanzen [the soybean plants]; they remained green and
continued to grow, later tolerated intense dryness on that
low ground. Rabbits and mice love the plant, even the sheep
crowded in to nibble on the green leaves. On the 14th of
September the harvest began with the sickle, on the 25th it
was ﬁnished; until the 1st of October the S. was in Puppen,
on which day it was harvested. Proskau delivered 72.5
kilograms of seeds, i.e. per hectare 20.53 Mctr. [1 Mctr. =
100 kg], Schimnitz 50 kilograms, i.e. per hectare 22.02 Mctr.
The hectoliter weight rose against the seeds obtained from

Vienna, for it was 76 kilograms, as was the weight of the
individual seeds, which averaged 238 milligrams, weighed
(against the Chinese original seeds 2.5-, against Vienna seed
1.6-times more). The protein and fat content also increased
in 1878, because Weiske found, however, at lower water
content than in the already mentioned analyses.
A table shows the protein, fat and water content of
4 soybean varieties: (1) Brown from Proskau. (2) Brown
from Schimnitz (3) Yellow from Proskau. (4) Yellow
from Schimnitz. The protein content ranged from 35.44 to
41.44%, the fat content from 18.62 to 20.16%, and the water
/ moisture content from 2.29 to 3.84% (very low). Address:
Prof. [Vienna].
51. Hecke, W. 1879. Preussische Provinz Schlesien:
Proskau [Prussian Province of Silesia: Proskau]. Wiener
Landwirthschaftliche Zeitung 29(10):98. March 8. [Ger]
• Summary: Klein-Tinz bei Domslau (Breslau District)
(today’s Tyniec Maly near Domaslaw, county of Wroclaw,
Poland). Agricultural Inspector (Oekonomieinspector)
Th. Scholtz reports in Landwirth, 1879, no. 3 that the s.
[soybean?] has proven itself to be thoroughly well suited to
the climatic conditions there. Sown at different times from
April 20 to May 20, the ﬁrst sowings did not perceivably
suffer from frost that occurred, while in comparison, beans
that had been planted froze.
Proskau (today’s Prószków, Poland). The agricultural
councilor [Oekonomierath] Mr. F. Schnorrenpfeil,
administrator of the imperial Domaine Proskau, reports
(Der Landwirth, 1879, no. 16) that with seeds of yellow
and brown S. [Soybeans?] which were obtained from
Prof. Haberlandt in 1876 and since that time have been
reproduced, a trial was already set up there in the open
ﬁeld, and in Proskau, 3.53 ares with a dry, low in humus,
coarse-grained gravel soil and in Schimnitz (today’s Zimnice
Wielkie or Zimnice Male, Poland), 2.27 ares on Oder alluvial
soil with soil of the best kind, one seed was sown with a seed
drill at each planting site at both locations at 47 centimeters
and 15 centimeters, which for Proskau was at best a proper
growing space but for Schimnitz was a growing space that
was around half too small. The sowing in Proskau was on
April 15 and in Schimnitz on April 28. During the night of
May 9 to 10, it got down to -2.5º C. Potatoes in Proskau
froze all the way to the ground. But the soybean plants
(Sojapﬂanzen) stayed green and continued to grow. Later on,
they also withstood intense drought on that small amount of
land. Rabbits and mice loved the plant, and the sheep also
insisted upon nibbling on the green leaves. Cutting with a
sickle began around September 14 and was ended on the
25th. The S. [soybeans?] stood in sheaves (Puppen) until
October 1, on which day they were reaped. Proskau delivered
72.5 kilograms of seeds, and therefore 20.53 Meterzentner
[2,053 kg] per hectare, and Schimnitz 50 kilograms, and
therefore 22.02 Meterzentner [2,202 kg] per hectare. The
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weight per hectoliter rose with respect to the seeds that had
been obtained from Vienna, as it amounted to 76 kg, as
did the weight of the individual seed, which weighed 238
milligrams on average (2.5 times more than the original
Chinese seeds and 1.6 times more than the seeds from
Vienna). The protein content and fat content also increased in
1878, since Dr. Weiske found, admittedly with a lower water
content than with the aforementioned analyses:
A table follows with the three columns: protein, fat
(including an entry “Not yet determined”) and water. The
four rows are: Brown in Proskau, Brown in Schimnitz,
Yellow in Proskau, and Yellow in Schimnitz.
The brown soybeans in Proskau contained 35.44%
protein, 20.16% fat and 3.81% water.
The yellow soybeans in Proskau contained 41.44%
protein, 18.84% fat and 4.54% water.
The straw and the pods were fed to the sheep and
everything was gladly consumed with the exception of the
strongest parts of the stalks. In 1879, 6 hectares are to be
planted with the S. [soybean?], with 1 seed every 0.1 square
meter, and thus 20 to 24 kilos per hectare.
Prof. W. Hecke
Note 1. Proskau is German for Proszkow, a town in
Opole County in southwestern Poland. The town is located
in the historic Upper Silesia region, about 10 km (6.2 mi)
south of Opole. Schlesien is German for Silesia. From 1742
to 1945 it was in the eastern part of Germany and was a
Prussian province. Today its capital is Warsaw (Wroclaw).
Note 2. This is the earliest article seen (Jan. 2019) in the
Austrian Newspapers Online (ANNO) database that contains
the German word Sojapﬂanzen (Soybean plants). This word
appears in 8 issues of these newspapers from 1879 to 1946.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Prof. [Vienna].
52. Hecke, W. 1879. Die Sojabohne im Jahre 1878. III. [The
soybean in the year 1878. III.]. Wiener Landwirthschaftliche
Zeitung 29(11):109. March 15. [Ger]
• Summary: The individual reports that were published in
the previous edition have led the gentle reader gradually
from the coasts of the Adriatic through the various parts of
the Austro-Hungarian monarchy to Germany and over the
Rhine and to the area situated the furthest north of the Oder,
for the latter of which in fact one of the most interesting
experiments was mentioned. The cultivation of the new
plant was granted great attention everywhere, and at several
hundred locations for which reports are not available, the
same thing certainly occurred. The reports make the point
that in all of the warmer areas, maturity occurred without
difﬁculty and that the view was conﬁrmed which in this case
was placed at the peak of this report. As in earlier years,
the soybean plant (Sojapﬂanze) has proven that it can bear
frosts. Rabbits and mice go after it in a lively fashion. Insects
and fungi damage it here and there, although not to a great

degree. With the exception of the experiments in the coastal
provinces and those in the Prussian province of Silesia, the
experiments in 1878 had to deal with unfavorable weather
almost without exception. This circumstance for the soybean
plant that loves heat has to be studied in somewhat greater
detail.
Note 1. After the 1945 Potsdam Agreement, most of the
Prussian Silesia Province became part of Poland. A smaller
western part of the former Silesia Province lies within
modern German states of Saxony and Brandenburg.
The reports that were used did in fact make repeated
statements about the weather conditions of 1878 but only
in the rarest of cases did they provide numerical data. In
general, though, what emerges from the reports that were
received is that the year was cooler and that towards the
autumn, stronger precipitation started, conditions which in
fact could not be accepted in both directions by the soybean
plant. It certainly would have been very desirable to know
precisely the character of the year 1878 with respect to the
average weather conditions for the individual locations of
the experiments. But since the heat conditions were noted
down at the fewest of locations, and since, however, the
investigation and use of the notes of neighboring stations
would have been too laborious for this present work, it will
be necessary to do without any comparison with regard to the
individual cultivation locations.
A certain indication on the characterization of the year
1878, namely with regard to the heat which matters so much
to the soybean (Sojabohne), may however in fact be provided
by the records from Vienna. For the plains areas that are
located to the east in which the most deﬁnitive agronomic
trials were speciﬁcally carried out, the Viennese temperatures
will not only even be rather precisely parallel, but at times
will not deviate by much at all. Since in the city of Vienna,
the heat is always found to be too high in comparison to
observations out in the open (the winter is warmer by 0.3§,
the spring and autumn by 0.5§, and the summer by 0.9§
than the high observation point), then for this consideration
the following observations of the Imperial-Royal Central
Institute for Meteorology and Terrestrial Magnetism (K.K.
Centralanstalt für Meteorology und Erdmagnetismus) may
be used, for which I would like to thank the director of this
institute, Prof. Hann.
A table follows for the months of May through
September 1878 indicating average temperatures and rainfall
for each of those months of the year, the normal averages,
and the deviations from normal.
The total heat units (Waermesumme) for the months of
May through September, which are primarily the vegetation
period for the soybean plant (Sojapﬂanze), was therefore
lower in 1878 than corresponds to normal, and speciﬁcally
by 2,700–2,635 = 65º. And with the exception of September,
the heat in all of the other months was lower than average,
but especially in the months of June and August that are so
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important for the development of the soybean plant. At the
same time, those two months were characterized by the fact
that the amount of rain signiﬁcantly exceeded the average:
the amount of rain from May to September amounted to a
total of 367 millimeters compared to the normal of 308. This
combination, less heat with more rain, consequently had to
necessarily delay the maturation of the soybean plants in
1878, and in any year with average conditions or with more
than average heat, an earlier maturation has to occur.
For Klagenfurt, the secretary Mr. C. Schütz reports
that the annual average temperature of 8.19º C was in fact
somewhat higher than the normal of 7.54º. But 1878 was
overabundant with rain, since 1,384 millimeters fell with
respect to the average of 965, and the autumn, with 620
millimeters with respect to the mean of 273 millimeters,
brought such tremendous precipitation that had not been
experienced for sixty-four years.
In Ungarisch-Altenburg [today’s Mosonmagyaróvár,
Hungary], the monthly averages were recorded for the
months of April through September 1878: 10.83, 16.04,
19.09, 19.64, 20.91, and 17.35ºC, with an average for this
period therefore of 17.31º. The average of the last ten years
yielded 17.48º for those months. The soybean vegetation
(Sojavegetations) period of the year 1878 was therefore
somewhat earlier than corresponding to the average of the
decade that ended. The total heat units for May through
September 1878 amounted to 2,846º. The rainfall in the
months of April through September 1878 amounted to 30,
33, 31, 35, 115, and 86, for a total of 330 millimeters, on
average from 1868 to 1877: 32, 44, 59, 45, 55, and 29, for
a total of 264 millimeters. The year 1878 therefore brought
around 25% more precipitation over the summer than on
average and thus, as has already been mentioned, a scanty
insolation [exposure to sunlight]. But the months of August
and September were especially rainy, as a result of which the
maturation had to be considerably delayed.
With the exception of the areas of the Adriatic
coastland, Austria-Hungary complained in general of
cool, damp weather. It was proven repeatedly by means
of ﬁgures, and can be mentioned even further that in the
months of June, July, and August, the temperature maxima
of 1878 were in fact lower than the average maxima,
which is certainly of signiﬁcance with a plant that is as
in need of heat (wärmebedürftig) as the soybean is. With
respect to those complaints and the harvest which in many
cases was delayed, the early harvest in Proskau (today’s
Prószków, Poland) stood out. For that reason, I requested
more information about the weather conditions from the
agriculturalist (Ökonomierath), Mr. Schnorrenpfeil, and
they show that north of the Sudetes Mountains, different
weather prevailed in 1878 than with us. The harvest in
Proskau occurred earlier than the average; with winter rye
by 1 day, with winter wheat by 5 days, with oats by 3 days,
and with broad beans by 7 days, and the quality of the crops,

especially with wheat and potatoes, was better than average,
as in fact corresponds from experience to dry, warm, sunny
years. The data that were provided by the Breslau (today’s
Wroclaw, Poland) Observatory (34 minutes of latitude
further north but 230 feet lower elevation than Proskau)
result in a difference with respect to normal for 1878 of:
A table follows with the columns April, May, June, July,
August, Sept. and the rows Heat +, -, Rainfall +, -, showing
primarily above average heat and below average rainfall.
It was therefore only cooler in July, but in all other
months and very much in particular in September
considerably warmer than on average. In contrast to this,
it was only wetter in April and drier in all other months,
and speciﬁcally in June half of the average precipitation
fell, in July not even half, in August a little more than half,
and in September not even one ﬁfth. The early harvest
is consequently completely explained. It is believed that
in Proskau, the soybeans can mature on average in early
October. But the selection of a warm, well-worked (tätig),
permeable soil and a position in the second or third crop
rotation (Tracht) after fertilizing are supposedly in any
case noteworthy factors there (Continued). Address: Prof.
[Vienna].
53. Hecke, W. 1879. Die Sojabohne im Jahre 1878. III. [The
soybean in the year 1878. III (Continued–Document part II)].
Wiener Landwirthschaftliche Zeitung 29(11):109. March 15.
[Ger]
• Summary: (Continued): Just like the trials of 1877, those
of 1878 prove that in spite of the generally cool and wet
weather, the soybean plant (Sojapﬂanze) does indeed achieve
maturity on extensive sections of the land. The soybean
(Soja) matured in the broad area of the corn growing
region, in addition to the coastal lands, where it was already
harvested in September, toward the end of September, or
in early October and even the cultivation on a large scale
did not have to be subjected to any difﬁculties or risks on
average in that area. But even in the adjacent area, very
many successful trials emerged, such that the soybean could
be cultivated there at minimum on the part of small farmers.
Only decidedly harsh areas had to do without the cultivation
of this valuable stranger, but even they are capable of using
the soybean, whether as a human food or as fodder for
livestock, if only the extensive, warmer plains would take
hold of its cultivation, because just as corn is shipped on a
massive scale from America to England, and from Hungary
to Austria and Germany, so too the soybean would easily
ﬁnd its way from the warmer areas to the most remote of
mountain valleys.
The soybean plant (Sojapﬂanze) also distinguished itself
in 1878 through a rich setting of fruit (Fruchtansatz). As
was proven, the propagation continued to be a large one. But
even through the large propagation, the proﬁtability of the
plant has still not yet been proven. It must be demonstrated
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through ﬁeld cultivation just how large its relative yields turn
out in and of themselves, and speciﬁcally in comparison with
plants which place similar demands upon the culture medium
(Culturmittel), such as corn, beans, green beans (Fisolen),
and similar, whereby it goes without saying, however, that
the high and highly valuable protein and fat content of the
soybean always needs to be taken into consideration. As
long as the trials are only carried out on small plots of a
small number of square meters and the cultivation is perhaps
effectuated on rich garden soils, the objection can be raised
with respect to yields per hectare that have simply been
calculated that drawing a conclusion from the small trial to
the large-scale cultivation cannot be sound. In 1878,
though, the cultivation was already carried out at several
locations in the ﬁeld at a larger scale and with the same
culture medium as for other crops (Früchte), and the success
of such trials has to be considered to be decisive for the
assessment of the yield capability of the soybean plant. Thus
the yellow soybean yielded: A table follows with location
names and ﬁgures in metric hundredweight (100 kg.) per
hectare. The row headings are Marburg (today’s Maribor,
Slovenia), Sándorház (Szt. Miklós) (probably today’s Sandra,
Romania), Ungarisch-Altenburg (today’s Mosonmagyaróvár,
Hungary), Napagedl (today’s Napajedla, Czech Republic),
Kwassitz (today’s Kvasice, Czech Republic), ProskauSchimnitz (today’s Zimnice district in Prószków, Poland),
and Average. Thus:
Marburg: 2,476 kg per ha.
Sandorhaz: 3,000 kg per ha.
Ungarisch-Altenburg: 2,500
Napagedl: 3,746 kg per ha.
Kwassitz: 1,958 kg per ha.
Proskau-Schimnitz: 2,127 kg per ha.
Average: 2,634 kg per ha.
The economic creditworthiness category
(Bonitätsklasse) and the yield of other crops in 1878 is not
indicated for this example. It is therefore not possible to
compare the yield of the soybean with other crops. All the
same, the desire for the trials is that for the most part, ﬁelds
of good composition are to be selected. But if it is taken
into consideration that the yield of 26 metric hundredweight
of seeds [the average from the table] already approaches
that of the upper limit of yields that is at all possible which,
however, is certainly not reached at those locations for
grain, and furthermore that locations such as UngarischAltenburg do not at all distinguish themselves by especially
large fertility, then it can indeed be assumed with some
reliability that the yields with soybeans will exceed those of
grain. The soybean requires a greater number of heat units
(Wärmesumme) for its development than grain does, but as a
result of that, it is in fact granted by the longer time to form
organic material, and therefore to provide larger harvests of
seeds, which also in fact holds true in a similar way for corn.
The comparative trials that were carried out with

soybeans and green beans in Marburg and Rubbia (in
today’s Savogna d’Isonzo, Italy) spoke in part for and in part
against the soybean. In Marburg, the soil was perhaps too
rich and the weather too wet; the competition between the
soybean and [other] pulses therefore requires further trials.
Incidentally, for many areas, the soybean will run up against
little competition on the part of the usual pulses, such as in
the extensive plains of Hungary. It is for this reason that the
introduction of a sure, high-yielding pulse of such excellent
composition as the soybean would be of very outstanding
signiﬁcance.
In 1878, the efforts by those who carried out the trials
also went towards propagating the promising soybean to the
greatest degree possible in order to have greater quantities
of seeds available for sowing for upcoming cultivation, and
thus it came to pass that in that year, as well, the precious
seeds were used only in a very thrifty way as food for people
and as livestock fodder. It was reported, though, that soybean
dishes (Sojaspeisen) that were prepared in a different way
proved themselves to be very tasty, and furthermore that
in several regions, the use as a coffee substitute met with
particular approval. The main task of the soybean for human
nutrition, though, lies in the fact that like no other crop, it is
capable of bringing the necessary protein to the less well-off
classes in the cheapest way, and likewise to also introduce fat
to them in a cheap form. The methods of preparing soybeans
and of ﬁnding corresponding combinations with low-protein
and low-fat foods will turn out to be easy as soon as larger
quantities of the beans come to the market.
Footnote: I would make reference here to a combination
of soy grits (Sojaschrott) and potatoes, which I had prepared
last year and which tasted very delicious with the nutrient
ratio of 1:4 (see “Die Sojabohne” [“The Soybean”], p. 107.)
Note 1. This is the earliest article seen (Jan. 2019) in
the Austrian newspaper database (ANNO) that contains
the German word Sojaschrot (soybean ﬂakes). This word
appears in 916 different issues of these newspapers from
1879 to 2007.
In view of the scant food of the low-paid workers in
Silesia, the agriculturalist Mr. Schnorrenpfeil has calculated
the nutrient content of the food consumption of a day laborer
family in Schimnitz and shows the easy possibility of
improvement through the addition of soybeans (Sojazusatz).
Note 2. This is the earliest article seen (Jan. 2019) in
the Austrian Newspapers Online (ANNO) database that
contains the German word Sojazusatz (addition of soy) This
word appears in 12 different issues of these newspapers from
1879 to 1946. A table follows with the columns The family
consumes daily in: Protein, Fat, Carbohydrates in Grams,
and the rows Kilograms of potatoes, Kilograms of rye meal,
Kilograms of tallow, Kilograms of pork, Total, But the
requirement is (according to Settegast’s soon to be appearing
third book, Die Landwirtschaft und ihr Betrieb [Agriculture
and How it is Practiced]), What is lacking is consequently,
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and In contrast, too much is consumed of:
Note 3. The table above shows a lack of protein and fat
and an excess of carbohydrates consumed.
This type of diet is therefore insufﬁcient,
disadvantageous, and inefﬁcient. Through the addition of
soybeans, the desired composition can easily be created:
A 2nd table continues with the rows Kilograms of
potatoes, Kilograms of rye meal, Kilograms of soybeans,
Kilograms of tallow and meat, and Total.
Note 4. This table now shows a remedying of the above
lack of protein and fat and the above excess of carbohydrates
(Continued). Address: Prof. [Vienna].

trials on the use in all those directions for which this
unsurpassable bean is capable. But the name of those who
discovered the new, promising crop with a wise choice and
spoke up for its successful spread with rare enthusiasm shall
remain in lasting, grateful memory.
Footnote at end of column 3, lines 3-17: I would recall
here a combination of soy grits (Sojaschrott) and potatoes
which I had prepared last year and which tastes very good in
the proportion of ingredients of 1:4 (see Die Sojabohne [by
F. Haberlandt], p. 107).
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Prof. [Vienna].

54. Hecke, W. 1879. Die Sojabohne im Jahre 1878. III.
[The soybean in the year 1878. III (Continued–Document
part III)]. Wiener Landwirthschaftliche Zeitung 29(11):109.
March 15. [Ger]
• Summary: Continued: The reports for 1878 have proven
that soybeans were used as feed for cows and poultry, that
the green plants were chosen by sheep, and that the straw
was gladly eaten by cattle and sheep, that “Master Hare”
loves them so much, and that for the mice in Carinthia, they
are a favorite dish, which certainly also only speaks for the
good quality of the soy plant (Sojapﬂanze) as fodder. But it
is precisely as fodder that the soybean ought to ﬁnd broad
application in the shortest time. People have to ﬁrst get used
to the new food, and this is a pulse that is in fact not very
beloved in our latitudes. But with the use as livestock fodder,
this misgiving no longer applies. Animals gladly accept
the soybeans, and the great quantities which are soon to be
produced will make it possible to immediately count on
sales, since the protein substances and fat which the soybean
contains to such a high degree are in fact those which are
usually lacking and need to be looked after in the feeding of
domesticated animals and which speciﬁcally are not to be
obtained with us in sufﬁcient quantities through oil cakes
(Oelkuchen). In one of the regions, it is signiﬁcant quantities
of straw which, through the additional feeding of soybeans,
can ﬁnd a useful exploitation and utilization; elsewhere,
with the use of low-protein and low-fat waste from sugar
production or with the more broad reaching feeding of
roots, they will help to bring the feed rations into the correct
proportion with regard to the proteins and fats that are so
usually lacking and difﬁcult to procure.
And so may this new plant conﬁdently follow its path
this year! It will already cover entire ﬁelds at numerous
estates, and thousands of farmers will cultivate it on a small
scale. The localities that accept it will establish themselves
more and more. The growing space that is adequate for every
region and every soil with which the yields per hectare turn
out to be as large as possible will certainly already be found
out this year through trials. And since the harvest this year
will certainly deliver far more than one million kilos of
soybeans, it will also be possible to carry out broad reaching

55. Roth, Joseph. 1879. Ein neuer Feind der Sojabohne
[A new enemy of the soybean]. Oesterreichisches
Landwirthschaftliches Wochenblatt 5(25):275. June 21. [1
ref. Ger]
• Summary: The joy did not last long–joy in the belief that
the soybean has no insect enemies. A powerful enemy was
found several days ago. The young plants are attached by
the larva of the spring beetle (Taupin). Address: Director,
School of Agriculture and Viticulture (der Acker- und
Weinbauschule), Znaim [Znojma, Czech Republic].
56. Adamec, I. 1879. Miscellen: Ein neuer Sojaschaedling
[Miscellaneous: A new enemy of soybeans].
Oesterreichisches Landwirthschaftliches Wochenblatt
5(39):414. Sept. 27. [Ger]
• Summary: “In cultural trials with soybeans in the
experimental ﬁelds at the secondary rural school of Prerau,
I have found caterpillars devouring the soybean leaves,
especially the younger ones. These caterpillars are from the
Painted Lady butterﬂy (Belle-Dame; Vanessa cardui). One
can see from this how imported crops are spared but little by
various enemies.”
Note: Prerau is located 150 miles east of Prague and 40
miles northeast of Brno. As of Sept. 1999 the name is spelled
Prerov and it is in the Czech Republic. Address: Prerau
[Alternative spellings: Prerov / Prevau].
57. Norbert, -. 1879. Die Soja in freien Felde [The
soybean in the open ﬁeld (Letter to the editor)]. Wiener
Landwirthschaftliche Zeitung 29(45):452. Nov. 8. [Ger]
• Summary: This letter appears in a section titled “short
letters to the editor” (Kleinere Mittheilungen).
If agronomic trials are published, then they are
usually those whose results are among the brilliant ones.
Since, however, an unsuccessful experiment is often more
instructive because it shows which conditions do not ﬁt the
cultivation of a certain plant [and] against which risks they
must be protected if possible, then I will be permitted to
report the following.
Over two years, I had cultivated soybeans in the garden
in Budischau in Moravia [today’s Budisov, in the Czech
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Republic] at 480 meters above sea level, and both with
regard to the yield of the seeds, which was to be indicated
as on a massive scale, and to the maturation, I had achieved
very good results. The only thing was that the growth of the
plants was too abundant, they were over one meter in height,
they were stored, and the pods that set later (nearly a third)
remained immature. This caused me to plant the soybeans
this year in the open ﬁeld, and in particular, for this purpose
a sandy loamy soil that had been manured in the autumn with
a downward slope to the south was selected and 10 a [note:
ares] were planted with soybeans that are acclimatized here
(50 cm between the rows, 30 cm distance within the rows)
on May 20. An earlier sowing was unfortunately not possible
as a result of the colossal winter wetness and the damp, cold
spring. This entirely abnormal wetness was also the cause for
which nearly half of the seeds rotted in the ground, and the
intense downpours of rain in the summer in spite of repeated
wetting caused the soil to become so hard that even the
remaining plants did not show any enthusiastic vegetation.
Nevertheless, after the blossoms set, a middle harvest,
although a very weak one, would have been counted on if
an extremely dangerous pest had not appeared completely
unexpectedly, and speciﬁcally: our very beloved and very
reviled rabbit. Even though for a long time now, the local
area could not exactly be called a rabbit El Dorado, only
a few days were in fact sufﬁcient for the entire soybean
planting to be bitten into in such a way that every plant had
a maximum of three to four leaves left intact and at least six
times as many empty leafstalks. The remainder, which had
been reduced to a height of ten to ﬁfteen cm, for the most
part did not set any fruit at all, and the few wretched pods
that yielded perhaps 3/4 [note: difﬁcult to read–1/4?] of the
seeds used fell victim, as they were reaching the kernel dent
stage, to the frost of 3º that occurred on October 19.
The fact that the rabbits were seized with a very great
preference for these new culture plants also emerges from
a report that reached me from Croatia, according to which
there, as well, where in fact Master Hare is positively a
rarity, soybeans that were planted in the open had to suffer
mercilessly because of him. It would be interesting to also
hear from other parts of the culture area of soybeans which
is now very extensive as to whether they were observed
everywhere with the cultivation at a large scale in any case
with the very considerable property as a preferred food for
rabbits, and what the results were, if any, of the culture of
this plant during this year.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Baron (Freiherr) von Baratta,
Austria-Hungary.
58. Bulletin de la Societe d’Acclimatation. 1879. IV.
Bibliographie. II. Journaux et revues. 1879. 3e fascicule.–Le
Soja hispida [IV. Bibliography. II. Journals and Revues.
1879. 3rd volume of Le Soja hispida]. 26:666-71. Nov. [Fre]

• Summary: This section contains a summary of the main
articles from other periodicals that are connected with the
work of the Society for Acclimatization. In the Bulletin de la
Société des Sciences de la Basse-Alsace (1879, Vol. 3) is an
article titled Le Soja hispida.
“In the meeting of 3 Sept. 1897, Mr. Fuehrer read the
report of a scientiﬁc treatise published recently by M. Hecke
on the agronomic trials conducted in Austria, Bavaria, and
Silesia [Part of Austria-Hungary in 1879; part of Poland
after 1945] of a legume which would have been introduced
following the Vienna World Exposition of Vienna, the Soja
hispida, and from the seeds of which is made, in Japan, a
type of sauce that is served as a condiment.
“According to this work, soy sauce (la sauce du Soja)
was well known in Europe, and it would have even been
stylish, at the beginning of this century, in London and
Paris, but no-one possessed the plant. It was only after the
Vienna Exposition that the attention of some agriculturists,
and especially that of Professor Haberlandt, were called to
this legume. Some cultural trials were conducted; it was
quickly recognized that the varieties originating in Japan
and northern China could be best adapted to the climate of
central Europe, and the yellow variety was recognized as
preferable to all others. The good yields produced by the
soybean led to its good acceptance by farmers; even more,
chemical tests showed that this legume contained one-third
more protein than other protein-rich indigenous legumes.
And it contained 6 to 10 times more oil. It could even be
classiﬁed as an oilseed. The author believes that it should
be introduced as a food. He took as an example the diet of
a family of workers from Silesia, and he concluded that by
replacing 3 kg of potatoes (of 9 consumed per day) and 1
kg of rye ﬂour (of 2.21 kg consumed) with only one kg of
soybeans, this family would ﬁnd itself adequately nourished.
“Let’s add again, to analyze this treatise, that in 1878 the
plant was attacked by the fungus Septoria sojina, and by the
caterpillars of the Belle-Dame (Vanessa carduci) and well as
by the nocturnal moth (Acroncyta rumicis; Noctuelle de la
Patience). Rabbits searched avidly for soybeans, chickens
like the soaked seeds, and sheep are very fond of the straw,
which has 203 times the nutritive value of the straw of peas.
“However, we must note, the introduction of this plant
into Europe is not as recent as was thought in Vienna. In
April 1854, Mr. de Montigny, the French consul at Shanghai,
sent back the ﬁrst seeds to the Society for Acclimatization in
France, and they arrived under the name ‘oil peas of China’
(Pois oléagineux de la Chine). This plant belonged to the
legume family and to the genus Soja (Moench), a relative
of Dolichos; its species was Soja hispida. Let us add that
in the report that had preceded the creation of the Jardin du
Bois at Bologne, read at the meeting of 7 May 1858, Mr. F.
Jacquemart veriﬁed that the naturalization of this legume was
complete.
“At this time, in effect, the plant was imported and its
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cultivation had succeeded. It had been reproduced from seeds
produced in France. The role of acclimatization was ﬁnished.
Now it was up to agriculture and industry to see what role
it could play, to study whether it could be used in place of
peas, lentils, and haricot beans, or whether it could render
services other than those of these similar legumes. Each
introduction takes a long time, and many obstacles must be
overcome before a newly discovered plant can be claimed
a success. We will watch with pleasure as the horticulturists
occupy themselves anew with Soja hispida. We should add
that if Mr. Quihou declares to have tried the cultivation
of this legume many times without success (this Bulletin,
1873, p. 489), Mr. Blavet veriﬁes that it has been cultivated
for three years at Étampes (Seine-et-Oise) (Footnote: Seeds
harvested at the Garden of Hyères and sent by the Society for
Acclimatization to the Horticultural Society of Étampes on
29 Nov. 1874). It is found there growing very rustically and
giving extraordinary yields; the pods are very easily threshed
with a ﬂail, and the pea weevil (la Bruche des Poids) has not
yet attacked it (Bulletin de la Société d’Horticulture d’Eureet-Loire, 25 Feb. 1879). Note: Eure-et-Loire is a department
in north-central France.
“We would not need to return to the numerous studies
published on the subject of soya in our Bulletin, especially
from 1855 on; but since much more will be said about this
new plant, perhaps we owe it to our colleagues to save them
some research.
“The soybean (Le Soja) is an essential oilseed, but one
which is also used for food.
“This bean is cultivated on a large scale in the ﬁelds
of north China, where the climate is quite similar to that of
our colder provinces, and much commerce is based on the
products made from it:
“1. The oil, which is preferable to colza- and to rapeseed oil (de Colza et de Navette). However it has a taste of
dry legumes and leaves an aftertaste of beans or peas. Yet,
with the addition of a small proportion of lard, it becomes
quite similar to commercial second-grade olive oils.
“2. The residues from making soybean oil, which
form cakes (tourteaux), used by the Chinese to fatten their
livestock and fertilize their ﬁelds.
“3. A food for the poor, quite similar to fresh white
cheese, called fromage à la pie (quark) in France, which is
generally fried in oil–including soybean oil.
“4. A seasoning (assaisonnement) much appreciated by
the rich. In this case, the paté of soybeans (la pâte de Pois)
[tofu] is subjected to fermentation, after the following have
been added to it: pepper, salt, powdered bay/laurel leaves,
and powdered thyme and other aromatic substances. During
the fermentation, the producer sprinkles soybean oil on the
paté. After several days of fermentation, the preparation
is ready. It (fermented tofu) is a powerful digestive (aid to
digestion) and an aperitif, which no one can resist because it
is extremely tasty (Report by Baron de Montgaudry, Bulletin,

1855, p. 16)” (Continued). Address: France.
59. Thuemen, Felix de. 1879. Symbolae ad ﬂoram
mycologicam austriacam. III. [Contributions to Austrian
mycological ﬂora. III (Septoria sojina v. Thuemen)].
Oesterreichische Botanische Zeitschrift 29(11):357-60. Nov.
[Lat]
• Summary: Volume 29, page 358 (Nov. 1879) gives an early
reference to a soybean disease. “63. Septoria sojina Thüm. n.
sp. in “Oesterr. Landwirthschaftl. Wochenbl.” 1878, p. 531.”
A six-line description in Latin is followed by the place of
observation: “Tirolia: St. Michele ad Sojae hispidae Mönch.
folia viva languidave. Aug. 1878. Leg. E. Mach.”
Note 1. Prof. Friedrich Haberlandt sent soybeans to Dr.
E. Mach at St. Michel in South Tirol (Südtirol); he cultivated
them.
Note 2. The author’s full name is Felix Charles Baron
von Thümen. The complete citation referred to above
is: Thuemen, Felix von. 1878. “Eine neue Pilzkrankheit
einer neuen Culturpﬂanze [A new fungal disease of a new
cultivated plant”]. Oesterreichisches Landwirtschaftliches
Wochenblatt 4(46):530-31.
60. Cook, George H. 1879. The soja bean; a new forage
plant. Report of Rutgers Scientiﬁc School, the State College,
for the Beneﬁt of Agriculture and the Mechanic Arts 15:5458. [1 ref]
• Summary: “When in Munich last year, I saw the soja
bean in cultivation, as a new crop, and probably a desirable
addition to our forage products. It was seen in the grounds
of the Bavarian Agricultural Experiment Station, and was
in very vigorous growth. The gentleman in charge gave
me a few seeds; and seeds of several other varieties of the
same plant were procured at Vienna by my friend Mr. James
Neilson. We have planted them, and gathered crops of the
different kinds this year. The following is a translation of
the paper sent out from the Bavarian Experiment Station
to those who were growing and testing the capabilities of
the plant.” Note 1. See: Lehmann, Julius. 1878. “Ueber
den Anbau der rauhhaarigen Sojabohne. Zeitschrift des
Landwirthschaftlichen Vereins in Bayern 68:61-64. Feb.
“On the Cultivation of the Hairy Soja Bean.”–”The
exertions made in the last decade to naturalize foreign useful
plants in Germany, and by their cultivation to increase the
income from farm lands, have so far been without result.
This has been the case with sorghum, ramie, Siberian fodder,
water rice, &c., for each of which great hopes have been
excited; but nothing now remains but the remembrance and
the proof of the difﬁculties in the way of our agriculture.
“Fortunately the success of this pursuit depends less on
such attempts, than on increasing the quantity of our wellknown crops, by good cultivation and heavy manuring–by
careful selection of seed and proper care of the plant. All
farmers taking these precautions, and using discoveries in

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 55
these directions, will surely gain satisfactory proﬁts even
without new plants.
“Yet the progressive farmer will be interested and make
personal experiments, of these attempts at acclimating, if the
plant promises to ﬁll some want. We now seem to have such
a one for our increasing cattle raising. We need a fodder for
young cattle, for milk cows and for bullocks, whose seeds
contain, in proper amount, albumen and fat, with a pleasant
taste. In cereals and their brans, and also in leguminous
seeds, we have fodder containing albumen but not fat
enough. The addition of oil-cake is not entirely satisfactory,
because the proportion of fat in it varies, and its cost is too
great.
“Two years ago Prof. Haberlandt, of Vienna, an untiring
botanical experimenter, introduced to us a plant whose
pleasant-tasting seeds are rich in albumen and fat, in very
digestible forms. This plant is the hairy soja bean (Soja
hispida, Mönch.) Prof. Haberlandt found samples of the seed
at the Vienna Exposition among the agricultural products of
China, Japan, Mongolia, Transcaucasia and India. He says
this plant has been cultivated from early ages. It grows wild
in the Malay Archipelago, Java and the East Indies, and is
cultivated extensively in China and Japan. Its seeds, boiled
or roasted, have a pleasant taste, and form an almost daily
part of the food in India, China and Japan. The soja is an
annual leguminous plant.”
“In 1876, twenty experiments were made in various
parts of Bohemia, Moravia [both in the Czech Republic as of
Jan. 1993], Southern Austria, Styria [a state in Austria, called
Steiermark in German], Hungary, and Upper Silesia [a region
mostly in southwest Poland]. From the well-ripened seeds of
these crops, one hundred and thirty-ﬁve trials were made the
next year under various climatic inﬂuences. Prof. Haberlandt
has written us that only twelve of the experiments failed, and
most of the results were unusually good.
“According to Professor Haberlandt there are several
varieties of the soja, which vary much in their time of
ripening. For the climate of Middle Europe the early kind
is best. Sown early in May the seeds mature at the end of
September or October. Its time of growth is like that of the
horse bean. (This is the Vicia faba, the horse bean or Windsor
bean of Europe, which is cultivated there for feeding
domestic animals, and, like it, ripens after harvest.) It differs
from this bean in its productiveness and its non-liability
to harm from insects. It has harvested from thirty-three to
ﬁfty-ﬁve bushels of seed, and two and one-third tons of very
nutritious straw to the acre.”
“Prof. Schwackerhofer of Vienna, has analyzed the
original and harvested seed [two crops], and the soja straw,
with the following results.”
A table (p. 56) shows that the original seed contained
30.56% albuminoids and 15.81% fat. The ﬁrst and second
crops contained and average of 34.56% albuminoids and
18.32% fat–both much higher. The soja straw contained

4.43% albuminoids and 2.51% fat.
A second table (p. 58) compares the composition
and comparative value per 100 pounds of 12 feed and
fodder crops. Soja beans were found to contain 4.8% ash,
34.7% albuminoids (second highest value after cottonseed cake (decorticated)), 18.3% fat (the highest), 28.3%
carbohydrates, and a comparative value of 2.55 (the highest,
with clover hay taken as 1.0).
“In this table the soja bean is shown to have the highest
value of any of the substances named, and by mixing it
with oat straw or cured corn-fodder, it will make a rich and
healthful fodder for cattle, and one which can be afforded in
greater quantity and at less expense than ﬁrst quality timothy
or clover hay. It would form, too, a proper crop to be in the
rotation between corn and wheat, instead of oats or potatoes,
as now practiced. It is not subject to the same difﬁculties
in curing as our common ﬁeld bean, as the beans do not
easily shell out, and coarser stalks enable it to be cured [to
make hay] like Indian corn. And being a sowed crop, it is
cultivated with the minimum of labor.”
Note 2. Prof. George Hammell Cook was instrumental
in establishing the New Jersey State Board of Agriculture at
Rutgers on 7 April 1872; he was appointed its ﬁrst secretary.
Rutgers thus become one of the early state institutions that
conducted agricultural research. On 10 March 1880 the
New Jersey Agricultural Experiment Station was established
at Rutgers College (New Brunswick)–with state funding
only (no federal aid). On 2 March 1887 the Hatch Act
created state agricultural experiment stations with federal
grants. This is the earliest document seen (Jan. 2005)
concerning soybean research by a state research institution or
agricultural experiment station.
Note 3. This is the earliest document seen (Nov. 2016)
concerning soybeans in New Jersey. This document contains
the earliest date seen for soybeans in New Jersey (1879). The
source of these soybeans was Bavaria, Germany, and Vienna,
Austria.
Note 4. This is the earliest document seen (Nov. 2016)
by a U.S. land-grant institution or experiment station that
mentions the soybean. Note that this station has not yet
conducted any soybean trials or experiments.
Note 5. This is the earliest document seen (Dec. 2017)
that uses the word “albuminoids” (or “albuminoid”) in
connection with soy (one of two documents).
Note 6. This is the earliest English-language document
seen (Feb. 2011) that refers to soynuts. Discussing the
soybean, it says: “Its seeds, boiled or roasted, have a pleasant
taste, and form an almost daily part of the food in India,
China and Japan.” It is also the earliest document seen
(March 2001) concerning the etymology of soynuts.
Note 7. This is the earliest document seen (April 2001)
that uses the term “hairy soja bean” to refer to the soybean.
Note 8. This is the earliest English-language document
seen (Oct. 2012) with the word “soja bean” (or “soja beans”)
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in the title.
Note 9. This is the earliest English-language document
seen (Jan. 2002) related to soybeans that uses the word
“forage” in the title.
Note 10. This is the earliest document seen (March
1999) that mentions Mr. James Neilson who, in 1878,
obtained several soybean varieties in Vienna, Austria,
brought them back to the United States, and planted them at
Rutgers University in New Brunswick, New Jersey, in 1879.
Note 11. This is the earliest document seen (Sept. 2014)
that uses the word “rotation” or discusses crop rotation in
connection with soybeans.
Note 12. This is the earliest English-language document
seen (Sept. 2001) that mentions the word “carbohydrates” in
connection with soybeans.
Note 13. This is the earliest annual report seen (Oct.
2001) that mentions soy.
Note 14. This is the earliest document seen (July 2002)
that mentions feeding soybean fodder to milk cows, however
none has yet been fed.
Note 15. This is the earliest document seen (July 2016)
that contains the word “decorticated” in connection with
cotton-seed cake or meal.
Note 16. This is the earliest English-language document
seen (Oct. 2004) that uses the word “cured” in connection
with making soybean hay. Address: New Brunswick, New
Jersey.
61. Postelt, A. 1880. Dalji pokusaji “sojom”* [Further
attempts with soybeans]. Gospodarski List (Farmer’s
Newspaper, Zagreb, Croatia) 28(4):26-27. Feb. 20. [Cro]
• Summary: A footnote (p. 26) referring to the title states:
“In accordance with the statement we have repeated so often,
that soybean trials need to be continued, we are publishing
this report of soybean trials kindly received from Mr. Postelt,
who also sent several nice treatises to the German journals.”
“In 1875 the late professor Haberlandt proved with trials
in the experimental ﬁelds of the agricultural faculty [Vienna],
that soya (soja [the soybean]), the most important legume in
East Asia due to its good yields and high nutritional value,
also has in our climatic environment, the required minimum
conditions for good growth.
“From that year onward, soybeans began to be planted
in all Austro-Hungarian crown lands, demonstrating that
Haberlandt was not unrealistic in hoping that soya would
establish itself and maybe become one of the leading
agricultural crops in our country.
“Also this report of successful trials with soya in
our country hopefully will be of interest to the readers of
Gospodarsky List and stimulate further testing.
Trials included in this report are from the years 1878
and 1879. These two years, during which there were
extremely different weather conditions, are very appropriate
to demonstrate how this crop adapted itself to cold, moist

weather on the one hand, and to hot, dry conditions on the
other.
“In the spring of 1878 I received soybean seed samples
from 3 donors. First, 100 seeds of an early Mongolian variety
from Prof. Haberlandt, who has regretfully passed away.
Second, 100 seeds of the same kind from a seminary at St.
Peter near Graz. And third, 100 brown seeds of Chinese
origin sent by a friend in Lower Austria; these were seeds
from his own harvest from a sample he had obtained a year
earlier from Prof. Haberlandt.
“Due to the small number of seeds, I decided to start
the trial in our own garden in a place which had not recently
received manure, but still had good fertility power. The
texture of this alluvial soil on undrained subsoil belongs to
heavy loamy clay. In the fall before sowing I cultivated the
plot and the next spring, in March, I leveled it. On 1 April
1878 soybean seeds were planted, one seed at a time, 35 cm
apart, so that the yellow soybeans covered 25 square meters
and the brown soybeans 12 square meters.
“Almost every seed emerged after 3 weeks; young
plants were hoed twice, carefully surveyed, and all weeds
eliminated. The plants were growing exceptionally well,
reaching a height of 1 meter. (Editor: Nowhere else in
Croatia were plants so tall.) By mid-June some ﬂowers
started to appear at each stem node. But due to quick growth,
rainy weather, and too narrow a stand, lodging started, and
the lower part of the foliage started turning yellow, so I cut
strait branches and supported each plant, as is done with
peas.
“By mid-August the yellow variety started ripening,
although the foliage was still completely green. The brown
variety lagged behind by about a fortnight. When all the
plants were ripe, they were harvested, roots and all, dried,
and then threshed.
“The yield was outstanding. The yellow variety yielded
12 kg, which is equivalent to 4,900 kg/ha, and the brown
one yielded 7 kg, which is equivalent to 5,800 kg/ha. The
rest of the plant was given to the cows, which eagerly ate all
parts but the stems, even though they were on good green
forage at that time. Aware that such a small trial could not be
compared with ﬁeld production, I decided to plant soybeans
next year on an arable ﬁeld which had the same soil type but
was very poor in nutrients.
The spring of 1879 was extremely wet; water in the
ﬁelds with undrained subsoil stagnated in the furrows until
June, which prevented preparation of the soil in time to plant
soybeans. I almost decided to stop the trial on this ﬁeld that
year, but the desire to see how the new legume would grow
under such bad conditions led me to plant soybean seeds on
June 10th in a roughly prepared seed bed; 200 square meters
were planted with each variety–this time in holes in a grid
pattern 45 cm apart in each direction, with 3 seeds in each
hole.
“Immediately after the soybeans were planted, the
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weather switched dramatically from extremely wet to
extremely dry. Not a drop of rain fell, so I guessed that
the crop would fail. Emergence of the plants was uneven,
and especially in the brown variety very poor. The cracked
soil surface did not allow good cultivation, but I barely
managed to hoe half of each plot, leaving the rest unhoed for
comparison to see how the plants would compete.
“The height of the plants reached about 25 cm, but
despite the bad conditions, ﬂowers and pods were abundant,
as if somebody had clustered them on the stems.
“The yellow variety was ripe on Sept. 20, and the brown
on Oct. 3. The seed was so dry that no additional drying was
required for storage. The yellow variety yielded 45 kg, which
is equivalent to 2,250 kg/ha, and the brown one yielded 15
kg, which is equivalent to 750 kg/ha.
“These yields could not be considered normal since the
soils were poor, the planting time late, and weather so bad
that it could not be worse. This is particularly true for the
brown variety due to poor emergence in such bad soil.
“Taking into account all circumstances of these two
years of trials, I would conclude, regarding the ﬁnal yield,
that the trials to introduce soya into Croatia have succeeded
completely. Soybeans will tolerate a high degree of excess
moisture as well as extreme drought, while outyielding
all other legumes and being at the same time of higher
nutritional value than all the others. Thanks to an abundance
of proteins and fats, soybean seeds, which are also tasteful,
represent a good source of food for humans and feed for
animals, especially for fattening cattle, swine, and poultry.
Also soybean straw is very good, and better accepted by
other animals than the straw of other legumes.
“Regarding the soil, this crop is not demanding; fresh
manure may be avoided, the number of seeds required
is moderate, and there are no difﬁculties in fertilization.
Diseases are absent, and the plant is not frequented by
harmful insects. The only enemy is game, especially rabbits,
which are abundant here in Croatia, but against which we are
able to protect the plants. All of these soybean traits support
the conclusion that it pays not to disregard the soybean.
Indeed, more and more of our advanced peasants and farmers
should start to grow it.”
Translated by Dr. Joze Spanring of Ljubljana, Slovenia.
Address: Demerje.
62. Wiener Landwirthschaftliche Zeitung. 1880. Erster
Anbauversuch mit der Sojabohne in Syrmien [First
agronomic trial with the soybean in Syrmia]. 30(15):114.
Feb. 21. [Ger]
• Summary: Last year, Prince Odescalchi’s Illok estate
(today’s Ilok, Croatia) in Syrmia (in today’s Serbia and
Croatia) cultivated soybeans (Sojabohne) as a trial on their
extensive lands in various locations and under various
conditions under the precise observation of each of the
corresponding cultivation stages, and the undersigned hereby

takes the liberty of reporting the results of this trial below.
Before I provide the details of this agronomic trial, I have to
make some explanatory remarks in advance on the climatic
and soil conditions of Syrmia.
The soil of Syrmia is for the most part a clayey loam
that is full of humus that lies on a chalky or quartzy subsoil.
There is incidentally also the circumstance that members of
the papilionaceae family (Schmetterlingsblütler) thrive there,
provided that they receive the necessary moisture during the
vegetation period. As a result of the protection by the Fruska
Gora mountain from the north wind, the climate of Syrmia is
very moderate, a circumstance which considerably helps the
acclimatization trials of Soja hispida.
Trial by the Frig estate management (Verwaltung): This
was carried out in the home garden of the undersigned, and
speciﬁcally within the following time frame: Bed no. 1: 8
square meters, planting on April 24 at distances of 32 cm
in a square. Two seeds were planted per sowing site. The
ﬁeld held spinach in the previous year, it was deeply turned
over in the spring, and it received a good top dressing of
fertilizer made from decomposed grape pomace compost
(Weintrestercompost). The wet, cold weather alternating with
snow, which lasted until May 12, delayed the germination,
which was only perceived on May 10. On June 16, the entire
bed was in blossom and on August 16, the harvest of the
completely mature pods took place. The vegetation period
therefore lasted 115 days. On average, from this bed of
306 plants, an 89-fold increase was achieved. Within that
context, I need to remark that as a result of the drought that
lasted many months, the harvest results that were achieved
are absolutely not to be considered as the norm for the
harvest potential (Ertragsfähigkeit) of the soybean (Soja).
That also holds true for the other trials.–Bed no. 2: 5 square
meters. Fertilized in the winter with well-decomposed horse
manure. The preceding crop was beets (Runke). Planting on
April 25. Harvest on August 20. Vegetation period 118 days.
The harvest (Fechsung) from 180 plants provided a 55-fold
yield.–Beds no. 3 and 4. Planting on April 28; soil as above.
Blossoming on June 19. Harvest on August 28. Vegetation
period 111 days. 85-fold harvest.–Bed no. 5. Planting on
June 15 (so late as an experiment), blossoming on August 16,
harvest on September 30, vegetation period 108 days. The
harvest could not be determined with certainty here, although
the results were considerably lower than with the other four
beds, and speciﬁcally because of the reason that between
sowing and the harvest, this planting did not get rain even
once.
Trial at the Puszta Visnyevcze [no other references
found for this place name]: Two kg of seeds were planted
here on May 1 in an open ﬁeld on deep, well-fertilized, and
carefully prepared loam soil. The plants developed especially
strongly and promised an especially productive yield. But
then Master Hare showed up with his buddies [rabbits], who
by the way have only a very weak presence here, and in just
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a few days wiped out the entire soybean planting. The empty
stalks along with the roots were then presented to the sheep
and were then consumed with particular gusto by them with
nothing left over.
Trial by the forest ranger (Förster) in Grgurevcze:
(today’s Grgurevci, Serbia). Some 675 seeds (approx. ½ kg)
were planted individually on April 15 in the home garden at
distances of 60 cm on an area of 288.7 square meters, and
the harvest took place on August 9. The quantity achieved
weighed 7 kg. In spite of the good, humus-rich soil and
hoeing twice as a result of the lasting drought, the stalks
only reached a height of 50 cm. The topmost pods were
not able to form completely (ausbilden), since many stalks
already turned yellow in early July and premature ripening
(Nothreife) set in.–On May 29, another ½ kg of beans was
planted in cleared forest land, but the hares (Hasen) also
destroyed the entire planting there. In this case, not even one
stalk was left standing, with the plants being gnawed down
to the roots. Rabbits (Kaninchen) consumed the soybean
plants (Sojapﬂanze) with the same special liking. Horned
livestock consumed the dried stalks and other waste from the
soybeans with particular greed, rejecting the best hay that
was next to it.
Trial by the Forestry Ofﬁce (Forstamt) in Erdovégh
(today’s Erdevik, Serbia). On May 10 and 15, 243 square
meters were planted with soybeans by the head forester of
the estate and royal agricultural Landesrat (herrschaftlicher
Oberforster und königlicher Landesculturrath) A.
Martinovitz. The soil was a humus loam (cleared land)
(Rodung). The plants developed only weakly as a
consequence of the drought, they blossomed on June 28, and
were harvested on September 14. The result was 10 liters.–
In the home garden of the aforementioned head forester,
more beans were planted on May 6 on 40 square meters on
a freshly fertilized sandy loam soil. The blossoming began
on June 23, the harvest took place on September 12. The
quantity achieved here yielded 2 liters. In total, 1 kg, or
approx. 0.75 liters, of beans were planted. Here, as well, the
lasting dryness hindered the development of the plants, and
thus hearty pods only developed in the lowermost rachises
(Blattwinkel), while those of the upper ones remained empty.
The greatest success was achieved by the prince’s ofﬁce
in Ilok (fürstliche Kelleramt in Illok), even though it, too,
suffered from the misery of the drought and with a halfway
better season, a signiﬁcantly greater success with the harvest
is expected. Here, 1 kg (0.75 liter) of beans were planted,
half on April 28 and the other half on May 17 at a distance
of 40 cm. Those that were planted on April 28 came up
from May 18 to 24, while those planted on May 17 came
up from May 26 to 28. Each of the trial ﬁelds was hoed
twice over the summer. Both beds were in blossom in the
second half of July, and the harvest took place in late August.
The result was 76.7 liters, and thus a very great increase in
consideration of the unfavorable weather conditions.–Since

these trials will be continued here, and since as a result of the
experiences that have been collected, this cultivation will be
carried out in a more rational way, it is hoped that this bean
has a future here which is to be expected all the more as the
beans offer an extremely splendid food (provided that some
soda is added to the cooking water, otherwise they remain
hard).
The undemanding nature (Genügsamkeit) of the soybean
and its enormous fertility with respect to other pulses under
the same vegetation conditions ensure that it will have
general attention and, on my part, I can only recommend its
cultivation. Its proliﬁcness with little care and its general
usefulness make it especially valuable in the southern
provinces of the Austro-Hungarian monarchy.
Jul. Krizkovsky, district administrator
(Districtsverwalter)
Note: Syrmia is a fertile region of the Pannonian Plain in
Europe, which lies between the Danube and Sava rivers. The
majority of Syrmia is today located in the Srem and South
Backa districts of the Autonomous Province of Vojvodina in
Serbia.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
63. Junghanns, -. 1880. Die Soja [The soybean]. Wochenblatt
des Landwirthschaftlichen Vereins im Grossherzogthum
Baden No. 8. p. 61. Feb. 25. [Ger]
• Summary: Induced by the Central Ofﬁce (Centralstelle),
last year I undertook an agronomic trial, the results of which
I report below.
The cultivation took place in a newly laid out vineyard
in the same way as, and next to, common beans. It was
fertilized with compost. The soybeans sprouted in late May
and developed healthily. While the other beans had to suffer
from being eaten by rabbits, these remained spared for a long
time. But after the ﬁrst trial had been made, I had the hardest
time to protect the plants from being eaten. Soybeans are as
greatly subjected to being eaten by snails as other beans.
The harvest took place in early October. The pods were
rather mature, but the stalks themselves were still completely
green. I can therefore brieﬂy summarize my observations as
follows:
1. The soybean is exposed to greater risks than our
beans, ﬁrst of all as a result of being eaten by snails and
rabbits because they remain green longer, then as a result of
early frosts because of their late maturation.
2. With the same requirements for soil, they provide a
far smaller yield, since one beanstalk provides 40 seeds on
average, with a total weight of 25 grams.
The stalks attained an average height of 40 cm and set
approximately 40 pods the size of vetch pods, in which taken
all together there were approximately 80 seeds with a total
weight of 15 grams.
Note: Aspichhof was most likely the name of an isolated
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farm. Best guess is that it’s near Karlsruhe in today’s BadenWürttemberg in southwestern Germany. The farmhouse is
apparently still there today, and one can even see a photo of
it on Google Maps.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Aspichhof.
64. Kuehn, L. 1880. Empfehlt sich die Kultur der Sojabohne
fuer unsere badische Landwirthschaft? [Is the cultivation
of soybeans recommended for our Baden agriculture?].
Wochenblatt des Landwirthschaftlichen Vereins im
Grossherzogthum Baden No. 11. p. 84. March 17. [Ger]
• Summary: The hirsute soybean, Soja hispida, has already,
several times, been the object of experiments in Europe.
However, after the late Professor Haberlandt in Vienna
attached a great future and even an economic signiﬁcance
to its culture, it was still never pursued with such general
participation as in recent years, and now, after the all-around
praise of soy, some farmers are in fact waiting for speedy,
conclusive results in order to be able to also reap the beneﬁts
of this new type of crop (Fruchtgattung) as soon as possible.
In consideration of the praiseworthy properties which
this bean is to possess–in particular, according to its high
nutritional value of approx. 38% protein and 18% fat, etc.–it
also appeared to me to be advisable during the most recently
past year to carry out an agronomic trial with it since I had
already seen and gotten to know its culture being carried out
in 1878 at the Waghäusel sugar factory.
On May 2, the yellow and reddish-brown earlymaturing soybean (received from Graz) was planted, in
correspondence to its needs for light and heat, on three beds
of different soil quality (old soil power) (alte Kraft) in the
manner of bush beans 40 to 45 cm in a unit, each variety
planted by itself, staggered at levels of 2 to 3 beans approx. 4
cm deep.
According to this, the sowing is very low, approximately
14 to 16 kg per hectare. The ﬁrst seeds sprouted from the
middle to the very end of May. Around 25% did not come
up. Through early July, the development was to be indicated
as stunted and even slow, and the plants had to be freed twice
of the much more abundantly growing weeds through the
use of the hoe. On July 8, they were thinned to individuals
and had some earth hilled up around them. From late July
onward, the plants developed quickly and at that point, the
inconspicuous light purple blossoms also appeared right
away. Some 10 to 12%, but unfortunately especially the
brown variety, suffered from a leaf disease in the months
of June and July which, by its nature, is very similar to the
leaf curl disease (Kräuselkrankheit) of potatoes. The plants
succumbed to it almost without exception. Another 6 to 8%
were destroyed by cockchafer grubs (Engerlinge). From the
middle of August onward, depending upon the soil power
(Bodenkraft), the plants which had remained healthy shaded
themselves even with a somewhat large distance to the soil.

For some of the weak plants, a subsequent top dressing in
early July with relatively fresh cow manure still did them
very well. The more sandy loamy soil that had kept good
power accepted the culture the best. The reddish hairy stalks
of the plants which, depending upon the development, were
more or less greatly branched, achieved a height of 30 to 90
cm and were at times extraordinarily richly ﬁlled with pods,
even in bunches.
While many small plants had only 10 to 60 pods, on
one of the nicest plants I counted 256, which contained
614 beans of various size. The pods had 1, mostly 2 and 3,
and even four seeds. The harvest took place on October 26.
The plants were immediately brought indoors for further
maturation. When threshed in January, many beans were still
soft. The yellow and smaller bean was the most mature, the
somewhat larger reddish-brown less so. How it was that the
yield of the two varieties compared with each other could
not be determined. The yellow beans on 50 square meters of
the best location yielded 10 kg 600 g. For 500 g, there were
3,460 of the yellow seeds and 2,660 of the reddish-brown
ones. The size of the harvested seeds is equal to that of the
sowing.
Even though they have very ﬁne husks, for use as food
the beans have to be softened in water twenty-four hours
before, and even then, it is still only very difﬁcult to cook
them without the addition of sodium bicarbonate. Probably
as a result of their very rich nutrients, when they are in the
vegetable or soup form, they have a very intense ﬂavor, and
for that reason I prefer them for this use to our old varieties
of beans.
Only with extraordinarily favorable weather may it
be successful to dry the beans in the ﬁeld [and not have to
invest in a barn] in such a way that larger quantities could
be brought in without disadvantage. In consideration of this
circumstance, the culture of soy, if it ever is to enjoy more
general cultivation at all, can be carried out without risk only
on a small scale. The possibility is not, however, excluded
that the soybean can be acclimatized with us and, with
continued cultivation, can be brought to maturation earlier
from select local seeds.
I doubt whether soy can be advantageously cultivated
as a green fodder plant in our land, since it does not bear any
intercropping and when purely sown, without being hoed,
it in fact hardly thrives and would even be overgrown by
weeds.
Before a deﬁnitive judgment can be reached about the
soybean for our conditions in Baden, it seems to me that the
further conducting of experiments is advisable, although
I believe that in the event that the bean is capable of what
is actually its outstanding nutritional value from a use that
was not exceptional and especially favorable, it would be
necessary to warn that for the time being, a great deal of
money and time will have to be sacriﬁced for the cultivation
as indicated.
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Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
65. Vavin, Eugène. 1880. Note sur le Soja hispida ou Pois
oléagineux [Note on the soybean or oil pea]. Journal de la
Societe Centrale d’Horticulture de France 2:429-33. Third
Series. [5 ref. Fre]
• Summary: Presented as a paper at the meeting of this
society on 22 April 1880. Although it generally takes a long
time for new products to spread and be recognized for their
qualities, this was not the case for the soybean, also known
as the small bean from Japan (petit Dolique du Japon). A
few years after our Society for Acclimatization (Société
d’Acclimatation) had one of its members test this crop,
the soybean was common only in the area in and around
Étampes, when the owner of the Brunehaut estate (domaine
de Brunehaut) helped me develop an appreciation for its
culinary qualities. In June of 1879, I hastened to spread the
word about this excellent product among all farmers and
horticulturists. I am extremely glad that I did, because many
heeded my call, and it seems to me that the soybean (Soja) is
now rightly recognized for its potential in human and animal
consumption. I was honored to join with the president of the
Society of Étampes (Société d’Étampes) to respond to the
solicitude of our dear society, which ﬁnds it so gratifying
when the products of the seeds it receives and entrusts to its
members live up to its expectations.
Before I expand upon the recognized qualities of the
soybean as a forage crop, which I would also like to call
attention to, I must recall how the Japanese use this bean, and
the culinary resources which it offers us. In his remarkable
work titled Amoenitatum exoticarum... Vol. V, published in
1712, Kaempfer explores the culinary uses of the soybean
(Daidsu), which the Japanese also call Mame. However, the
details he provides on this subject were already printed in the
minutes from the meeting on November 13, 1879 (see this
Journal, 3rd series, I, p. 687).
The soybean grows in Japan, India and the Maluku
Islands [in today’s Indonesia].
Since the beginning of the century, it has been featured
in all botanical gardens, where it seeds very well. A Japanese
book given to me by Dr. Baillon states that there are almost
thirty varieties. The soybean’s stem is straight, 0.5 meters
tall, ribbed on its upper section, and covered profusely
with reddish-brown hairs. Its leaves are hairy and trifoliate,
with ovate leaﬂets at obtuse angles, supported on common
petioles that are also hairy and ribbed. Its ﬂowers are small
and purplish, located in the leaf axils in straight clusters. The
pods are hairy, 4.5 centimeters long, and they hang down.
They are somewhat tightly packed, pointed, and contain two
seeds.
Cultivation: The soybean is planted between April 15
and May 15, in rows, with 0.15 meters between each plant,
and 0.5 meters between each row, in soil that is neither too

moist nor too dry, but on the dry side; it requires the same
conditions as the haricot bean (Haricot). Three seeds are
placed in each hole, and planted in staggered rows. During
normal years, the seeds can be eaten starting in late August
until October 15, before they are fully mature. Once the pods
are dry, they are beaten with a ﬂail.
When the temperature drops to 3ºC above freezing,
only the leaves are damaged. The pods remain closed during
these cold spells, thus protecting the seeds from any harm.
Under these same conditions, haricot beans are completely
destroyed.
Another noteworthy advantage is that the soybean is left
totally untouched by weevils (Bruche), which cause much
damage to peas, haricot beans, lentils, etc.
Something else remarkable: this plant suffers little from
the absence of light. It grows just as well under the shadows
of trees or neighboring plants.
In 1877, 5,870 kg of seeds were sown in different
locations where professor Haberlandt, from the Royal
College of Agriculture in Vienna (Institut agronomique de
Vienne), was carrying out research on this precious plant.
That same year, over 400,000 kg of seeds were harvested.
The introduction of this plant to central Europe can therefore
be considered complete. The origins of this vegetable are not
certain–it was introduced into Europe around 1790.
The seed is almost round when dried, and is the size
of a small pea. However, when the seed is soaked in water
for several hours, as is done for dried vegetables prior to
cooking, its volume increases to twice the size or larger; its
shape then becomes that of a small, nicely shaped haricot
bean. With this substantial expansion, the seed’s skin
becomes relatively non-existent, and because this skin is
often very unpleasant in certain legumes, this is a signiﬁcant
advantage. The seeds of the yellow variety become mature
even farther north than the northern limit for maize (Maïs).
Even better, it resists the low temperatures that corn and
haricot beans cannot tolerate. This variety produces many
ﬂowers that set very well, and the pods do not let any seeds
fall to the ground.
Mr. Blavet, president of the Horticultural Society of
Étampes (Société d’Horticulture d’Étampes) noted that of
all the different varieties of this legume, three were of higher
quality than the others. He has informed me that he just
gave the Vilmorin company (maison Vilmorin) 9 liters of
soybeans, which he called the “edible soybean of Etampes”
(Soja comestible d’Étampes) to distinguish it from the fodder
varieties. He also sent soybeans to several departments,
as well as abroad. He has added that he received the ﬁrst
seeds from the Society for Acclimatization in 1874, and
that he would be glad if this excellent vegetable received
the popularity it deserves. Meat is certainly delicious, but it
is costly, and not necessary for sustaining life or muscular
strength. The population in Alsace is clearly very strong,
even though the lumberjacks only rarely eat meat. I am
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among those who believe that a plant-based [vegan] diet
allows for a freer mind.
The learned chemist Payen, who is unquestionably a
leading authority on the matter, showed that for the same
weight, beans (Fèves), peas and other similar vegetables
contain more protein than boneless meat.
Now that we have explored the use and nutritional
qualities of the soybean as a food product, I will present data
from relevant experts in order to show what can be achieved
by using soybean leaf stems (fanes) and pods as animal feed.
A study was published recently on using soybeans as animal
feed, based on observations made at the Proskau agronomic
station (Station agronomique de Proskau), by Messrs.
Weiske, Dehmel and Schulze. The following is a summary
the results. In the ﬁrst period, from January 8 to 15, and then
January 16 to 23, 1879, two sheep were fed 1,000 grams of
air-dried soybean pods. Numerous analyses determined that
these two sheep digested on average:
61.83 percent of the dry matter
62.63 percent of the organic matter
44.37 percent of the protein
57.19 percent of the fat
50.74 percent of the cellulose
73.06 percent of the nitrogen-free extract
54.02 percent of the minerals
These ﬁgures show that this feed is highly digestible by
sheep. Continued. Address: Etampes, France.
66. Kinch, Edward. 1880. Contributions to the agricultural
chemistry of Japan. Transactions of the Asiatic Society of
Japan 8(Part 3):369-415. Oct. See p. 392-93, 398-401, 41315. Reprinted in March 1907 as a monograph. [29 ref]
• Summary: “Of vegetable manure the principal are seaweed, the residues from different manufactures, e.g. rape
cake, sesamum cake, cotton cake and other oil residues, as
from camellia seeds, the residues from the manufacture of
shôyu, ame [rice syrup], sake, shôchu, indigo etc.” (p. 392).
[Note that soybean cake is not mentioned].
“The oil cakes, ame kasu (malt dust, the residue from
the manufacture of ame from rice, millet and malt of wheat
or barley) and shôyu kasu [The residue from the manufacture
of shoyu] are the most valuable. These manures should not
be applied in quantity at the seed time in an unmixed state,
owing to their fermenting and also attracting and harbouring
insects, which attack the seeds and young plants.” Rape
cake (Abura kasu) and Sesamum cake (Goma kasu) are also
mentioned.
There are original analyses (p. 393) of 6 samples
of “Soy [sauce] residues, Shôyu kasu Residue from the
manufacture of Shôyu from beans and wheat.” These vary
over an extremely wide range. Nitrogen content ranges from
1.27% to 5.20%, and ash is 0.57% to 11.53%.
“Soy bean, sometimes called Japan pea, Glycine hispida
(Moench) also known as Soja hispida: of this many varieties

of different colour and size, etc. are met with, but as far as is
known, they differ but little in composition. They are known
collectively as Daidzu or O-mame; a common white round
variety is known as Miso-mame and Shiro-mame; other
names of varieties are Awo-mame, Kuro-mame, Ki-mame,
Ichiya-mame, Kurakake-mame and Korinza (p. 398).
Note 1. This is the earliest English-language document
seen (March 2008) which states clearly that the present
scientiﬁc name of the Japan pea is Glycine hispida
(Moench)–that is, the soybean. Actually, however, the
correct scientiﬁc name since 1873 had been Glycine hispida
(Maxim.)
“This bean approaches more nearly in its proximate
chemical composition to animal food than any other
vegetable known. It contains about one-ﬁfth of its weight
of fat and nearly two-ﬁfths of nitrogenous matter. It is
extensively cultivated in the north of China and also grows
in the Himalayas. In China it is compressed for the sake
of its oil, and the residual cake is used for food and also
extensively as a manure. In Japan it is used in the preparation
of Shôyu, Tôfu, Miso and also of Yuba, and in these various
forms enters to a considerable extent into the food of the
nation, to which it is a most valuable contribution, supplying
as it does the alimentary principles–albuminoids and fat–in
which the staple food, rice, is deﬁcient: it also contains a
much larger percentage of the necessary mineral matters
than does rice. Of late years this bean has been grown
experimentally in different parts of Germany, with success.
The haulm and leaves which furnish a valuable fodder, and a
variety is cultivated specially for that purpose and known as
Kari-mame.
“The composition of a sample of the white round variety
known as Miso-mame was found to be: Water 11.32%, ash
3.86%, fat 20.89%, albuminoids 37.75%, ﬁbre 2.00%, starch
etc. 24.08%. Total: 100%” (p. 398). Note 2. This and each of
the following nutritional analyses appear to be original, not
cited from earlier sources.
A table then contains an analysis of each of the
following 4 products: Shiro-miso from Osaka, aka-miso from
Osaka, to-fu [tofu], and kori to-fu [tofu]. The composition of
aka-miso was found to be: Water 50.40%, ash 12.50% (incl.
11.00% common salt), sugar 0.61%, nitrogenous matter
10.08%, ﬁbre 8.25%, soluble carbohydrates 18.16%. Total:
100%.
The composition of to-fu was found to be: Water
89.29%, ash 0.48%, fat 3.32%, nitrogenous matter 4.87%,
ﬁbre -, soluble carbohydrates 2.04%. Total: 100%.
The composition of kori to-fu was found to be: Water
18.75%, ash 1.60%, fat 28.80%, nitrogenous matter 48.80%,
ﬁbre -, soluble carbohydrates 2.05%. Total: 100%.
There follows a discussion (p. 398-400) of foods that
can be made the soy bean (miso, kôji, tôfu, kôri-dôfu, and
shôyu or soy), and a description of how each is made. “Miso
is made by mixing the boiled beans with Kôji (rice ferment
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used in sake brewing) in various proportions, and with more
or less salt, and keeping the mixture in tubs in a cool place
for about a month. It will be noticed [from the table above]
that one variety contains much sugar, derived from the Kôji,
and little salt, and the other much salt and little sugar.
“Tôfu is made by pounding the soy beans after soaking
in water, then straining through a sieve and boiling in water.
The solution is ﬁltered through cotton cloth and the residue
pressed; the strained liquor, containing vegetable casein
or legumin, is precipitated by brine. Nigari, formed by the
deliquescence of common salt. The precipitate pressed and
cut into cakes is tôfu.”
Note 3. This is one of the earliest English-language
documents seen (Jan. 2004) that uses the word “tofu.” This
is the earliest document seen (Jan. 2004) that uses the word
“cakes” in connection with tofu.
Note 4. This is the earliest English-language document
seen (Oct. 2008) that mentions “vegetable casein” in
connection with soybeans or tofu, or that equates “vegetable
casein” with “legumin” (the word Kinch used in 1979), the
water soluble protein in soybeans that can be precipitated to
make tofu.
“Kôri-dôfu is prepared from the above by freezing it
and afterwards exposing to the sun, when, in the process
of thawing, the greater quantity of the water is removed,
leaving a horny spongy residue.
Note 5. This is the 2nd earliest English-language
document seen (April 2013) that mentions dried-frozen
tofu, which it calls “kori to-fu” or kôri-dôfu. This is also
the earliest document seen (April 2013) that uses the word
“spongy” to describe the texture of dried-frozen tofu.
“An example of shôyu or soy was found to have a
speciﬁc gravity of 1.199 and to contain per litre: Total solid
residue 359.88 grms., ash 195.16 grms., sugar 31.03 grms.,
nitrogenous matters 41.00 grms., free acid, expressed as
acetic acid 6.20 grms. The ash is chieﬂy common salt, but
contains a quantity of phosphates derived from the mineral
matter of the beans and kept in solution by the acetic acid
formed.”
“The [shoyu] mashings are removed to large vats and
there kept for many months, usually twenty, and frequently
for 3 or 5 years. The better qualities of shoyu are kept the
longer times. It is found that the best soy is produced by
mixing that kept for ﬁve years with that kept for three years.
After it has been kept a sufﬁciently long time, it is strained
through thick cotton bags and the residue pressed. Before
ﬁltering, honey is sometimes added in the proportion of 10
kin to 1 koku of moromi or crude soy, in order to give it a
sweet taste. Occasionally a sweet sake, ama-sake, prepared
by taking, 1 koku of koji to 7 to of water and 1 to of steamed
rice, mixing them together and steaming for two hours is
added instead of honey. The residue obtained on pressing
moromi is usually again mixed with salt and water, and
pressed; this yields an inferior shoyu. Sometimes water is

added to this second residue and it is again pressed. The
residue ﬁrst obtained is sometimes used as food and the last
residue as manure.
“The Shoyu after straining is allow[ed] to settle for two
days in large tanks, then drawn off and ﬁltered; before sale
it is heated to incipient ebullition, otherwise it quickly goes
bad.
“The quantity of nitrogenous matter in solution in shoyu
appears to increase with the length of time elapsing before
ﬁltering the moromi.”
Note 6. Webster’s Dictionary deﬁnes ebullition as “the
act, process, or state of boiling or bubbling up.”
Also contains detailed information on and chemical
composition of adzuki beans or shôdzu (Phaseolus radiatus),
daikon, sea-weeds (incl. three types of Asakusa nori
(Porphyra vulgaris), kobu (Laminaria saccharina) [konbu,
which Thunberg and Kaempfer also discussed], wakame,
arame or kokusai, awo-nori or ohashi-nori, hijiki, Irish
moss or carrageen, tokoroten-gusa or agar agar, kanten or
tokoroten, and funori), and sake.
At the end of the article is the summary of a discussion.
Professor Atkinson made some remarks about shôyu. He
said that Mr. Isono, a graduate of the University of Tôkiyô,
had made analyses of shôyu moromi at various periods (after
3, 10, and 20 months), which are printed in full, together
with an analysis of Kikkoman shoyu. “It was interesting to
observe the disappearance of the glucose, and the gradual
increase of the soluble nitrogen from the ﬁrst sample to the
last. The greatest change took place between the third and
the tenth months. but, after the removal of the greater part
of the glucose and dextrin, converted into alcohol and lost
by evaporation, very little alteration occurred, except in the
color of the liquid, which became darker.”
Note 7. This is one of the earliest English-language
documents seen (May 1999) that contains an accurate
description of miso; it also contains very early information
on the composition of different types of miso.
Note 8. This is the earliest English-language document
seen (Nov. 2003) that uses the term “sesamum cake” to refer
to sesame cake.
Note 9. This is the 2nd earliest English-language
document seen (April 2012) that uses the term “shôyu” to
refer to soy sauce.
Note 10. This is the earliest English-language document
seen (July 2001) that contains the word “ﬁbre” in connection
with soy beans. The ﬁbre content of one variety of soy bean
and one miso variety are given.
Note 11. This is the earliest English-language document
seen (July 2003) that uses the Japanese word “Goma” to
refer to “sesame.”
Note 12. This is the earliest English-language document
seen (April 2012) that contains the word “Kikkoman.”
Note 13. This is the earliest English-language document
seen (May 2012) that contains the term shôyu kasu (in
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italics, with diacritics) which it deﬁnes as “Residue from the
manufacture of Shôyu from beans and wheat.” Address: Prof.
of Chemistry, Imperial College of Agriculture, Komaba,
Tôkiyô.
67. Paillieux, Auguste. 1880. Le soya, sa composition
chimique, ses variétés, sa culture et ses usages: M.P. Olivier
Lecq nous adress une lettre... [The soybean, its chemical
composition, varieties, culture and uses: Letter from Mr.
P. Olivier Lecq (Document part)]. Bulletin de la Societe
d’Acclimatation 27:567-71. Oct. [1 ref. Fre]
• Summary: The writer believes that the main use for
soybeans in France will be as fodder and as a source of oil,
with the straw being fed to livestock. When soy is widely
cultivated, it will be widely researched.
Its accessory uses will come later, in due time. We will
make the Shoyu of Japan, which is excellent and which
supplements the juice from meats. We shall make tofu (téoufou), a cheese whose ﬂavor does not appeal to Europeans but
that children will eat in its fresh state and will go on eating as
they grow into adults.
Mr. Olivier Lecq (p. 568), the writer, is an agronomic
engineer from Templeuve, in the department of Nord, located
in the far north of France, about 209 km (130 miles) northnortheast of Paris on the border with Belgium. Templeuve is
a tiny town about 15 km (9 miles) west of Lille (the capital
of Nord) and about midway between Tournai and Roubaix.
Mr. Paillieux notes that this letter which he received is of
great importance.
Mr. Lecq writes: “As I have already had the honor to tell
you, I have pursued the cultivation of the soybean (du Soja)
only from the viewpoint of feed for animals. Cultivating
this plant for the ﬁrst year, I was unable to conduct trials,
and I believe I must rely on the trials made at Séclowitz
[Seelowitz], in Moravia. Here is what Mr. Jules Robert told
me about the soybean.”
“’In 1879 the soybean (le Soja) gave me, at maturity,
1,873 kg of beans per hectare and 400 kg of straw. Another
part, cut before maturity, gave me 10,500 kg of half-dry hay,
ready to be ensiled. (This harvest was relatively poor.) This
hay, of which I send you a sample, was mixed with maize
and millet... The soya constitutes one-ﬁfth of this mixture,
in order to enrich the mass with nitrogenous materials. It
is important that the pods be well developed. All the plants
must have lost at least 50% of their weight while being dried
for hay. When the mass has been well compacted by humans,
and if possible by horses, and has been completely covered
with 40 cm of soil, it will begin to generate its own heat,
turn brown, and again sink down to about half its volume–
at which point it will have the appearance and odor of the
sample you have.
“It is important that the piling up be done layer by layer,
if these plants, which have such a large mass, are to obtain
the desired high temperature.

“If the silo is dug down into the earth to a depth of 1
meter, it is a good idea to have the pile rise 1.5 meters above
ground level, so that the total mass, after settling, barely rises
above ground level, as if to form a rounded roof.
The best dirt in which to dig a sunken silo is clay with a
plastic quality. It would be appropriate to pat the sides with
the back of a spade that has been wetted if the weather is dry
in order to polish the surface, and to prevent the action of air
and the passage of water.
An illustration (p. 569) shows the shape and dimensions
of the excavated silo, and the soil covering the silage. The
circular pit is 3 meters in diameter at the top and 2 meters in
diameter at the bottom, 1 meter below ground level.
A table (p. 569) gives the composition of the forage:
Water 8.6%, fatty materials 2.33%, cellulose 43.94%,
proteinaceous substances 8.75%, ash 8.80%, and other
27.56% (“extractive substances” or substances extractives,
probably starch).
This analysis was made at the agricultural laboratory of
the prince of Schwarzenberg, at Lobositz (Bohemia).
I am unable to give you the loss in weight which results
following the end of the fermentation. I will determine that at
the time of my ensilage (mes ensilages) of 1880. Thirty oxen
which were being fattened were nourished from this mixture
whose composition was shown above. A second table (p.
570) shows the average weight of each ox: On Feb. 1, 633
kg each. On March 1, 654 kg. And on April 1 690 kg. A third
table (p. 570) shows the ration of six ingredients given to
each animal during February, March, and April. In February
it was: Natural hay 3 kg. Brown hay (foin brun = silage) 5
kg. Corn ﬂour (farine de maïs) 1 kg. Peelings of beetroots
(cossettes de betteraves = mangel-wurzel). Chopped straw 6
kg. And salt 80 gm.
Olivier Lecq continues: In a letter of Sept. 10, Mr.
Robert told me: ‘I am recognizing more and more the great
nutritive value of the forage conserved in silos in which the
soybean constitutes about 20%. I increasingly appreciate
the importance of this plant from the viewpoint of feeding
animals, as we wait for it to be used in human nutrition.’
More nourishing than hay, less exposed to the falling
rain and the attacks of insects, the soybean (le Soja) in its
green state but with pods formed, gave me a harvest of
30,000 kg. I mixed it with green alfalfa (luzerne), grass, and
maize. I wouldn’t dare to give the soybean by itself; I would
be afraid of over-exciting the animals with a feed that would
be too concentrated.’
One hectare would, therefore, sufﬁce to feed 100 steers
for 30 days. 10 kg of this concentrated forage have produced
the same effect as 5 kg of maize ﬂour. These 10 kg cost 25
centimes, whereas the 5 kg of maize ﬂour cost at least 1
franc [100 centimes, or 4 times as much].
This, sir, is the information I can give you on soybeans
cultivated for the purpose of feeding animals.
I cannot yet give you information on my own crop. I
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don’t yet have much of it, about 3 ares [1 are = 100 square
meters], since it did not come up as well as desired. I have
some very strong plants and others that are weaker because I
had to ﬁll in the gaps by replanting during the drought.
I believe one can compare the soybean with the grape
vine for the heat that is necessary for its maturation. I believe
that soya requires even less heat–if I can judge by what
happened in my case.
One cannot be sure of being able to harvest the beans
each year in the department of Nord, but 90% of the time one
should be able to.
This crop should, therefore, be encouraged, because
even in when it doesn’t mature, the soybean will still provide
an abundance of very nutritious and beneﬁcial forage, and
it will leave the soil in excellent condition for the following
crop. Address: France.
68. Podoba, Ivan Grigor’evich. 1880. Opyt vozdelyvaniia
maslichnago gorokha (Soja hispida), v Tabricheskoi gubernii
[Experiments concerning the growth of an oil-bearing pea
(Soja hispida) in the Tavricheskaia region {of Ukraine}].
Zapiski Imperatorskago Obschestva Sel’skago Khoziaistva
Uzhnoi Roccii (Odessa). Oct. Part 4. Unpaginated. [Rus]
• Summary: Contents: Description of soil suited to soybeans.
Conditions of light vs. shade suited to soybeans. Protection
of soybeans from drought and predators. Methods of
harvesting soybeans. Composition of the soybean plant:
number of pods and seeds. Acquisition of soybeans in 1877
from Haberlandt. Beneﬁts and advantages of soybeans.
“In 1877 I received 25 yellow soybean seeds from Prof.
Haberlandt. I have multiplied this until now I have more than
15 lb of seed; I would have more than 600 lb, if rabbits had
not attacked the soybeans. Thankfully, I had more seeds left
from that batch; I planted only one-fourth of the seeds I had,
in fear of my late-spring sowing.”
During the time before summer experiments with
soybean cultivation, Mr. Podoba did not notice any signs
of soybean regrowth [which shows it is an annual plant]. “I
can surely state that this is the best / most worthy member
of the bean family, and that it can be cultivated here and
wherever, for example common beans (Phaseolus), sorghum,
and maize are grown. The soybean needs the same number
of heat units (2,500 to 3,000) as the above-mentioned plants
need.” Address: Tavricheskaia [Ukraine as of 2002].
69. Blavet, A. 1880. Le Soja hispida [The soybean]. Bulletin
des Travaux de la Societe d’Horticulture de l’Arrondissement
d’Etampes (Seine-et-Oise) p. 46-50. [Fre]
• Summary: Historical: Cultivation and propagation of
this legume by the care of the Société d’horticulture de
l’arrondìssement d’Etampes from 1874 to 1880.
As indicated by Dr. Baillon on page 687 of the
Journal de la Société centrale d’horticulture de France
(Vol. 1, 3rd series, Nov. 1879), this plant was introduced

to Europe in about 1800. It will be of interest to learn that
when I dedicated myself to research on this subject, I was
fortunate enough to uncover a printed note relating to this
matter. It appears in Vol. 3 of the Société d’Agriculture de
l’Arrondìssement d’Étampes, printed in Paris in 1822. We
read on page 84:
“’The heat of the summer of 1822 has been so favorable
to exotic plants that this year at Champ-Rond, near Étampes,
in my ﬁelds full of crops (cultures en pleine terre), I have
seen the following plants bear fruits abundantly: The
dolichos from China (le dolichos de la Chìne), the soybean
(le dolichos soja), the lablab bean (le dolichos lablab), etc.
Signed, Brun des Beaumes, doctor at the Faculty of Sciences,
Royal University of France docteur en la Faculté des
sciences de l’université royale de France.’
“Cultivated as a botanical curiosity, this plant fell into
oblivion.
“We must jump ahead to April 1854 (as we read in the
Bulletin of the Society for Acclimatization of Nov. 1879) to
see it reappear through the care of M. de Montigny, French
consul at Shanghai [China]–although it is said to have
existed in botanical gardens for 50 years.
“In 1858, Mr. Fr. Jacquemart conﬁrmed that the
naturalization of this legume was complete; then Mr. Quihou,
in 1873, declared that he had tried the crop without success.
“It was not until Nov. 1874, as indicated in the same
bulletin, that I received directly from the Society for
Acclimatization a very small sample of seeds, harvested
at the garden of Hyères. I immediately acknowledged the
receipt with thanks. I distributed this small provision with
the greatest possible discernment, and in March 1876 the
Society’s bulletin published our ﬁrst results. On p. 226 we
indicated the preferred soil and exposure, as well as the need
to plant the seed directly in the ground [and not in a pot or
ﬂat].
“In July of the same year [1876], in this Bulletin (No.
7, p. 457), I reported to the society, after tasting at home
[soybeans we had grown locally], in a general session, our
satisfaction and our hopes. But we had only begun our task;
it was necessary to expand the cultivation of this bean.
“The Universal Exposition of 1878 [in Paris], in which
our society participated with success, demonstrated to us
that the numerous samples which we had displayed / labeled
(adressés) were appreciated; for not a single pod remained
on the magniﬁcent plants on our plot. Note: Martine Liguori
states: 2007. March 30. This passage is purposely written
in an opaque manner. This article, and another in this same
periodical, imply that the Society grew soybean plants at
its booth in the 1878 Exposition in Paris. Visitors to the
booth came by and stripped off the pods and the seeds they
contained. At the end, all that were left were bare stems.
“In Feb. 1879, better supplied, I introduced this plant
to Mr. Courtois, president of the Society for Horticulture
of Eure-et-Loir, begging him to do an agronomic trial of
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the soybean (soja) as successor to the lentil, formerly so
prosperous in Gallardon before falling prey to the weevil.
“I am happy to say here how much Mr. Courtois was
eager to be useful to our cause. In my letter inserted on p. 27
(February 1879), I indicated for the ﬁrst time the resistance
of this plant to attacks of the cruel beetle. The April bulletin
of the same society contains on p. 68 my very long letter in
which, announcing the honors made to our soybeans at the
universal exposition, I speak on the culinary question, all
the while addressing historical and botanical information
contained in the Belgian Horticultural Monitor (Moniteur
horticole) (No. 1, January 1877, p. 7). I owe them to the
graciousness / kindness (l’obligeance) of Mr. Gillekens,
director of the horticultural school of Vilvorde. Finally, on p.
75 of the bulletin of Eure-et-Loir (May 1879), I indicated the
preferable means of planting that we adopted.
“From this point forward, the shipments addressed
directly or arriving from our farmers are put to use proﬁtably,
and it is thus that the Central Society of Horticulture (la
Société centrale d’horticulture) was happy to be able to
reward three presenters successively in September-October
1879, our secretaries, Messrs. Cofﬁn, Dudouy, and Lavallée.
“Wanting very much to determine the nutritional value
of this soybean, I sent a sample of it to the Agronomic
Institute of France (l’Institut agronomique de France) to be
analyzed at that time, and on November 7 of the same year,
I received by the solicitude of Mr. A. Levallois the analysis
of this plant, to which I join those of several legumes for
comparison. This table, published in a certain number
of copies, appears on p. 695 of the Journal de la Société
Centrale d’Horticulture de France (November 1879).
The results appeared so interesting to me that they should
assuredly decide success.
“From this moment on, the horticultural press occupied
itself with the greatest zeal on behalf of this plant, which is
so generous and productive.
“To the envy of one another, the farmers did me
(ce ﬁrent plaisir [sic]) the pleasure of indicating the
extraordinary yield of soybeans when cultivated in suitable
soil.” Continued. Address: President of the Society for
Horticulture of Étampes and environments, France.
70. Bulletin des Travaux de la Societe d’Horticulture de
l’Arrondissement d’Etampes (Seine-et-Oise). 1880. Visite
chez M. Poupier [Visit to Mr. Poupier]. p. 37-38. Meeting of
1 Feb. 1880. For the year 1879. [Fre]
• Summary: On 15 July 1879, the committee on cultural
visits, composed of ﬁve members, visited Mr. Poupier to see
several of the unique farms operated by him on the slope /
watershed northwest of a small hill facing Brunehaut. This
piece of ground lay completely fallow in 1870 over an area
of about 2.25 acres (1.5 arpent; 1 arpent = 1.5 English acres).
The soil was clay-siliceous mixed with very ﬁne limestone to
a depth of 70 cm and situated on a bed of little permeability.

These were excellent soil conditions for success, and the
vegetation here was magniﬁcent.
In addition, this slope which is so well exposed, is
sown with potatoes, haricot beans, soybeans (soja), etc.,
which, although tormented a little by the rabbits of the
neighborhood, also indicate that the soil suits them perfectly.
Poupier lives at Notre-Dame, Étampes. Address: France.
71. Bulletin de la Societe d’Acclimatation. 1881. Le Haéteou ou Hei-teou. Graine chinoise nouvellement importee en
France--Projets d’essais de son acclimatation [The soybean.
New Chinese grain imported into France. Trials for its
acclimatization]. 28:173-83. Jan. 26. [1 ref. Fre]
• Summary: 4. For this chapter, we have nothing better to do
than to reproduce word for word the instructions collected by
R.P. de Becquevort, as much by himself as with the aid of a
good Chinese farmer:
“Black soybeans are sown twice during the year: 1. in
spring, as soon as the rain has wet the ground enough for the
seed to germinate; 2. and after the wheat harvest, near the
end of June; hasten then, making a good effort to plant on a
harrowed ﬁeld before the soil dries.
“The sowing is done by a Chinese seed drill in lines
spaced a foot apart. The seeds are placed one by one in the
furrow dug by the seed drill’s little ploughshare. They ought
to be rather close to each other (1-2 cm) and not in piles.
If one fears drought, the furrow that received the seeds is
lightly packed down by a little stone cylinder that follows
this line. This little roller can be adapted to mechanical
French seed drills (aux semoirs mécaniques français).
“In the month of June, if the weather presses, and
often because the animals make it a default, the Chinese
sometimes plant on the stubble of the wheat without any
other labor than the furrow of the seed drill. Nonetheless, it
is always preferable to work the earth suitably.
“Black soybeans can succeed in all the ordinary terrains;
light and sandy soil is the least favorable. Clay soils suit
them, especially if rains are abundant. Black, fresh earth is
the best. This plant loves rain and heat; the summer rains in
SE Chihli, where we are, are ordinarily hot and abundant.
The cold soil and humidity of Morvan [in E. central France]
would not suit the beans as much as our humidity during the
Chinese rainy season.
“In this country, one does not fear water. I saw the
rainwater rest a very long time on a ﬁeld sown with beans.
The foot as well as the stalks were in water 3-4 in. high, and
the plant did not suffer too much from it. On the other hand,
in this year (1880) of extreme drought, there is on some land
near our residence a magniﬁcent harvest of beans. These
lands, which have been inundated for many months, have
kept enough humidity for the bean to proﬁt from the heat
without suffering from it.
“The fertilizer used by the Chinese does not contain
straw; it is composed of animal feces mixed with earth. It is
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left in piles for several months, turning it over with a shovel
from time to time. This fertilizer is spread on the ground at
the moment of sowing, ordinarily in a small quantity, not
because it spoils or would be useless, but because it is scarce.
All types of fertilizer, like oilcakes (tourteaux) or human
fertilizer, are preferable to vegetation and grain products.
“To avoid suffocation, the Chinese usually alternate
lines of beans and grains. The best system seems to be four
lines of sorghum. The air circulates easily between the
sorghum stalks that have few leaves and plant clearly, while
the beans in full ﬂower do not grow more than a block of
leaves and do not need to be ramiﬁed, for they grow upward
little or not at all.
“When the plant is a few centimeters tall, a good hoeing
is given without delay in order to weed and to open up the
soil. It is very important that the hoers do a good job between
the lines [of crops]. If a strong rain comes after placing the
seeds in the ground, the soil, beaten and hardened, can form
a crust that impedes the coming up [of the seedlings]. The
Chinese reopen the seed drill furrow by means of a little
rake with two teeth. This step is rarely necessary; however,
it much facilitates their coming up. But, this delicate work
demands attention if one does not want to break the shoots.
“A second hoeing is given when the plant is 20-25 cm
tall, and a third and last in time enough so that workers can
easily penetrate between the [crop] lines. Next, the bean is
left to itself.
“The beans sown in the spring and those that were done
only after the wheat harvest are ripe at the same time, around
mid-Sept. The ﬁrst sown are always higher and more roughgrained than the others.
“Do not wait for the complete maturity of all the pods;
those from the top, ripening later, would make [you] lose
the others. The stalks are ripped off by hand and transported
immediately onto the threshing-ﬂoor so that the beans falling
from pods open to the sun are not lost.
“It is not necessary to wait until the pods have a black
exterior; they will acquire this tint while drying on the
threshing-ﬂoor. The point of maturity appears to me to
coincide with the cutting of kidney beans in France.”
Note: This is the earliest document seen (Jan. 2003)
that uses the word “mechanical” in connection with soybean
production. Address: France.
72. von Kardofs, Adam, Jr. 1881. Sojabau in
Kämme [Soybean cultivation in furrows]. Wiener
Landwirthschaftliche Zeitung 31(11):77. Feb. 5. [Ger]
• Summary: Convinced by a preliminary trial of the
suitability for cultivation of the early-maturing yellow
soybean (Soja) under the local conditions (Bars County
[Barser Comitat] in Hungary) (today’s Tekov region of
Slovakia), last year (1880) I carried out the cultivation
of the aforementioned fruit, once again as a trial, but to
a more extensive degree and with the special taking into

consideration of the newly purchased Bertel cultivation
equipment (Bertel’schen Culturgeräthe).
Because of the fear of a late hard frost that would occur
here, the planting took place on May 24 in furrows (Kämme)
at a distance of 47 cm from each other that were pressed
by rollers that were especially constructed for the purpose.
In the absence of a Bertel sowing machine (Bertel’schen
Dibbelmaschine), the seeds were dibbled (gedibbelt) with
a 13-row Hungaria seed and dibble machine (Drill- und
Dibbelmaschine) upon which, however, only three dibble
plowshares (Dibbelschare) were left, with a cluster width
(Horstweite) of 47 cm. Since, however, the running of the
aforementioned machine that was not intended for furrow
cultivation could not take place along the wheel track, a
marker peg (Markirstift) was attached to the front frame
and the driver (Steuermann) only had to observe that the
marker was kept precisely over the center furrow of the
three that were to be planted at a time. The machine that was
put together in this way was easily pulled by one horse and
worked without any trouble at all. On June 2, all of the plants
had come up; on June 14, the ﬁrst hoeing work took place
with the Bertel cultivator (Bertel’schen Cultivator) and, at the
same time, the narrow strips between the rows that had not
been touched by the cultivator were hoed with a hand hoe
and the plants thinned. On July 1, hoeing took place for the
second time with the aforementioned cultivator, and at the
same time, soil was hilled up around the plants (behäufelt).
Further work by hand was not necessary. The cultivator
works excellently both here and with beets and poppies and
carrots and carries out the hoeing, weeding, and hilling up in
an impeccable way. On July 12, the planting blossomed, on
August 15, the blossoms had dropped (abgeblüht) and the
soil was completely shaded. Maturity occurred on October
12, and the harvest was begun immediately. But alternately
rainy weather delayed the completion of the harvest to
such an extent that only on October 30 was the last wagon
that was loaded happily brought into the farmyard. Under
continuous consideration and devotion, the soybean, which
is hygroscopic to a high degree, was able to survive the
thoroughly rainy autumn, until the cold that ﬁnally occurred
allowed for the threshing. That occurred with a lifting
thresher (Stiftendreschmaschine) and yielded a result of 23.5
hl (hectoliters; 1 hectoliter = 100 liters) of completely mature
seeds per hectare.–The location of the plot was free from
the north and east winds and on a ﬂat area of the valley ﬂoor
(300 m. above sea level) (in the Neusohl area of Hungary
{today’s Banská Bystrica, Slovakia}); the soil was a sandy
loam, the topsoil of the ﬁeld (Ackerkrume) had a depth of 23
cm and had the following chemical composition:
A table follows with the column headings of Content
in percent of: Phosphoric acid, Sulfuric acid, Potassium,
Sodium, Calcium, and Magnesia; and rows of Soluble in
hydrochloric acid and Soluble in 10% acetic acid
In addition to its manifold advantages, the cultivation
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in furrows in this case also still had the beneﬁt that the
soybeans–which, it is well known, do not do very well with
hilling up with ﬂat cultivation (Flachbau) because of the low
formation of pods (Schotenansatz)–can be very easily and
well hilled up when planted in this way.
Adam von Kardofs, Jr.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
73. Wiener Landwirthschaftliche Zeitung. 1881. Soja als
Geﬂügelfutter [Soybeans as poultry feed]. 31(11):79. Feb. 5.
[Ger]
• Summary: Baron R. von Walterskirchen writes to us about
this: As is generally known, the seeds of pulses are not so
welcomely eaten by poultry (with the exception of pigeons).
The soybean (Sojabohne) forms an exception to this in that
all poultry (chickens, pigeons, turkeys {Indians}, ducks,
geese) gladly accept it as an exception. Another advantage to
this esteemed plant.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
74. Podoba, Ivan Grigor’evich. 1881. Iz pis’ma v redaktsiiu
“Trudov” [Letter to the editorial ofﬁces of Trudy]. Trudy
Imperatorskago Vol’nago Ekonomicheskago Obshchestva,
St. Petersburg (Scholarly Works of the Imperial Free
Economical Society) 1(3):393. March. [Rus]
• Summary: The seeds of the yellow variety of soybean
(Soja hispida) may be successfully cultivated in those areas
where ordinary maize is grown. Found among the seeds
of the yellow soybean, the reddish-brown seeds belong to
a different variety of Soja hispida; they must be specially
cultivated, since this kind of soybean ripens later (by 7-12
days) than the yellow one.
Planted without moistening the seeds, the care and
harvesting of the soybean does not present any special
problems.
The main concern in the cultivation of soybean should
be to protect the seeds from rabbit attacks, and also to see
that individual plants are not shaded by weeds, trees, or by
other soybean plants growing in thick stands.
It is very desirable that the highly respected editorial
ofﬁces of Trudy bring to common knowledge all information
related to the cultivation of this new-to-us and very useful
plant, throughout our vast fatherland, and to communicate all
results concerning use of the straw and soybean pods in the
feed of animals, and use of the seeds as a source of nutrients
instead of peas, and as a coffee substitute (surrogat kofe).
Receive my assurances... and so on. I. Podoba. 5 March
1881. Address: Tavricheskaia [Ukraine as of 2003].
75. Journal de la Societe Centrale d’Horticulture de France.
1881. Procès-verbaux. Séance du 24 Novembre 1881 [Verbal
proceedings. Meeting of 24 November 1881]. 3:699. Third

Series. [Fre]
• Summary: Mr. Giraud (Mauritius) says that entomologists
know of a certain insect that attacks conifers.
The same member [Mr. Giraud] points out the fact
conﬁrmed by Mr. Vavin that the cutworm or caterpillar (Vers
gris ou chenilles) of the Agrotis exclamationis L. (Heart and
Dart moth) and the A. segetum Cat. (Turnip moth caterpillar)
of Vienna, which has been abundant this year and which has
devoured underground almost all types of vegetables, has not
touched the soybean or oil pea of Japan (Soja hispida DC, ou
Pois oléagineux du Japon), and this constitutes a new merit
for this legume. Address: Etampes, France.
76. Carrière, E.A. 1881. Chronique horticole [Horticultural
chronicle]. Revue Horticole: Journal d’Horticulture Pratique
(Paris) 53:441-45. Dec. 1. See p. 442-43. [1 ref. Fre]
• Summary: The section about soybeans notes: Decidedly,
soya is going places. From the garden, it will move to the
ﬁeld; from trial to applied use, that is a logical course.
There follows an extract from a letter addressed to
Messrs. Vilmorin by Mr. Tardieu, at Frétoy-le-Chateau, by
Guiscard (Oise (department)). One passage is quoted.
Soya will be, I believe, a God-send to light soils as
a weed smothering plant, having behaved better, in the
maturing process, than the native beans. I had the whole ﬁeld
cut with a mower. The leaf break-down, which concerned
me, went well. Because of the thinness of each leaf, the vast
quantity of those leaves is an added safety factor. Thus I am
planning to cultivate this plant on a large scale in my light
soils. This plant becomes so thick that rabbits nibble on the
outskirts and have difﬁculty entering into the ﬁeld.
Let us notice however, that if it (soya) is cultivated
as a ‘smothering plant,’ it would be suited to select a very
vigorous and bushy plant, even if it does not ripen its fruits
so well, as, in this case, it would be an exceptional kind
of cultivation, intended to cleanse the soil as it is done for
weeding cultivations (Note: This may mean to cultivate the
soil to make existing weed seed sprout–and then till them
into the soil as green manure–before they set new weed
seeds).
In the event that one would seek a forage crop, then one
should select an early variety that, besides the stems and the
leaves, could ripen its fruits, which would add to the nutritive
character of the forage. Address: France.
77. Cook, George H. 1881. Soja beans. Report of Rutgers
Scientiﬁc School, the State College, for the Beneﬁt of
Agriculture and the Mechanic Arts 17:54-57.
• Summary: “We made another trial of these beans this year,
planting them very thick in two rows 128 feet long, upon
very good ground. They grew well all season, and ripened
evenly, not being much affected by the extreme dry weather.
The crop of beans from the rows was twenty-two pounds.
They can be easily planted and properly tended in rows two
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feet apart. This appears to be a good way of growing them.
Last year we tried to grow them by sowing the seed, but they
were soon overrun and choked by weeds, and the crop was
worthless. This year success is very encouraging. An acre of
ground, at the rate these rows produced, would yield thirtyone bushels.
“The seed was obtained, part in Munich and part in
Vienna, in 1878, and has now been planted three times
without showing any signs of deterioration from our climate
or soil. It has some most valuable properties as a farm crop.
To quote from the paper sent out by the Bavarian Experiment
Station:” Note 1. This same translation appeared in Cook
1879.
“The following is the composition of the beans grown
on the College Farm this year, which is the third year’s
growth with us:” A table (p. 56) shows: “Albuminoids
35.39%, fat 19.01%, carbohydrates 26.17%, ﬁbre 4.96%, ash
4.88%, water 9.64%.”
“The superior value of these beans will be better
appreciated after an examination of the composition of some
of our best-known feeding substances, and a comparison of
the results.” The same table and subsequent analysis of it that
appeared in Cook’s 1879 annual report is reproduced again
here. The article concludes: “We hope in another year to be
able to make some feeding experiments with soja beans.”
Note 2. This is the earliest document seen (Nov. 2016)
concerning the cultivation of soybeans in New Jersey. This
document contains the earliest date seen for the cultivation
of soybeans in New Jersey (1879). The source of these
soybeans was Bavaria, Germany, and Vienna, Austria.
Note 3. This is the earliest document seen (Nov. 2016)
by an agricultural (land-grant) college or experiment station
that describes an experiment growing soybeans. Soybeans
were ﬁrst cultivated at Rutgers in 1879.
Note 4. Largely through the inﬂuence of George
Hammell Cook, “the New Jersey legislature, by an act of
April 4, 1864, designated Rutgers Scientiﬁc School as the
State College of Agriculture and Mechanic Arts and made
it the beneﬁciary of the Federal Land Grant Act of 1862...
That year a farm of 100 acres was purchased, and ﬁeld
experiments with fertilizers were begun in 1865... Professor
Cook became vice president of Rutgers College in 1864”
(True 1937, p. 75-76). Address: New Jersey.
78. Country Gentleman. 1882. The Soja bean. 47(1523):275,
cols. 1-2. April 6.
• Summary: “In answer to a recent inquiry, we give the
substance of the statement in the Ninth Annual Report of
the New-Jersey State Board of Agriculture, by Prof Geo.
H. Cook, in his account of the crops grown on the College
Farm, at New-Brunswick. The seed were obtained in the ﬁrst
place, a part in Munich and a part in Vienna in 1878, and
the crop. has been tested for three years. The planting the
past season was made in very thick rows, on rich ground.

The beans grew well, ripened evenly, and were little affected
by dry weather. They may be easily cultivated in rows two
feet apart. They were sown broadcast last year, but were
overrun and choked with weeds. The crop the past season
yielded at the rate of 31 bushels per acre. The analysis of
the beans indicates high value for food, 35 per cent. being
albuminoids, 19 fat, and 26 carbohydrates. By comparison
with other foods, clover hay being rated as worth a dollar
per 100 pounds, the Soja bean stands by analysis as worth
$2.55 per 100 pounds, timothy hay 93, Indian corn 1.29, oats
1.26, horse beans 1.59, wheat bran 1.26, cured corn fodder
and oats straw each 59, and horse beans 2.45. The actual
digestible value of these beans can be determined only by
experiment, which is yet to be made.
“Prof. Cook thinks it may be a better crop to go between
corn and wheat than oats and potatoes, and is not subject to
the same difﬁculties in curing as common beans, as they do
not easily shell out, and the coarser stalks admit of being
cured like Indian corn. Additional statements are quoted from
the report of the Bavarian Experiment Station, among others
that from thirty-three to ﬁfty-ﬁve bushels of seed, and two
and one-third tons of nutritious straw, have been obtained
from an acre. It is a native of Java and the East Indies, is an
annual leguminous plant, the stalk from twelve to eighteen
inches high, with three-parted oval pointed leaves, hairy on
both sides. The pod is from one to one and a half inches long,
hairy, containing two or three oval yellow or brown seeds,
the size of a ﬁeld pea. Its large leaves shade the ground.”
79. Frank, A.B. 1882. Zeigt Soja-Bohnen... and deren
Wurzeln sich die Gallen des Wurzelaechens (Anguillula
radicicola Greef) beﬁnden... [Display of soybean plants with
root gall on their roots...]. Verhandlungen des Botanischen
Vereins der Provinz Brandenburg (Berlin) 23(2):54-55.
Session of 30 Sept. 1881. [Ger]
• Summary: Gives a short description of the root gall
(Anguillula radicicola Greef) on soybeans (Soja-Bohnen) in
a garden / greenhouse at the veterinary school in Berlin.
Kirchner (1895) noted that Frank (Sept. 1881) observed
only root nodules, on the plants where they were found, that
were caused by Heterodera radicicola. Katsufuji (1919)
states, “In 1881, A.B. Frank (in Sitz. Ber. bot. Verein Prov.
Brandenburg) reported that H. radicicola attacked the roots
of this crop [the soy bean]. This is perhaps the ﬁrst record of
this subject.”
Note 1. This is the earliest document seen (April 2019)
concerning a soybean disease.
Note 2. These root galls were later described as
nematodes by Kirchner in 1895. Address: Berlin, Germany.
80. Saccardo, Pier Andrea. 1884. Sylloge fungorum omnium
hucusque congnitorum... Vol. 3 [Compendium of information
on all fungi known to date... Vol. 3]. Patavii [Padua], Italy:
Sumptibus Auctoris Typis Seminarii. 860 p. See p. 509.
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Alphabetic index of genera. Alphabetic index of species. 23
cm. [Lat]
• Summary: Page 509 gives an early reference to a soybean
disease: “199. Septoria sojina Thüm. Symb. Myc. Austr.
III. n. 63.” The latter citation refers to Felix de Thümen.
1877-80. “Symbolae ad ﬂoram mycologicam austriacam.”
Following a botanical description, the author states: “Hab.
ad folia viva vel languida Sojae hispidæ, S. Michele Tiroliæ
et Rubbia prope Gorizia.”
The author was born in 23 April 1845 in Trevino, Italy.
He died on 11 Feb. 1920 in Padova. Address: Italy.
81. Welch, Adonijah Strong. 1885. Report on the
organization and management of seven agricultural schools
in Germany, Belgium, and England (Continued–Document
part II). Washington, DC: Government Printing Ofﬁce.
107 p. See p. 73-77. Made to Hon. George B. Loring, U.S.
Commissioner of Agriculture.
• Summary: Continued from page 76: “The following are
means of various analyses made in Japan of food products
obtained from the soy bean, and which are largely consumed
there:”
Table 4, titled “Percentage composition,” shows the
percentage content of the six constituents listed above in four
Japanese food products: White miso, red miso, bean cheese
[tofu], and frozen bean cheese [dried frozen tofu].
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term “frozen bean cheese” to
refer to dried-frozen tofu.
“The ash of miso consists mainly of common salt, which
is added in the process of manufacture.
“The ash of the soy bean was found, as a mean
of several samples, to have the following percentage
composition. The composition of that of the straw is also
given: Table 5 (untitled) lists the percentage composition of
each of the following constituents in soy bean ash and soy
bean straw ash: Potash, soda, lime, magnesia, ferric oxide,
chlorine, phosphoric pentoxide, sulphur trioxide, and silica.
“The crop takes from the soil a large amount of valuable
mineral constituents, phosphoric acid and potash, as well as a
large amount of nitrogen.
“The results of the German and Austrian experiments
show that where temperature is not too low, the result of the
harvest as compared with that of ordinary beans or peas is
exceedingly satisfactory.
“The kinds most suited for cultivation there are the
yellow, brown, round black, and long black varieties, i. e.,
pallida, castanea, atrosperma, and melanosperma, especially
the ﬁrst three named. They require a vegetation time of
about one hundred and ﬁfty days, during which the average
temperature must be about 58º F. (14.3 C.), and number of
heat units (the average temperature multiplied by the number
of days) [Wärmesummen] about 2,100 C. They may be sown
the beginning of May and harvested the end of September or

even the beginning of October.
“The seeds should not be sown deeply, not more than 1
to 1½ inches deep, and about eighteen plants to the square
yard may be left after weeding and thinning out. The plants
grow to a small bush about 2½ feet high, and produce pods
with two to ﬁve seeds. The most suitable soil is a peaty soil,
or one containing a good deal of organic matter, and the next
most favorable is a calcareous soil. Nitrate of soda has been
found to be a good manure for the crop in Germany and
also potash salts, especially potassium sulphate. Ammonium
sulphate did not give as good a return as the same amount
of nitrogen in the form of nitrate; on soils poor in organic
matter it would probably be better to supply the nitrogen in
some organic combination, such as rape-cake, shoddy, and
the like. Phosphoric acid, especially as a dicalcic phosphate
was a help on some soils.
“Field experiments made by myself on this crop in
Japan showed that wood ashes had a good effect, and that
anything like an excess of nitrogen was very harmful to the
yield of grain. In that country the plants are often sown on
the dividing ridges between the plots of paddy and without
any manure. The yield of seed and straw in the German
experiments compares very favorably with that of peas and
beans grown under the same conditions; from 2,000 to 3,000
pounds of seed and from 5,000 to 10,000 pounds of straw per
acre have been obtained.
“Feeding experiments with the produce have been made
with pigs, sheep, oxen, and milch cows, and with very good
results. The bean is a most excellent addition to other foods,
especially such as are deﬁcient in nitrogenous matter and fat.
The digestion co-efﬁents of the nitrogenous matters of the fat
and of the non-nitrogenous matter of the soy bean, and also
in the cake left after its pressure for oil, closely approximate
to 90 in each case. As a mean of two direct experiments with
soy bean straw, the digestion coefﬁcients were found to be
as follows: Nitrogenous matter 60.8, fat 6.2, ﬁber 33.6, and
non-nitrogenous extractive matters 69.0. The hulls are rather
less digestible.
“The albuminoid ratio in the bean is about 1 to 2.3,
in the straw 1 to 8.1, in the hulls about 1 to 20, and in the
cake 1 to 1.3. An analysis of the cake shows: Water 13.4%,
nitrogenous matter 40.3%, ﬁber 5.5%, carbohydrates 28.1%,
fat 7.5%, ash 5.2%. Total: 100.0%.
“In good condition it would be a valuable addition to our
feeding cakes, but it is too highly valued in the East to enable
it to be imported to any extent at a proﬁt.
“The soy bean plant has considerable power of resisting
unfavorable climatic inﬂuences, as cold, drought, and wet;
and appears to be particularly free from insect attacks, and,
indeed, from all parasites; this last, if it continues, is by no
means a slight advantage. The soy beans are eagerly bought
by the natives of Southern Italy, an almost vegetarian race;
that they are easily digested I can speak from experience,
having frequently used them on my table, cooked after the
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manner of haricots. Taking into account the great richness
of these beans in valuable food constituents, their easy
digestibility, the value of the straw, and the great probability
of some variety being able to be acclimatized without great
trouble, this Soja hispida is worth consideration. The bean
would form an exceedingly useful addition to the food of the
poorer classes, as a substitute for a portion of the animal food
which in the kitchens of the laboring classes is so wastefully
cooked. One use it has already found, not altogether to be
commended, viz., after roasting, as an adulterant of and
substitute for coffee.
“We have procured seeds of several varieties direct
from Japan, and of one variety from Germany, and these are
now being cultivated in the botanic garden. They were sown
rather late, and the month of June has not been favorable
to their growth, but some of the varieties promise fairly.”
Address: LL.D., Ames, Iowa.
82. Church, Arthur Henry. 1886. Food-grains of India.
London: Published for the Committee of Council on
Education by Chapman and Hall, Ltd. 180 p. See p. 14044. Illust. Index. 27 cm. 35 plates, with Fig. 26 being of the
soybean. South Kensington Museum science handbooks.
With 23-page supplement, 1901. Reprinted in New Delhi,
India in 1983 by Ajay Book Service. [17 ref]
• Summary: “The soy-bean. Glycine Soja, Sieb. and Zucc.
Synonyms–Soja hispida (Moench.); Dolichos Soja (Linn.);
Soja angustifolia (Miq.). Hind. [Hindi]–Bhat, Bhatwan.
Punjab [Panjabi]–Bhút. Beng. [Bengali]–Gari-kulay. Naga–
Tsu-dza.
“This important bean is the seed of Glycine Soja, a
small, sub-erect, trifoliate, hairy annual, with pods generally
3 to 4-seeded. It belongs to the natural order Leguminosae,
sub-order Papilionaceae, tribe Phaseoleae, and sub-tribe
Glycineae; 5 genera are included in this sub-tribe. Glycine
contains about 12 species, chieﬂy Australian, but 3 are
Indian, namely G. javanica, G. pentaphylla, and our present
species.
“The soy-bean forms a considerable article of food in
China and Japan. Since 1873 it has been successfully grown,
as an experiment, in some of the warmer parts of Europe.
It is widely spread in the outer Himalaya, and tropical
regions from Kumaun to Sikkim, and the Khasir [Khasia /
Khasi Hills], and the Naga Hills to Upper Burma. It is often
cultivated, rather largely in Busti and Gorakhpur [in today’s
Uttar Pradesh], Patna, and Purniah [Purnea] Districts [both in
today’s northeast India].
“This crop is generally grown by itself; the seeds are
sown from June to September; the harvesting takes place
between November and January. It is consequently a kharif
crop. The seeds should be placed at a depth not exceeding
1 to 1½ inch; 18 plants may be left, after weeding and
thinning, to the square yard. A peaty soil, or one rich in
organic matter, suits the plants best; a calcareous soil is

also favourable to its growth. Sulphate of potash is a good
manure, nitrogen may be supplied either as nitrate of soda
or, in the case of soils poor in organic matter, in the form
of rape or mustard cake, but it is rarely needed, while
large applications of nitrogenous manure exert a distinctly
injurious effect upon the yield of beans. So far as we know,
this very important, vigorous, and productive pulse is not
attacked by any insect or parasitic fungus.”
A full-page illustration (p. 141) shows the upper part of
a soy-bean plant, with ﬂowers and a lengthwise cross section
of one of the pods.
“Very few vegetable products are so rich as this
bean at once in albuminoids and in fat and oil, the former
constituent amounting to 35 per cent., and the latter to 19.
The cultivation of the pale large-seeded varieties should be
extended.”
A table titled “Composition of soy-beans” (p. 143)
shows that the seeds contain 35.3% protein, 18.9% fat, 4.6%
ash, 11.0% moisture. “The nutrient-ratio is here about 1:2,
while the nutrient-value is 105. Potash forms nearly onehalf, and phosphorus-pentoxide one-third of the ash of the
soy-bean. Ripe soy-beans require long soaking, preferably in
warm water, in order to render them soft.
“In China and Japan three preparations are extensively
made from the soy-bean. Soy sauce is the best known of
these, but more important are the soy or bean cheeses, and a
kind of paste. The beans are sometimes pressed for the sake
of the oil they yield; the residual cake forms an extremely
rich cattle food, containing as it does 40 per cent. of ﬂeshformers and 7 per cent. of oil. The soy-bean may also be
grown as a fodder plant. If cut just when the pods are fully
formed it makes an excellent hay, superior to that of the
lentil.”
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term “bean cheeses” or (by
implication) “soy cheeses” to refer to tofu.
Webster’s New Geographical Dictionary (1988) deﬁnes
Bengal (earlier Bengal Presidency) as a former province in
northeast British India, and now a region encompassing West
Bengal, India, and Bangladesh. The capital was Calcutta,
located on the Hooghly River about 90 miles from its
mouth. Calcutta is now the capital of West Bengal, India.
Dhaka (Dacca) is the capital of Bangladesh. Bangladesh was
formerly East Bengal (part of India, 1700s-1947), then East
Pakistan, 1947-1971. It became Bangladesh in 1971.
This one of the earliest document seen (March 2001)
that clearly refers to soybeans growing in Burma, but it is not
clear whether these are cultivated or wild soybeans.
Page 127 discusses “The Pea-Nut. Arachis hypogaea,
L.” Six local vernacular names are given. “This plant is
probably of American origin, although it has long been
cultivated in India, on the West Coast of Africa, and in many
other tropical countries. There is a similar plant, Voandzeia
subterranea [Bambara groundnut], allied to Vigna, which
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grows under the same conditions.” The composition of peanuts (in 100 parts and in 1 pound) is given. “Half the weight
of pea-nuts is oil... Pea-nuts, after the greater part of the oil
has been extracted by pressure, yield a cake well adapted
for feeding cattle.” An excellent full-page illustration (line
drawing, p. 126) shows the pea-nut plant with seeds growing
under ground and details of ﬂowers and seeds.
Note 2. This is the earliest document seen (March 2001)
that mentions Voandzeia subterranea. Webster’s Third New
International Dictionary has an entry for “voandzeia: [NL,
from Malagasy voandzou]. A genus of tropical creeping
herbs (family Leguminosae) with trifoliate leaves and small
axillary ﬂowers.” We later learn that one species, Voandzeia
subterranea (L.) Thouras, is called the Bambara groundnut.
The Bambara are a Negroid people of Upper Niger.
Note 3. This is the earliest English-language document
seen (Oct. 1999) that contains the term “nitrate of soda” (as a
fertilizer) in connection with soy-beans. It was later renamed
“sodium nitrate.”
Note 4. This is the earliest document seen (Oct. 2002)
that uses the word “kharif” to refer to the rainy season in
South Asia.
Note 5. A long, positive review of this book appeared
in the Times of India (25 Dec. 1886, p. 4), which mentioned
that even though Church had never been to India, he derived
his knowledge from reliable sources. The word “soy-beans”
appeared twice in the review. Address: Prof. of Chemistry,
Royal Academy of Arts, London.
83. Hayward, Albert I. 1889. Report of the Agriculturist.
Maryland Agricultural Experiment Station, Annual Report
1:70-75. For the year 1888. See p. 71-73.
• Summary: The section titled “The soja bean (Soja
hispida)” (p. 71-73) states: “The object of this crop was to
test the qualities of this Japanese forage plant.” The crop was
planted on 9 June 1888 on 27 plots, each one-eighth of an
acre in size. All growth stopped in mid-July when a blight
seemed to seize the plants. “Aphides were found on the
leaves and the ends of the roots were dead.” “About the 10th
of August new leaves began to appear and the growth was
very vigorous from that time till harvest,” which began Sept.
21. The average plant height was 2 feet, but some plants
reached 3 feet. “The pods had begun to form but the seed
was not developed. The stems were hard and woody near
the ground. The crop was run through a fodder-cutter and
ensiloed with corn and sorghum, alternating the loads as they
were drawn, thus mixing three forage plants. This proves to
be a food eaten very readily by cattle and showing a marked
improvement in the ﬂesh of the animals and in quantity of
milk produced. The woody stems of the beans are kept moist
in the silo and the stock eat them up clean.” The largest yield
was at the rate of 11,088 lb/acre. “This would undoubtedly
have been very much increased by a reasonable quantity
of manure or fertilizer.” A table (p. 73) shows the chemical

composition of the soja bean plant (at two stages of growth,
Sept. 22 & 26), red clover, and timothy.
When “the Soja Bean and common Red Clover are
compared ton for ton of green product, at time of harvesting,
the former gives more total dry substance, or food, than
the latter, and this in the form of more valuable nutrients.
It has also been abundantly proven that land which will
not produce enough clover to pay for cutting, will yield an
average crop of the Soja Bean.” Address: B.S., Agriculturist.
84. McBryde, J.B. 1890. Chemical statistics of corn crop
of South Carolina. Maize fodder ensilage. Cow peas as a
forage crop. Composition of soja bean vines. South Carolina
(Clemson) Agricultural Experiment Station, Bulletin No. 8.
p. 53-79. March. New Series 2.
• Summary: The section titled “Cow peas as a forage crop”
states (p. 68-69): “This crop seems especially adapted to
meet the wants of our Southern farmers. Its extensive and
deep root system enables it to withstand the long dry spells
common to our climate, and also to gather nourishment
from soils on which shallow growing crops would starve. It
responds readily to fertilizers, and on fair soils will produce
as large a yield of nutritive matter as almost any forage crop
we can grow. It makes such a rapid growth that two crops
can be grown in a season. The growth is so luxuriant that all
noxious weeds are choked out. The most serious objections
urged against this crop are its great bulk and the difﬁculty of
curing it.”
A table gives three analyses of the composition of “cow
pea vine hay.”
This section continues (p. 75-76): “Of this [nitrogen]
the cow pea vine contains 205 pounds [per acre], valued at
$32.42. If this were all removed from the soil, a very few
crops would soon ruin the richest land. But it is known that
the cow pea will ﬂourish on soils which are deﬁcient in
nitrogen; this fact has led to the belief that this crop obtains
at least part of its nitrogen from atmospheric sources. We
take the following from Bulletin No. 5, Storr’s School
Experiment Station, Mansﬁeld, Connecticut:
“1. Peas, alfalfa, serradella, lupine, clover, in all
probability, and apparently leguminous plants in general,
are able to acquire large quantities of nitrogen from the air
during their periods of growth.
“’2. There is scarcely room to doubt that the free
nitrogen of the air is thus acquired by plants.”
Table XXIII (p. 77) gives the composition of cow peas
and soja beans. These soja beans were grown by W.H. Perry
of Greenville, South Carolina. On a dry matter basis, cow
peas contain 25.96% protein compared with 39.17% for soja
beans. “In placing it [the cow pea] beside the soja bean we
have unintentionally shown it to a disadvantage, as the latter
is almost without a rival as a feed stuff–approaching nearly
to cotton seed meal in per cent. of crude protein and in per
cent. of crude fat far exceeding it.” Note 1. The cotton seed
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meal mentioned here appears to be simply ground cotton
seeds, which have not been defatted.
In the section titled “Composition of soja bean vines,”
table XXV (p. 78) gives the composition of soja bean vines
and straw grown on the Columbia farm. The vines were
cut in full bloom on 5 Aug. 1889. The straw, from the crop
of 1888, consists of hulls and vines after the peas had been
threshed. The vines contain 16.88% protein compared with
4.25% for the “straw.”
Table XXVI (p. 79) gives the “Fertilizing constituents
of soja bean vines and straw.” The following values are
given for each in both per cent. and pounds per ton: Moisture
at 100ºC, nitrogen, phosphoric acid, potash, soda, lime,
magnesia, sulphuric acid, and insoluble matter. The soja bean
probably obtains its “nitrogen from the air and subsoil...”
Note 2. This is the earliest agricultural experiment
station publication seen (May 1999) that contains the word
“Soy” or “Soja” in the title.
Note 3. This is the earliest English-language document
seen (Oct. 1999) that mentions lime as a fertilizing
constituent of soja bean plants (the vines).
Note 4. This is the earliest document seen (Oct. 2018)
concerning soybeans and atmospheric nitrogen ﬁxation in the
United States.
Note 5. This is the earliest English-language document
seen (Aug. 2018) that uses the word “nitrogen” in connection
with soybeans obtaining nitrogen from the air.
Note 6. This is the earliest English-language document
seen (July 2016) that contains the term “cotton seed meal”
(written just like this). Address: A.B., C.E., 1st Asst.
Chemist, Columbia, South Carolina.
85. Lakner, Laszlo. 1890. A szójababról [About the soybean].
Mezogazdasagi Szemle (Agricultural Review) 8:204-08.
[Hun]
• Summary: So few of our farmers recognize the importance
of this valuable crop that it cannot be but advantageous to
discuss some of its features. Soybean has been cultivated for
a long time now in China and Japan, and even in Australia,
and is grown mainly for human consumption, for which
purpose it is roasted as a coffee surrogate; we ﬁrst noticed
it at the World’s fair held in Vienna in 1873, where it stood
out due to its high protein and fat contents. After ﬁeld
experiments have ascertained that it can be adapted to the
conditions here in Hungary, the crop has been subjected to
large scale production in various manors.
Although the exact results and ﬁndings of experiments
involving feed derived from soybean (sója) which might
elevate it above other fodder crops is a topic steeped in
quagmire, the very fact that wherever production has begun
it has not only been continued but has verily forced out
other types of fodder allow us to draw the conclusion that,
in general, it is suitable for the purpose and putting soybean
into large scale production is deﬁnitely worth consideration.

Despite the fact that there are some farmers who have
been deterred from soybean by a bad harvest or a poor
feed experiment, we are willing to believe that the reason
for the former, if not due to soil or climatic conditions, is
incorrect or extensive farming procedures and the reason
for the latter is the extremely sensitive nature of such types
of experiments. An insigniﬁcant error can substantially
inﬂuence the end result; the nutrients provided in incorrect
ratios, individual tendencies, age, purpose of utilization,
the duration of the experiment, etc. will all lead to different
evaluations of the conclusion. As a result, if one is perhaps
inclined to beneﬁcially view a certain type of fodder crop,
the advantage of the given crop can be easily erroneously
attributed to the wrong subject. This very publication
included an article by a practiced and practical farmer
about a feed experiment which compares soybean with
broad bean. In it, broad bean is made out to be so much
more advantageous than soybean that, if the article were
to be considered true in general, any farmer choosing to
grow soybean instead of broad bean would be considered
ridiculous, even though soybean can be grown wherever
broad bean can and will even provide better results.
Soybean likes strong but not overly rich soils with
a high humus content. As a result, it is seldom sown in
soil treated with manure. However, it does respond well
to fertilizers and, even despite its 30% protein content,
phosphorous fertilizers are the most effective; soybean does
not take up large amounts of nitrogen, and applications of
fertilizers containing potassium nitrate, ammonia, etc. are
usually unnecessary. Soybean can easily be integrated into
crop rotation as it ﬂourishes after any preceding crop. In fact,
when given a small amount of bone meal, it has been shown
by a substantial manor where it has been produced for 10
years on more than 100 jugerums [one jugerum = about 0.62
acres] to provide good yields even when it follows oats. It
is an excellent preceding crop for wheat and leaves the soil
in a clean, mature condition and provides other crops the
favorable conditions offered by root crops. Soybean also
allows for the optimal distribution of manual and horsepowered labor.
As regards its production, it is obviously impossible to
set up general rules. However, in light of the basic principles,
it will be easy to hit upon the right treatment for the
respective conditions.
The soybean harvest in autumn should be followed by
ploughing, deep if possible, and, if phosphorus fertilizer is
required, it should be applied either before ploughing or on
the stubble itself, which is in fact even more advantageous
(e.g. 150-200 kg of bone meal per cadastral jugerum [one
cadastral jugerum = about 1.4 acres]); however, if the
furrows are left uncovered, the bone meal should be applied
in spring, after the ﬁrst harrowing and 8-9 days before
sowing. It should be worked into the soil with a cultivator,
following which the soil should be ﬂattened with a roller to
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ensure that the seeds do not fall on soil that is overly loose.
However, the soil should be suitably loose, which requires
commensurate use of the harrow and roller. A seed drill is
used for sowing, with rows spaced 40-44 cm apart and 3035 kg of seed per cadastral jugerum [= 1.4 acres]. The seeds
should be sown no deeper than 3-4 cm. Sowing takes place
later than cereals and at the same time as sweet corn to avoid
any possible damage caused by late frosts to the fragile
young seedlings.
Germination can be greatly hindered by hardening of the
soil surface, which has to be often dealt with in case of soils
prone to hardening; the roller might be enough to suitably
loosen the soil, but often the harrow must be used in a
diagonal pattern to provide the adequate level of help, unless
the hardened soil surface has covered the just germinated
plant. In this case, there is no other recourse than to have
manual laborers–working intermittently by hand and with
hoes–free the seedlings. Afﬁxing small, triangular strips of
wood to the roller might be expedient.
As germination starts in the rows, thinning and perhaps
transplanting must be performed to ensure that the plants are
of equal distances from each other and thus avoid certain
seedlings from outgrowing others, which would result in
limitations from competition. This is an especially likely
problem due to the fact that soybean suffers from few pests;
the likelihood of losses from discrepancies in distances is
not an issue like in the case of, for example, carrots. This
distance between plants can be 10 or 15 cm, depending
on row spacing. Both the rows and the spaces between
the plants should be hoed manually a few days later, after
which the strong, thinned plants will soon start to grow
energetically and, if there are no weeds present, it will be
sufﬁcient to loosen the soil surface with a mechanical hoe
after rain or if the soil surface becomes compacted, which
both conserves water and ensures an air supply to the plant
roots. It is self-evident that in case of great weed infestation,
the hoeing should be “blindly” repeated along the tracks
of the seed drill as many times as is necessary, including
even before germination. This intensive tilling is essential
for ensuring the best possible results in the case of this
crop, which provides the highest levels of nutritional value.
Expenditures should not be foregone after sowing, as work
should be carried out to the required and rational degree
until the plants are large enough that no more work can be
performed.
At the end of September or in the beginning of October,
the soybean plants will suddenly turn yellow, at which time
harvesting should be commenced immediately; if the beans
are not ripe enough, they will be sure to go bad or suffer
from mold in the stacks or warehouse; if they are too ripe,
many beans will drop out. This degree of ripeness is easy
to recognize from the general change in color and from the
rattling of the pods. The most common and most primitive
form of harvesting is plucking the whole plant from the

ground; even despite the fact that it is hard to get manual
laborers to perform this work (because the sharp hairs on
the soybean stems hurt their hands), this method also leads
to a rather unclean yield: the earth stuck to the plant roots
can never be entirely removed in the threshing machine.
However, this method is cheaper. Under normal growing
conditions, the use of a sickle is justiﬁed, and this work can
even be performed by womenfolk.
It is interesting to note that in certain years and under
regular circumstances the soybean plant’s stems branch off
right at ground level, while under other conditions these
stems start growing only at a certain distance from the
ground and the plant grows thin and tall; it seems that the
weather and the size of the ﬁeld used for growing can greatly
inﬂuence this phenomenon. In the latter case, the wheat
harvester can provide excellent service and will be quick and
inexpensive. If no harvester is available, a scythe can also
be used. However, if the stems are short or the plants have
fallen / lain down due to heavy rains or storms, many pods
will be left behind no matter how low the harvester is set,
and work will be difﬁcult even with the scythe (Continued).
Address: Hungary.
86. Lakner, Laszlo. 1890. A szójababról [About the soybean
(Continued–Document part II]. Mezogazdasagi Szemle
(Agricultural Review) 8:204-08. [Hun]
• Summary: (Continued): If they do not contain too many
weeds, the rows cut in this manner can be stacked in ricks
up to 2-3 meters high, depending on their moisture content.
They should be left untouched until they are air-dry, which
should take place in 2-3 days if the weather is ﬁne. The ricks
can then be restacked to be quite thin, no wider than 3 meters
each, with straight sides and as much straw placed on top
as possible to prevent any precipitation from falling on the
harvest. Since rabbits quite like soybean, the ricks can be
encircled with branches or corn stalks.
Great care should be taken when placing the soybean
plants into the above ricks as soybean, because of its high fat
content (15%), can quite easily go bad, especially if it was
not harvested when it was perfectly ripe. Any pods left on
the ground should be collected with a mechanical rake and
placed separately from those collected in the initial harvest,
as these will contain soil and other contamination which will
have to be removed by washing before being used as feed.
The soybean will await threshing in these ricks, which
can be put off no later than the ﬁrst strong frost: partly to
allow for continued ripening and to ensure that it dries
completely, and partly to avoid excess losses in melting
snow and mud. Wheat threshers are the most efﬁcient for
extracting the beans and should be set to their widest setting.
Yields vary between 600-900 kg per cadastral jugerum
[one cadastral jugerum = about 1.4 acres]. In 1889, the
manor mentioned above saw a yield of 835 kg, with the
following inputs:
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cm;

breaking barley stubble;
200 kg bone meal; steam-driven plough at a depth of 15

tillage with a Kolemann type cultivator;
two passes with harrows and one with rollers;
30 kg of seed and sowing said seed;
thinning and hoeing in one pass;
two instances of manual hoeing;
one instance of mechanical hoeing;
harvesting one cadastral jugerum [= about 1.4 acres] and
collecting the harvest into ricks;
threshing 835 kg.
Storage in the warehouse should ensure that the soybean
is spread as thinly as possible. It can be used as feed
immediately.
Unfortunately, the soybean straw, which contains
relatively high amounts of protein and fats (nutritional
ratio of 1:21), cannot be used as fodder because of its spiky
hairs and ligneous stem; this is especially true if the plants
are plucked from the ground. Cattle refuse to eat the straw
without suitable preparation. In years when fodder is scarce,
it might be worth using boiling water or steaming to soften
the straw, if only the animals would consume it. Even the
above manor only uses it as bedding and for making compost
after mixing it with the swill of spirit production from sugar
beet.
Soybean is ﬁrst and foremost fattening feed; although
it is also effectively used for feeder calves and, in small
quantities, for cows. However, it is the success soybean
has had in fattening that has led it to be produced in larger
quantities. And to be able to reproduce such success,
soybean must be handled appropriately when compiling the
feed. Farmers who feed large quantities starting from the
beginning of fattening will not be satisﬁed with the results;
they will ﬁnd that the animals will only eat minimal amounts
later on, when the nutritional balance is especially important.
“Hungry” cattle will soon grow tired of such rich feed. No
soybean should be fed to the animals in the ﬁrst period of
fattening; small portions should be used in the second phase,
with the greatest possible amounts being given to the animals
towards the end of fattening. To achieve this goal, it is best
to cook or steam the soybean and feed it to the animals in
this manner. Although it might not become easier to digest,
it will taste much better than either after being soaked in
water or being ground. It should never be given to animals
as a standalone, but should be mixed with, for example,
bran or groats, and can be used to provide the animals with
their required salt intake. 0.7-1.5 kg can be fed to beef cattle
weighing 1,000 kg and 0.5-0.7 kg can be given to cows and
feeder calves; when given these quantities, no disadvantages
were experienced as regards the quality and quantity of milk
as compared to the same nutritional ratios provided with the
use of other types of feed.
Having the production of feed crops enjoy some support

is very desirable; they provide farms with diversity. They
provide possibilities for giving work to contract workers at
times when there would not be any other work; this solution
is viable: it allows other types of low protein-content feeds
to be utilized by decreasing the purchased amount of other,
high-energy feeds. And the fact that soybean supplanted
other types of such feeds in many farms where it was chosen
to be grown and the conditions for its production soybean
were met also serves to conﬁrm this selection.
Levice (in today’s Slovakia).
László Lakner
Note: Translated by Peter A. Gergay of San Francisco,
California. Address: Hungary.
87. Turner, Fred. 1891. New commercial crops for N.S.
Wales: The cultivation of the soy bean (Soja hispida,
Moench.). Agricultural Gazette of New South Wales
2(11):648-50. Nov.
• Summary: “The soy bean is indigenous in India, Japan and
China. There are numerous varieties of the plant cultivated
in those countries, including both tall and dwarf-growing
kinds, but it is the large-seeded varieties of the latter which
I would particularly recommend for cultivation in this
Colony, because they are not only more easily managed, but,
generally speaking, are more productive to any given area
than the tall growing kinds. The dwarf soy is an annual hairy
growing plant, growing about 2 feet high, with trifoliate
leaves, and small ﬂowers borne is short axillary racemes.
These are succeeded by oblong three or four seeded hairy
pods. As will be seen from the engraving of the plant, it is a
good deal like the ordinary dwarf kidney bean in its habit of
growth, but differs materially in the superior quality of the
pulse which it yields. The very productive and pulse yielding
plant has been cultivated in Asiatic countries probably from
time immemorial, but only within the past twenty years or so
has it attracted the attention of European cultivators. In the
southern parts of Europe, the cultivation of the dwarf kinds
have proved a great success, and in France they are said to be
an important crop.
“Some of our leading seedsmen have now become aware
of the value of the soy bean, and seeds are now obtainable
in Sydney. The plant has already been grown in a small way
in a few places in this Colony, and has proved itself well
adapted to our climate, so that there is no risk in attempting
its cultivation here, in suitable places, on a large scale.”
Note 1. This is the 2nd earliest document seen (March
2010) that clearly refers to the cultivation of soybeans in
Australia or Oceania. This document contains the 2nd
earliest clear date seen for cultivation of soybeans in
Australia or Oceania (Nov. 1891). The source of these
soybeans is unknown.
“Moreover it is not only a vigorous growing and a heavy
yielding pulse plant, but it appears to keep remarkably free
from both insects and fungoid pests.” Note 2. This is the
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earliest English-language document seen (Aug. 2007) that
uses the word “fungoid” to refer to fungal.
“Having eaten the seeds of the soy bean, I can say that
they are an excellent addition to the pulse yielding plants we
have already under cultivation. As regards their chemical
composition I cannot do better than quote the analyses
of Professor Church and Dr. Forbes Watson. ‘Although
there are a number of varieties of the soy bean, the chief
differences between them lying in the size, shape, and
colour of the seeds, yet these varieties are not distinguished
by deﬁnite differences in chemical composition. That
composition entitles the soy bean to the highest place, even
amongst the pulses, as a food capable of supplementing the
deﬁciencies of rice, and of other eminently starchy grains.
Very few vegetable products are so rich as the bean at once
in albuminoids and in fat or oil, the former constituent
amounting on the average to 35 per cent, and the latter to 19
per cent. The cultivation of the pale large seeded varieties
should be extended.”
Facing this ﬁrst page is a full page illustration of a soy
bean plant, titled Soja hispida, Moench. “Soy Bean.” with
an enlarged pod (A) and seed (B). It has been copied from
an 1882 issue of The Garden (July 29, p. 93) then modiﬁed
slightly.
Two tables are titled “Composition of soy bean.” The
ﬁrst, by Professor Church, shows the composition in 100
parts [percentage] and in 1 lb. The second by Dr. Forbes
Watson, shows the composition with husk and husked.
“’The nutrient ratio here is about 1.2 while the nutrient
value is 105. Potash forms early one-half and phosphorus
pentoxide one-third of the ash of the soy bean. The beans
are sometimes pressed for the sake of the oil they yield; the
residual cake forms an extremely rich cattle food, containing
as it does 40 per cent. of ﬂesh-formers [albuminoids =
proteins], and 7 per cent of oil.’”
“The soy bean can be grown nearly all over that portion
of the Colony where late spring or early autumn frosts do
not occur, and with irrigation it might prove a valuable plant
to grow in the interior. A good guide to go by is to cultivate
the plant in those parts where the kidney bean will ﬂourish,
and this is over an immense area of New South Wales. The
soybean is rather an exhausting crop, therefore it should be
an alternating one. It would do very well to follow after a
root crop. To obtain the best results it should be grown on a
moderately light, well drained, and well worked soil that is
rich in organic matter. The plant will grow well enough on
other kinds of soil provided that they are drained, and well
worked, and, if not naturally fertile, some suitable manures
are applied. If well rotted farm-yard manure is not available,
then sulphate of potash, or nitrate of soda, might be used
with advantage. If farm yard manure is applied to the land,
it should be ploughed in some time previous to sowing
the crop, or it might have a tendency to cause a too rank
growth of the plants, at the expense of the yield of beans.

Commercial manures may be used on the land when it is
prepared to receive the crop.
“Sowing the seed. From the Hunter to the Tweed
Rivers, it would be possible to obtain two crops in the year
by sowing in October, then again in December if there is
a sufﬁcient amount of moisture in the soil. South of the
Hunter River, however, it will be hardly likely that more
than one crop can be harvested during the year. The seed
for this should not be sown before the middle of October, or
the beginning of November, according to situation. It would
perhaps be as well to state that the young plants are very
susceptible to frost, 2º Fahr. being quite enough to blacken
them.” Gives more details on sowing, then a paragraph on
harvesting.
The last section is titled “Uses: The beans can be picked
from the plants whilst green, and cooked and eaten without
previous preparation. Ripe soy beans should, however, be
steeped in warm water for some time before they are cooked,
otherwise they will remain almost as hard as they were
before cooking. In China and Japan the soy bean cheese
[tofu] and a kind of paste [miso] are important articles of
food. In those countries also soy sauce is made from the
beans, which is not unknown to European palates. The sauce
is said to be made in the following way. Boil the beans with
equal quantities of wheat or barley, and leave it for three
months to ferment, after which salt and water are added, and
the liquid strained. Soy sauce is extensively used in Asia,
and to some extent in Europe for ﬂavouring certain dishes,
especially beef, and it is supposed to favour digestion.”
Note: This is the earliest English-language document
seen (April 2013) that uses the term “soy bean cheese” to
refer to tofu.
88. McCarthy, Gerald. 1892. Pea and bean weevils: if you
want to get rid of them use Bisulphide of Carbon. Twin-City
Daily Sentinel (The) (Winston-Salem, North Carolina). Sept.
13. p. 1.
• Summary: Many hundred bushels of garden peas and
beans, cow peas and soja beans are annually destroyed by
weevils in the Southern States. These weevils are two species
of the genus Bruchus B. Pisi. The pea weevil is the smaller
and is blackish with white spots. It attacks only the garden
pea, never the cow pea, which is a true bean, or the garden
bean, etc. The bean weevil B. Obsoletus or fabae is a rather
small, yellowish, hairy insect. This weevil never attacks the
pea, but is the great pest of beans and cow peas. Both species
lay their eggs upon the growing pods in the ﬁeld and garden.
The eggs hatch in a few days and the young grub bores its
way into the seeds. The grub lives within the seed until it
has completed its growth and becomes a perfect or winged
insect.”
“Never bring a light into or near the room while the
fumes can be smelled, as bisulphide of Carbon is very
inﬂammable. The bisulphide may not kill the eggs and to
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insure complete destruction repeat the bisulphide treatment
after sixty days.
“Bisulphide of Carbon may be ordered in quart or pint
cans from any dealer in chemicals, etc., for about twenty
cents per pound. Most druggists can supply it in smaller
quantities but at a much higher price.”
Note: Today (June 2017) this chemical is usually
called “carbon disulphide.” It is a colorless liquid with a
not-unpleasant smell. Address: North Carolina Experiment
Station.
89. Valder, George. 1893. Experiments with pulses.
Agricultural Gazette of New South Wales 4(12):914-17. Dec.
• Summary: The section titled “Soy bean (Soja hispida,
Moench.) (p. 915-16) states: “Seeds of three varieties were
obtained, viz., ‘Common White,’ obtained from a local
seedsman; ‘Improved White,’ from the United States; and
a black variety from Queensland... At ﬁrst the plants grew
rather slowly, but as the weather became warmer the growth
was more rapid. When about 15 inches high the plants of
‘Common White’ and ‘Black’ were badly attacked by beanrust, but, strange to say, the plants of ‘Improved White,’
which were growing next to these varieties, were not affected
in the slightest degree.”
The plants gave an average of 235 pods and 648 seeds
per plant, or 2.7 seeds per pod. Improved White gave the best
yield, 47 bushels/acre of dry pulse. Common White gave 13
bu/acre and the black variety gave 9 bu/acre. The latter two
were “badly affected with bean-rust.”
“The only fault that I could ﬁnd with the Soy bean was
that it was too slow in ripening its seed, it being nearly ﬁve
months in coming to maturity, but I noticed that the plants
grew best during the month of January, especially during one
hot dry week, and I, therefore, believe that this plant is best
suited to the warmer parts of the Colony. I should strongly
recommend farmers to plant a small area with this crop,
as the beans shelled out when quite green form a delicious
vegetable, and the plants after the pods are taken off make
very good feed for cattle.
“The department obtained a small quantity of seed of
the common white variety and distributed it to a number of
farmers in different parts of the Colony. The seed germinated
badly, but most of the plants that were obtained grew
remarkably well.
“Mr. J. Allison, Eglinton, Bathurst, reports as follows:–
’The seeds received were very deﬁcient in vitality, only three
plants coming to perfection. These proved very vigorous and
proliﬁc, reaching a height of from 2 to 2½ feet, and bearing
a quantity of delicious beans. I think this will prove a real
acquisition to the list of choice vegetables.’
“Mr. J. Taylor, Reedy Creek, Rylstone, says:–’The Soy
bean grows well in this district, attaining a height of 3 feet
6 inches, and being covered with pods. In fact, so heavily a
crop did the plants bear that I was obliged to put in stakes

and tie them up, in order to prevent the plants being broken
down. The beans are delicious eating.’
“Mr. Charles Mapperson, junr., of Tattaila, Moama,
states that he believes the Soy bean will stand the hot
summer weather better than any other bean which he has yet
tried, but it must be sown in the early spring.”
Note 1. Since there were 17,000 Chinese in Australia by
1855 (see Australian Department of Immigration and Ethnic
Affairs. 1985. “A Land of Immigrants”), a good historian
could probably push these two dates back even further.
Note 2. Two of these soybeans “were badly affected with
bean-rust.” Is this soybean rust, or a “bean-rust” of another
type? If it is soybean rust, this is the earliest document
seen (April 2019) that mentions soybean rust on cultivated
soybeans (Glycine max). Talk with Prof. Ted Hymowitz,
Univ. of Illinois. 2005. May 31. Soybean rust is indigenous
to Australia. Ted is not aware of any fungal disease called
“bean rust” that is different from soybean rust. Moreover,
regular beans are not very susceptible to soybean rust. This
could well have been soybean rust, but we cannot say for
certain. Address: Dep. of Agriculture.
90. Goessmann, Charles A. 1894. Field and fertilizer
experiments: 7. Field experiments to compare the effect of
homemade mixed stable manure, of unleached wood ashes,
and of various mixtures of commercial fertilizing material
on the yield of some prominent farm crops, when applied
as manure under otherwise fairly corresponding conditions
(1888-94). Massachusetts State Agricultural Experiment
Station, Annual Report of the Board of Control 11:183, 22736. For the year 1893. Jan.
• Summary: Apparently the Massachusetts agricultural
experiment station now considers the “Soja bean” a
“prominent farm crop,” because it is used in these
experiments, grown on 2.08 acres in 1890, at the rate of 50 lb
of seed per acre. The yield of green forage from 5 plats (cut
when blooming, containing 22% dry matter), calculated on a
lb/acre basis was: 9,037, 9,665, 7,313, 10,603, and 10,305.
In 1892 60 lb of seed/acre was used, and in 1893 103
lb/acre was used. It was concluded that “Soja beans should
be planted in drills, to keep the weeds down... Vetch and
oats yield larger crops, suitable for green fodder, than soja
bean, at an early part of the season... Both crops, vetch and
oats and soja bean produce a valuable ensilage.” Address:
Ph.D., LL.D., Director of the Station and Chemist, Amherst,
Massachusetts.
91. McCarthy, Gerald; Emery, F.E. 1894. Some leguminous
crops and their economic value. North Carolina Agricultural
Experiment Station, Bulletin No. 98. p. 133-54. March 1.
• Summary: This bulletin contains three parts, the ﬁrst two
of which discuss soy beans. It is not clear where these soy
beans came from.
Part I, titled “Legumines as improvers of the soil,” by G.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 77
McCarthy, states: “Among the natural orders or families of
plants, none hold a higher place in relation to human welfare
than the Leguminoseæ or Pulse family. This family includes
every variety of bean, pea, clover, medic, vetch, and many
useful and poisonous drugs, besides a number of the ﬁnest
ornamental and timber trees. The legumines were among
the ﬁrst vegetables cultivated by mankind, and have ever
been among those most esteemed. Nearly all of this family
of plants have a peculiarly-shaped butterﬂy-like ﬂower, and
the seeds are enclosed in pods, which are often arranged in
one-seeded joints. Both the stems and the seeds of all the
legumines are very rich in albuminoids–the food which goes
to form the muscular or lean-meat portion of ﬂesh, and are
therefore especially valuable for a young and growing stock
and for working animals.
“In North Carolina, the most valuable and generally
used forage and fertilizing plants of this family are the true
clovers, medics [such as black medic (Medicago lupulina)
and burr clover (Medicago denticulata)], Japan clover,
vetches, cow-peas, and Japan peas... It is well know that
most or all of this family of plants have a property possessed
by no other family of plants–that of harboring in their roots
a species or class of yet unnamed microbes which ﬁx the
free-nitrogen of the air which is then absorbed and utilized
by the plant in its growth and fruition. We can therefore, by
stimulating a luxuriant growth of legumines obtain at slight
expense the nitrogen required by other nitrogen-consuming
crops.”
On p. 242 we read: “Japanese peas–Glycine hispida.–
The Japanese or Mongolian pea is more commonly called
‘soja’ and ‘soy’ bean, but it is not a bean. Recently there have
been introduced several new varieties of this pea. All the
following varieties were sown May 20 [1893] and received
the same treatment:
“The common Soja Bean or Soy Pea.–Seed round,
yellow. Vigorous growing, hairy, bushy plant attaining a
height of 20 to 25 inches. Stems become woody soon after
ﬂowering. A very proliﬁc bearer of round yellow seeds,
which are sometimes used as a substitute for coffee. The
peas, when properly cooked, are edible and palatable. The
edible qualities of the soy bean are so highly esteemed in
Japan that it is there rarely fed to stock.
“The following directions [recipe] for cooking the ‘soy’
pea are given by Dr. J.H. Mills, of the Baptist Orphanage at
Thomasville, N.C. [North Carolina]: Soak the peas till the
skins come off. Then stir the peas in the water until the skins
rise to the surface and skim them off. Boil the peas with
bacon until soft. Add pepper and butter to suit and serve hot.
If the peas are green the preliminary soaking may be omitted.
This makes a most palatable dish, well liked by children.
“Japan Pea No. 9.–A vigorous, bushy plant resembling
the ‘soy,’ but smoother and has larger dark-colored seeds.
This is the best of the new varieties.
“Japanese Pea No. 7.–A small, slender, bushy plant

bearing a fair crop of small cream-colored peas–inferior to
the soy and No. 9.
“Japanese Beans–Phaseolus radiatus [Adzuki beans]–
Japanese Bean No. 5.–A low and slender-growing plant
bearing numerous pods well ﬁlled with a small red bean
which makes excellent soup.
“Japanese Bean No. 6.–A plant scarcely distinguished
from No. 5 and of about the same value. Both these beans are
for table use only and not for forage.”
An illustration (p. 142, non-original) by “VAC” or “VC”
shows the “Japanese or Soy Pea” plus several enlarged pods
in the lower right corner.
In Part III, titled “The fungous and insect enemies
of legumines,” by Gerald McCarthy, Section C, “Insect
enemies,” discusses the following insects that damage
leguminous forage plants in North Carolina: (1) The pea
weevil, Bruchus pisi, is the larger of the two common
weevils. But “Bruchus fabæ [the bean weevil] is our most
destructive weevil and is the species which infests cow-peas
and table beans [including soy beans] in store [storage].”
This weevil is the smaller of the two, “is light yellow in
color and quite hairy.” As soon as this bean weevil matures
in stored beans or cow-peas, it immediately “lays eggs on
the hard seeds and these soon hatch into devouring grubs,
which, after eating their ﬁll, again produce the winged form
to lay more eggs, and so on while the food supply lasts. A
few weevils in the stock of beans put into the bin in the fall
may increase to millions by the spring and ruin a thousand
bushels of beans or cow-peas.
Remedies: If the presence of weevils is suspected, the
seeds of beans or peas “should be plunged into water nearly
scalding hot–140ºF for ﬁve minutes before sowing. As soon
as the seed is threshed out and before bagging for storage,
it should be placed in a tight bin, or hogshead, or piled in a
conical heap on the ﬂoor of a tight room and subjected to the
fumes of carbon bisulphide.”
(2) The clover-seed midge, a two-winged ﬂy, is “a sister
species of the notorious Hessian ﬂy, Cecidomyia destructor.
Also mentions the clover root borer and the clover hay
worm.
Note 1. This is the earliest English-language document
seen (May 2012) that uses the term “Japanese Pea” or
“Mongolian pea” or “Japanese Pea No. 7” to refer to the
soy bean. Since “Japanese Pea” is mentioned in only one
other document (Soule 1907, p. 280-81, from Virginia) we
conclude that this is not the name of a new soy bean variety.
Note 2. This is an early reference to the soybean in
connection with Mongolia.
Note 3. This article contains one of the earliest American
recipes for cooking whole soybeans.
Note 4. In the late 1800s, the adzuki bean was
sometimes given the scientiﬁc name Phaseolus radiatus. In
the U.S., Georgeson of Kansas gave it this name in 1890 and
1892. Later the name was used for the mung bean.
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Note 5. This is the earliest English-language document
seen (Aug. 2014) that contains the word “entomologist” in
connection with soybeans.
Note 6. This is the earliest English-language document
seen (March 2007) that uses the word “medic” to refer to a
leguminous plant, probably alfalfa (Medicago sativa). It is
also the earliest English-language document seen (March
2007) that uses the word “medics” to refer to members of
this plant family.
Note 7. This is the earliest English-language document
seen (Feb. 2007) that uses the word “legumines” to refer to
legumes.
Part II of this article (p. 147-50), titled “The cultivation
of leguminous plants for forage,” by F.E. Emery, notes that
the soy bean was one of the most common “legumines” used
for hay, soiling, and silage. “The cow-pea and the soy bean
will give better satisfaction for soiling or silage than for
hay, unless sown broadcast...” For soiling: “Soy beans grow
upright and may be planted alternately with corn in the same
row and cut at the same time with it.” Address: 1. Botanist
and entomologist; 2. Agriculturist. Both: Raleigh, North
Carolina.
92. Farmers’ Review (The) (Illinois). 1895. Planting soy
beans. June 5. p. 256, col. 1.
• Summary: “The North Carolina experiment station says:
Do not sow soy beans broadcast, but plant in hills or drills
2½ or 3½ feet apart, according to the richness of soil. If in
hills, 15 to 24 inches is far enough apart in the row. They
will doubtlessly grow on any soil suitable for corn. and
may be planted at the same time as corn, which gives a long
season from March to July. It is a good plan to plant in the
corn between the hills or stalks of corn. If corn is grown for
silage, the beans can be cut with the corn and will add greatly
to its value. The upright growth of soy beans leaves room for
cultivation, and this should be accorded to check the growth
of weeds. As food for stock the soy bean is one of the richest
legumes that can be grown. In chemical composition the dry
matter of silage and black pea vine hay differ more in fat and
other carbohydrates than protein. The roots bear numerous
tubercles, which aid it by gathering nitrogen from the air the
same as those of the pea vine or clover roots.
“There are no spreading by running vines to shade
the ground, which is one of the potent factors in soil
improvement, hence soy beans must be planted near enough
for shade. On poor soil there should be one plant every 2 x
1 feet and from that up to 2 x 3½ feet. It is usual to plant 2
to 4 beans in a hill, as it makes the stems ﬁner, and they are
hard and woody at best. To save the seed the stalks should
be pulled or cut and stacked up loosely as soon as leaves and
pods have changed from green to a golden hue, and when dry
threshed out. The pods should not be hand picked, because
there are too many and with only one to three beans in a pod
it will not pay. They will beat out very easily when ripe and

dry, as he who leaves them too long will learn to his cost, for
the pods will open and the beans scatter upon the ground.
This is a most desirable plant to raise for stock. It is also a
good table bean, but requires a long time in cooking, and
most people have to learn to like its ﬂavor.”
93. Kirchner, O. 1895. Die Wurzelknoellchen der Sojabohne
[The root tubercles of the soja bean]. Beitraege zur Biologie
der Pﬂanzen 7(2):213-23. [20 ref. Ger]
• Summary: Contents: Introduction: Review of the literature,
creation of root nodules by inoculation with soil. Trials with
potted plants: Introduction, trials with fodder-soybeans, trials
with yellow soybeans. Trials in open land / ﬁelds: Review
of the literature, form and structure of the root nodules,
the nodule bacteria (Knöllchenbacterien), inﬂuence of the
nodules on the development of the soybean plant. Summary
and conclusion.
This article begins: For several years I occasionally
made the repeated observation in the Hohenheim Botanical
Garden of the roots of soybean plants. Several varieties
have been cultivated there in various spots for 10 years, yet
I have never seen them to possess any root nodules, even
though about 100 different types of papilionaceous legumes
(Papilionaceen) which have been planted nearby all exhibit
the normal root nodules. And one must assume that the same
organisms which produce the nodules in the Papilionaceen
in general, are widely distributed throughout the soil of the
garden.
In the literature at my disposal, I could ﬁnd no indication
or evidence of the existence of root nodules on Soja hispida.
Rather, the absence of these nodules is expressly indicated
by Morck (1891) for the plants that were studied by him.
Frank only observed the root galls (Wurzelgallen) occurring
on the plant that were produced by Heterodera radicicola
[nematode]. Prof. [Alexander] Tschirch, on the other hand,
wrote to me that he studied root nodules of Soja which he
received from Egypt but has not published anything about it.
Note: The previous sentence strongly implies that
soybeans were in Egypt at about this time, and may have
been cultivated in Egypt. They were ﬁrst introduced to Egypt
in 1858, but no details about their cultivation have yet been
given.
Since as a result of the numerous new studies about
the root nodules of Papilionaceae, the view is conﬁrmed
again and again that those organs are not missing with any
species of the cited family, even if from time to time single
individuals do not possess them (footnote), I thus presumed
that the absence of the nodules with Soja that I have
observed in this botanical garden here is perhaps associated
with a not completely normal development of the plants
outside of their original natural habitat and in less favorable
climatic conditions, and in the autumn of 1891, I turned to
the Court Counselor Prof. O. Kellner, at that time Professor
of Agriculture.
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Concerning names of the nodule bacteria (p. 220-21):
Beyerinck named the organism Bacillus radicicola and
Prazmowski named it Bacterium radicicola. Frank chose
the name Rhizobium Leguminosarum; Kirchner believed the
generic name Rhizobium to be invalid, so he proposed the
new generic name Rhizobacterium.
It is just that then, technical reservations have to be
asserted about the name Rhizobium which was chosen by
Frank in that earlier on, a genus of aphids received the name
Rhizobius from Burmeister (1839) which up until now has
remained valid. This circumstance leads me to the proposal
to replace the Franconian name with the more indicative
Rhizobacterium (footnote), a genus which encompasses more
numerous species than that which was called Rhizobium
leguminosarum by Frank and Bacillus radicicola by
Beyerinck, which possesses too broad of a scope. For the
species that I have observed and described, which I call
Bacterium (Rhizobacterium) japonicum n. sp., the following
diagnosis results: cells rod-shaped, mostly slightly curved,
3.2 to 3.6 microns long, 0.8 microns thick, with granular
content that emerges when stained with aniline dye stain,
without the power of movement; colonies on nutrient gelatin
growing slowly; forming small, raised, round droplets that
do not liquefy the gelatin of a translucent, whitish color
and parafﬁn-like appearance. Lives in the soil in Japan and
produces the root nodules in Soja hispida Mnch.
He then gives a detailed taxonomic description of the
organism.
Note 1. This is the earliest document seen (April 2019)
that uses the species name japonicum for the soybean nodule
bacterium.
The Journal of the Royal Microscopical Society (Great
Britain, for the year 1896, p. 204) summarizes this article as
follows: “Having noticed that the roots of Soja hispida, when
grown in Europe, do not produce tubercles, while they do in
their native country of Japan, Prof. O. Kirchner devised the
expedient of infecting them by growing them in soil obtained
from that country. The device succeeded, and they produced
abundant tubercles, thus showing that these must be caused
by a microbe present in the soil. In anatomical structure the
root-tubercles of Soja present the greatest resemblance to
those of Phaseolus; the special microbe which produces
them the author proposes to call Rhizobacterium japonicum,
substituting this generic name for Frank’s Rhizobium.”
Leonard (1923, p. 277) states: “Kirchner (1895) in
observations made at Hohenheim, Germany, during a number
of years failed to ﬁnd nodules on the soybean... On the other
hand, Kirchner (in a footnote) refers to Cohn’s work at
Breslau when he found nodules on the roots of plants of soy
beans growing in soil to which no inoculating material of any
kind had ever been applied.”
Baldwin and Fred (1929, p. 144) state: “Kirchner,
in 1895, studied the organism from soybean nodules and
concluded that this organism is distinct from the others. The

name Rhizobium japonicum was applied to it.” Hence, as
late as 1970 the name of the soybean bacterium was given as
Rhizobium japonicum (Kirchner)
Allen and Allen (1981, p. 304) state: “The causal
organism of soybean nodules was ﬁrst isolated and described
by Kirchner (1895). He was probably also the ﬁrst Westerner
to use soil for the inoculation of soybeans.”
Note 2. This is the earliest document seen (April
2019) that uses the genus name Heterodera for nematodes.
Address: Prof., Dr., Hohenheim [Württemberg, Germany].
94. Guo Yunsheng. 1896. Jiuhuang jianyishu [Treatise on
simple methods of alleviating famine]. China. Passage on
soy reprinted in C.N. Li 1958 #344, p. 243-47. [Chi]
• Summary: Wade-Giles reference: Chiu Huan Chien I
Shu, by Kuo Yün-Shêng. Qing dynasty. The major division
titled “Monthly ordinances for famine relief” contains the
following sections: In the third month, you can plant largeseeded black soybeans (heidou). In the third month, plant
small-seeded yellow soybeans (huangdou): they can be
used cooked as a main dish / grain (fan) or as a side dish
/ vegetable (cai), or they can be used for making jiang,
fermented black soybeans (shi), soy oil, or tofu (fu). In the
third month, plant large-seeded yellow soybeans (huangdou):
they can be used in all the same ways as small-seeded yellow
soybeans, described above.
In the fourth month, plant large-seeded black soybeans,
small-seeded yellow soybeans, and large-seeded yellow
soybeans: In the early fall, they young pods can be eaten [as
green vegetable soybeans].
In the ﬁfth month, plant the large-seeded black soybean,
the small-seeded yellow soybeans, and the large-seeded
yellow soybeans: everybody knows what to do with them.
The major division titled “Saving the soil when it is
depleted” contains the following sections: Plant large-seeded
black soybeans, small-seeded yellow soybeans, or largeseeded yellow soybeans: Do not till the soil [which could
cause erosion]. Note 1. Planting these legumes will help
enrich the soil with nitrogen.
Plant large-seeded black soybeans, small-seeded yellow
soybeans, or large-seeded yellow soybeans on land which
has been infested by insects: Soybean seedlings contain no
sugar, so the insects do not like to eat them.
New beans [those on land that has not been previously
planted to beans] should be planted in a shady place: These
new beans came from a place named Fanxian in Sichuan
province. Note 2. This is apparently a famous soybean
variety from a place where soybeans are apparently grown a
lot.
Large-seeded black soybeans, small-seeded yellow
soybeans, and large-seeded yellow soybeans should be
planted in a shady place.
Barley can use black or yellow soybeans as green
manure. Wheat can use black or yellow soybeans as green
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manure.
Barley can use dried black or yellow soybean leaves as
manure. Wheat can use dried black or yellow soybean leaves
as manure. Note 3. In times of famine, recycle all possible
crop wastes.
In sandy places, use the dry empty pods of black
soybeans or yellow soybeans as manure.
In hard soil, use dried leaves of black or yellow
soybeans as manure.
Black soybeans and yellow soybeans should not follow
(fears) the red ﬂowered plant [safﬂower?] in rotations–
according to certain old farmers. Note 4. Safﬂower has
orange-red ﬂowers, which were long used in China as a
source of red dye. Southern melons (nangua) should not
follow black or yellow soybeans in rotations. Bamboo shoot
melons (sungua) should not follow black or yellow soybeans
in rotations. False southern melons (jianangua) should not
follow black or yellow soybeans in rotations. Nuogua melons
should not follow black or yellow soybeans in rotations:
in the midst of their growth, the melons will wilt. Black
soybeans should not follow yellow soybeans in rotations, and
vice versa.
The major division titled “Planting for famine relief”
[plants which yield a crop quickly] contains two sections:
Quick-maturing / early soybeans (dadou) or plum soybeans
(meidou) can planted any time (and staggered) from the 2nd
month to the 5th month: Soybeans planted in the 2nd month
will ready to harvest in the 5th month. Small-seeded yellow
soybeans whose seedlings are to be used as a vegetable
(huangdou miaocai) can be planted for 3 months / three
times [meaning unclear]: The grain changes into a vegetable;
they are grown everywhere. (Translated by H.T. Huang,
PhD, March 2003).
Bray (1984, p. 641): “A treatise on simple methods of
alleviating famine.” 1896.
95. Osborn, Herbert; Mally, C.W. 1896. Entomological work
for 1895: The four-spotted pea weevil (Bruchus quadrimaculatus, Fabr.). Iowa Agricultural Experiment Station,
Bulletin No. 32. p. 386-94.
• Summary: Experiments with carbon bisulﬁde fumigation
were conducted to determine its effect on the germination
of various seeds infested by these insects. Fifty seeds each
of Keyusunke [Kiyusuke] soy bean and yellow soy bean
[Yellow Soy Bean] were fumigated and planted. These were
compared with an unfumigated check. Fumigation reduced
the number of seeds that germinated only slightly. This
weevil did not live in yellow soy beans. “In the yellow soy
beans it is quite probable that a few mature, for a number of
beans have been found in the seed room showing an opening
similar to the ones made by the weevils in the whip-poorwill peas. But in all the specimens of this... examined the
contained larvae were dead, only having entered the seeds
a short distance and they probably never survived the ﬁrst

moult.” A photo (p. 386) of Bean Weevils, and beans, shows
eggs on surface and the holes eaten by weevils. Address: 1.
Entomologist; 2. Asst. Entomologist. Both: Ames, Iowa.
96. Read, L.H. 1897. Soy beans and cow peas. Farm, Field
and Fireside (Chicago, Illinois) 29(13):441. March 27.
• Summary: “I notice an inquiry in regard to Soy beans and
will tell my experience the past summer. I procured a small
sample of two varieties from Marblehead, Massachusetts;
one a yellow and the other a black seeded kind, but the
grasshoppers liked them so well that I did not get my seed
back. They kept nearly every leaf trimmed off as fast as they
grew.
“I presume that in larger quantities they would not
be able to eat them all, and intend to try them again this
summer.
“I have been trying to ﬁnd out all that I can in regard to
cow peas as a crop for green manuring and wish that your
readers would give all the information they can through
your columns. I planted a few seeds of them last spring,
but very few of them came up and none of them ripened,
but they made a fair growth and I have faith that they may
be of considerable value in this light, sandy soil of Central
Wisconsin.
“The Wood County Horticultural Society has made
arrangements for an experiment or trial station under my care
and we will test all the different varieties of cow peas and
soy beans.
“If any of your readers will kindly send us a small
sample for trial on our experiment station of the varieties
they have we will be greatly obliged.
“We shall test hundreds of varieties of beans, peas,
potatoes, squash, etc., and hope to be able to give much
information in regard to varieties on trial. Any one sending
samples for trial will receive reports of our experiments.”
Note: This article also appeared in The Western Rural,
1 April 1897, p. 395. Address: Secretary, Wood County
Horticultural Society, Grand Rapids, Michigan.
97. Chittenden, F.H. 1897. The bean leaf-beetle (Cerotoma
trifurcata Forst.). USDA Division of Entomology, Bulletin
No. 9. p. 64-71. Series 2. See p. 67. Illust.
• Summary: Contents: Introduction. Literature and history
of the species. Occurrence in the year 1897. Description of
the insect: Description of the egg, description of the larva.
Distribution. Food plants; nature of damage. Life history.
Remedies: Hand picking, spraying with arsenicals, dusting
with pyrethrum, clean culture and careful weeding.
“The only other leaf feeders that have been observed
about the neighborhood of the District, that are likely to be
mistaken for this species by the nature of their work, are
the grape-vine colaspis (Colaspis brunnea) and the twelvespotted cucumber beetle. The latter, however, works in a
much different manner. On beans and soja beans it was
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observed feeding on the upper surface of the leaves, but the
holes that it makes are very small and irregular and scarcely
likely to be mistaken for those of Cerotoma, except perhaps a
long time after they have been eaten out.”
Note: According to Dr. Marcos Kogan, a University
of Illinois entomologist and an expert on the literature of
soybean insects, this is the earliest document he has seen
concerning an insect pest on soybeans. It is also apparently
the earliest document seen (March 2011) concerning
the cultivation of soybeans in the District of Columbia
(Washington, DC), although it is possible that the soybeans
referred to were grown in an adjacent state, such as
Maryland or Virginia. If they were grown in Washington,
DC, this document would contain the earliest date seen for
the cultivation of soybeans in Washington, DC (Sept. 1897).
Illustrations (p. 67) show: (a) adult beetle, (b) pupa, (c)
larva, (d) side view of anal segment of larva, (e) leg of same,
(f) egg–a, b, c enlarged about six times; d, e, and f enlarged
more. Address: Washington, DC.
98. Farm, Field and Fireside (Chicago, Illinois). 1897. The
culture of soy beans. 20(40):296-97. Oct. 2.
• Summary: From Farmers’ Bulletin [No. 58; Williams
1897, p. 8]: “In a general way, the same methods of culture
may be recommended for the soy bean as would be given to
the ordinary ﬁeld beans. The soil should be well prepared,
so as to afford a good root bed, and should be left smooth
and free from clods in order to facilitate the cultivation and
harvesting of the crop. If the soil is lacking in potash and
phosphoric acid, these should be supplied to secure the best
results. From experiments carried on at the Massachusetts
Hatch Experiment Station, it is probable that for this crop
the potash can be supplied in the form of the muriate. Under
ordinary conditions it is not likely that there will be any
necessity for using any nitrogen-containing fertilizer, as
sufﬁcient of this element is usually present in the soil, and,
like other legumes, this plant assimilates the free nitrogen
of the air. In experiments with this crop where nitrogen has
been supplied to the soil in various forms it has been found
that there was but very little gain in the yield, and in but very

few instances was this sufﬁcient to pay for the extra fertilizer
used.
“Although soy beans may be planted quite early in the
season, the best results will be obtained if the seeding is
postponed until the ground has become thoroughly warm;
and in case the earlier varieties are used, a fairly good crop
of forage or even of seed may be obtained if the seeds are
not planted until the earlier small grains, such as rye and
barley, have been harvested. It may thus be possible to obtain
two crops from the same ﬁeld in a single season; one of
small grain, and the other of soy bean, and yet to leave the
land in better condition than if the second crop had not been
grown. Another practice is to drill the beans in between the
rows of corn after the last plowing; they are also sometimes
planted between the hills of corn, as are ﬁeld beans. The best
method of seeding will depend somewhat upon the kind of
crop which it is desired to harvest. If the soil is good, and
a crop of hay or green fodder is desired, good results may
be obtained by sowing broadcast or with a grain drill. If,
however, a crop of beans is desired, it is best to plant in drills
from 2 to 3 feet apart, according as the soil is light or heavy.
There is considerable difference in the amount of seed sown
per acre in the various parts of the country; some farmers
sow only about half a bushel per acre, while others prefer
a bushel or even more. The proper amount will necessarily
vary somewhat, according to the method of seeding and the
character of the soil. As a rule, when grown for seed, from
one-half to three-fourths of a bushel per acre will be ample.
When put in with a grain drill or sown broadcast, a greater
amount of seed will be required; but in any case it will hardly
be necessary to use more than 1 bushel per acre. Of course,
less seed will be required when the grain drill is used than
when the seed is sown broadcast, and as a rule better results
will be obtained. When planted for beans enough seed should
be used to give an average of ﬁve or six plants per foot in
the row. If nothing better is at hand for planting the seed,
an ordinary grain drill, with enough of the holes stopped up
to give the desired distance for the rows, may be used. For
example, if the holes are 8 inches apart, number 1 may be
left open, numbers 2, 3, and 4 closed, number 5 open, etc.,
and the rows will be 32 inches apart, or, if a less distance is
desired, number 4 may be left open and number 5 closed,
and the rows will be 24 inches apart. In very light soil the
latter distance would probably be best, but in heavier soils
the former would be preferable.
“When the seed has been drilled in rows close together
or has been sown broadcast, very little cultivation will be
necessary. It will sometimes be found advisable, however,
to cultivate the drilled ﬁeld soon after planting, as in case
the land is very foul, the weeds are liable to get such a start
that they will interfere with the growth of the young soy
plants. For this purpose use a light harrow. When grown for
seed, thorough cultivation should be given, at least while the
plants are young. As a rule, cultivation should be shallow
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and frequent if the best results are to be obtained. When the
ground is inclined to pack or bake, it should be stirred after
each rain, but care should be taken not to work the ﬁeld
when the plants are very wet from rain or dew. If the drills
have not been made too far apart, it will be found that the
plants will soon shade the soil sufﬁciently to keep the weeds
in check and to keep the surface in good condition, so that
much cultivation will be unnecessary. In fact, on good soil
very ﬁne crops have been obtained with but a single stirring
of the soil after the seed had been planted. As a rule, this
crop will require a smaller amount of cultivation than corn.”
99. Matsumura, Shônen. 1898. Daizu no gaichû ni tsuite
[An insect injurious to soybeans]. Dobutsugaku Zasshi
10(114):126-30. April 15. [Jap; eng]

• Summary: The English-language summary is titled
“Grapholita glycinivorella, sp. nov.” It gives a detailed
description and illustration (p. 129) of this insect (moth and
larva), whose wing expanse is 13-15 mm, and whose body
length is 7 mm. It is a form of G. nebritana, Treitschke. Its
habitat is Sapporo, Japan.
This insect is now called Leguminivora glycinivorella,
Sargus cuprarius. Note: This is the 2nd earliest publication
about an insect that attacks soybeans.
100. Georgeson, C.C. 1898. The Japanese soy bean. Prairie
Farmer 70(17):1. April 23.
• Summary: “’H.,’ of McLean Co., Illinois, writes: ‘Please
tell us about this bean; what is its value for hog feed as
pasture? It is recommended for this purpose in Kansas; does
it do well here? What is the yield; how much seed is sown

per acre; what is the price of seed and where is it obtained?
Tell us all about it. Also will the Jerusalem artichoke do well
on land too low for corn? Sometimes the land is ﬂooded
during the spring storms. How about artichokes for hog
feed?’
C.C. Georgeson answers: “The soy bean is a leguminous
plant imported into this country from Japan. It is an upright,
stocky grower, attaining a height of from one and one-half
to four feet, according to the variety and quality of the soil.
The writer has grown this bean successfully at the Kansas
Experiment Station for the past eight years, and it has
likewise done well in Iowa, Pennsylvania, Massachusetts and
even in Wisconsin. There is therefore, no doubt but that it
will also succeed in any part of Illinois. It is, however, only
the earliest varieties, those which will mature inside of four
months, that can be proﬁtably grown in the Northern states;
the late maturing sorts, will be killed by frost before the
beans are full grown. The value of the soy bean is wholly due
to its extraordinary richness in nitrogen. As is well known,
nitrogen is the most important element of nutrition for both
plants and animals. This plant has greater nutritive value than
any other cultivated plant. The ripe beans are much superior
to linseed oil meal for feeding purposes, while hay made
from the plant is equal to bran in feeding value. Like other
leguminous plants it is a nitrogen gatherer, and consequently,
the roots and stubble enrich the soil in this element.
“As to the value of this bean for hog feed, I can not do
better than give the substance of an experiment conducted
by me at the Kansas Station. Twelve pigs were divided into
four lots of three head each, and all were fed for 126 days
under identical conditions, except as to feed. They averaged
about sixty pounds per head. One lot was fed on Kafﬁr corn
meal to which was added one-third as much shorts during
the last seven weeks of the experiment. This lot gained 191
pounds. Another lot was fed a mixture of two-thirds Kafﬁr
corn meal and one-third soy bean meal [ground whole
soybeans] during the whole period, and they gained 547
pounds, or nearly three times as much. Still another lot was
fed corn meal, and for the last seven weeks two-thirds corn
meal and one-third shorts, as in the case of lot one, they
gained 306 pounds, while a fourth lot fed two-thirds corn
meal and one-third soy bean meal gained in the same time
554 pounds; the difference in these gains must be attributed
to the superior feeding quality of the soy bean meal. I have
likewise data, too extensive to quote here, which shows that
the crop can be pastured down in the ﬁeld by hogs, with
excellent results. I have also fed both hay and ensilage made
from this plant, with satisfaction. It will thus be seen that
the soy bean is a valuable crop in whatever form it is used,
both for feed, and as a fertilizer. Another valuable feature
of this crop is that it can be grown as a second crop after
wheat or oats, if it is put in as soon as these are harvested.
It was my practice, for several years, at the Kansas Station,
to plow the stubble ground as soon after harvest as possible
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and drill it to soy beans, and I have repeatedly harvested a
mature crop before frost from beans planted early in July.
This can be done anywhere where the frost holds off until
near the middle of October. I planted the stubble ground to
beans even when there was no prospect of maturing the crop.
The green crop was then either pastured off by hogs, or more
generally cut and cured for hay, in either case it paid well for
the labor. When the crop was removed early enough to put
in winter wheat, it left the ground in excellent condition to
sow without further plowing, while the culture of the beans
suppressed the weeds that usually befoul stubble ground.
“The culture is simple. To make sure of a crop of seed
they should be planted in the latter part of May after corn
planting is over. Drill them in rows from two to three feet
apart, according to the size of the variety and the fertility
of the soil; drill them with any machine which will drop a
bean about every two inches along the row, a bean planter
is of course best, but a corn planter will do, and I have had
excellent success with a common wheat drill on which all
but the ﬁrst and ﬁfth feeds were stopped up; half a bushel
to three-quarters to the acre is enough when grown for
seed; if wanted for feed put in a bushel or more. Give them
shallow culture, and keep the weeds under; in the struggle
for existence they are no match for crab grass and the coarser
weeds and they suffer in proportion as these are allowed to
dispute the ground with them, for this reason they fail when
sown broadcast, except on land practically free of weeds.
“The short, hairy pods will form in great numbers from
the ground to the tip of the stem. If wanted for seed they
should be left till the leaves have about all fallen off; then
cut them with a bean harvester, if one is available, if not,
have the blacksmith fasten a corn knife, or similar piece of
steel with knife edge, to the shanks of a common two-horse
cultivator and draw it along the row so as to cut the stalks
one inch below the surface of the ground, put the knife
slanting so it will have a cutting action. I have found a homemade bean harvester of this pattern quite satisfactory. When
cut, rake the stalks into windrows and fork them up into tall,
narrow cocks to dry. When the pods begin to pop open and
scatter the beans, haul them under shelter and thrash them
out. A bean thrasher, if one is available, is of course best, but
a common thrashing machine will do. It must be run at slow
speed, and the concave must be removed and replaced with
boards, or the beans will break too badly. If wanted for hay,
cut the crop with a mower when the beans in the pods are
nearly full grown, and cure as you would a rank growth of
clover.
“It is a difﬁcult crop to cure, the leaves crumble badly
when too dry, and the hay will mold if not dry enough; but
well cured it is equal to bran, pound for pound, and much
relished by cattle. The crop can be cut green and put into the
silo, but when put up by itself the silage is rather watery. It
makes a pleasanter feed if an equal quantity of corn, well
on toward maturity, is cut up with it; or a little good straw

can be cut up with it to absorb the excess of moisture. I have
found soy bean silage much relished by dairy cows, and it
materially increased both the quantity and the quality of the
milk.
“Now as to yield. I have raised eight bushels clean seed
to the acre as a second crop on poor ground, after wheat.
When planted in May they have yielded from eighteen to
twenty bushels on poor ground, and I have heard of yields
of forty bushels per acre on rich soil. I have raised three tons
of good hay to the acre, and six tons of silage. For hay and
silage some late, rank-growing sort can be used; for seed the
variety known as the Yellow Soy is the best for the Northern
states, because it is early and a good yielder.
“Grasshoppers and rabbits are very destructive to this
crop and where numerous may damage it seriously.
“It is probable that all large seed houses keep the
soy bean in stock by this time. Now as to the questions
concerning the Jerusalem artichoke... C.C. Georgeson.”
101. Koningsberger, J.C. 1898. Eerste overzicht der
schadelijke en nuttige insecten van Java [First survey of the
destructive and useful insects in Java]. Mededeelingen uit ‘s
Lands Plantentuin (Buitenzorg) No 22. 53 p. See p. 16, 2021, 36, 51-53. [22 ref. Dut]
• Summary: The following insects are mentioned in
connection with soybeans (Kedeleh; Soya hispida, Moench):
74. Siriocauta [Maruca] testualis, Led.; 98. Creatonotus
lactineus, Cr.; 99. Creatonotus interruptus, Gmel.; 196.
Psylloides spec.
Pages 49-51 contain an index of the plants on which
various insects live. Note 1. This is one of the three earliest
publications on insects which attack soybeans.
Note 2. ‘s Lands Plantentuin is the botanical garden at
Buitenzorg, Java.
102. Farm Department. 1899. A new crop for Kansas
farmers. Kansas Agricultural Experiment Station, Press
Bulletin No. 24. Feb. 7. Reprinted in p. 44-46 of Bulletin 86.
• Summary: “The Kansas Experiment Station has been
growing the soy bean for the past ten years, starting with a
small patch, and increasing the area until last year thirty-ﬁve
acres were grown. It is a good drouth-resister, is not touched
by chinch bugs, and the beans are richer in protein than
linseed meal. With sufﬁcient moisture to germinate them,
a crop can be grown after wheat and oats are harvested. In
1896 the yield on ground after wheat was 8 bushels per acre;
in 1898 6¼ bushels. With linseed meal at $25 per ton, these
crops after wheat would be worth $6 and $4.68 per acre.
When planted earlier in the season, the yield of soy beans
is from 10 to 20 bushels per acre. The soy bean not only
furnishes a crop rich in protein, but at the same time enriches
the soil. Henry Rogler, one of our graduates, reports an
increase in large ﬁelds of 5 bushels of wheat per acre on land
where soy beans had previously been grown, over land that
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had not been in soy beans.”
Then discusses the successful use of one part soy bean
meal [probably ground whole soybeans] with two parts
corn meal in pig feeds, the techniques for planting, soybean
cultivation, cutting, and threshing. “The ground should be in
good tilth, and the weeds thoroly killed just before planting.
Plant in drills, the rows 32 to 42 inches apart, dropping seeds
2 inches apart in the row. One-half bushel of seed per acre
is required. Cultivate as for corn, using small shovels on the
cultivator, and being careful not to ridge the ground. When
pods turn brown, cut either with a self-rake reaper or with
a common cultivator rigged up with two horizontal knives
bolted to the inner shanks. Put the stalks in cocks, where
they should be kept until cured [to make hay]. Thresh with
a common threshing-machine. Run slowly and use all blank
concaves. The beans may be fed whole or ground.
“We believe the soy bean is worthy of a trial in all
parts of this state, and that the trial should not be made on
less than an acre; ﬁve acres would be better. Hundreds of
people have tried planting a quart of seed, with the result that
grasshoppers and rabbits harvested these small patches.”
Note: This is the earliest document seen (Dec. 2018)
in which chinch bugs are mentioned in connection with soy
beans. Address: Manhattan, Kansas.
103. Indian Agriculturist (The) (Calcutta). 1899. Cultivation
of soy beans in Madras. 24:93-94. March 1. [1 ref]
• Summary: “The following Report on the cultivation of Soy
beans at the Government Farm, Saidapet, is published as an
agricultural paper by the Government of Madras.” Half a
pound of seed was sown on 15 Sept. 1897, dibbled 2 inches
apart in loamy soil on a plot 35 by 12 feet. The ﬁrst ﬂowers
appeared on about Oct. 15 and the pods were full bearing
by about Nov. 15. At that time a leaf disease, common to
leguminous plants, attacked the soybean plants, causing the
leaves to close and shrivel. Nevertheless the majority of
the plants looked healthy and bore heavily. The crop was
harvested on 15 Jan. 1898, yielding 4½ pounds of seed. This
is 9 times as much as the weight of seed planted and the
equivalent of 468 lb per acre.
In a second plot, ½ pound of soy beans were planted on
20 Nov. 1897. They yielded the equivalent of 495 lb/acre.
The Soy bean plant resembles the horse-gram plant in many
ways.
“Soy bean Soup.–An ollock [a small unit of grain
measure] of Soy bean was boiled in three ollocks of water,
and it was reduced to a nice buttery-like condition in about
half an hour. The taste is similar to that of dhal, but as there
were husks with a blackish colour, the dish was not attractive
to the eye. To remove the husk, the beans were soaked in
water for half an hour, then well squeezed, the husk was
removed, and the husked beans were boiled, and in about
half an hour’s time reduced to a thin consistency. The soup
thus obtained was seasoned with ghee and onions. It was

found to be a very delicious soup for rice.”
Note: In Madras, 8 ollocks = 1 puddy, and 8 puddies
= 1 marcal, which is 750 cubic inches and weighs 27 lb 2
oz. Thus 1 ollock = 11.72 cubic inches and weighs 6.78 oz.
Address: India.
104. Lewiston Daily Sun (Maine). 1899. For the farmer:
Points on early vegetables... March 14. p. 3.
• Summary: The section titled “Soy beans” begins: “The
Kansas experiment station has been growing the soy bean for
the past ten years, starting with a small patch and increasing
the area until last year 35 acres were grown. It is a good
drought resister, is not touched by chinch bugs, and the beans
are richer in protein than linseed meal...”
“The soy bean not only furnishes a crop rich in protein,
but at the same time enriches the soil.”
105. Quad-City Times (Davenport, Iowa). 1899. Soy beans.
March 21. p. 2.
• Summary: “The Kansas experiment station has been
growing the soy bean for the past ten years starting with a
small patch and increasing the area until last year 35 acres
were grown. It is a good drought resister, is not touched by
chinch bugs, and the beans are richer in protein than linseed
meal. With sufﬁcient moisture to germinate them a crop can
be grown after wheat and oats are harvested. In 1896 the
yield on ground after wheat was eight bushels per acre; in
1898, 6¼ bushels. With linseed meal at $25 per ton these
crops after wheat would be worth $76 and $4.68 per acre.
When planted earlier in the season, the yield of soy beans
is from 10 to 20 bushels per acre. The soy bean not only
furnishes a crop rich in protein, but at the same time enriches
the soil.”
106. Los Angeles Times. 1899. New crop for Kansas farmers.
May 1. p. 5.
• Summary: From Fruitman’s Guide: “The Kansas
Experiment Station has been growing the soy bean for the
past ten years, starting with a small patch, and increasing the
area until last year thirty-ﬁve acres were grown. It is a good
drought resister, is not touched by cinch bugs [sic, chinch
bugs], and the beans are richer in protein than linseed meal.
With sufﬁcient moisture to germinate them, a crop can be
grown after wheat and oats are harvested.” It also enriches
the soil so that subsequent crops of wheat grown on the same
land give increased yields of about 5 bushels/acre.
“With dairy cows, soy beans take the place of linseed
meal,... a laxative feed and softening the butter fat. Not over
3 pounds per day should be fed to a cow.” “The hogs fattened
with soy bean meal have just been marketed.” Describes how
to cultivate and harvest the soy bean.
Note: “Soy bean meal,” mentioned frequently, probably
refers to ground whole soy beans.
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107. Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction, USDA, Inventory. 1899. [Soy
bean introductions]. No. 5. S.P.I. Numbers 1901-2700. 62 p.
Transmittal date: 3 Nov. 1899.
• Summary: 2156. “Glycine hispida. Soy bean. From
France. Received through Mr. W.T. Swingle, February 13,
1899. ‘Yellow Etampes.’ The soy bean requires about the
same soils and climatic conditions as indian corn. It should
be planted in late spring or early summer, after the ground
is warm. In general the early varieties are best to grow for
seed and the late ones for forage. Seed is sown broadcast or
in drills at the rate of from 2 to 4 pecks per acre. The crop
grows rapidly and does not require much cultivation except
to keep down weeds. One hundred pounds of soy bean
hay contain 88.7 pounds of dry matter. Of the 51 pounds
digestible there are 10.8 pounds of crude protein. The ripe
soy bean seeds contain 34 per cent of protein, 17 of fat, and
33.8 of carbohydrates. In 100 pounds of seeds there are 66.8
pounds of digestible food.” Address: Washington, DC.
108. Stoddard, W.H. 1899. Soy, or Soja beans. What they
are,.... how to grow them, and what they are good for.
Carlinville, Macoupin County, Illinois. Published by the
author. Printed by Enquirer Printing Establishment. 6 p.
• Summary: “This is an extract from a paper read before the
Macoupin (pronounced muh-KOO-pun) County Farmers’
Institute, Dec. 21, 1898. It was mentioned in letter by
Mary H. Stoddard, 25 Nov. 1944. On page 2 is inscribed:
Compliments of Mary Hoyt Stoddard Best (Mrs. Earl),
daughter of William H. and Mary V. (English) Stoddard. 202
Sue St., Carlinville, Macoupin Co., IL 62626. July 28, 1975.
The publication begins: “To our brother farmers and
stock men. In answer to the many inquiries received, asking
for information about the soja beans, we have prepared the
following circular to answer some of the many questions,
giving a few of the facts we have learned about them from
the reports of several state experiment stations, and from our
own personal experience in growing them for a feed, seed,
and fertilizing crop. All intelligent farmers know there is an
urgent need for a grain and forage crop other than corn. A
crop rich in nitrogen and fat. A crop that can be grown easily,
quickly and with little or no extra cost over that of corn. If
possible, one that will not exhaust the soil like wheat, oats
and corn, but rather add to its fertility.”
The author discusses clover, alfalfa, and cow peas. He
says he has obtained a yield of 10 bushels “with less than
half a stand.” He accurately reviews the nutritional value
of soy beans compared to available supplements. “The last
and best of this trio of legumes is the soy bean, or as it is
generally but incorrectly called, the ‘soja’ bean. This plant
is a native of South-Eastern Asia, growing wild in Japan,
Java and parts of China. In Japan, where the greatest use has
been made of it as food for man and beast, there are many
varieties, like our corn with us, but only a few have been

introduced into this country. Here it is divided into three
classes, the Early Dwarf, the Medium Early and the Late
Mammoth. Of these three there are white, yellow, green and
black seeded varieties, which differ but little in value. They
are of an upright, branching growth. None of the varieties
ever run or vine like the cow peas.
“The Early Dwarf grows from 16 to 24 inches high,
matures seed ﬁt to feed green in 69 to 75 days, and ripens ﬁt
to cut for a seed crop in 80 to 90 days.
“The Medium Early varieties grow 3 to 4 feet high and
are a few weeks later than the Early Dwarf.
“The Late Mammoth grows 5 to 7 feet high, but seldom
forms seed north of the Ohio river, and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture, or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota, where corn is a doubtful crop.
“No soil is too poor for it to thrive and grow. It even
yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and ﬁre
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas.
“This fall part of my own crop was cut and lay on the
ground all through the two weeks’ rain in October, and I
never lost a handful of vines or a pint of seeds from that
cause. The little, ﬁne, velvety hairs on stalk, leaf and seedpods, seem to hold the water at a distance till it can dry out.
These same little hairs on the green, growing plant attract
and hold the dew till the large pulpy leaves can absorb the
nitrogen it contains, transferring it through leaf, stalk and the
mass of thread-like surface roots to the soil which supports
it, thus paying its rent, till the ground is richer after growing
the crop than it was before planting.”
“Now for the food value of the seeds: Of protein or food
nitrogen, which is as necessary to the growth and health of
animals as it is to plants, forming blood, bone and muscle,
Soja bean seed contain 34 per cent; ground linseed oil-cake
contains 32 per cent; cow peas 20 per cent; wheat and oats
each 11 per cent; corn 10 per cent; wheat bran and ship
stuff 15 per cent; artichokes 2½ per cent; sugar beets 2 per
cent. Of fat, which goes to make heat, life and energy in the
animal, these same foods contain: Soja beans 17 per cent;
linseed oil-cake meal 3 to 7 per cent; corn 5 per cent; oats
5 per cent; wheat 2 per cent; bran and ship stuff each 4 per
cent; cow peas 1 4-10 per cent only; artichokes two-tenths of
1 per cent; sugar beets 2 per cent.”
“One of our most successful cattle feeders, Mr. J.F.
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Clark, of this county, reports having pastured the past season
his ﬁeld of sojas when summer feed was short, and says he
never had cattle thrive and fatten faster on any kind of feed.
“Mr. E.G. Duckles, of Chesterﬁeld, cut and fed his green
sojas to his dairy cows the past summer with a quick and
decided gain both in quantity and quality of the milk and
butter.
“In my own experience I can say I never tried a better
feed for calves or shoats [shotes], or brood sows and pigs,
than the sojas either green or dry. They fairly go wild over
the mature green beans if offered to them when grass is dry
and before corn is ready to feed.”
“Prices of seed for 1899: Early Dwarf Sojas, $2.50 per
bushel; $1.50 per half bushel; $1.00 per peck. Medium Early
Sojas, $2.00 per bushel; $1.35 per half bushel; $0.75 per
peck.” Note 1. No price is given for Late Mammoth Sojas.
At the end of the booklet is a full-page ad: “Macoupin
County Stock and Seed Farms. W.H. & C.L. Stoddard,
proprietors, Carlinville, Macoupin County, Illinois. Our
specialties: Ohio Improved Chesterwhite Swine, Soja Beans,
and ‘Big Macoupin’ White Seed Corn.”
Note 2. This is the earliest document seen (Feb. 2017)
concerning soybeans in Minnesota, or the cultivation of
soybeans in Minnesota. This document contains the earliest
date seen for soybeans in Minnesota, or the cultivation of
soybeans in Minnesota (Dec. 1899).
Note 3. This is the earliest English-language booklet
seen (Aug. 2001) about soybeans, i.e. with the word “Soy”
(or any of its cognates) in the title.
Note 4. This is the earliest English-language document
seen (Oct. 2006) that uses the term “the sojas” to refer to
soybeans.
Note 5. This is the earliest document seen (July 2014)
stating that William H. and C.L. Stoddard of Macoupin
County Stock and Seed Farms are selling Soja Beans.
Note 6. This is the earliest document seen (July 2013)
that mentions the soybean varieties Early Dwarf or Late
Mammoth.
Note 7. Merriam-Webster’s Collegiate Dictionary
(1998) deﬁnes shoat (derived from Middle English shote), a
term ﬁrst used in the 15th century, as “a young hog usually
less than one year old.” Others say “Shote: a young pig,
especially one that is newly weaned.” Address: Farmer,
Carlinville, Macoupin County, Illinois.
109. Bureau of Plant Industry, Soils, and Agricultural
Engineering–Division of Forage Crops and Diseases. 18991928. Correspondence with agricultural experiment stations
(Archival collection). Washington, DC. Undated. 28 cm.
• Summary: Record Group 54–Records of the Bureau
of Plant Industry, Soils, and Agricultural Engineering.
Records of the Division of Forage Crops and Diseases,
Correspondence with State Agricultural Stations–1899-1928
[Label on the box]. Entry No. P.I. 66, Stack No. 170. Begin

location 27/26/02. Containers No. 1-41. Sorted by states,
so that correspondence with Illinois and Indiana would be
in Boxes 10 to 13, under the letter “I.” Within each state,
the folders are (approximately) in chronological order. This
includes letters that William Morse (USDA agrostologist)
wrote to and received from these Agric. Exp. stations.
Talk with Jacob Jones. 1998. Aug. Jacob has also
seen all of William Morse’s correspondence with Purdue
University and the University of Illinois (at Urbana). All
of Morse’s correspondence to Illinois is with Hackleman,
with only 1-2 letters between Morse and Burlison–at least
until 1928, which is when the boxes ended. He photocopied
approximately 400 pages related to soy and either Indiana or
Illinois.
Note: This is the earliest archival collection seen (Oct.
2001) that mentions soy. Address: USDA.
110. Duggar, J.F. 1899. Report of the Agriculturist. Annual
Report of the Agricultural Experiment Station of the A. &
M. College, Auburn, Alabama 11:33-36. For the year ending
Dec. 31st, 1898. See p. 34.
• Summary: Page 34: “Other leguminous plants which
have been studied during the past year are beggarweed, a
promising renovating plant for deep sandy soils and for ﬁelds
infested with rootknot or nematodes; soja beans, bur clover,
etc.”
Page 36: “During 1898 the correspondence of the
Agriculturist was large as usual. During the year the writer
delivered addresses at fourteen (14) Farmers’ Institutes,
eight of these being held under the direction of the State
Commissioner of Agriculture and six under the direction of
the Alabama Polytechnic Institute.
“Respectfully submitted, J.F. Duggar, Agriculturist.”
Note: This is the earliest English-language document
seen (April 2019) that mentions nematodes or rootknot; they
were found in the soils of Alabama. Address: Agriculturist,
Auburn, Alabama.
111. Hinckley, A.A. 1899. The soja bean and cow pea.
Illinois Farmers’ Institute, Annual Report 4:406-08. For the
year 1899.
• Summary: “These plants belong to the leguminosæ or
pulse family, which includes the clovers and many other
deep rooted plants. They are becoming more and more
appreciated in our end of the State for stock feed and their
beneﬁcial effect on our compact clay soil, which requires a
liberal supply of nitrogen and humus to increase fertility and
resistance of drouth.
“Cow peas and soja beans are nitrogen gatherers, and
produce abundant organic matter for making humus, their
roots penetrating deep in the soil, and bring to the surface
elements required by the grains and grasses, also make the
soil more porous, thereby increasing its capacity for holding
moisture. They have been grown only in a limited way with
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us, and we have much to learn about their cultivation, harvest
and utility. In the future development of the resources of our
soil I think they will be a very important factor.”
“The soja bean is attracting considerable attention at
present, and justly so. It is an upright grower, has no runners
to tangle in handling, and makes more seed to the acre than
the cow pea; the grain is one of the richest we can grow for
feed. Analysis of the composition of grain shows this in a
forceable way:”
A table compares the nutritional composition of 100
pounds each of soja beans, cow peas, corn, oats and wheat.
The soja beans contain by far the highest percentage of
protein (34.0%) and fat (16.9%).
“The soja bean requires good cultivation to do the best
on any soil; it will stand more wet weather and more dry
weather than many other crops. The root growth is abundant–
equal to any plant in that respect. The root tubercles are the
largest I have seen, but are not numerous. Probably after the
bacterium peculiar to this plant is more diffused in the soil
there will be more of the nitrogen produced.
“If cut when in bloom or soon after, it makes a rich
hay, which is relished by the stock. Like the cow pea, it is
hard to cure. When harvested for the seed it can be stored
in the stack or bin without loss from rats, mice or weevil.
Care must be taken when put into bins to see that they are
perfectly dry or they are liable to heat.
“The depredations of insects injurious to grains and
grasses may be more or less checked by a rotation of cow
peas or soja beans, because their food will thus be cut off for
a season.
“Cow peas and dwarf soja beans may be planted after
harvest, and produce a growth that, plowed under, will add
much to the fertility of the soil. They are both splendid
crops to grow for hog pasture. From my own experience I
think sheep enjoy the soja bean better than any other stock. I
would advise all who are interested in increasing the fertility
of their land to give both these crops a good trial; do not stop
with one planting, but continue to use them in rotation with
other crops. I believe these two legumes will revolutionize
the farming interests of Southern Illinois. In them we have
the means of securing cheaply two very important elements
of soil fertility, humus and nitrogen, and at the same time
bring to the surface from the subsoil other elements of
fertility.
“I might add that the soja bean is good for table use; we
like them.” Address: DuBois, Illinois.
112. Stoddard, W.H. 1900. Soy or soja beans and cow peas
for feeding and fertilizing. Independent Press (Griggsville,
Illinois) 21(9):1, 4. Jan. 3. Paper read at the Farmers’
Institute.
• Summary: W.H. Stoddard, a soybean pioneer in Illinois,
argues that the three best crops to restore depleted soil on
farms are the legumes clover, cow peas, and “soy or soja

beans.” Moreover, these can combine with a grain crop
as fodder for livestock. “I think the best of this trio of
leguminous plants is the soy bean or as it is generally but
incorrectly called, the soja bean. This plant is a native of
Southeastern Asia, growing wild in Japan, Java and parts
of China. In Japan, where the greatest use has been made
of it as food for man and beast, there are many varieties,
like our corn with us, but only a few have been introduced
into this country. Here it is divided into three classes, the
Early Dwarf, the Medium Early and the Late Mammoth. Of
these three there are white, yellow, green and black seeded
varieties, which differ but little in value of composition
for feeding... I prefer the yellow as they have proven more
productive of seed and the seeds are larger than the other
varieties...
“The Late Mammoth grows 3 to 7 feet high, but seldom
forms seed north of the Ohio river and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota where corn is a doubtful crop.
“No soil is too poor for it to thrive and grow. It even
yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and ﬁre
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas...
“My sojas with less than half a stand, averaged 10
bushels per acre, while crops, of 25 to 60 bushels are
common, average crops, according to soils and seasons, and
over 100 bushels per acre have been grown at the south.
Grown for forage or hay it yields 5 to 15 tons green and 2 to
5 tons dry. As hay the sojas are ¼ richer feed than clover, 3
times richer than ﬁeld corn cut green purposely for fodder...
“As a dairy feed they are of the greatest value, giving an
additional amount of milk and butter and also adding to the
quality of the latter...
“In my own experience I can say I never tried a better
feed for calves or brood sows and pigs than the sojas, either
green or dry. They fairly go wild over the mature green beans
if offered to them when grass is dry and before corn is ready
to feed.
How to plant, cultivate, harvest, and thresh the sojas:
“Plant about a peck per acre in drills with a corn planter in
rows 20 to 30 inches apart... To harvest the Early Dwarf is
quite a task, as the seed pods set so low on the stalks and
they are so tough and hard when ripe it is impossible to cut
them with a machine. It has to be done by hand with corn
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knives or hatchets. Cut as soon as the pods turn yellow.
Catch the tops with one hand, cut and throw into small piles
to cure. Dry thoroughly and then thresh or store in a barn;
or better, in open shed till ready to thresh or feed. If many
are grown, they are best threshed with a common grain
separator, removing the concave and putting in a board in its
place. Don’t use a wind-stacker machine if you can get any
other, as they have to run too fast to do good work. If ripe,
don’t cut with a scythe; it shatters the beans and does not cut
low enough. Don’t use a hoe, the handle strikes the vines,
shatters seeds and the blade digs up clods of dirt to get mixed
with the seeds.”
The author concludes: “Don’t feed like it was corn
fodder or hay; remember they are very rich, condensed feed.
Try them. Write to the secretary of agriculture, Washington
DC, for Farmers’ Bulletins Nos. 16, 22 and 58. They are sent
free of charge to any address. No. 58 is specially valuable
as it is devoted entirely to the topic of soy beans as food
for man and beast, the different varieties and how to grow
them.”
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “separator” or the term “common grain
separator” in connection with soybean production. Address:
Carlinville, Illinois.
113. Mackellar, A. 1900. Soy beans for the silo: experiments
with new fodder crops (Letter to the editor). Rural NewYorker 59(2614):151. March 3. Oversize.
• Summary: “A Hard Struggle.–Two years ago I got a small
package of Soy beans from Peter Henderson & Co. to try
them with corn as a ration for milch cows. I planted them on
one side of a ﬁeld beside a wood, and the rabbits evidently
knew a good thing when they found it, for they ate them
off as soon as they had made a few leaves. Last year I got
enough beans to plant three acres and planted them in drills
with Corn King planter. Before the beans got over ground
a very heavy rain baked the surface of the ﬁeld, and a great
many plants broke off short as they pushed their way through
the hard surface. Still there was a good stand left. They
got ordinary ﬁeld culture with weeder and cultivator, and
some large weeds in rows were pulled by hand. Not having
scales, I cannot say what weight we got per acre, but at a
rough guess would say six to seven tons heavily podded and
averaging three beans per pod.
“In the Silo.–We put two team loads of corn and one
team load of Soy beans, thoroughly mixed as we cut them,
into a silo. We fed some of the mixture while ﬁlling silo for
a few days and found a decided increase in ﬂow of milk after
the third time we fed above mixture. We reduced grain feed
one-half, and in some cases two-thirds; still milk kept up. As
soon as we stopped feeding Soy-bean mixture milk began to
shrink, and fell off all we had gained, though we fed cut corn
and full grain ration. As the Soy-bean mixture was about
the center of a silo 16 x 26 feet, we did not reach it until

the ﬁrst week in December. At that time, owing to delay in
transportation, our supply of H.O. dairy feed gave out, and
we expected our milk would fall off. Instead of a shrinkage
we had a slight increase, and nearly all our cows had been
milking for 10 months. We tried one cow, which was nearly
fresh, on Henderson mixture and two pounds of corn-andcob meal and bran and she kept up full ﬂow of milk, and the
quality and ﬂavor were ﬁrst class.
“I intend to give this mixture a thorough trial this
season, and will be glad to have any suggestions as to how
best to ﬁnd out how near it comes to being a complete ration.
I ought to say that our car of H.O. dairy feed arrived just as
we ﬁnished Henderson’s Soy-bean combination, and though
we feed 40 pounds good silage and grain ration, our milk fell
off 65 to 70 quarts in a week. I think the Soy bean and corn
mixed as above ought to come very near solving the problem
of how to avoid the shrinkage in the Fall when pastures are
all dried up. Just now we are feeding millet (Japan) which
was cut and put into the bottom of a silo last September.
It comes out bright and nice and is eaten greedily, and the
results so far as milk is concerned show no difference from
corn silage. How would Japan millet and Soy beans do as
a soiling crop for early Fall or late Summer before corn
matures? The reason I put millet in silo last Fall was that I
wanted the ground where it was growing; besides it saved a
lot of time, instead of cutting a little every day. I would like
to know whether any of your readers have tried the above
mixture, and with what results. I think there is more in it for
the dairyman than he can get out of the usual crops grown for
soiling or silage.” Address: Rockland Co., New York.
114. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. A new
drought-resisting crop–Soy beans. Kansas Agricultural
Experiment Station, Bulletin No. 92. p. 19-28. March.
• Summary: Contents: Introduction. Description of the soy
bean. Variety to plant. Planting. Cultivating. Harvesting.
Yield. Feeding value: Steers, dairy cows, calves, cattle, hogs
and pigs, pasture for hogs, hay. Cost of production. Faults
of the soy bean. Fertilizing value (“it improves the soil on
which it is grown”). Will it pay for the Kansas former to
raise soy beans? Obtaining the seed.
“The Kansas Experiment Station began raising soybeans
in 1889 and has raised them every year since–in 1889
having 70 acres in this crop. We have found the soy bean
to stand the drought as well as Kafﬁr-corn or sorghum; it is
not touched by chinch-bugs; the grain is a richer feed than
linseed meal, and the plant enriches the soil on which it is
grown. We believe that in 1900 the soy bean should be tried
on a small scale by every Kansas farmer...
“The soy bean was brought [to Kansas] from Japan,
where it is extensively cultivated for human food, taking the
place of beef on account of its richness in protein. Because of
its peculiar ﬂavor but few Americans like it.
“Variety to plant: Kansas farmers should plant the
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Early Yellow soy bean. The Kansas Experiment Station has
tried many other varieties, and the Early Yellow is the only
sort that we have found that is satisfactory under Kansas
conditions. Other kinds either yield too little or the crop
does not mature during our season. In the spring of 1899
we issued a press bulletin describing the merits of the soy
bean and recommending the farmers to give the crop a trial.
The College had no seed for sale and farmers ordered from
the seed men, simply writing for soy beans. As long as the
supply of Early Yellow soy lasted orders were ﬁlled with it,
and the crops are reported satisfactory. After this supply was
exhausted the seed men ﬁlled the orders with the Late Yellow
soy, a variety that matures in Georgia and Alabama. Kansas
farmers who planted the seed of this late variety report that
but a small portion of the crop matured, the rest being killed
by frost. Early Yellow soy beans planted May 12, 1899, were
harvested August 23; planted after wheat, July 14, 1989,
were ripe October 9.”
“The beans should be planted in rows 30 to 42 inches
apart, with the single beans dropped 1 to 2 inches apart in
the rows. One-half bushel of seed per acre is required. The
ground should be in good tilth, and the weeds thoroughly
killed just before the beans are planted... We cultivate the
same as corn, using the two-horse cultivator with small
shovels and taking great care not to ridge the ground...
Where more than 10 acres of soy beans are grown, it will
pay to harvest them with a regular bean harvester... As
soon as cut, the beans should be raked into windrows and
immediately shocked, and left to cure in the cocks. The
thrashing may be done with the ordinary grain thrasher, using
all blank concaves, and running the machine slow enough to
prevent cracking the beans... Farmers with better ground than
ours report a yield of 20 bushels per acre, using our seed.”
Five experiments were conducted feeding ground
soybeans (14.4% fat) to hogs: “These experiments show that
when soy beans are fed with corn or Kaﬁr-corn for fattening
hogs a saving was made in the amount of feed needed to
make 100 pounds of gain of 13, 24, 31, 33, and 37 per
cent., the amount varying in different experiments. Can the
Kansas farmer afford to go without the soy bean and lose
this saving?” (p. 25). Soy beans also make a pasture that is
greatly relished by hogs.
Cost of production (p. 26): When grown on a large
scale in Kansas, with ordinary prices for farm labor, it costs
about 40 cents a bushel to raise soy beans. “This includes all
expenses from preparing the ground for planting to storing
the thrashed beans in the bin, but does not include rent.
“During the summer of 1899 we kept an account of the
cost of raising soy beans on ﬁelds containing a total area of
sixty acres. Labor cost $1.25 per day for a man and $2.50 per
day for a man and team. The cost per acre was: Preparation
of land, $1.35; planting, 30 cents; cultivating, $2; hoeing, 70
cents; harvesting, $1.40; thrashing, $2.57; total, $8.32. The
yield of the 60 acres was 932 bushels, making the total cost

per bushel nearly 54 cents.” Kansas dairymen, hog raisers,
and stockmen should all raise soy beans.
“Obtaining the seed: Most seed men sell soy beans,
listing them as soy beans, soja beans, or coffee beans. The
following farmers report having raised soy beans in large
quantities in 1899: Hon. Geo. M. Munger, Eureka, Kansas;
A.E. Clark, Pleasant Hill, Kansas; M.L. Dickson, Edgerton,
Kansas; Wm. C. Lee, Manhattan, Kansas; H.H. Clothier,
Vera, Kansas; D.L. Beale, Montana, Kansas; O.E. Simmers,
Abilene, Kansas.”
Illustrations (by Hench, p. 20, 22-23) show: Two soy
bean pods and two soy beans (full size). A soy bean knife
on a cultivator beam. A full-page soy bean plant, with many
leaves and pods.
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “harvester” harvester (“a regular bean
harvester”) in connection with soybean production.
Note 2. This is the earliest document seen (Nov. 2014)
that uses the word “horse” (or “horses”; “the two-horse
cultivator”) in connection with soybean production.
Note 3. This is the earliest document seen (Sept. 2007)
that gives an itemized accounting of the cost of producing
soybeans.
Note 4. This is the earliest document seen (July 2013)
that mentions the soybean variety Early Yellow. There is
good reason to believe that this is simply a new name for the
Yellow Soy Bean, the name which had been used at Kansas
since 1890. Address: 1. M.S., Agriculturist; 2. M.S., Asst. in
Dairying; 3. B.S., Asst. in Field and Feeding Experiments.
All: Manhattan, Kansas.
115. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. Fattening
hogs with drought-resisting crops. Kansas Agricultural
Experiment Station, Bulletin No. 95. p. 67-95. April.
• Summary: The bulletin begins: “This bulletin gives the
results of feeding experiments made with 326 hogs. Eight
experiments were made; the ﬁrst was begun November 15,
1897, and the last completed January 8, 1900. The object of
the work was to develop the best methods of feeding hogs
the Kansas crops that are good drought resisters and that do
well on upland.” Soy beans are mentioned on most pages
of this report. They were fed with kaﬁr-corn in the from of
ground whole soy beans, called “soy-bean meal.”
The summary section titled “Soy beans” (p. 91-92)
states: “The soy bean stands drought as well as Kaﬁr-corn
or sorghum, is not touched by chinch-bugs, and does well
on poor soils. Every experiment in which soy beans were
tried shows that, when part of the ration was beans, the hogs
having them ate the most grain, and made the most gain for
feed eaten. The results are:” A table summarizes the results
of experiments 1-4 and 6, in which soy beans were fed. The
crucial ﬁgure in each is the percentage of feed saved by
feeding soy beans, which ranges from 13.2% to 37.5%.
“This table shows an increase in gain of from 14.6 to
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96.4 per cent, by making the ration one-ﬁfth soy beans, and
that the rations containing one-ﬁfth soy beans show a saving
in the amount of feed required to make 100 pounds of gain
from 13.2 to 37.5 per cent. Can the Kansas farmer afford to
fatten hogs without soy beans? Hogs fed soy beans fatten
rapidly, look thrifty, have strong appetites, and the hair and
skin are glossy, like those of animals fed oil-meal. The soy
bean is a rich feed and we do not recommend more than
one-ﬁfth to one-third of the ration to be made of the beans.
Soy beans may be fed whole, mixed with the other grain, or
unthrashed beans, stalk and all, may be thrown to the hogs
and they will quickly pick out the beans. We lost eleven per
cent, from grinding the beans.”
The report concludes (p. 95): “The yields we have
obtained from Kaﬁr-corn, soy beans, and alfalfa hay, the
showing of only one crop failure in eleven years, and the
good results obtained from fattening hogs with combinations
of these feeds, show a greater certainty of crop and more
pounds of pork per acre than are usually secured by ordinary
feeds in other states.” Address: 1. M.S., Agriculturist; 2.
M.S., Asst. in Dairying; 3. B.S., Asst. in Field and Feeding
Experiments. All: Manhattan, Kansas.
116. Massalongo, C. 1900. De nonnulis speciebus novis
micromycetum agri Veronensis [Concerning several new
species of Micromyces found in the ﬁelds around Verona,
Italy (Phyllostica sojaecola Massalongo)]. Atti del Reale
Istituto Veneto di Scienze, Lettere ed Arti (Venice, Italy)
59(2):683-90. Series 8. See p. 688. [1 ref. Lat]
• Summary: This paper, presented at the meeting of 22 April
1900, discusses (p. 688): “17. Phyllosticta Sojæcola spec.
nov” [Phyllosticta sojaecola n.sp.]. A biological description
of this new species is given in Latin. It was observed on the
foliage of cultivated soybeans (Soja hispida) near ‘Tregnago’
at the place called ‘Calavena’ in Oct. 1899. Note: Tregnago
is a city in northern Italy about 15 miles northeast of Verona.
Address: Dott., S.C.
117. Washington Progress (Washington, Beaufort Co., North
Carolina). 1900. Soy-bean culture. Oct. 11. p. 1.
• Summary: From Home and Farm: “As yet the soy-bean is
comparatively new in America, but judging from ten years’
experience at the Kansas Experiment Station, where as much
as seventy-ﬁve acres have been raised in one season and
fed to fattening hogs, cattle, milch cows and young stock,
its value is clearly demonstrated, and it promises to rank
high in the agriculture of the future. At the special request
of Secretary F.D. Coburn, of the State Board of Agriculture,
the most approved methods of culture and use are related by
Prof. Haney, as follows:
“The soy-bean responds readily to good soil and plenty
of moisture, but will thrive and produce on land too poor, or
in a season too dry for ordinary crops. It is not molested by
chinch bugs, and there are no insect enemies or blights which

materially affect it. The root system of the soy-bean is very
extensive, striking deeply into hard subsoil and spreading
widely near the surface. Not only are they supported by
their extensive root system, but, being a legume, the noduleforming micro-organism on the roots enables the crops to get
part of its nitrogen food directly from the air, and leave in
the soil a store of nitrogen which beneﬁts succeeding crops.
Nitrogen is the most expensive and easily depleted element
of fertility in our soil, and one of the strong points in favor
of soy-beans is that they ﬁt perfectly in the short rotations
where clover and alfalfa are not practicable, giving a rational
rotation, and at the same time a paying crop.
“The land for soy-beans should be prepared the same
as for corn. Listing is not advisable, as the pods grow
close to the surface of the ground and would be covered in
cultivating. However, good results have been obtained by
listing the ground and then nearly tilling the ditches before
planting. The ground should not he plowed until time to
plant, and the planting done immediately after plowing. Late
plowing and immediate planting give the beans opportunity
to keep ahead of the weeds, which always bother such a
crop. Bean planting comes properly after corn and Kafﬁr
corn planting. By this time the soil is well warmed, which
insures prompt germination and rapid growth. After plowing
it is essential that the soil be compacted so as to hold the
moisture, as the beans require a relatively large quantity to
insure prompt germination.
“We get the best results by drilling in rows thirty inches
apart and three to four inches apart in the rows. The beans
grow upright, never falling down except on very rich land,
so they do not require more space. Planted at this distance
they shade the ground, which is desirable to prevent
evaporation and also to keep weeds down. Thirty pounds to
one half bushel of seed are required per acre to plant at this
distance. The best satisfactions [sic] comes from planting in
the spring, after the soil is well warmed. The last week of
May or ﬁrst of June is not too late, depending on the season.
It takes from eighty to one hundred days for the beans to
mature, and they do best if this is during the most favorable
part of the season. They continue to grow and will mature
seed regardless of how dry the weather may be, although
the yield may be much reduced. Seed that is over two years
old is risky, and should not be trusted if new seed is to be
had. Seed should not be kept in close-woven sacks nor in
deep bins in quantity. It may heat enough to destroy the
germinating powers and not be previously noticed.
“If a dashing rain comes up after planting and forms
a crust the beans may ‘break their necks’ trying to push
through. If the crust has formed run a light harrow crosswise
of the rows. A few plants will be broken off, but not so many
as if harrowed lengthwise, and it will be much better than
leaving the crust intact.
“One of great objections to soybeans has been the lack
of an easy means of harvesting.
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“The bean pod grows so close to the ground that no
sort of grain harvester can be employed in harvesting them
without losing some beans. If hogs or sheep can be put on
to glean the ﬁeld a self-rake may be used very satisfactorily.
A mower will shatter the beans and crush them into the
earth, and does not give satisfaction. The stems being hard,
any knife cutter should run slightly below the surface of
the ground to cut them satisfactorily. When more than ten
or ﬁfteen acres are to be handled it will pay to use a bean
harvester.
“After the beans are cut they can be raked with a hay
rake, and should be put in small shocks until dry, when
they can be threshed or stacked. Thrashing is done with an
ordinary separator, using all blank concaves, and running as
slowly as the machine will permit and not clog in the shake.
“Those Who have grown them for hay are loud in their
praises, and some think this is the most satisfactory way
of getting the beneﬁt to the crop, especially where alfalfa
or clover are difﬁcult to grow. For hay the seed should be
drilled or sown broadcast, and will require one and one-half
bushels per acre. They should be cut when the beans are well
formed but soft; the leaves will all be on at this stage, and a
large quantity of superior feed will be secured. The cutting
may be done with an ordinary mower, and the hay cured as
any other crop.
“As a soiling crop for cows, there is nothing better to
produce a high yield of milk. Shoats averaging about sixty
pounds per head, turned into a patch of soy-beans just as
the beans was forming, made a superior growth, without
any grain to speak of. They ate beans, leaves, stalk and all,
leaving only short stubs where the beans had been two feet
high.
“The soy-bean is richer than linseed meal, and nearly as
rich as cotton seed or gluten meal. The early varieties should
be insisted on, and some seed houses have sent out the late
sorts when an early variety was expected, with the result that
those who grew them were much dissatisﬁed. We advise that
the bean be tried in ﬁelds of not less two or three acres, as
smaller planting seldom gives satisfaction.”

by George Washington Carver concerning soybeans. It is the
second earliest document seen (Aug. 2002) concerning the
work of Carver with soybeans; the ﬁrst was a letter written
by him in May 1897.
Note 2. This is revised and reprinted from the
Proceedings of the Iowa Academy of Sciences 7:161-65
(1899). In these 1899 Proceedings, however, the soybean is
not mentioned.
Note 3. This is the earliest publication seen (Aug. 2002)
on Cercospora canescens on soybeans in the United States.
Address: M.S. Ag., Director [Tuskegee, Alabama].
119. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. Soy beans
in Kansas in 1900. Kansas Agricultural Experiment Station,
Bulletin No. 100. p. 55-115. March. (Issued April 1901).
• Summary: This is an extremely detailed report, remarkable
for soy beans in the year 1900. It is composed mainly of
county by county reports by farmers of planting tests made
during the year, and yields of forage and/or seed. The ﬁrst

118. Carver, George Washington. 1901. Some Cercosporae
of Macon County, Alabama. Tuskegee (Alabama) Normal
and Industrial Institute, Experiment Station, Bulletin No. 4. 8
p. Jan. See p. 5.
• Summary: Cercospora is a genus of fungus diseases. This
paper is mainly a listing of which species of Cercospora
diseases are found on which plants in Macon County.
Carver has numbered the specimens and arranged them
alphabetically. On page 5 we read: “Cercospora canescens,
E. & M. very abundant on the leaves, stems and fruit of
the common garden bean. (Phaseolus vulgaris). No. 52.
Cabbage, (Brassica oleracea); No. 681. Soja bean (Glycene
hispida) [sic, Glycine];...”
Note 1. This is the earliest publication seen (Aug. 2002)
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general trials of soy beans throughout the state of Kansas
were made in the summer of 1900.
One table (p. 58) shows the “Yield per acre on the
college farm” of soy beans, corn and kafﬁr corn from 1889
to 1900, inclusive. The average soybean yield over these 12
years was 12 bushels/acre, the top yield was 17.0 bu/acre in
1889, and the lowest was 2.6 bu/acre in 1894.
A second table, titled “Varieties of soy beans” (p. 59),
shows the varieties tested, the source of the seed (many
seedsmen), the yield of beans per acre, the yield of hay per
acre, and the days from planting to maturity. The varieties
with their yields in bushels per acre (sorted in descending
order of seed yield) are: Early Yellow, from Kansas State
Agricultural College (7.4 bu/acre), Early Soy, from Peter
Henderson & Co. (New York) and Johnson & Stokes
(Philadelphia, Pennsylvania) (6.5 and 6.2), Dwarf Soy, from
George W. Hilliard (Brighton, Illinois) (6.4), American
Coffee, from J.J.H. Gregory (Marblehead, Massachusetts)
(5.5), Medium Early Black, from J.J.H. Gregory (3.0),
Extra Early Dwarf, from J.J.H. Gregory (2.7), Late Soy,
from Johnson & Stokes (* = did not mature), Medium
Soy, from Hilliard (*), Chastain Soy, from E.N. Chastain
(Hume, Missouri) (NS = no stand), Nalrade, from Japan
(Days from planting to maturity: 166), Asahi, from Japan
(Days to maturity: 166), Tamarat Sukun, from Japan (Days
to maturity: 151), Soy bean 4912, from USDA, from Japan
(Days to maturity: 128), Best White 4913, from USDA, from
Japan (Days to maturity: 128), and Best Green 4914, from
USDA, from Japan (Days to maturity: 166). Early Yellow
also gave the best yield of hay (1.4 tons/acre).
A map (p. 60) shows where soy beans were grown in
Kansas in 1900; they were grown in at least one location in
75 of the of the 105 counties of the state. These locations
are concentrated in the eastern one-third of the state, and
especially in the northeast.
The report concludes by stating that “a majority of the
292 who reported growing soy beans in 1900 think them a
proﬁtable crop, and this with a new crop, in an unfavorable
season.”
Most farmers who tested soy beans responded to most
of the following questions (their letters were condensed to
5-15 lines typeset): Have you grown soybeans before; if so,
starting when? Type of soil in which this year’s crop of soy
beans was planted? Method and date of planting. Spacing
between rows, and of plants within each row. Method and
frequency of cultivation. Method of harvesting (one of the
biggest problems). Pests you noticed (rabbits–often jackrabbits–and grasshoppers were reported by many; only a
few reports mentioned injury from other insects, and none
from diseases). Yield of beans (most farmers got less than
15 bushels/acre; the highest yield was 31 bu/acre). Results
of feeding beans or plants to livestock (almost every feeding
trial was highly favorable; hogs, milch cows, and sheep
generally thrived on them). Degree of satisfaction with the

crop and its proﬁtability. Do you plan to try soy beans again
next year? Many farmers reported that the beans withstood
drought very well. No mention was made in the Bulletin of
any farmer having tried the soy bean as food.
H.C. Whitford, of Garnett, in Anderson County: “Tried
to cut with mower, but this broke the clods and we had
to resort to hand pulling. Got badly injured in the shock.
[Presumably the soy beans, not Whitford.] I thought them
worthless and fed them to hogs; the hogs were very fond
of them.” William Matthias, of Huron, in Atchison County:
“Pigs and poultry got a taste of the ripe beans, and they made
desperate raids on the ﬁeld.”
Joseph Shaw, of Strong, in Chase County: “Pigs were
crazy for them, and ate stalks and all.” John German, of
Hiattville, in Bourbon County, said his hogs wouldn’t touch
the beans, although his calves and yearlings would. C.O.
McLane, another Bourbon County man, from Uniontown,
said concurringly that calves and also colts would climb
low fences to get at some sorghum he had liberally laced
with soybeans. Many respondents grumpily observed that
soybeans were relished by rabbits.
Concerning soybean pioneers: H.J. Gifford of Haviland,
in Edwards country: “I have planted the Little Yellow soy
bean on a small scale for the past seven years [since about
1894]–principally as a coffee substitute.” Gustave Koehler
of Troy, Doniphan County: “I have raised the soy bean
for years, and ﬁnd it not a paying crop.” Carl L. Howe of
Emporia, in Lyon County: “Have raised soy beans for four or
ﬁve seasons...”
Full-page photos show: 1. Early Yellow soy bean (p. 83).
Brooks early soy bean (Henderson; p. 85). Early Yellow soy
beans in the ﬁeld (p. 87). Sixteen acres of Early Yellow soy
beans (p. 89).
An excellent summary (p. 111-15) is given of these tests
by Kansas farmers. The Early Yellow variety gave the best
results. 135 farmers (46%) stated that soy bean is a proﬁtable
crop, 68 had a favorable opinion but needed further trial, 33
gave an unfavorable report, and 30 found the crop to be a
total failure. The others did not express their opinion. “The
season was the most unfavorable for growing soy beans
but one that we have had in twelve years.” Another major
reason for low yields was probably the failure to inoculate
the soy beans with nitrogen-forming bacteria before planting.
Inoculated soil was ﬁrst sent to 25 farmers in the spring
of 1900; roughly 1,000 to 1,200 lb of inoculated soil are
required per acre. “Soy beans have been grown on the
College farm for twelve years... On Kansas farms where
there is a sufﬁcient supply of alfalfa for all the stock, we
do not think it will usually pay to grow soy beans. Alfalfa
supplies protein and mineral matter at a less cost than soy
beans.”
Note 1. This is earliest English-language document
seen (June 2004) that uses the term “pest” or “pests” in
connection with soybeans.
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Note 2. This is the earliest document seen (July 2013)
that mentions the soybean varieties Tamarat Sukun, Nalrade,
Asahi, or Best Green.
Note 3. This is the earliest document seen (Dec. 2005)
that contains a map directly related to soybeans. Address:
Manhattan.
120. Chittenden, F.H. 1901. The green clover worm. USDA
Division of Entomology, Bulletin No. 30. p. 45-50. Series 2.
• Summary: On 18 Aug. 1897 larvae of the green clover
worm (Plathypena scabra), mostly half grown, were
observed on soy beans in the District of Columbia
[Washington, DC]. This worm is the larva of the Deltoid
moth, one of the commonest insects in the District. This
very early study on soybean insects discusses Euplectrus
plathypenae, Exorista blanda, and Plathypena scabra,
their life history and habits, egg, larva, and pupa. Address:
Washington, DC.
121. Bie, H.C.H. de. 1901. De landbouw der inlandsche
bevolking op Java [The agriculture of the indigenous
people in Java]. Mededeelingen uit ‘s Lands Plantentuin
(Buitenzorg) No. 45. 143 p. See p. 97, 99, 138-43. [Dut]
• Summary: The soybean is discussed in the chapter titled
“Cultivation of crops other than paddy rice: Cultivation
of secondary crops (Palawidja).” Soya bean is one of the
secondary foods served with rice, but it is mostly used to
make soy sauce and tempeh (tempe). One variety of soybean,
which originally came from Japan, is widely grown as a
second crop on the wet rice ﬁelds (sawahs), and it is easy to
cultivate at altitudes of 1,200 to 1,500 feet above sea level. It
is called katjang kedele in Central and East Java, but katjang
djepoen in Sunda or West Java (de Soendalanden; [the area
around Bandung only]). A description of the plant and the
method of cultivation in Java is then given. It is planted
much more on wet rice ﬁelds than on dry (non-irrigated)
ﬁelds (tegalans) near the rice ﬁelds used for vegetables and
secondary crops. Usually the soybean seeds are planted right
after the paddy stumps have been cut away, but sometimes
they are planted just before or during the paddy harvest,
and pressed into the earth under the feet of the paddy
cutters. They are rarely weeded, excepted when the crop is
suffocated by tall weeds. At harvest, the plants are pulled
completely out of the ground and bound into bunches. At
night they are stored under a specially-constructed roofed
shelter in the ﬁeld, and during the day they are sun-dried on
bamboo structures or on the ground. This takes at most 3-4
days, if the plants are really ripe and the weather is good,
after which the bunches are put on bamboo mats in heaps and
threshed. To protect the seeds from damage, one preferably
uses piece of banana tree branches which still have ﬁbrous
veins. The ﬁbrous plant stems and branches are removed
together with the soybean pods and burned on the sawah
ﬁelds. Poor people ﬁrst sort out the pieces good enough for

fuel and take these home. Immature green leaves are fed to
animals. Sometimes soybeans are planted on the dikes of the
paddy ﬁelds at the same time as or a few days later than the
paddy rice. The fresh seeds from this harvest are then planted
in the sawah ﬁelds after the paddy is harvested. Soybeans
planted in this way are called katjang apitan.
There are two varieties of soya: one has an ivory yellow
seed coat and the other is black. The latter is used almost
exclusively to make soy sauce; the former to make pastry
and condiments for rice or as a vegetable (sayur; sajoer).
Soya is cooked with salt in the green pod and eaten as a
snack.
The indigenous people do not occupy themselves with
the production of soya (soy sauce) or ketjap or other products
made from soybeans such as taoetjo [tao tjo, tauco, taucho
= Indonesian style miso], taoehoe [tao hoe, tahu = tofu],
taoekwa [tao koan, taokoan or takoa = fermented tofu], and
taoetji [tao dji, tausi = fermented black soybeans]. The work
is too involved and takes too long before the product is ready
to be sold. Most people are too inexperienced and there is not
enough of a market for the product.
The only food that most people make out of soybeans
is tempeh (témpé), which plays the same role in Central
and East Java as does ontjom in Sunda or West Java, and is
prepared similarly. The tempeh-making process is described.
It takes place indoors, out of the light. Tempeh is sometimes
cut into smaller pieces. It is usually eaten pan-fried after
being soaked in a solution of tamarind and salt. It is also
cooked with vegetables.
Most soybean seeds are sold to the Chinese, who export
them or process them to make soy sauce and other products.
To make soy sauce, the seeds are roasted to aid in removing
the hulls. Some people pound the seeds instead. They are
cleaned, boiled in water, drained, spread on ﬂat bamboo
trays (tampah or njiroe) and dried daily for a week in the
wind. They are washed again then soaked for 30-40 days in
salt water which has been boiled then cooled. This mash is
mixed thoroughly and strained through a cloth. To the black
liquid is added a boiled and cooled mixture of cane sugar and
water, then the mixture is boiled until its volume is reduced
by 20%. If the solid residue removed by ﬁltering still tastes
salty, it is put into water, kneaded and strained again. A sugar
solution is added and all is boiled down as before to make
second-grade ketjap.
To make taoetjo (tauco, taucho or Indonesian-style
miso), the soybeans are soaked in fresh water, the hulls
are removed, the seeds boiled and spread on bamboo trays
to cool. Rice or glutinous rice ﬂour is roasted until golden
brown, then mixed with the seeds and set aside for 2-3 days
to ferment between hibiscus (waroe) leaves on ﬂat trays.
When the mass has molded, it is sun dried for a few days
until very hard. Note: This is the soybean koji used making
taucho.
Remove the leaves and put this mass of soybean koji
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into salt water. On the third or fourth day, add some yeast
(gist) and some cane sugar syrup. Continue the soaking and
fermentation in salt water for 2-3 weeks. Place it [in crocks]
daily outside in the dew, taking care that no rain gets on it.
To stimulate the fermentation, take steamed rice or
glutinous rice that is only half cooked. Add ragi starter and
allow it to ferment for 2-3 days until a sweet, alcoholic ﬂavor
develops. This kind of fermented rice is called peujeum in
West Java, or tapé in Central or East Java. Now add this
fermented rice to the soybeans in salt water to enhance both
the fermentation and the product.
After 3-4 weeks the soybeans should be very soft like
porridge; then the taucho is ready to be used. It is eaten raw
with cooked or raw vegetables, or mixed with meat or rice
dishes; other condiments are also made from it.
Another product that the Chinese make out of soybeans
is tofu (tahoe or tauwhoe). Soaked soybeans are ground and
the puree is mixed with fresh water. Then a milky liquid
(melkachtige vloeistof) is ﬁltered off and coagulated. The
Chinese use a coagulant called tjiogo (gypsum or calcium
sulfate), which is specially imported from China and is not
always available, even to the Chinese apothecary. It is ﬁrst
burned, then cooled before being added to the milky liquid.
The white mass which is precipitated is called tofu. A similar
product can be made from mung beans. Address: Batavia
(Jakarta), Java.
122. Zehntner, L. 1901. De Kedelehboorder. (Agromyza
spec.?) [The soybean borer or Agromyza phaseoli ﬂy
(Agromyza species?)]. Indische Natuur (De) 1(7-8):113-24.
[Dut]
• Summary: Discusses the behavior, damage, and control of
this insect pest [also called French bean ﬂy]. A nice 4-part

illustration (p. 122) shows the (a) ﬂy (greatly enlarged), (b)
the full-grown larva, (c) the pupa (enlarged), and (d) the
pupa inside the stem of a soybean plant. Views (a-c) are
enlarged 15 times, view (b) is enlarged 7 times.
Dr. Zehntner was in Indonesia in 1897-1900. P. van
der Goot (1930) says of Dr. Zehntner: “Little information
is available in the literature on the Agromyza of soybean in
the tropics... Zehntner (1900) was the ﬁrst researcher to pay
attention to these pests, and wrote in ‘De Indische Natuur’
a concise description [with an illustration {line drawing},
p. 122] of this insect and gave a scientiﬁc name Agromyza
soya Zehntner... As with every pioneering work, either in
entomology or other ﬁelds, the work of Zehntner had some
inaccuracies, and it seemed advisable to investigate the
subject once again.”
“Zehntner thought this insect to be the same as soybean
stemborer because he found the larvae in the pith of older
plants.”
Note: This is the earliest document seen (April 2007)
that mentions an insect of the genus Agromyza in connection
with soybeans. Address: Dr.
123. Parsons, Adrian A. 1902. Soy beans. Ohio Farmer
101(3):43. Jan. 16.
• Summary: “(Hendricks Co., Ind., latitude 39.75 degs.)
“Seven consecutive crops without a single failure,
having fed them to all kinds of stock in all stages of growth
with most gratifying results. Is the soy bean in this latitude in
the experimental stage? If so when will it pass it? When the
men that discuss agriculture under the awnings of the corner
grocery agree that book farming pays, I suspect.
“I believe all that has been written about their feeding
value is true, and while a full crop cannot be made without
rain, they gave us much better results for labor last season
than any other crop we had planted, and as to their effect as
soil renovators, I think Purdue University’s exhibit at Indiana
state fair would be conclusive proof of their superiority.
The exhibit was made to show the nodules on the roots of
all common legumes, secured by inoculation with nitrogen
spores, but the roots themselves were an object lesson, the
single soy bean stalk had more roots than the clovers and
peas combined.
“Those only who farm intensively will succeed with soy
beans. The man who grows two crops on the same ground at
the same time, with one of them weeds, should never try soy
beans; better try cowpeas, or better sell out and give all his
time to politics.
“Soy beans I believe have a place on every farm, the
place now ﬁlled by oil meal, cotton seed meal and gluten
feeds, because they can be produced so much cheaper. The
amount grown must be decided by the individual. If he has
plenty of land, and follows a long rotation, and can grow
clover, much of his protein can be secured that way with less
labor, but if his acres are limited and his rotation most be
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short, then the soy bean, the quickest and greatest of all the
legumes will ﬁll the bill.
“I think they will grow wherever common corn
will mature. I have sent seed to Wisconsin that made a
satisfactory crop the ﬁrst season, and I have sold seed that
was planted within four miles of us that made a complete
failure; weeds and rabbits took them. A little cultivation at
the right time is the geography of success. I have no seed to
sell this year as other feeds are so scarce and high that our
entire crop will be required for home use.–A.A. Parsons.”
Note: Adrian Parsons says he has grown seven
consecutive crops of soy beans without a single failure. If
he started in 1895, then 1901 (the last year he could have
had a crop) would be his 7th year. Address: Hendricks Co.,
Indiana.
124. E.B.D. [Evan B. Davis]. 1902. Soy beans will be
valuable this season (Letter to the editor). Indiana Farmer
62(5):3. Feb. 1.
• Summary: This is the ﬁrst of three letters published under
the bold heading: “Experience department–Give experience
in growing, harvesting and feeding soy beans. Give all
information possible.”
“1st Premium [ﬁrst prize].–Many articles are being
printed in some of our agricultural papers on soy beans,
which are written by parties who have had one or two
years’ experience, and in many instances the information
given is entirely erroneous and misleading. After ﬁve years’
experimenting [i.e., since about 1897 or 1898] planting
each year for 5 to 15 acres and on soils of varying degrees
of fertility, from that which would yield 90 bushels of corn
to that which would not yield 20 bushels, I still ﬁnd there is
much to be learned, but will give the ‘Farmer’ readers the
beneﬁt of my experiments which have cost me many hard
days’ labor and considerable cash outlay. The ﬁrst and most
important question to be settled is, what variety is best for
all purposes? Out of ten or a dozen varieties tested, I am
positive none will equal the Early Yellow, or Dwarf. While
it will not produce as much forage or seed as the Medium or
Mammoth, it is a sure crop for Indiana and the other varieties
are not.
“The Earliest yield from 10 to 40 bushels per acre, equal
in feeding value to about three times that number of bushels
of corn, and at same time beneﬁting the soil, so that no
rotation would be necessary in bean culture, I have planted
at various periods, from last week of April to ﬁrst day of
September, and ﬁnd the earlier planting best, providing the
soil is warm and in good condition. The Early Yellow will
stand a hard frost without serious injury, so when early
pasture is desired a small patch may be planted before all
danger of frost is past, but the proper time is about May 20.
I had some sown with rape seed the 1st of September, last
fall, and they made growth enough to furnish considerable
pasture. In planting I use the Farquhar combination corn and

bean drill, putting the rows 2½ feet apart, with beans 5 to 8
inches apart. Planted this distance, one bushel of seed will
plant 3 acres. Two or 3 cultivations, with harrow or weeder,
is all I ever give them, after which they usually crowd out
all weeds. Harvesting has proven the hardest part of bean
culture I have yet found. When cut for hay, about half the
pods should be ripe. Cut with mower with clover buncher
attached, put in shocks of about 100 lbs. each immediately,
and leave to cure thoroughly, which they will do in about a
week. Do not worry about their moulding or being spoiled by
rain, because every trial has proven entirely satisfactory.
“If left to cure in the sun, the leaves will all shatter and
the best of the hay is lost. If the crop is for seed, it should
be left until every pod is ripe and all the leaves have fallen.
Then they may be cut with mower, or harvested with bean
harvester, and immediately threshed. All concave teeth
should be removed and the machine run half speed, when
but few seed will be split. Watch that seed does not heat
after it is threshed, for if it does it is ruined for both planting
and feeding. The best results in feeding are obtained by
grinding with corn or oats, one bushel of beans to three
bushels of corn, or they may be fed without grinding, before
or after threshing. They are an ideal crop to be pastured by
hogs, cows or sheep. If cut for hay, at proper stage, no bran,
cottonseed or other mill feeds need be supplied when the
bean hay is fed.
“A crop possessing so much merit and feeding value,
and so few insect enemies, cannot fail to ﬁnd a place
on every up-to-date farm. It will be specially valuable
this season as it will be ready to feed two months before
corn, and those who have feed to buy know what such an
advantage as this will mean.”
Note 1. At the end of the three letters we read (p. 11):
“Premiums of $1, 75 cents, and 50 cents are given for the
ﬁrst, second, and third best articles for the Experience
Department each week.” Topics for discussion in the next
three issues of the “Farmer” are then described.
Note 2. In a letter of 23 Aug. 2000 to William Shurtleff,
Lee Parsons explains that the initials of the author, E.B.D.,
almost certainly stood for Evan B. Davis, Adrian’s son-inlaw who married Adrian’s daughter Ethel. Lee consulted
the 1900 Federal census and found no other adult male in
Hendricks County with initials that would possibly match.
In 1902 Evan B. Davis was a prominent farmer in Hendricks
County; in 1912 he moved to Alabama. The style makes it
clear that the letter was not ghost-written by Adrian Parsons.
Adrian’s style was “wooly.” For further information, consult
Lee’s note for item #3 in “The Notebook of Adrian Parsons.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Mammoth. Address:
Hendricks County, Indiana.
125. L.W. 1902. Experience [with soy beans] dates from the
“Indiana Farmer” distribution (Letter to the editor). Indiana
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Farmer 62(5):3. Feb. 1.
• Summary: This is the second of three letters published
under the bold heading: “Experience department–Give
experience in growing, harvesting and feeding soy beans.
Give all information possible.”
“2d Premium.–My experience with the soy bean dates
from the time the ‘Indiana Farmer’ sent sample packages of
the beans to its subscribers about 5 years ago [i.e. in about
1897-1898]. I have been raising them every year since then,
planting more every year. As a source of protein there is
nothing a farmer in this section can raise that will compare
with them, and every animal on the farm will eat them. The
Dwarf soy bean seems to do the best in the central part of the
State, producing the most seed, but not so much forage as the
Medium, for which the season is not long enough to mature
the seed. When to plant: Do not plant too early. Wait till the
ground is warm. From the 20th of May till the 10th of June
would be the proper time. Work the ground down ﬁne and
ﬁrm with harrow, roller and drag, making it as smooth and
level as possible, to facilitate harvesting.
“For planting I use a two horse corn drill, going over
the ﬁeld once, and then returning and going over the second
time, drilling between the rows already planted and making
the rows 22 inches apart. This is rather close, but it is the
best that can be done with a 3-ft. 8-in. planter. But by using
a steady horse they can be cultivated very well. Do not plant
too deep, 1½ and 2 inches is deep enough. Do not plant in
a farrow, but put on top, setting the drill so it will plant the
bean about 3 to 4 inches apart in the row for a seed crop; but
for a hay or ensilage crop they can be planted with a wheat
drill set so the beans will be about 2 inches in the rows.
Should a heavy rain fall after planting, and the ground bakes
hard before the beans get through, take a light iron harrow
or weeder and go over to break the crust; otherwise they will
come up poorly on clay ground. When the beans are about
3 inches high, if the ground is hard, I would use a one horse
cultivator with 14 small teeth, to loosen the soil without
throwing the dirt too much. After this would use the weeder
or harrow, unless the ground would get packed again, when
I would use the cultivator followed by the weeder, till the
plants get 8 or 10 inches high, when cultivation should cease,
as they will keep ahead of the weeds if properly cultivated
till this time.
“The Dwarf will grow from 10 inches to 30 inches high,
according to the season and the quality of the ground. If
wanted for hay, cut with a womer [mower] when the seeds
are in the dough, then the stock will eat every thing up clean.
But if wanted for seed, wait till the pods are yellow and the
leaves are mostly fallen off. Now comes the tug of war and
the main drawback of the crop. In 1900 I had an acre planted
from which I threshed 36 bushels of seed. I cut and bound
them with the self-binder, but I lost a great deal of the seed,
as they grew down close on the stalk and the binder could
not cut low enough to get them. When I would tilt the binder

the leaves on the ground would strip on the guards and choke
the binder, so I had to cut them about 3 inches high. I set 4
sheaves together in a shock, without capping, and left them
in the ﬁeld till cured, and then threshed them on a wheat
separator, which should have been the concaves taken out
and a board in the place to prevent splitting the beans. They
thresh easily.
“This year I rented 5 acres of good ground to see what
they would do there, but I found out the better the ground the
better the crop. Owing to the season, and not being cultivated
as they should have been, I only got 30 bushels from the 5
acres. I learned they would do better by cultivating them. I
only went over them twice with weeder, while I should have
used the cultivator once. As the beans were not very tall, I
thought I would use the self rake to cut them, with which I
could cut closer than with the binder, but still nearly half of
them were left on the ground. I left them lying on the ﬁeld
until ready to thresh, but here is a loss there, as the pods
burst open when lying in the sun. Taking all in consideration,
the binder is preferable for harvesting. I saw an illustration of
an attachment to be used on a two-horse cultivator to cut the
plant off under the ground, which, if it will work, would be
the thing, but I have my doubts about it, as the stalk is hard
and woody to cut.”
Note 1. In a letter of 23 Aug. 2000 to William Shurtleff,
Lee Parsons notes: Concerning the statement that “the
‘Indiana Farmer’ sent sample packages of the beans to
its subscribers about 5 years ago...” “I have not found
published references in earlier volumes of The Indiana
Farmer to such a distribution. I believe that sometime in
1898 that publication did announce a general distribution
of soybean seed offered by the USDA. I wonder if either of
these instances is when Solomon Fouts got the seed he ﬁrst
planted.”
Note 2. In 1896 or 1898–Solomon Fouts (father of
Noah, Finis, and Taylor Fouts) received two varieties of
soybean seeds, free of charge from the U.S. Department of
Agriculture. He planted them on his farm near Deer Creek,
Carroll County, Indiana.
Note 3. This is the earliest document seen (Jan. 2003)
that mentions the term “self-binder” in connection with
soybean production.
Note 4. Talk with Ted Hymowitz, soybean historian and
professor of plant genetics, Univ. of Illinois. 2000. Aug. 29.
A number of early American farm publications distributed
new seeds to their readers by announcing in the publication
that interested readers were invited to write for a free sample
package. They did not (as far as Ted knows) send free seed
samples to all of their readers. In exchange, they hoped to
write about the farmers’ experiences in growing the new
seeds. Address: Hamilton County, Indiana.
126. Garman, H. 1902. 1. Kentucky forage plants–The
clovers and their allies. Kentucky Agricultural Experiment
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Station, Bulletin No. 98. p. 1-46. Feb. 25. See p. 16-21, plus
ﬁgs. 5-7 on unnumbered pages after p. 48.
• Summary: In the section on “List of Kentucky
Leguminosae, with notes,” the long subsection titled
“Glycine hispida (Soy Bean, Soja Bean)” (p. 16-21) begins:
“This forage plant caught the attention of Kentucky farmers
recently, and has risen rapidly in favor; promising in the
end to displace the cowpea. Its upright growth gives it the
advantage of [over] cowpeas in cutting and curing. It makes
good hay and silage, is a convenient soiling crop, and the
seeds make good feed for most stock. They make a very
acceptable dish for the table also, either picked green or
when thoroughly ripe. The plant is a soil renovator, and
endures severe drought well. In short, it has more good
qualities than any other forage plant that has recently
engaged the attention of farmers.”
The subsection on “Yield” notes that in 1900, a variety
imported from Japan and obtained from the United States
Department of Agriculture yielded at the rate of 26.67
bushels per acre; the plants were without tubercles. “In 1901
some of the seed of this variety, sown in the same plat as in
1900, yielded at the rate of 36 bushels per acre, the plants
bearing many root tubercles.” Later it yielded 40 bushels/
acre without tubercles. Another variety (“Seed bought of
J.M. Thorburn & Co.) yielded only 20½ bushels per acre.”
The late varieties make good hay or silage. Also discusses:
Its value as a forage. Its value as a fertilizer. Insects and other
enemies.
“Soy beans have the same effect as a green fertilizer
as cowpeas.” But there must be tubercles on the roots for
the plant to be effective in this way. “Planting a second
season on the same land appears to be necessary to get the
soy bean at work as a nitrogen ﬁxer... The nodules can be
grown artiﬁcially the ﬁrst season... Through the kindness of
Dr. L. Hiltner, of Berlin, Germany, I received in June, 1901,
test tubes containing cultures of bacteria for soy beans, red
clover, and alfalfa.”
“At present the plants are attacked by but few insects,
and appear to be equally free from fungus enemies.
Grasshoppers (mostly the red-legged grasshopper) gnawed
the leaves during a dry period last summer, and a reddish
brown hairy caterpillar (Spilosoma virginica) at one time
ate numerous holes in the leaves of both soy beans and
cow peas... A few leaf-mines were observed at one time,
occupied by the grubs of a small beetle (Odontota sp.).”
He later showed this to be a near relative of our locust leafminer (Odontota dorsalis). “A few plants of one plot were
found to have the bean root-louse (Tychea phaseoli) on the
underground parts of the stems.”
At the end of the article are three full-page photos
(Figs. 5-7, taken by the author) on unnumbered pages: (5)
Soy bean plant from plot, Aug. 20, 1900. Shows many pods
and leaves. (6) Roots of soy beans from plots, 1 Oct. 1901.
A. Seed treated with bacterial culture from Dr. Hiltner

(many nodules/tubercles); B. Seed not treated (no nodules).
Reduced to one-half natural size. (7) Roots of soy bean
grown the second season on the same soil. Both A and B
natural size. Photographed 26 Sept. 1901. The roots of plant
A appear to contain many more nodules/tubercles than those
of plant B. Address: Entomologist and Botanist, Lexington,
Kentucky.
127. Orton, W.A. 1902. Some diseases of the cowpea. I. The
wilt disease of the cowpea and its control. USDA Bureau of
Plant Industry, Bulletin No. 17. p. 9-20. April 22. See p. 1518.
• Summary: In the section titled “Preventive measures,” the
subsection on “Substitution of other crops” states (p. 1516): “The soy bean and Florida beggar weed may be used
as hay as a summer crop, or hairy vetch may be sown in the
fall. All these crops have in common the disadvantage of
being unfamiliar to the average farmer... while the cowpea is
cultivated and its use understood everywhere.”
The subsection titled “Experiments with cowpeas and
other crops” states that on 29 May 1901 1½ acres were
planted of land thoroughly infected with cowpea wilt were
planted “to a number of varieties of cowpeas, soy bean,
velvet bean, and some Japanese forage plants obtained
through the section of Seed and Plant Introduction of this
Department.” “The soy beans were a disappointment, as they
made a very small growth, one foot or so high, and produced
only a small crop of seed. They were badly attacked by the
nematode [Heterodera radicicola] and suffered much from
dry weather.
“A brief account of these forage plants as grown on land
infected with wilt disease and nematode follows:... Soy bean
(Glycine hispida).–Eight varieties were tried on ten plats. All
proved to be immune to the wilt disease, but none of them
was adapted to the local conditions. The writer planted the
soy bean in 1900 on Edisto Island, South Carolina, “where
it made a heavy growth, 3 to 4 feet high, and produced a
large crop of seed. It was free from wilt disease there and
showed great promise as a forage crop.” The varieties tested
at Monetta [South Carolina, in cooperation with Mr. T.S.
Williams of Monetta] were as follows:” Best Green, Early
Black, Yoshioka, Rokugatsu, Gosha, Black Round, Green
Medium, and Bakaziro [Bakajiro]. All but the ﬁrst and
second originated in Japan. The ﬁrst, seventh, and eighth
were most affected by the root nematode.
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean varieties Black Round, Gosha,
Rokugatsu, or Yoshioka, and the earliest document seen (one
of two documents, July 2013) that mentions the soybean
varieties Early Black, Bakaziro, or Green Medium.
Note 2. Some of these named soy bean varieties were
later renamed in 1907 as follows: Best Green became
Tokio / Tokyo. Early Black became Buckshot. Yoshioka
became Yosho. Rokugatsu became Ito San. Gosha became
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Manhattan. Black Round became Buckshot. Green Medium
became Guelph. Bakaziro became Amherst. Address: Asst.
Pathologist.
128. Webber, Herbert J.; Orton, W.A. 1902. Some diseases of
the cowpea. II. A cowpea resistant to root knot (Heterodera
radicicola). USDA Bureau of Plant Industry, Bulletin No. 17.
p. 23-36. April.
• Summary: “Root-knot or root-gall, as it is ordinarily
termed, is one of the most common and destructive plant
diseases in the southern United States. The disease is caused
by the attacks of a nematode, Heterodera radicicola (Greef.),
Müll.*, which enters the roots and causes large galls
(Footnote: *Heterodera is referred to in various publications
under the generic names Tylenchus and Anguillula). It is
interesting to note that the nematode producing the root-knot
of plants is closely related to the trichina of pork, which has
become a household word and a universal terror.”
Nematodes are popularly called “nematode worms.”
“The size of the gall is largely determined by the number
of nematodes present. As new nematodes are hatched and
take up their abode in fresh portions of the tissue the gall
increases in size.”
“The best descriptions of the development and
metamorphosis of the root-knot nematode (Heterodera
radicicola) known to the writers are those by Professor
George F. Atkinson (1889, “Nematode root galls”), then of
the Alabama Experiment Station, and by Dr. G.E. Stone and
Ralph E. Smith (1898, “Nematode worms”), of the Hatch
Experiment Station of Massachusetts.” Full citations are
given for each of these two papers.
“Extent of the disease: The disease is evidently very
common throughout the Gulf States and South Carolina,
and may possibly extend farther northward. However, it
will probably never become a serious malady north of this
general region, except in greenhouses, as the nematode is
killed by severe cold.”
The section titled “A resistant cowpea” states (p.
35) that four soybean varieties (Best Green, Early Black,
Green Medium, and Bakaziro [Bakajiro]) were grown in
the same experimental ﬁeld as the cowpeas, on nematode
and wilt infested soil. All four were “badly affected” by the
nematodes. One variety of cowpea, the Iron cowpea, showed
considerable nematode resistance.
Note 1. This is the earliest document seen (Oct. 1997)
stating that nematodes attacked soybeans in the United
States.
Note 2. This is the earliest document seen (one of three
documents, July 22013) that mentions the soybean varieties
Early Black or Bakaziro. Note 3. These soybeans were
apparently grown on the farm of Mr. T.S. Williams, Monetta,
South Carolina. Address: 1. Pathologist; 2. Asst. Pathologist.
129. Parsons, Adrian A. 1903. Soy beans for hay (Letter to

the editor). Wallaces’ Farmer (Des Moines, Iowa) 27(11):16.
March 13.
• Summary: “A Lenox, Iowa, subscriber writes:
“’In the issue of January 30th I see a communication in
regard to growing soy beans. I infer that the beans are grown
for hay. I would like more information on this. What variety
should be sown, how should the ground be prepared, and
should the seed be drilled or broadcasted? When should they
be harvested, and how? What is the average yield of hay per
acre? Do stock take kindly to the hay? If your correspondent
will answer these questions, he will confer a great favor on
many of your readers, especially those on small farms who
want to grow as much of the protein food for their dairy
cows and growing stock as they can.’
“Your subscriber sets a task for me that presents but one
difﬁculty–that is, to answer all his questions and keep within
the limits of a newspaper article. It is hard to conﬁne an old
farmer to bare statements. When I drive along the road, I
keep the road in view, and also take in the situation on both
sides; same with talk–like to give reasons, conclusions, etc.
But will try in this case to leave out the side issues.
“I grow soy beans, because I ﬁnd them the most
proﬁtable crop I can grow in my farm rotation. Most of
my crop is fed out as hay because it is the cheapest way to
handle it. Quite a lot is fed off green.
“I grow two varieties, the Early Dwarf Yellow and
Medium Early Yellow; the dwarfs make the bulk of my crop,
but for silo and late green feeds, the mediums are just in
time.
“All are planted as soon after corn as the ground can
be made ready. The oft repeated statement that they, like
cowpeas, are a tender, hot weather plant does not apply here,
in central Indiana.
“Prepare ground as for corn, plant with grain drill, in
rows thirty-six inches apart, ﬁve or six beans to foot, some
use a planter and split the middles; any way to get a tolerably
even distribution of the seed, about a half-bushel to the acre,
and have them so they can be cultivated.
“Cultivate with weeder, or harrow before they come up
if possible, and a few times going over with weeder and one
or two plowings with the cultivator has given us clean crops.
We got in a hurry last year on account of so much rain, and
drilled ﬁve acres with all the hoes down. These received no
cultivation after they had grown too large for the weeder.
Part of the ﬁeld made a good crop, but patches where
crab grass had a hold were very poor. Some cultivation is
necessary, even on the cleanest land.
“I harvest with mower, let wilt in swath, rake and shock
in rather small shocks. I watch these shocks and if they seem
too hot in the center, I tear them down and rebuild. In the
eight years I have grown them, two seasons I have gone over
and rebuilt them twice, before the beans were sufﬁciently
cured. The same methods that will make ﬁrst-class clover
hay will apply to soys. Cure in shade, never sun-dry. The
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leaves contain most of the protein, and it is important to save
them all.
“The chemists say that when the pods form the entire
plant has all the feeding value it will ever have. Then is the
time to begin cutting. We are generally at other work and
don’t get at the beans until some of them are full grown.
“For seed they are allowed to stand until the leaves fall;
these we cut with bean harvester. I think all planting should
be done with grain drill, with fertilizer attachment, and
inoculated soil run on with seed.
“In yield they are like corn, the richer the ground the
heavier the crop, but they will grow on land that is too poor
to grow a proﬁtable crop of corn.
“Our cows give a higher per cent of butter fat when fed
soys than when we tried to balance with bran. Corn and corn
stover with soy beans is our dairy cows’ ration, all grown on
the farm. The cows are satisﬁed–and so are we.
“A.A. Parsons, Indiana.”
Note: Parsons states that he has grown soy beans for
eight years. If he started in 1895, and the eight years were
consecutive, then 1902 (the last year he could have had
a crop) would be his 8th year. Address: Hendricks Co.,
Indiana.
130. Hennings, P. 1903. Einige neue japanische Uredineen.
IV. [Some new Japanese Uredinales. IV.]. Hedwigia
42(3):107-08. In Supplement at back half of Vol. 42. May.
[Lat; Ger]
• Summary: Begins with a 6-line Latin-language description
of soybean rust. “Uredo Sojae P. Henn. n. sp.” [=Phakopsora
pachyrhizi; soybean rust]. He then explains, in German,
where, on what part of what host plant, when, and by whom
it was collected: “Tosa, Shimoda, on leaves of Glycine Soja
S. & Z. September 1902. Yoshinaga. No. 42.”
Note 1. This is the earliest document seen (April 2019)
that clearly describes soybean rust on the genus Glycine.
Notice, however, that Glycine Soja is the wild annual
soybean, not the regular cultivated soybean (Glycine max).
Note 2. We learn from later Japanese documents (e.g.,
Kitani & Inoue 1960) that this rust fungus was collected in
1902 by Torama Yoshinaga. “No. 42” apparently refers to
Yoshinaga’s sample- or reference number; ﬁve other such
numbers related to Yoshinaga are cited in this article.
Note 3. Tosa is an old province on southern Shikoku
island, now Kôichi prefecture. Shimoda was and is a seaside
town in Tosa / Kôichi. Address: Japan (probably).
131. Gardner, F.D. 1903. Leguminous crops. Porto Rico
Agricultural Experiment Station, Annual Report. p. 423. For
the year ended June 30, 1903.
• Summary: “Soja beans have done much better [than
cowpeas], but have not given large returns. The leaves, being
covered with hairs, have been less subject to the attacks of
the leaf hopper, but have been considerably damaged by a

small spotted beetle which eats holes in them...
“Renovating of old coffee plantation:... The soja beans,
after coming up nicely, were damaged by heavy rains, but
afterwards recuperated and are now doing fairly well.”
Note 1. This is the earliest document seen (Dec. 2008)
concerning soybeans in Puerto Rico, or the cultivation of
soybeans in Puerto Rico. This document contains the earliest
date seen for soybeans in Puerto Rico, or the cultivation
of soybeans in Puerto Rico (1903). The source of these
soybeans is unknown, but was probably the USA. Note that
this Annual Report was published by the USDA Ofﬁce of
Experiment Stations. In Sept. 1991, Joan P. Hayes, librarian
at the Univ. of Puerto Rico, Mayaguez Campus, Agric.
Exp. Station, Rio Piedras, Puerto Rico, is unable to ﬁnd any
information about cultivation of soybeans in Puerto Rico
prior to 1903.
Note 2. This is the earliest document seen (Dec. 2008)
concerning soybeans in the Caribbean, or the cultivation
of soybeans in the Caribbean. This document contains the
earliest date seen for soybeans in the Caribbean, or the
cultivation of soybeans in the Caribbean (1903). The source
of these soybeans is unknown.
Note 3. Itie (1911) says that the author compared
soybeans, vigna, lucerne and velvet beans; the latter gave
the best yields. But no such statement can be found on the
pages listed above in this document. In fact, p. 423 states
that velvet beans did the best of the various plants tested as
forage crops. Address: Special Agent in Charge.
132. Froggatt, Walter W. 1903. Insectarium notes, and insects
found about the Hawkesbury College. Agricultural Gazette
of New South Wales 14(10):1019-27. Oct. 16. See p. 102224.
• Summary: See next page. The section titled “The soy bean
moth (Gelechia simplicella), Walker” (p. 1023-24) states:
“In October and November of last year, the Soy beans were
infested with numbers of small caterpillars [of this moth] that
not only fed upon the foliage but matted the leaves together
with silken threads, so that the greater part of the crop was
seriously damaged.” Gives a detailed description of the
caterpillars, cocoon, and moth. »
An illustration (facing p. 1022) shows the soy bean moth

(No. 6), Gelechia simplicella, Walk.
It is part of a larger, magniﬁcent illustration titled “Some
insect pests.” Address: F.L.S., Government Entomologist.
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Plantentuin (Buitenzorg) No. 64. 109 p. + 5 plates.
See p. 87-91. [Dut]
• Summary: Section VII is titled “Soybeans, regular
beans, and other legumes” (Kedeleh, katjangsoorten
en andere leguminosen). Address: Dr., Java.

133. Linton, S.H. 1903. Johnson grass–a dangerous pest.
Country Gentleman 68(2657):1130. Dec. 31.
• Summary: “It [johnson grass] matures seed, as every
vestige of growth will have to be kept down to avoid new
rootstock or seed. In any locality where the standard grasses
can be grown, the farmer has a long list to select from, either
for hay or pasture, and in addition to the grasses there are the
clovers, cow peas and soja bean that stands on record as the
farmer’s best friends, and the salvation of agriculture.
“Polk County, Ia. S.H. Linton.” Address: Polk County,
Iowa.
134. Koningsberger, J.C. 1903. Ziekten van rijst, tabak, thee
en andere cultuurgewassen, die door insecten veroorzaakt
worden [Diseases of rice, tobacco, tea, and other crops,
which are caused by insects]. Mededeelingen uit ‘s Lands

135. Lewton-Brain, L. 1904. Disease-resisting
varieties of plants. West Indian Bulletin 4(1):48-57.
See p. 55. [1 ref]
• Summary: Page 55: Soy is mentioned only once, in
passing, in the section titled “Cow pea.”
The cow pea (Vigna Catjang) is an important crop,
not only in the West Indies, but also in some of
the southern United States where it is the principal
leguminous crop. It is grown there for hay, for forage,
for seed, and for its value as a fertilizer, and no other
crop is known which could fully take its place.
“Recently a wilt disease (1) has appeared in certain
of the states which has caused great loss. The disease
is caused by a fungus, (Neocosmospora vasinfecta,
var. tracheiphila) which attacks the smaller roots in
the ﬁrst place, and spreads through the vessels of the
stem, till sometimes it is found even in the smaller
branches and in the leaves. As is the case with all
root fungi fungicidal treatment is of little value while
rotation of crops is hardly practicable as the cow pea
is grown as a catch crop more or less continuously on
the same land.
“The success obtained in raising varieties of cotton
resistant to its closely allied wilt disease suggested
the possibility of controlling the cow pea wilt in the
same manner. Mr. Williams of Monetta. S.C. [South
Carolina], wrote saying that a variety which he had
in cultivation and known as the Iron cow pea was
resistant to the wilt disease.
“Experiments were accordingly carried out by the
U.S. Department of Agriculture at Monetta in cooperation with Mr. Williams. One and a half acres
were planted, May 29, 1901, in a number of varieties of cow
pea, soy bean, velvet bean, and some Japanese forage plants.
The varieties were all planted in exactly the same manner
and nearly all the plants grew well until July. The conditions
after this were rendered more severe by the presence of a
root-knot worm or nematode in the soil, and by a severe
drought in July and the early part of August. The results of
the varieties of cow pea are given in brief as follows:...”
Footnote 2. `Some diseases of the Cow Pea.’ Bulletin 17.
U.S. Department of Agriculture, Bureau of Plant Industry,
1902. Address: B.A., Mycologist and Agricultural Lecturer,
Imperial Dep. of Agriculture for the West Indies.
136. Smith, Erwin F. 1904. Bacterial leaf spot diseases.
Science 19(480):417-18. March 11.
• Summary: “This paper was presented principally to call
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renewed attention to the fact that bacterial infection of plants
through the ordinary stomata is not at all frequent.
“The other bacterial spot diseases mentioned as having
come to the writer’s attention within the last two years were
those of Pelargonium, soy bean, cow pea and ginseng.
“From the extremely numerous and quite characteristic
spots on the soy bean leaves a yellow bacterium was
isolated. This disease has been observed only in the vicinity
of Washington” [DC].
Note: Bacterial pustule disease was ﬁrst reported in
South Carolina in this paper (Feaster 1951, p. 3). Address:
PhD, Dep. of Agriculture [USA].
137. TenEyck, A.M.; Shoesmith, V.M. 1904. Farm
department: Crop experiments in 1903. Kansas Agricultural
Experiment Station, Bulletin No. 123. p. 179-239. March.
See p. 193-96. Issued May 1904.
• Summary: Because early 1903 was unusually wet, “it was
considered essential to undertake some experiments in the
late planting of corn and forage crops–such as spring wheat,
Kaﬁr-corn, sorghum, soy beans, cowpeas, and millet.
The section titled “Varieties of soy beans” (p. 193-96)
describes a variety trial. The “soy-bean ground was harrowed
twice with the smoothing-harrow, three times with the Acme
harrow, and once with the disk-harrow, lapping half. The soy
beans were planted June 15, at which time the soil was in
good condition, being free from weeds and ﬁnely pulverized
at the surface. The beans were planted with the disk-drill
in rows thirty-two inches apart, the size of the plots being
0.067 acre... The crop was harvested with the bean-harvester
or by hand. The more important data secured in this trial are
given in table VI,” titled “Varieties of soy beans” (p. 196).
Twenty-six varieties were tested. This table gives the variety
name, source (where form), days to mature, average height
in inches, number of pods, non-dehiscence, and yield of
beans in bushels per acre. The top-yielding varieties have an
asterisk (*) before the variety name and the yield (in bushels/
acre after the name). From the Kansas College farm: Green,
* Early Yellow (14.80). From Evans Seed Company: * Ito
San (14.56), Medium Green, Olive Medium, Ogema, Early
Brown. From N.H. Hammond & Co.: Medium Green, * Ito
San (15.70), Extra * Early Black. From the U.S. Department
of Agriculture: Ito San–U.S. No. 1313 (14.80), Medium
Green–U.S. No. 1312-1, * Yellow–U.S. No. 1308-1 (15.10),
Medium Early Green–U.S. No. 1306-1, Southern–U.S. No.
1307-1, Early Black–U.S. No. 1304-1, Early Black–U.S. No.
13013-1, * Green Samarow–U.S. No. 1302 (14.50), Late
Yellow–U.S. No. 1300, * Small Yellow–U.S. No. 1299-1
(15.80), Large Yellow–U.S. No. 1296-1, Yellow–U.S. No.
1294-1, Flat Black–U.S. No. 1293-1, Small Brown–U.S. No.
972-1, Small Black–U.S. No. 964-1, Early Green–U.S. No.
912-1.
The text summarizes (p. 195): The highest yield was
15.8 bushels per acre, while the average yield for the 26

varieties was 8.45 bu/acre. “The Ito San and Early Yellow
varieties, which are the same or very closely related, made
by far the highest yields, averaging 12.06 bushels per acre, as
compared with 6.54 bushels per acre for the remainder of the
varieties. The six best producers of these promising varieties
made an average yield of 15.3 bushels per acre.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Flat Black, or Green.
Address: 1. B.Agr., Agriculturist; 2. B.S., Asst. [Manhattan,
Kansas].
138. Country Gentleman. 1905. Horticultural Department:
The Michigan Society. Discussions at Benton Harbor:
Feeding trees–cover crops. 70(2710):10. Jan. 5.
• Summary: “Director C.D. Smith of the Michigan station
spoke on ‘Feeding a Fruit Orchard,’ showing that cultivation
has two good effects at least besides killing weeds–keeping
the soil water for the plants, and preventing the waste of
fertility in the hard summer showers. Since the water in
the soil exists, for the most part, as a thin ﬁlm over the soil
particles and rapidly moves to the point where evaporation
takes place, it follows that if that evaporation ceases, the
movement ceases. Since, also, the water is continually
bringing into solution plant food which moves with the water
to the place of evaporation where it is stored up when the
water goes up into the air, if this evaporation be not stopped
by cultivation, there is put upon the immediate surface of
the soil a layer of mineral matter, entirely soluble, which is
washed away by the ﬁrst hard, beating rain. Thus cultivation
works toward soil preservation. As cover crops, the legumes
are to be recommended since, through the nodules on their
roots, they are enabled to draw some of their nitrogen
supply from the air and leave it in good form in the soil, on
decay. In one case, on the station grounds, an acre of soy
beans, uninoculated, without nodules, had 67.5 pounds of
nitrogen in root, stems, leaves and pods, while the adjoining
acre treated in every way the same except inoculated, and
therefore provided with abundant nodules, had in root,
stems, leaves and pods 152 pounds of nitrogen. When it is
remembered that a hundred pounds of nitrogen per acre is a
good dressing, and that not over a quarter of that substance
is nitrogen, it is seen that this furnishes a good supply of this
element. Cover crops should therefore be used intelligently,
taking oats where orchards are putting on too much wood,
and legumes where nitrogen is needed.”
139. Country Gentleman. 1905. Virginia–Norfolk, Aug. 3.
70(2741):727. Aug. 10.
• Summary: “July 1905 gave us 7.22 inches rain and two
warm days, the 18th and 19th, when the thermometer
reached 94º. This liberal rainfall and genial warmth caused
rapid growth of weeds and grass. Peas, crimson clover and
soja beans should be sown liberally in every corn ﬁeld when
it is laid by, and before the weeds get a foothold. Every acre
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not cropped during July and August should be harrowed
down level and smooth, so that the mower and the rake will
run over it nicely, and allowed to come into crab grass, a
native annual which is worth nearly as much as clover to
feed on the farm. Such grass, if the land be in good heart,
such as land from which a potato crop has been taken, will
yield from one to two tons per acre, worth $12 to $13 per ton
when clover is worth $14 or timothy $16.
“A.J.”
140. Yoshino, K. 1905. Higo kokusan kinrui [A list of the
parasitic fungi collected in the province of Higo (Japan)].
Botanical Magazine (Tokyo) 19:87-103. May; 19:199-222.
Sept. [Jap]
• Summary: Records occurrence on soybeans of Ascochyta
sp., Cercospora sp., Gloeosporium sp., Hypochnus
cucumeris, Isariopsis griseola, Nectria ipomeae, and
Peronospora viciae.
141. Bureau of Plant Industry, Soils, and Agricultural
Engineering–Division of Forage Crops and Diseases.
1905-1929. General correspondence: 1905-1929 (Archival
collection). Washington, DC. Undated. 28 cm.
• Summary: National Archives and Records Service–Record
Group 54–Records of the Bureau of Plant Industry, Soils, and
Agricultural Engineering. Records of the Division of Forage
Crops and Diseases, General Correspondence–1905-1929
[Label on the box]. Entry No. P.I. 66, Stack No. 170. Begin
location 27/22/04. Containers No. 1-152. In boxes 92 and
93 are 2-3 folders of very interesting correspondence from
William Morse; Jacob photocopied about 50 pages. In Box
87 is a folder titled Massey-Harris Harvester Co., Inc. (the
combine maker). It contains a letter from Massey-Harris to
William Morse dated 19 Dec. 1924, which talks about how
the combine demonstration day went about a month earlier
in Stonington, Illinois. In this letter is enclosed a testimonial
letter from the Garwood Bros. In box 88 is a letter from
Charles L. Meharry.
Talk with Jacob Jones, PhD student at Purdue
University, Lafayette, Indiana. 1998. Aug. Jacob has just
spent several weeks going through this collection. The
current ﬁnding aid is not annotated due to lack of funding.
The older ﬁnding aid is somewhat annotated, but that ﬁling
system is no longer used. The earliest Morse correspondence
is from 1907, when he was a student at Cornell University
[Ithaca, New York] applying for a job. Then comes the
document showing that he was hired. One of his jobs was
to visit the various agricultural experiment stations. On
22 August 1911, while visiting various southern stations,
including the station in North Carolina, he wrote the earliest
letter seen in this collection about soybeans.
This archival collection is located (2000/09) at: National
Archives #2, Civilian Records Branch, 8601 Adelphi Rd.,
College Park, Maryland 20740. Phone: 3012-713-7230.

Free ﬁnding aids are P.I. 66 and N.C. 135. Address: USDA.
Phone: 313-764-3482.
142. Heald, Frederick De Forest. 1906. Report on the plant
diseases prevalent in Nebraska during the season of 1905.
Nebraska Agricultural Experiment Station, Annual Report
19:19-81. Feb. See p. 41, 71.
• Summary: In section IV titled “Forage crops. A. Legumes”
we read (p. 41): “Soy-bean, Glycine hispida. Bacterial blight,
Bacillus sp?–In this disease the leaves become covered
with small brown spots or pustules... The disease was not
observed till early in October [1905], so no cultural studies
have yet been carried out.”
An appendix to this article (p. 60-81) discusses
“Prevention and treatment of the most important diseases in
the report for 1905.” In section IV “Forage crops” (p. 71)
we read: “37. Bacterial blight, soy bean. This disease is not
well known at present. The following recommendations can,
however, be made: 1. All diseased plants should be raked
into heaps and burned. 2. Land upon which the disease has
been prevalent should be planted to some other crop for a
year or two.”
Note 1. This is probably the ﬁrst report of bacterial
disease or a bacterial blight on soy beans.
Note 2. A summary of this article titled “New and littleknown plant diseases in Nebraska” was published in Science
23(590):624 (1906). It added: “This disease was quite serious
on soy bean used as an orchard cover crop at the experiment
station.” Address: Ph.D., Botanist of the Experiment Station
[Nebraska] and collaborator in the Bureau of Plant Industry,
Washington, DC.
143. Takahashi, Y. 1906. Daizu sayamushi gai tai hanshu
kisetsu shiken [Experiments on the relation of sowing
period of soybean to the amount of damage caused by
“Sayamushi” (Grapholitha glycinivorella Mats.)]. Hokkaido
Nogyo Shikenjo Hokoku (Hokkaido Agricultural Experiment
Station, Report) No. 2. p. 35-37. March. [Jap]
• Summary: Discusses Leguminivora glycinivorella.
Address: Pathologist, Sapporo, Japan.
144. Heald, F.D. 1906. New and little-known plant diseases
in Nebraska (Abstract). Science 23(590):624. April 20.
• Summary: A summary of the author’s “Report on the plant
diseases prevalent in Nebraska during the season of 1905”
published in Nebraska Agric. Exp. Station, Annual Report
19:19-81. Feb. See p. 41, 71. One of these diseases was
“Bacterial blight of soy bean. This disease was quite serious
on soy bean used as an orchard cover crop at the experiment
station.” Address: Nebraska.
145. Butz, George C. 1906. A test of commercial cultures
for legumes. Pennsylvania State College. Agricultural
Experiment Station, Bulletin No. 78. 13 p. July.
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• Summary: “Introduction: The beneﬁcial effects of
growing leguminous crops upon farm land by increasing
the fertility of the soil have been known to scientists and
farmers for many years, but a scientiﬁc explanation of
the fact was not made until 1886, when Helriegel [sic,
Hellriegel], at a meeting of scientists at Berlin, asserted
that legumes unquestionably obtained nitrogen from the
atmosphere and thereby increased the nitrogen supply in
the soil. This discovery was supplemented two years later
when, with Wilfarth, he demonstrated that nodules upon
the roots of legumes were essential agents in helping the
plants to obtain nitrogen from the air. These nodules had
been observed by botanists and other writers upon plant
life and various opinions were expressed as to their cause,
nature and function, but the ﬁrst to discover bacterial life in
these swellings was Woronin who, in 1866, advanced the
theory that the minute organisms he found were the cause
of the nodules. Subsequently the investigations of Lawes
and Gilbert in England, Atwater and Woods in America,
and many others, have veriﬁed the observation made by
Helriegel, Wilfarth and Woronin. Atwater and Woods were
the ﬁrst to demonstrate by sand culture of vetch that these
plants will thrive in a nitrogen-free medium if inoculated
with the nodule-forming bacteria, but will die early if not
inoculated, thus proving the direct effect of these bacteria in
the soil.
“These bacteria are single-celled organisms somewhat
closely allied to the ‘yeast plant.’ They gain entrance to the
roots of legumes through root-hairs and under favorable
conditions multiply very rapidly, causing the formation
of the characteristic nodules. It is here that the bacteria
exercise their power of taking the nitrogen of the soil air and
combining it with other elements from their own tissues. As
these bacteria die with almost the same rapidity that they
originate the host plant dissolves and absorbs the combined
nitrogen of the organisms and thus proﬁts by the presence of
bacteria in its roots.”
“To introduce the proper bacteria into soils where
the nodules do not form, a practice has sprung up both in
Europe and in this country, of transferring soil from a ﬁeld
producing nodules abundantly and scattering it over the land
to be inoculated at the rate of a bushel to an acre. But this
practice is not always attended with success. The objections
raised against this method of inoculation have been that it is
laborious and expensive to handle such a large quantity of
material and that obnoxious weed seeds and plant diseases
are introduced into new ﬁelds.
“To overcome these objections Professor G. Nobbe, of
Tharandt, Germany, prepared pure cultures of the bacteria
and transferred them to tubes or bottles of a nutrient jelly.
These cultures were called ‘nitragin,’ and were distributed
in Europe and America. The results obtained by the use
of nitragin were not always favorable; in this country in
particular, they were more commonly unfavorable. This

preparation is no longer manufactured.
“In 1904 Dr. George T. Moore, in charge of the
Laboratory of Plant Physiology of the U.S. Dept. of
Agriculture, devised a method of distributing the speciﬁc
bacteria in a dry state upon absorbent cotton. The method
was tested by distributing material free of charge to many
farmers throughout the United States, and many favorable
reports obtained in this way were published. In the Century
Magazine of October, 1904, a popular article prepared by
G.H. Grosvenor, exploiting the ‘new discovery’ of Dr. Geo.
T. Moore, aroused a widespread interest in the ‘vestpocket
fertilizer.’
“About this time the National Nitro-culture Company,
of West Chester, Pennsylvania, began advertising and selling
cultures of bacteria prepared according to Dr. Moore’s
method, charging $2.00 for a quantity sufﬁcient to inoculate
seed for one acre of land.
“The New York Agricultural Experiment Station, at
Geneva, in the spring of 1905, made a bacteriological study
of these commercial cultures and found that they were
‘worthless for practical purposes’ and condemned, not the
principle of inoculation, but the method of distributing the
bacteria upon dry cotton.
“The test of cultures from the same ﬁrm now reported
in this bulletin, further condemns the use of this method for
distributing bacteria.” A table (p. 8) shows that when soy
beans were inoculated with “nitro-culture,” no nodules were
produced in either sand or soil.
146. Ladureau, A. 1906. Le Soja hispida du Japon, son
acclimatation dans le Midi [The soybean of Japan, its
acclimatization in the South of France]. Association
Francaise pour l’Avancement des Sciences, Comptes Rendu
35(2):1163-68. Meeting of Aug. 6. See also 35(1):300. 35th
session. Lyon. [Fre]
• Summary: Explorers are always looking for new plants.
“It is true that we imported the soybean (Le Soja) or oil peas
(pois oléagineux) from China and Japan; they have great
value as feed and forage, but its cultivation seems to have
tempted, up until now, only a few enterprising agriculturists,
who were avid seekers of novelties.
“Dr. Ménudier, president of the Syndicate of
Agricultural Shows of Charentes, was one of these. He
published the result of tests on this interesting plant, which
we want to call to the attention of farmers.”
According to Dr. Menudier, the ﬂour of this new legume
would be excellent for making bread for diabetics. There
follows a long extract which gives the recipe for making
such a bread, and his advice concerning it.
“The bakers who sell gluten breads and soya breads,
keep their methods secret and sell their products for a very
high price; thus, soya bread in Paris costs about 4 francs/
kg, a price that is absolutely out of reach of sick people who
are poor. If the cultivation of soybeans is to be extended, it
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should soon be possible lower the price of soybean bread to
0.50 francs/kg.
“Unfortunately, the various attempts at soybean
cultivation tried up until now have not been equally
successful. The yields obtained have been very different
according to the soil and region.
“In the North, the Tramway Company of Roubaix
ordered great quantities of soybeans from Hungary to use
for feeding its horses, and it had only to congratulate itself
for this innovation. Also, near the end of 1879, someone
proposed to the Society of Northern Farmers that he send it
several hectoliters [of soybeans] to do some serious trials of
acclimatization. Several members of this Society, who knew
the high agricultural value of this seed, eagerly accepted, but
the trials did not yield very good results.
“In the Oise region, on the contrary, the yields were
excellent and one of the best agriculturists of the region, Mr.
Tardieu, even called this plant the providence of light soils /
terrains” [i.e., soybeans grow well on light soils].
When planting soybean seeds by scattering or
broadcasting, about 200 kg/ha or 260 liters are typically
used.
Also discusses: The quality of soybean seeds: Tables
showing nutritional analyses by Mr. Joulie and by Mr.
Houzeau (departmental professor, Seine-Inférieure). Yields
of soybean seeds and forage from different varieties: Early,
black seeded, yellow seeded, Soja d’Étampes, instructions
for planting and fertilizing to obtain good yields. Yields
of seeds and forage from two varieties with complete
fertilizer (engrais complet): Early Podolia, Soja d’Étampes.
Recommended mineral fertilizer (fumure minérale).
“Soya in the south of France: The soybean is called on
to render great service to this region as a garden vegetable
and a forage plant. It can be cultivated without irrigation, and
hardly fears insects or fungi / molds (cryptogames). Planted
in April in clusters 50 cm apart and in lines spaced 75 cm
apart, is not very particular about the type of soil. A deeply
worked soil having received (one month before planting)
some 100 kg of superphosphate and of potassium chloride
sufﬁces. It grows / vegetates despite droughts, provided that
it is hoed a couple of times. It is therefore very desirable
that the farmers of the south of France occupy themselves
seriously with this crop that can be a large source of proﬁts
for them at a time when wine culture appears to be less and
less proﬁtable.” Address: Ingenieur-chimiste a Saint-Cloud
(Seine-et-Oise).
147. Sydow, Hans; Sydow, Paul; Butler, E.J. 1906. Fungi
Indiae orientalis. I. [Fungi of the East Indies. I]. Annales
Mycologici 4(5):424-45. Oct. See p. 429. [Ger; lat]
• Summary: In the section on Uredineae, under Uromyces
Link., a subsection titled “Uromyces Sojae (P. Henn.) Syd.”
(p. 429), begins with an 11-line discussion in German: In
Hedwigia (1903, p. 108), P. Hennings describes as Uredo

Sojae P. Henn. a Uredoform found in Japan on Glycine Soja
(=Glycine hispida or Soja hispida). This fungus is rather
widespread in Japan. On this same food plant (Nährpﬂanze)
in Poona in the East Indies [today’s India] (No. 601) there
appears a Uromyces, which no doubt belongs to the same
Uredoform. The scanty / sparse Uredospores, which are
found on the Indian material, are identical with those of
Uredo Sojae. There follows, in Latin, a ﬁve-line description
of the teleuto-stage of Uredo sojae.
Note 1. These three authors are the ﬁrst to identify the
teleuto-stage and to name this fungus “Uromyces Sojae
(P. Henn.) Syd.” By 1917 it was renamed Phakopsora
pachyrhizi, the present (April 2019) scientiﬁc name of the
aggressive form of soybean rust.
Note 2. It is unclear whether these three authors, by their
use of the equal sign (=) are mistakenly equating the wild
annual soybean (Glycine soja) with the cultivated annual
soybean (Glycine hispida or Soja hispida), or are saying
that soybean rust grows on both the wild annual soybean (in
Japan) and the cultivated annual soybean (in Poona, India).
Address: Berlin, Germany.
148. Maxwell-Lefroy, Harold. 1906. Indian insect pests.
Calcutta, India: Ofﬁce of the Superintendent of Government
Printing. vii + 318 p. See p. 150. 25 cm.
• Summary: In Part III, “Insects injurious to crops,” in Chap.
12, “Pests of leguminous crops,” page 150 states: “Soybean
(Glycine soya) suffers from surface grasshoppers when
quite young, from leaf-eating caterpillars of several kinds
as it grows larger. Except in places where the conditions are
suitable, the crop is likely to suffer much from these pests.”
Address: M.A., F.E.S., F.Z.S., Imperial Entomologist [India].
149. Piper, C.V. 1907. Leguminous crops for green
manuring. Farmers’ Bulletin (USDA) No. 278. 27 p. April 3.
See p. 19-21.
• Summary: Largely a favorable comparison with cow peas.
“Soy beans are adapted to a much wider range of climate
than cowpeas, being grown successfully even in Ontario
[Canada] and Massachusetts. As a forage crop soy beans
have some points of superiority over cowpeas, the hay being
somewhat easier to cure and richer in protein. The seed is
also cheaper than that of cowpeas, usually costing only twothirds as much. This is principally due to the fact that the
seed can readily be harvested by machinery. It also has an
advantage in that the seeds are but little affected by weevils.
On these accounts soy beans are preferred by an increasing
number of farmers in the South. Soy beans, however, are not
able to compete with weeds as successfully as cowpeas, and
on this account the best results are obtained by planting in
rows, so that they may be cultivated. There is considerable
difﬁculty experienced at ﬁrst in obtaining tubercles on the
roots of soy beans, but when once these have appeared
in a particular piece of ground there is no further trouble.
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Apparently, soy beans have a greater power than cowpeas to
absorb atmospheric nitrogen through their roots (ﬁg. 7).
“In an investigation conducted at the Michigan
Agricultural Experiment Station it was found that inoculated
soy beans were enabled to add per acre 37.57 pounds
of nitrogen provided from the air. (See p. 11.) At the
Arkansas Agricultural Experiment Station soy beans used
as green manure gave nearly as good results as cowpeas, as
determined by subsequent crops of wheat, oats, cotton, and
corn. With cotton, the soy bean vines produced a larger yield
of cotton than cowpea vines, but the cowpea stubble gave
a larger yield than the soy bean stubble. With corn, cowpea
stubble and soy bean stubble yielded the same results, while
soy bean vines gave better results than the cowpea vines.
With oats, the results were slightly in favor of the cowpeas. It
is not improbable that the variation in results may be largely
due to variation in the amounts of atmospheric nitrogen
added by the legumes to the different plats. Those that were
most heavily tubercled would add the most nitrogen.
Illustrations show (p. 19-20): (1) A soy bean plant with
an inset of enlarged pods (non-original; from Carrière 1880).
(2) Roots of soy bean plant with nodules (not original).
Contents of the whole: Inoculation. Sources of soil
nitrogen. Loss of soil nitrogen. Composition of green-manure
crops. Green manuring compared with feeding. Orchard
cover crops. Crops to follow green manures. The choice of a
green-manure crop. The principal green-manure crops: Red
clover, Cowpeas, Soybeans, Velvet beans, Crimson clover,
Sweet clover, Canada peas, Vetches, Tangier peas. Address:
Agrostologist, in Charge of Forage-Crop Investigations, Seed
and Plant Introduction and Distribution, Bureau of Plant
Industry, Washington, DC.
150. Ball, Carleton R. 1907. Soy bean varieties. USDA
Bureau of Plant Industry, Bulletin No. 98. 30 p. + 5 plates.
May 27.
• Summary: This publication started a new system for
naming soybeans, giving them common names such as
Buckshot, Ogemaw, and Ito San. Contents: Origin and
introduction of the soy bean. Variability. Classiﬁcation: Key
to the varieties. Descriptions of the varieties (23–including
the source of the name and the numbers and sources of lots
grown, incl. Agrost. No. and S.P.I. No.): Black-seeded group
(Buckshot, Nuttall, Kingston, Ebony, Flat King, Riceland),
Brown-seeded group (Ogemaw, Eda, Baird, Brownie),
Mottled-seeded group (Hankow {with patch or saddle,
and usually eccentric lines or stripes outside the patch},
Meyer), Green-seeded group (Samarow, Guelph), Greenishyellow-seeded group (Yosho, Haberlandt, Tokyo {incl. Best
Green}), Yellow-seeded group (Ito San {“It has long and
widely sold under the names, ‘Yellow,’ ‘Early Yellow,’ ‘Early
White,’ etc.”}, Manhattan, Butterball, Amherst, Hollybrook,
Mammoth). List of synonyms.
Note 1. This is the earliest document seen (July 2013)

containing a list and descriptions of early U.S. soybean
varieties. Details on each of the 23 individual varieties
discussed by Ball are given in separate records in this
database with titles of the format “Buckshot: New U.S.
domestic soybean variety” (for Buckshot).
Note 2. This is the earliest document seen (July 2013)
which tries to standardize early soybean varietal names /
nomenclature to prevent confusion.
Note 3. This is the earliest English-language document
seen (Feb. 2019) that uses the word “mottled” or the word
“mottling” or the word “stripes” to describe the color of
soybean seeds. Note that both the mottled Hankow and
Meyer varieties came from China.
“Classiﬁcation: The ﬁrst separation of the numerous
forms or agricultural varieties of this species will naturally
be through the colors of the seeds. The varieties having
seeds of the solid colors black and yellow are by far the
most numerous and most striking. The greens and browns
are much less common and are also very variable in shade.
The browns are of various shades of reddish brown and are
also closely related to the mottled group. The yellows vary
commonly into greenish shades, and any line drawn between
the yellow and greenish yellow is only arbitrary. The yellows
also vary into paler shades, and some have even been called
‘white’ in Japan. This is most noticeable in old seeds, but
is never carried farther than pale yellow. It seems likely
that none of the legumes commonly cultivated in Japan can
have pure white seeds, like our navy beans for example, or
the term ‘white’ would never be applied to a pale-yellow
form. All yellow soy beans gradually turn paler with age
for at least three to four years, although some varieties are
originally paler than others. Although the black group shows
more variation in the size of the seeds, the yellow is much
more variable in color shades... Figure 1 shows an attempt to
represent graphically the relationships and importance of the
various color groups.” Six color groups are recognized and
described herein.
Distribution numbers: Part I is “serial numbers under
which soy beans were distributed by the former Division
of Agrostology, with the name of the variety to which each
has been referred.” Part II is a “list of the serial numbers
under which soy beans have been distributed by the Ofﬁce
of Seed and Plant Introduction and Distribution, with the
name of the variety to which each is referred in this bulletin.
Several S.P.I. numbers representing soy beans not studied
by the writer are not included in the list. 3870–Hollybrook.
4285–Mammoth. 4912–Hollybrook. 4913–Amherst. 4914–
Tokyo. 5764–Hollybrook,” etc. up to “17852–Meyer.” Note
4. One variety was often introduced several different times
under different S.P.I. numbers, and that many varieties have
an “Agrostology No.” [Number] separate from their S.P.I.
number. Description of plates.
“Origin and introduction of the soy bean (p. 7-8): The
soy bean (Glycine hispida (Moench.) Maxim.) is an annual
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leguminous plant from the Orient. Its native home is said to
be from southern Japan southward through eastern China
and Indo-China to Java. In China and Japan it has been in
cultivation for many centuries, certainly since before the
beginning of the Christian era. In those countries it is easily
the most important legume grown, and in some provinces
it is the most important of all crops. Owing, perhaps, to
the almost complete isolation of that part of the Orient, its
cultivation spread only slowly to other lands. It is now grown
to some extent in India, but its introduction there seems to
be of recent date. It reached Europe probably in the latter
part of the eighteenth century, and its arrival in England is
credited to 1790. For several decades it was grown merely
as a curiosity in botanic and private gardens. Investigation of
the economic value of this plant began more than thirty years
ago in Europe, rather earlier than in this country, but the soy
bean has not yet attained any great prominence there.
“The soy bean has been known in the United States for
more than three-quarters of a century. In the New England
Farmer of October 22, 1829, Thomas Nuttall wrote of its
possibilities as a crop for this country. For many years it was
grown only in gardens as a curious plant from the Far East.
The Perry expedition to Japan in 1853 brought back two
varieties, a yellow and a red sort [azuki?], which were tested
here in a limited way.
“During the last twenty years the soy bean has been the
subject of many experiments to determine its agricultural
value and adaptations. The agricultural experiment stations
of Kansas and Massachusetts were pioneers in these
investigations and seed was imported directly from Japan by
both stations. Through these efforts considerable interest was
aroused, and two or three varieties soon became available
commercially. The number of forms and varieties in this
country was further increased by additional importations
made by enterprising seedsmen. Since 1898 the Ofﬁce of
Seed and Plant Introduction of the United States Department
of Agriculture has secured from seven different countries of
the old world no less than 65 different lots of soy bean seeds,
representing about twenty varieties.”
Page 2 lists the 28 people and divisions in the Bureau of
Plant Industry. Beverly T. Galloway is chief of the Bureau.
Merton B. Waite and Irwin F. Smith are pathologists. Walter
T. Swingle is physiologist in charge of plant life history
investigations. Mark A. Carleton is cerealist in charge of
grain investigations. David Fairchild is in charge of seed
and plant introduction. Charles V. Piper is agrostologist in
charge of forage crop investigations. Palemon H. Dorsett is
pathologist in charge of the plant introduction garden, Chico,
California.
Note 4. This is the earliest document seen (Aug. 2011)
that mentions Palemon H. Dorsett in connection with plant
introduction or with soy beans.
List of synonyms (p. 27): Adzuki = Ito San. Black =
Buckshot. Brown Eda Mame = Eda. Crossbred No. 6 =

Ogemaw. Early Black = Buckshot. Early Green = Guelph.
Early Japan = Butterball. Early White = Ito San. Early
Yellow = Ito San. Extra Early Black = Buckshot. Green
= Guelph. Green Samarow = Samarow. Hollybrook =
Hollybrook [sic]. Ito San = Ito San [sic]. Japanese No. 15 =
Kingston. Kaiyuski Daizu = Ito San. Kiyusuki Daidzu = Ito
San. Kysuki = Ito San. Large Black = Buckshot. Late Yellow
= Mammoth. Mammoth Yellow = Mammoth. Medium Black
= Buckshot. Medium Early Black = Buckshot. Medium
Early Green = Guelph. Medium Green = Guelph, Ogema
= Ogemaw. Southern = Mammoth. Yellow = Mammoth.
Yellow Eda Mame = Ito San.
A color illustration (frontispiece, facing the title page)
shows one or two views of the seeds of 22 different soy
bean varieties, lined-up and numbered. Diagrams show: The
probable relationships of the different groups of soy beans
(block style; p. 10).
The number of days required to reach maturity and the
height of the plant in inches, with averages, for each variety
of soy bean (graph plot; p. 13).
The 1st plate, facing the title page, showing the seeds
of 22 soybean varieties, is in color. Four full-page photos at
the end show the pods (side view) and seeds (side and front
views) of (typically) ﬁve soybean varieties.
Note 5. This is the earliest document seen (Sept. 2013)
that mentions the following soybean varieties: Amherst,
Baird, Brown Eda Mame, Brownie, Buckshot, Butterball,
Ebony, Eda, Flat King, Guelph, Haberlandt, Kingston, Large
Black, Manhattan, Meyer, Nuttall, Riceland, Samarow,
Tokyo, Yosho.
Note 6. This is the earliest document seen (July 2013)
which states that Black, Early Black, Extra Early Black,
Large Black, Medium Black, and Medium Early Black are
all the same as Buckshot, or that Early Japan is the same as
Butterball, or that Brown Eda Mame is the same as Eda, or
that Early Green, Green, Medium Early Green, and Medium
Green are all the same as Guelph, or that Yellow is the same
as Mammoth. Address: Agronomist, Grain Investigations,
USDA Bureau of Plant Industry.
151. Nielsen, H.T. 1907. Re: Cowpeas and soybeans. Letter
to Mr. C.V. Piper, Seed Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC, Oct. 7. 3 p.
Handwritten, with signature.
• Summary: Nielsen is writing from Vesper, Kansas.
The season has been very dry at Stillwater, Oklahoma,
and Fayetteville, Arkansas. “The early [cow] peas were
practically the only ones which matured any seed... The
soybeans were a failure on account of rabbits. “Yours truly,
H.T. Nielsen.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
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95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
152. Nielsen, H.T. 1907. Ofﬁce report on soybeans: For
July, August, September, and October, 1907 (Continued–
Part II). Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 15 p. Dec. 30. Unpublished typescript. 28 cm.
• Summary: Continued. “Prof. Morgan called my attention
to a statement made by the Station Bacteriologist that
the soybeans did not take nitrogen from the air, as the
Station Bacteriologist has found only rod bacteria in the
root tubercles, and that it is the ‘Y’ shaped that gather the
nitrogen. Upon inquiring of Dr. Kellerman this idea has been
refuted, he stating that the rod bacteria as well as the ‘Y’
shaped bacteria gather nitrogen from the air.
“At the Kansas Station where soybeans had quite a
boom a few years ago their exploitation has been entirely
abandoned. Prof. Ten Eyck says they do not yield enough
to make them a proﬁtable crop. In addition to this drawback
it is necessary to artiﬁcial means to secure inoculation, and
this the farmers are very reticent [reluctant] about doing,
especially when other crops of similar nature can be grown
successfully without this trouble. Cowpeas have run out the
soybean business in Kansas to all appearances. Prof. Ten
Eyck stated that it would require a variety that would yield at
least 25 bushels to the acre to induce farmers to bother with
this crop on account of the necessity for artiﬁcial inoculation.
He also stated that the western half of the state could not
grow soybeans unless some new method of disposing of
rabbits could be found, since their fondness for the crop
would annihilate large ﬁelds in that part of Kansas.
“At the Georgia Experiment Station, Director Calvin is
making efforts to have soybeans more largely grown on that
state. They are not doing any variety work, but have a couple
of acres planted to Mammoth soybeans and are comparing
them with cowpeas as an object lesson to the farmers that
soybeans are valuable for Georgia conditions. Mr. Calvin
thinks soybeans could be proﬁtably grown on a large scale
in Georgia, but doubts that they ever will be on account of
the popularity of cowpeas. He had no reliable data, but was
positive that the yield of soybeans un either rain or hay is
large than for cowpeas.
“Mr. J.J. Stranahan of Bullochville, Georgia, is a very
enthusiastic soybean grower. He has the Tokyo (?) [Tokio]
variety, and claims to have no difﬁculty in securing two
crops each season. He has been growing them in his peach
orchard between the rows of trees and has had splendid
results. All his planting is in rows and he claims to have a
little above three tons of hay per acre, and thinks his seed
yield has exceeded 25 bushels. He had our Mammoth, Flat
King, Ebony. Guelph, and Meyer varieties under trial this

season, but they did very poorly. Mr. Stranahan attributed
this to late planting on a piece of land which had produced
very heavy crops of oats in the spring. It was difﬁcult to
determine, therefore, whether any of these varieties were of
any material value in that section. Even Mammoth, which
generally gives such good results in the South, did very
poorly in Mr. Stranahan’s trial, so I am inclined to think the
test does not give a fair indication of what these varieties
might do under more favorable conditions.
“The Alabama Station is encouraging the growing of
Mammoth soybeans as much as possible. Director Duggar
says they should be grown to a larger extent than cowpeas,
but as yet are grown but in very small areas. He thinks that a
campaign of education, getting farmers acquainted with the
crop will eventually mean large acreages grown to soybeans
each year, and he feels that the soybean industry in the South
is only just in is infancy. This seemed to be the opinion of
nearly all the Stations in the Southern States and I believe the
next ten years will see a very large increase in the production
of soybeans.
“Variety trials: Trials of the different varieties at
Stillwater, Oklahoma, was almost entirely a failure. The
Oklahoma Station was furnished the entire list of our
varieties with the idea of learning whether any of these were
of especial value for Oklahoma conditions. Unfortunately a
poor stand was secured, and the ravages of the rabbits made
it even poorer, resulting in the trial being of very small value.
A very severe drought prevailed in August and September
which also tended to hinder the varieties from making
any growth. Quite a number of the varieties were entirely
destroyed by rabbits, and rather singularly a number of the
rather ﬁne-stemmed ones suffered most in this respect. In the
work which the Station has done with soybeans in the part
they have experienced a strange difﬁculty in not being able
to get a satisfactory stand even when the seed was considered
of very ﬁne quality. The reason for this is not known. The
varieties which are under trial this year were not inoculated,
although material was furnished them from Washington.
Mr. Burleson, of the Station staff, told me that they had
never been able to secure inoculation, having tried not only
artiﬁcial inoculating material but also soil secured from the
Kansas Station. From appearance the growing of soybeans in
Oklahoma is of very little promise, and the Station is rather
discouraged with the outlook. They are going to grow the
entire list next year to see if perchance they will do better in
another season.
“I do not believe that the western half of Oklahoma
will become a soybean growing district on account of the
ravages of rabbits, unless this pest can be exterminated. The
eastern half may grow the crop extensively, but it will slow
work to get them well established, as many of the farmers
are southern people thoroughly familiar with cowpeas,
and generally speaking know nothing about soybeans. The
outlook is not at all good for soybean in Oklahoma in my
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estimation.
At Crowley, Louisiana, Messers. J.F. Shoemaker, J.B.
Dodson, and J.F. Naftel were growing two varieties of
Riceland soys sent from this ofﬁce. Mr. Dodson’s trial had
been ruined by a leaky dike which lad let water into the
soybeans and drowned them out. The other men had a ﬁne
stand and the plants had made splendid growth. Both stated
that the season had been very bad, yet the plants had been
about 30 inches high on August 20th when I was there and
were beginning to bloom. They were well tubercled and
seemed to be doing all right. Both men were of the opinion
that the Riceland soybeans would prove a valuable crop for
the rice ﬁelds of Louisiana.
Of the large number of varieties under trial park at
Audubon Park, New Orleans, only three did at all well and
these were showing up exceedingly ﬁne when I saw them
August 22nd. They were Black, Shanghai #14952, and the
two Ricelands, Nos. 20797 and 20798. No 14952 had made
a growth of 40 to 42 inches, was well branched, stood up
well, and was setting a lot of seed on August 22nd. It had
very large leaves and was heavily tubercled. Indications were
that it would hold its leaves very well. The objection to it is
its coarseness; otherwise its appearance is very promising.
Mr. Blouin agreed with me that it will probably be a very
valuable variety for Louisiana conditions The two varieties
of Riceland soys seemed identical so far as their growth was
concerned. They seem to run to vine [viny growth habit],
somewhat like cowpeas, although, of course, the growth
is quite different from cowpeas. Some of the vines were
6 feet long when I saw them. The stems and branches are
slender and the leaves not large. It seems it would make a
splendid hay crop. Each row was about 3 feet wide and 24
inches high. They were heavily tubercled and exceptionally
vigorous. They were blooming profusely and it seemed that
they should produce a considerable quantity of seed. Prof.
Blouin expressed the opinion that they were exceedingly
promising for Louisiana, and especially the ricelands of
that state. While they make very satisfactory growth so far
as the amount is concerned, I would consider them of more
promise if they did not have the strong tendency to vine and
hence fall down. This objection to them may be overcome,
however, if they are planted closer together so that they will
have a tendency to hold each other up. They will become
a very valuable acquisition to the agricultural plants of
Louisiana if they will produce a sufﬁcient quantity of seed.
Continued. Address: Scientiﬁc Assistant [Bureau of Plant
Industry, USDA].
153. Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. Crops. New York and London:
Macmillan & Co. xvi + 699 p. See p. 582-86. Illust. Index.
26 cm.
• Summary: The section (p. 99+) titled “Examples of crop
rotation systems in Canada, United States, and elsewhere,”

by S. Fraser, notes (p. 101) that soybeans are used in
rotations only in Illinois.
In Chapter 7, titled “Seeding, planting, and yields,”
tables show: (1) “Longevity of certain seeds” (p. 131);
soybeans have an average longevity of 2 years and
an extreme of 6 years. (2) “Percentage of purity and
germination of high-grade seed” (p. 133); soybean seed of
99% purity has a germination percentage of 95. (3) “Usual
planting dates” (p. 140); Feb.-April in California, May 15–
June 1 in Oregon, and April 1 in Washington state.
Note 1. The previous sentence seems to imply that
soybeans had been grown in Oregon by 1907–but we cannot
be sure.
The section titled “Soybean” by J.F. Duggar (p. 582-86)
has the following contents: Introduction and advantages.
Geographical distribution. Composition. Culture: Soil,
fertilizers, seeding, time to plant, inoculation, place in the
rotation, varieties, harvesting. Yield. Uses: As a feed (incl.
soiling), as silage, as a land renovator, as human food.
Enemies (relatively free from insect damage, rabbits–which
“are the worst enemy of the young plants, and a sufﬁcient
area must be planted for both farmer rabbits,” nematode rootworms–next to rabbits, they “constitute the principal animal
enemy of the soybean on certain old sandy ﬁelds in the Gulf
states,” and sclerotium disease–a vegetable parasite).
The following soybean varieties are mentioned (p. 585):
Early maturity (75-95 days)–Early Yellow, Ogema, Ito San,
Early Brown. Medium maturity (95-110 days)–Medium
Black, Medium Green, Green Samara [Green Samarow],
and Olive Medium. Late (114-166 days)–Late Yellow or
Mammoth Yellow, Flat Black, Tamarat Sukun, Nalrade,
Asahi, and Best Green.
Page 585: “Harvesting. When soybeans are grown
for seed, it is necessary to harvest the plant as soon as the
earliest beans ripen; otherwise the pods split and shed the
beans. Harvesting may be done by the use of a self-binder,
self-rake or reaper or by the use of a corn knife. The small,
early varieties are too low for the use of binder or reaper,
and are best harvested for seed by a bean harvester or an
equivalent home-made implement, consisting of two knives
bolted to the shanks of a cultivator and sloping backward,
thus cutting the plants just below the surface. If this is not
available, the small varieties must be pulled by hand.
“In cutting soybeans for hay, the mower is commonly
used, but it is sometimes desirable to cut the large varieties
with a corn knife, in which case the cut plants are placed in
loose small bundles, which are turned over just before the
upper exposed leaves become crisp. A few days later these
loose bundles or hands are piled in cocks, butts inward, thus
making a large cock with a rather open center. The open
center is then capped by the use of several bundles placed
with the leaves near the center of the top of the shock. In
cutting soybeans for hay, they should be past full bloom and
the seed-pods formed, but not ﬁlled. For the silo the date of
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harvesting may be a little later, but before any seeds have
ripened.
“When soybeans are cut for hay with the mower,
the method of curing is the same as with other legumes,–
cowpeas, clover and the like. Soybeans grown for seed
should be cured with as little handling as possible, and this
handling, if practicable, should be in the early morning
and late afternoon to reduce shattering to a minimum. The
threshing is done with an ordinary grain thresher, with blank
concave. The seeds after threshing should not be bulked, as
they heat easily, but should be kept in thin layers to insure
soundness.”
Note 2. In this four-volume work, volume I is “Farms”
(1907), volume II is “Crops” (1907), volume III is “Animals”
(1908), and volume IV is “Farm and Community” (1909).
Note 3. This is the earliest document seen (Jan. 2003)
that uses the word “implement” to refer to a machine used in
soybean production.
154. Delwiche, E.J.; Moore, R.A. 1907. The relation of
orchard cover crops to soil moisture and soil freezing.
Wisconsin Agricultural Experiment Station, Annual Report
24:379-85. For the year ended June 30, 1907.
• Summary: “To sum up, cover crops are used: (a) To
prevent deep freezing of the ground and thus avoid rootkilling of the trees; (b) to hasten the ripening of late wood
growth, and in a measure prevent top-killing; (c) to prevent
the soil from being washed away by heavy fall and spring
rains; (d) to hold soluble plant food in the soil, especially
nitrates; (e) to lessen evaporation in winter when no snow is
on the ground; (f) to add humus to the soil so as to increase
its water-holding capacity; (g) to prevent snow from being
blown away; (h) to supply nitrogen to the soil” (p. 380)
Ten plants were experimented with as cover crops–viz.,
cow peas, soy bean, crimson clover, hairy vetch, Canada
ﬁeld pea, oats, rye, millet, and rape–and some of these were
used in combination. It was found most easy to get a catch
crop with oats, rape, rye, and millet, and least with soy
bean, crimson clover, and hairy vetch. The relative order of
value in obtaining an early cover was: cow peas, soy bean,
oats, Canada ﬁeld peas, rape, rye, millet, turnip, hairy vetch,
and crimson clover. The soy bean was the third best crop
in standing drought (after cow peas and oats), and the most
resistant to attacks of fungi, and the second most resistant to
attacks of insects (after cow peas). Rye is the most resistant
to frost, and the soybean is the next to last (before cow peas)
(p. 384). Address: 1. Superintendent, Northern Wisconsin
Sub Stations, Iron River; 2. Agronomist, Madison. Both:
Wisconsin.
155. Wing (J.E.) & Bros. Seed Co. 1907. Alfalfa: And how
to grow it (Mail order catalog). Mechanicsburg, Ohio: J.E.
Wing & Bros. Seed Co. 24 p. Illust. Index. 23 cm. [3 ref]
• Summary: On the front cover of this catalog, the word

“Alfalfa is written in large cursive sloping up to the right.
The catalog is not dated, but dates in the text (p. 17-19)
indicate clearly that it was published in 1907. On the back
cover is a black-and-white photo titled “In the alfalfa
meadows: Scene on Woodland Farm owned by the J.E. Wing
& Bros. Seed Co., Mechanicsburg, Ohio.” It shows two
children in a large square basket on a cart pulled through a
ﬁeld of high alfalfa.
The company’s goal is to teach farmers about alfalfa
or lucerne (Medicago sativa)–”easily the ‘Queen’ of all the
clovers–and to sell alfalfa seed. The introduction states that
the company is composed of four men: Joseph E. Wing (the
senior member), Willis O. Wing, Charles B. Wing, and F.M.
Clemans (cashier of the local bank).
Pages 16-23 show that, in addition to alfalfa, the
company also sells various grains: Seed oats, beardless
barley, rye, buckwheat, seed wheat, corn (last year–1906–
they grew 8,000 bushels of corn from 90 acres), sugar cane,
kafﬁr corn, millets (Japanese millet {Panicum Crus-Galli
Major}, Hungarian millet, and German or Golden millet),
Soja beans (Ito San, Early Green, Medium Early Yellow),
Canada ﬁeld peas, cow peas, vetches, True Dwarf Essex
Rape.
The long section on “Soja Beans” (p. 21-22) states:
“This is a plant which we believe deserves a very much
larger place in American agriculture than it is receiving. On
our own farm we have been growing these beans for a good
many years, and to say that we like them is putting it very
mildly. They serve several purposes. The plant is a legume,
and if the soil is inoculated with the proper bacteria the
nodules on the roots will rapidly ﬁll the soil with nitrogen.
The grain of some varieties is one of the richest known
feeds, analysis of the Ito San having run as high as 38
per cent protein, and the average of many analyses being
above 30 per cent. As a forage plant the proper varieties
will make very large yields of hay, which, for nutrition,
compares favorably with alfalfa itself. We recommend the
Ito San for grain, and Medium Early Yellow for forage.
It is very valuable also to mix with corn fodder for ﬁlling
silos, our neighbor, Humphrey Jones of Washington C.H.
[Court House, Courthouse], usually growing 100 acres for
this purpose. The Ito San bean, in proper environment, will
yield as high as 40 bushels per acre, although on our own
farm, we are satisﬁed with 20 bushels. As grain they are
very greedily eaten by all kinds of live stock, although they
should be ground if fed to anything excepting sheep. We
have fed these beans to our young Dorset lambs, and by their
use have been able to entirely dispense with oil meal, as well
as practically all wheat bran, the beans, with a little ground
barley and alfalfa hay, making so rich a feed that nothing else
was required. They should be sown immediately after corn
planting. The following three varieties are best suited for
Ohio conditions.
“Ito San: This variety is our own standby for grain, the
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plants usually growing from 18 to 30 inches in height and
the pods set very thickly. It should be sown on fertile soil, as
the pods will form so close to the ground that it is difﬁcult
to save them unless they are so planted. Sow 20 pounds per
acre in drills from 22 to 28 inches apart. The plants keep the
weeds down. They may be harvested by hand, or if on fertile
ground so that the pods are not too close to the ground they
may be mown with a mower, or they may be harvested with
a bean harvester. They should dry in winrow [sic, windrow]
or small shocks for about a week, and then threshed with
either a bean thresher or an ordinary threshing machine with
the concaves removed. Cut when the pods have turned brown
but before they have begun to shatter. They must be handled
while the dew is on them to prevent shattering while being
harvested.
“Early Green: This is a dual purpose variety which will
yield a fair amount of grain and a large amount of forage.
“Medium Early Yellow: This variety is better adapted
to growing for forage than for grain. It will reach a height
of 3 feet or over on fertile soil, and has a large amount of
foliage.”
Note 1. Prices are got given in the catalog, but in a
separate price list. Note 2. This is the earliest catalog seen
(Nov. 2000) issued by the Wing Seed So. catalog. It is also
the second earliest document seen (Nov. 2000) by Joseph
Wing that mentions soy beans, or soy bean varieties.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
156. Kellerman, Karl F.; Robinson, T.R. 1908. Progress in
legume inoculation. Farmers’ Bulletin (USDA) No. 315. 20
p. Jan. 11. See p. 10-11, 18-19. [3 ref]
• Summary: Contents: Introduction. The use of pure cultures
of nitrogen-gathering bacteria. The effect of inoculation
upon the composition of the crop (“The amount of nitrogen
contained in a soy bean crop {in Michigan; see Bulletin 221}
was found in one case to be 113.55 pounds to the acre for the
inoculated plants and 75.95 pounds to the acre for those not
inoculated, yet the appearance in the ﬁelds was the same”),
danger in inoculation by soil transfer, results of cooperative
ﬁeld tests, reports of inoculation experiments [with
various crops] classed as successes, reports of inoculation
experiments [with various crops] classed as “doubtful,”
reports of inoculation experiments [with various crops]
classed as failures, summary.
“The peculiar value of legumes for maintaining and
increasing the fertility of soils is due to certain bacteria
which develop nodules upon the roots of leguminous
plants and which have the unique power of rendering the
free nitrogen of the atmosphere available for plant growth.
Without these bacteria, legumes, like other crops, exhaust the
soil of its combined nitrogen. In many regions certain types
of these important bacteria are abundant in the soil; in other

localities they must be imported, either by distributing soil
from a ﬁeld where they are known to be present or by using
pure cultures of the proper organisms grown under artiﬁcial
conditions. The old method of importing the bacteria by
distributing soil from ﬁelds containing them is not only
expensive but there is a great danger of spreading weeds and
destructive crop diseases as well as the desirable bacteria.
Under modern conditions, therefore, it is wisest to depend
chieﬂy upon the intelligent manipulation of pure cultures for
inoculating leguminous crops.”
In the section titled “Reports of inoculation
experiments classed as successes” (p. 18) we read: “Soy
bean–’Inoculation increased nodules. On part of ground
I spread soil form a soy-bean ﬁeld; on part I planted seed
with inoculating cultures; part of the ﬁeld had no soil or
inoculated seed. Both inoculated seed and soil from a soybean ﬁeld caused vigorous growth of nodules; no nodules
on ground not treated. Inoculated crop was dark green in
color; uninoculated light green. Where soil was fertile the
growth was about equal, but where soil was poor the growth
of the inoculated bean was more than double that of the
uninoculated’ (Cazenovia, New York).”
In the section titled “Reports of inoculation experiments
classed as failures” (p. 19) we read: “Soy bean.–’Plants were
carefully dug, but had no sign of nodules, either treated of
untreated. Culture may have been beyond the milky state but
did not appear frothy. Good rank root system but no nodules.
(Higganum, Connecticut).”
“Summary: 1. Abundant nodule formation improves the
chemical composition as well as increases the quantity of a
leguminous crop.
“2. Leguminous crops with nodules are more valuable as
green manure than leguminous crops lacking nodules.
“3. Nematode galls or root-knots resemble nodules in
appearance, but they are very injurious and care should be
taken not to confuse the two growths.
“4. It is wisest to depend upon pure cultures for
inoculating purposes. If soil is to be used, however, great
precautions should be taken in selecting and handling the soil
to guard against the introduction of weeds or plant diseases.”
Inoculation of wild hemp (Sesbania macrocarpa) is
discussed on p. 11. Address: 1. Physiologist in Charge of Soil
Bacteriology & Water Puriﬁcation Investigations, USDA
Bureau of Plant Industry; 2. Asst. Physiologist.
157. Conner, A.B. 1908. Forage crops in northwest Texas.
Texas Agricultural Experiment Station, Bulletin No. 103. p.
1-21. See p. 20.
• Summary: The section titled “Forage crops at Amarillo”
(p. 18-20) contains a subsection on “Soy and mung, beans”
which states: “The soybean has proven an unsuccessful crop
for this section, on account of the fact that all plantings are
destroyed by rabbits.
“The mung beans do not compare with cowpeas in
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yield of forage or grain.” Note: This is the earliest Englishlanguage document seen (Sept. 2003) that contains the
term “mung beans” (or “mung bean” or “mung-bean(s)”).
Address: Scientiﬁc Asst. in Agrostology, Bureau of Plant
Industry, USDA.
158. Miller, E.E. 1908. The chase of br’er rabbit. Country
Gentleman 73(2891):636, col. 3. June 25.
• Summary: “Rabbits will cling about a garden right under
the nose of a dog, for peas and cabbages; a patch of soy
beans will gather a horde of them; frequently in a wheat ﬁeld
may be seen little circles within which they have cut down
every stalk; and I have occasionally seen them hopping about
in the dusk almost in the center of a town of four thousand
people.” Address: Hamblen County, Tennessee.
159. Quinn, Clarence Elias. 1908. Forage crops for hogs in
Kansas and Oklahoma. Farmers’ Bulletin (USDA) No. 331.
24 p. Aug. 4. See p. 15-16.
• Summary: In the section titled “Less important forage
crops” (p. 12) we read: “Soy Beans. The soy bean is used
but little as a forage crop in this section and the value of
this crop is but little appreciated.” The value of soybeans as
forage and for seeds is summarized, along with research at
agricultural experiment stations in Kansas and Indiana.
“The great value of the soy bean is its power to
withstand excessive drought, like Kaﬁr corn, and it will
also withstand much wet weather. It is not attacked by
chinch bugs and in addition to is great feeding value makes
an excellent second crop following wheat or oats to build
up run-down or thin soil.” Address: Scientiﬁc Asst., Farm
Management Investigations, Bureau of Plant Industry
[USDA].
160. The American Phytopathological Society established
(Important event). 1908.
• Summary: The association was organized on 30 Dec. 1908
during the annual meeting of the American Association
for the Advancement of Science (AAAS), held that year
in Baltimore, Maryland. Scientists had now begun to
understand the nature of plant diseases and there was a huge
amount of useful, basic work to do.
161. Williams, C.B. 1909. Re: Request for cowpeas and soy
beans for variety tests. Letter to Mr. C.V. Piper, Bureau of
Plant Industry, Washington, DC, Feb. 16. 2 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I am in receipt of your letter of
February 13 in reply to enquiries which I made to Messrs.
Ball and Nielson. You are correct in your statement that we
have during the past two years secured seed of cowpeas and
soybeans at three different times for our variety tests with
these legumes. As we wrote you last year, the ﬁrst lot which
you sent us was destroyed in a ﬁre which we had during the

latter part of May in which our barn and manager’s house
were destroyed. The second lot of these which you sent us
thereby were gotten into the ground late and after planting
we had a long dry spell during which many of the seed
rotted of both the cowpeas and soybeans. With some of the
varieties we did not secure more than one-tenth of a stand,
due to this cause. With the soybeans during the past year
for this reason and the depredations of the rabbits, the test
with these was a complete failure. It is our purpose this year
to run as complete tests as possible with both soybeans and
cowpeas. We expect to exert every effort possible this year,
as in previous years, to secure a good growth of the different
varieties and get fair comparison as to the relative value of
the different varieties of each, both for the production of peas
and cured hay. We would appreciate, therefore, the reception
of any seed of either soybeans or cowpeas which you have in
sufﬁcient quantities to put out one-twentieth to one-tenth of
an acre of each. In our work we prefer to conduct tests of all
kinds on plats of not less than one-twentieth of an acre each.
We are especially anxious to secure seed of a few leading
varieties of soybeans.
“Any aid which you could render in this connection will
be highly appreciated.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
162. Piper, Charles V.; Nielsen, H.T. 1909. Soy beans.
Farmers’ Bulletin (USDA) No. 372. 26 p. Oct. 7. Revised in
1916. [10 ref]
• Summary: Contents: Introduction. Climatic and soil
requirements of soy beans. Varieties of soy beans (12):
Mammoth (yellow); Hollybrook (yellow); Ito San (yellow);
Guelph (green); Buckshot (black); Ogemaw (brown);
Wisconsin Black; Wilson (black); Meyer (mottled black
and brown); Austin (greenish yellow); Haberlandt (yellow);
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy beans for hay: Curing the hay.
Soy beans for pasturage. Soy beans in mixture: Soy beans
and cowpeas, soy beans and sorgo, soy beans and millet, soy
beans and corn. Soy beans for ensilage. Soy beans for grain.
Soy beans in rotations. Feeding value of soy beans: Feeding
value for sheep, feeding value for dairy cows, feeding value
for hogs. Storing soy-bean seed. Comparison of soy-bean
grain and cotton-seed meal. Comparison of soy beans and
cowpeas. Summary.
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The bulletin begins: “The soy bean, also called the
‘soja bean’ (ﬁg. 1), is a native of southeastern Asia, and has
been extensively cultivated in Japan, China, and India since
ancient times. Upward of two hundred varieties are grown
in these countries, practically every district of which has
its own distinct varieties. The beans are there grown almost
entirely for human food, being prepared for consumption
in many different ways. Their ﬂavor, however, does not
commend them to Caucasian appetites and thus far they have
found but small favor as human food in either Europe or
America.
“As a forage crop, however, soy beans have become
of increasing importance in parts of the United States,
especially southward. They have been tested at most of the
State agricultural experiment stations, and it is clear that
their region of maximum importance will be south of the
red clover area and in sections where alfalfa can not be
grown successfully. They thus compete principally with
cowpeas, but as cultivation is usually required they ﬁll a
somewhat different agricultural need. Their culture has
greatly increased in recent years, especially in Tennessee,
North Carolina, Virginia, Maryland, Kentucky, and the
southern parts of Illinois and Indiana [though no statistics
are given]. It seems certain that the crop will become one
of great importance in the regions mentioned and probably
over a much wider area. The earlier varieties mature even in
Minnesota, Ontario [Canada], and Massachusetts.”
“Soy beans are also decidedly drought resistant, much
more so than cowpeas, and but for the depredations of
rabbits would be a valuable crop for the semiarid West.
Rabbits are exceedingly fond of the foliage, and where they
are numerous it is nearly useless to plant soy beans unless
the ﬁeld can be inclosed [sic] with rabbit-proof fencing.”
At the present time seven varieties of soy beans are
handled by American seedsmen: Mammoth (yellow seeds),
Hollybrook (yellow), Ito San (yellow), Guelph (also called
Medium Green, Medium Early Green, Large Medium
Green), Buckshot (black; a very early variety handled by
northern seedsmen), Ogemaw (brown), and Wisconsin
Black. A detailed description, with a photo showing the seeds
and pods, is given of each. The best of the new varieties,
most of which will be available in 1910, are: Wilson (black),
Meyer (mottled black and brown), Austin (yellowish green),
Haberlandt (yellow; the seed is considerably larger than that
of any of the other yellow-seeded varieties), and Riceland
(black).
“During the past three years more than two hundred
additional varieties have been introduced from China, Japan,
and India, most of which have already been sufﬁciently
tested to give some idea of their value. Many of the new
varieties are so superior in various respects that they are
certain to replace all of the above-named varieties except
Mammoth and, perhaps, Ito San.”
A table (p. 23) gives a nutritional analysis of seven

varieties of soy beans: Austin, Ito San, Kingston, Mammoth,
Guelph, Medium Yellow, Samarow.
Illustrations (line drawings) show: (1) A typical soybean plant with leaves, pods, roots and nodules (p. 5, by
Boetcher).
(2) A bunching attachment on an ordinary mower for
bean harvesting (p. 19). Photos show: (1) A plant of the
Mammoth variety of soy bean (p. 6). (2) Seeds and pods
of seven varieties of soy beans (full size; p. 8). (3) A man
standing in a ﬁeld of the Mammoth variety of soy bean in
North Carolina (p. 9).
(4) Roots of a Mammoth variety of soy bean with
characteristic nodules (p. 13).
Note 1. This is the earliest document seen (Nov. 2016)
stating that USDA has tested nearly 200 soy bean varieties
during the past three years.
Note 2. This is the earliest publication seen (April 1917)
in which H.T. Nielsen is an author.
Note 3. This is the earliest publication seen about
soybeans (April 1917) in which H.T. Nielsen is an author.
Address: 1. Agrostologist in Charge; 2. Scientiﬁc Asst. Both:
Forage Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
163. Okamoto, Hansiro. 1909-1910. On a new species of
Phloeothripidae of Japan. Transactions of the Sapporo
Natural History Society 3:89-91. [Eng; jap]
• Summary: “The insect, which I propose to describe below,
was ﬁrst found crawling inside the corolla of a ﬂower
of daizu (Glycine hispida Maxim.) by my friend, Mr. Y.
Takahashi of the Hokkaido Agricultural Experiment Station.”
He then describes Liothrips glycinicola n. sp. Note: The
author’s given name would today be written “Hanshiro.”
Address: Nôgaku-shi, Sapporo, Hokkaido, Japan.
164. Piper, C.V. 1909. The search for new leguminous
forage crops. Yearbook of the United States Department of
Agriculture p. 245-60. For the year 1908. See p. 248, 257.
• Summary: The section titled “Soy beans” (p. 257) states:
“Recent explorations in China and extensive correspondence
with missionaries and others have yielded during the past
few years a very large number of varieties of soy beans.
Fully 200 distinct varieties have now been obtained,
showing a diversity of growth and of possible value wholly
unsuspected. Previous to these investigations only 5 or 6
varieties were known to American agriculture. The rapidly
increasing prominence of the soy bean, especially in the
Southern States, makes it important to secure the very best
varieties. It is a curious fact that the variety most widely
grown in the United States, the Mammoth, which was
introduced at least thirty years ago, has never again been
obtained. It is equally strange that of the other numerous new
varieties obtained, nearly all of them, except certain Japanese
varieties, have been secured in only a single locality. The
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truth is that throughout most of the Chinese Empire every
variety is grown locally. Mr. F.N. Meyer, who has traveled
widely in China, states that this extreme localization of these
varieties is a very striking fact in Chinese agriculture, due, as
he thinks, to the fact that for ages every Chinese farmer has
grown his own seed, and there has been little or no exchange
of seeds from province to province. It would therefore
appear likely that numerous other varieties yet remain to be
obtained.”
“Among the new varieties of soy beans are some from
far north in Manchuria and Siberia, which mature in seventy
to eighty days, and others from southern China that are so
late that they scarcely mature in our warmest States. Several
of these new varieties in the trials thus far conducted promise
to be decidedly superior to the Mammoth variety.
“Especially valuable are the Riceland soy beans, grown
by the Chinese in rotation with rice. These varieties are very
distinct from others and on account of their numerous slender
stems, large size, and leaﬁness make hay of unusually ﬁne
quality.
“While at the present time soy beans are most important
in the Southern and Middle Southern States, they will
doubtless in time become of great value in the arid regions
on account of their marked drought resistance. Unfortunately,
rabbits are extremely fond of soy beans, causing so much
destruction that it is practically impossible to grow this crop
where these animals abound, as is still the case throughout
our semiarid regions.”
Soy beans are also mentioned brieﬂy on p. 248. There
are long sections on the “Florida velvet bean” (p. 247-49),
“Kudzu” (p. 249-51, with a photo facing p. 48 of “A patch
of kudzu (Pueraria thunbergiana) growing at Washington,
DC”), “Adzuki bean” (p. 253-54, with two photos, plate xi,
of a “Field of adzuki beans (Phaseolus angularis) grown at
Arlington Farm, Virginia, in 1908),” “Cowpea” (p. 254-56),
“Bonavist bean or hyacinth bean (Dolichos lablab)” (plate
XII, p. 258), “Bur clovers” (p. 259-60) and “Vetches” (p.
260; many species of Vicia; common vetch, hairy vetch,
scarlet vetch, black-purple vetch, woolly pod vetch).
Note: This is the earliest English-language document
seen (June 2008) that uses the term “bonavist bean” to
refer to Dolichos lablab. Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry
[USDA].
165. Ishii, T.; Okamoto, H. 1910. Daizu [Soy bean: Its
culture and uses]. Hokkaido Nogyo Shikenjo Iho (Hokkaido
Agricultural Experiment Station, Bulletin) No. 10. 33 p.
March. [Jap]
• Summary: Contents: Preface. The position of soybeans in
Hokkaido agriculture. Suitable climate and preparation of
the soil for farming. Crop rotation. Varieties of soybeans.
Compost. Seeds. Sowing seeds. Care after germination.
Harvest. Utilization of soybeans: Green manure, as feed,

soybean cake as fertilizer. Soybean diseases. Soybean
insects.
An illustration (non-original) on the title page shows the
roots of a soybean plant with a few nodules.
The word “Daizu” (meaning “soybean”) is written
backwards (from right to left) according to today’s (Aug.
2014) conventions. Address: 1. Agronomist; 2. Entomologist.
Both: Sapporo, Japan.
166. African World (The) (London). 1910. Soya beans. April
23. p. 615.
• Summary: “Considerable interest is being taken in the
soya bean, about which we have published a quantity of
information at different times. Some people maintain that
there is a great future before growers of the beans in West
and in South Africa, and experiments so far made go to
prove this theory to be perfectly sound. The bulk of the
world’s supply now comes from Manchuria, about which
the following details will be instructive:–Up to the year
1907, so far as can be ascertained from the only Customs
ﬁgures available, viz., those for the port of Newchwang,
the export of soya beans from Manchuria did not exceed
120,000 tons annually. During the year 1908 the export rose
to approximately 330,000 tons; one half of this was exported
from Dairen, and of the remainder 100,000 tons were
shipped from Newchwang and 65,000 went out by rail via
Suifenho [Suifenhe] en route to Vladivostok. This increase
was almost entirely due to the demand from Europe, which
continued throughout 1909, and seems likely to increase
rather than diminish.” Many more statistics on exports of
soya beans from Manchuria are given.
“Considering that several companies have been ﬂoated
during the past few weeks for the cultivation of rubber in
West Africa, no doubt their directors will not lose sight of
the importance of growing soya beans, not only as a catchcrop, but also for planting in between the rows of rubber
trees, which would keep down undesirable growths and thus
save the cost of weeding. The soya bean being a leguminous
plant, adds to the nourishment of the soil by means of its root
nodules, which assimilate the free nitrogen of the air, storing
it in the nodules and transmitting it to the soil. Several rubber
plantations are adopting this course.”
167. Boname, P. 1910. Soja [Soybeans]. Ile Maurice
(Mauritius), Station Agronomique, Rapport Annuel For the
year 1909. p. 63-65. Also titled Bulletin No. 22. [1 ref. Fre]
• Summary: “The soybean is a plant of the temperate
countries but one which grows very well in Mauritius.
For several years we have cultivated it at [the station at]
Reduit, but the results have not been very brilliant. Before
proceeding further, we should deﬁnitely conduct a trial
among the many different varieties, planting them at
different times of the year to determine the optimum time for
planting.”
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“At Reduit, it is very difﬁcult to harvest the seeds in
good condition. Either they are destroyed when young by the
agromyza or, if they were planted in November or December,
they grow well to the vegetative stage, but then the pods
are attacked by larvae, which devour the seeds. We would
add the rabbits prefer soybean seeds to those of green beans
(haricot), so it is fruitless to grow soybeans wherever there
are rabbits” (p. 64).
“Soybeans can easily be planted between rows of sugar
cane as an intercrop, because their stems are straight and
erect, and they do not crawl along the ground. But they do
not cover as well as most of the varieties of boëmes that we
already know” (p. 65).
Note: S. Moutia (1975, p. 218) states that P. Boname can
be considered a pioneer of agricultural research in Mauritius.
“As now, the use of sugar cane interlines [intercropping] was
always mentioned in discussions of expansion of agricultural
production. Boname felt that, because of its upright stand,
soybean could be sown between rows of sugar cane although
it would not give as good cover as most of the creeping
cowpeas he knew. The sugar industry depended on animal
traction for transport of canes at that time and Boname noted
that soybean, harvested when the pods were half ripe, was
excellent fodder, as were the dry haulms after the seed had
been harvested. The plant was cultivated in the same way
as the french bean and it also shares the same disadvantages
of that crop, not least being the hares, which fed on soybean
in preference to french beans, a fact which Boname recalled
had been observed in the United States as well.”
Note: This is the earliest document seen (March
2019) concerning soybeans in Mauritius, or the cultivation
of soybeans in Mauritius (one of two documents). This
document contains the earliest date seen for soybeans in
Mauritius, or the cultivation of soybeans in Mauritius (1908
or 1909). The source of these soybeans is unknown. Address:
Directeur, Station Agronomique, Mauritius.
168. Healy, Henry W. 1910. Culture of the soy bean:
Practical statement of “do” and “don’t.” Part II. Rural NewYorker 69(4040):623. June 4. Oversize.
• Summary: “Prepare the ground thoroughly. A better seed
bed is required than for corn. Plant in 36-inch drills from
eight to 12 beans per lineal foot, and cover them not deeper
than two inches nor less than one inch. After planting use
the weeder or spike harrow with the teeth turned well back
until the beans have nearly all sprouted but are not yet up to
the surface. The young Soy bean shoots are very tender and
easily damaged; therefore, see that your harrow or weeder
does not break them. If the surface of the ground becomes
baked or crusty before the beans are up, they may never push
their way through. Use the weeder, but use it with judgment.
When the young plants clearly deﬁne the rows begin your
cultivation. If the seed bed has been well prepared, give
shallow cultivation only. If it has been somewhat neglected,

the ﬁrst cultivation may be deep, but after that merely
preserve a shallow though very ﬁne earth mulch. How many
times do I cultivate? I don’t know. I should advise the least
possible cultivation that will preserve an ideal earth mulch.
This may mean a great many cultivations–it may mean but
one. When you cannot run the cultivators between the rows
without breaking the plants considerably, stop cultivating.
“Soy beans make an ideal soiling crop. They are
excellent fed green, as hay, or as grain. The Massachusetts,
Ohio and New Jersey experiment stations strongly
recommend them as silage when corn forms more than half
the silage mixture. They may be fed to cattle, sheep, horses
and hogs in any of the above forms–though, of course, silage
is not recommended for horses or hogs except in very limited
quantities. In feeding the beans as grain, remember that
they are richer than [linseed] oilmeal and somewhat more
laxative. Use them as you would oil meal.
“The hay corresponds to Alfalfa hay. It also has a
laxative effect. One of the most noticeable characteristics is
its palatableness. All farm animals seem to prefer it to any
other plant. Cattle will let the freshly-cut corn or Alfalfa lie
till all the Soy beans are gone when the three are fed at the
same time. Green Soy beans seem more nearly to replace
grain with dairy cows than any other roughage. We are told
that hogs in pens do not make gains on soiling crops alone.
They do when soiled with Soy beans.
“Although I prize Soy bean hay highly, I do not intend
ever again to grow them for that purpose. Too much labor is
entailed, and it is usually harvested in September, a month
of rains and uncertain weather. If you are minded to try it,
cut when the bean pods are well formed and developed and
before the leaves show signs of withering. This will usually
be about two or three weeks after the maximum height has
been reached. Cure as you would clover or Alfalfa hay, but
take greater pains not to break off the tender leaves in which
lie the greatest feeding value.
“When harvesting for the grain, wait till most of the
leaves have fallen and the pods become somewhat dry. The
beans should be solid and hard. Wait till there has been a
heavy dew and the vines and pods are leathery, then reap
with a binder and put in cocks at once. Do not run the binder
after the dew has been dried away, for then the beans are
easily shelled from the brittle pods. A cloudy day is better
than a sunny one. After curing a few days, I usually spread
sheets in the hay rigging and by gathering together the
corners hoist them with a light block and tackle to the loft.
When saving the seed I usually thrash with a ﬂail by hand.
I am told that by removing some of the beaters a thrashing
machine does good work. When feeding as grain, do not
thrash, but feed the sheaves to the cattle and hogs and let
them do the work for you. Not enough will be wasted to
pay for the thrashing. I think animals relish the beans more
this way. Finally, don’t forget the chickens. If they have free
range about the barn and manure pit, they will get every bean
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that escapes the other stock. When housed for the winter,
occasionally throw them a sheaf. It will prove a treat for
them, thoroughly evidenced by their industrious scratching
and pecking.
“Now for a few ‘don’ts.’ Don’t try Soy beans as a
‘plow under’ crop. Crops are turned under to obtain humus.
If you have no humus, Soy beans will not pay. Cow peas
are better, or buckwheat, or rye, or Crimson clover. Don’t
sow broadcast. A cultivated crop returns a much greater net
proﬁt. Don’t use much commercial fertilizer unless it be
a little phosphoric acid in some soluble form. If you have
humus you will not need it. I have experimentally tried
1,000 pounds per acre of a three, eight and six mixture, and
also lesser amounts. Sometimes not the slightest results
were noticeable. Never has a heavy application paid me,
but I should favor 210 to 300 pounds of basic slag per acre.
Manure will produce results because it adds humus. Finally,
don’t forget to lime and lime well. This is paramount. I have
sown the beans broadcast in New York State on a loam soil
with manure. Also in Maryland on both a clay and a sandyloam river bottom with commercial fertilizer. The stand was
hardly 20 inches tall and did not pay. I have planted in rows
and given good cultivation on a new soil low in humus. The
result was better but not satisfactory.
“Last Summer in a ﬁeld that had grown a rather poor
crop of potatoes the year before and had had a cover crop
of rye turned under in the Spring, I grew 30 bushels of
thrashed and cleaned beans per acre. There was no manure
or commercial fertilizer used, but the soil was well supplied
with humus and had an application of ﬁve tons of lime per
acre. And this soil was underlaid by a shelving rock within
eight or 10 inches of the surface. It was the driest season we
had had in a long time. It is an extreme case, but it shows
what humus and lime will do. It might occur that a good crop
of Soy beans is grown and for some reason it seems wise
to turn them under. This can be done with full assurance of
the beneﬁt to the succeeding crop. I grew potatoes one year
in a ﬁeld on part of which was grown the preceding season
a fair crop of Soy beans. These were turned under. Another
part had been top-dressed with manure. The yield from the
Soy bean portion was nearly double that of the manured part.
The quality of potatoes was good in each. In a word, Soy
beans are to be used on a farm to help balance other more
carbonaceous crops and to maintain fertility. They cannot
be used proﬁtably in building up a depleted soil. Others
may have succeeded in growing good proﬁtable crops of
Soy beans on land low in humus with the aid of commercial
fertilizer, but I have had only failure.
“The real province of the Soy bean is to assist in the
marketing of other crops. Supposing a dairy cow is fed
40 pounds of corn silage and 10 pounds of Alfalfa hay as
roughage. To balance this, six to eight pounds of grain,
largely composed of expensive protein concentrates, is
normally purchased. If corn (two parts) and Soy bean (one

part) silage is used in place of straight corn silage, the grain
element may be reduced to two pounds of corn or corn
and cob meal, which is cheaply grown on the farm. Five
pounds of grain worth eight cents per day per cow is saved,
or nearly $300 a year on a herd of 10 cows. The saving is
greater than the net proﬁt made by many herds with the
present high prices of grain. There is but little comparative
expense in growing three more acres for the silo. To express
it differently, you will get gross $100 for each acre. That
sounds unbelievably rosy, does it not? Yet the calculation is
right I think.
“Soy bean meal has a higher feeding value than oil meal.
A bushel of 60 pounds of Soy beans is worth to me $1.20
to feed hogs, sheep or cattle in limited quantities with other
grain. If you obtain 25 bushels per acre, that means $30 for
the grain and then you have the straw besides. Finally the
land is left in better heart than if any other grain crop had
been removed. For though Soy beans are not the best crop
to build up a depleted soil, it is equally true that it is not an
exhaustive crop. Soy beans ﬁt in any rotation. Plant them
after any crop you wish. It seems to make little difference.
Plant as soon as the soil is warm,–when you would for corn.
Plant in a soil not deﬁcient in humus and that is well drained.
Use an abundance of lime. Give good tillage. If you do these
things you will be a friend of the Soy bean ever afterwards.”
169. Redding, R.J. 1910. Farms and farmers: Wheat culture–
Land peasick. Atlanta Constitution (Georgia). July 18. p. 10.
• Summary: “3. Some suppose that some soils are affected
with something akin to what is called ‘clover sickness,’ and
I have no doubt they are correct, and that this something
may be nematodis [nematodes], or, more probably, cowpea
wilt–a species of fungus. Some attribute it to lack of potash
in the soil. Try the Iron pea and apply fertilizers, or sow in
soybeans (soja beans), there being yet time if you will seed
heavily.” Address: Grifﬁn, Georgia.
170. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and ﬁeld studies. USDA Bureau of Plant
Industry, Bulletin No. 197. 84 p. Dec. 31. Includes 8 plates
showing plants, pods, and seeds, and an excellent 6-page
index. [27 ref]
• Summary: Contents: Botanical history and identity of the
soy bean. Botanical classiﬁcations of soy-bean varieties.
Varietal characteristics of soy beans: Habit of growth,
foliage, pubescence, ﬂowers, pods, seeds. Frost resistance.
Period of maturity (soybeans were planted at the Arlington
Experimental Farm, near Washington, DC, from 3 June
1905 to June 1909). Changes in life period (soybeans were
planted at the Arlington Farm in 1902). Pollination and
hybridization. Mutations. Nomenclature and classiﬁcation.
Early agricultural history in the United States. Varieties
introduced in the United States independently of the
Department of Agriculture or previous to 1898: Enumeration,
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Ito San, Mammoth, Buckshot, Guelph, or Medium Green,
Butterball, Kingston, Samarow, Eda, Ogemaw, or Ogema.
Varieties grown in Europe (p. 32-33; Early history,
Samarow, Etampes, Chernie [from Khabarovsk, Siberia],
“Yellow Riesen,” Buckshot, “Yellow,” “Brown,” Butterball,
S.P.I. No. 5039. European seed companies carrying soybeans
include Dammann & Co., Naples, Italy; Haage & Schmidt,
Erfurt, Germany; Vilmorin-Andrieux & Co., Paris, France).
The soy bean in Asia (p. 34-35): Asiatic sources of
soy beans, list of varieties with SPI numbers from each
of the following countries and places: Siberia (South
Usuri [Ussuri], Khabarovsk, Merkoechofka), Manchuria
(Newchwang, Harbin, Tieling), Korea (Pinyang, Kobau), Japan (Tokyo, Kobe, Yokohama, Hokkaido, Anjo),
China (many places), Formosa (Taihoku), Cochin China
(Saigon), India (Darjiling [Darjeeling] and Khasi Hills–
Assam; Pithoragarh–Kumaon Dist.; Saﬁpur, Hasangani,
Ranjitpurwa–Unao, Uttar Pradesh; Etawah, Manipuri–Uttar
Pradesh; Cawnpore, Dehra Dun, United Provinces; and
Poona Bombay), Java (Buitenzorg), Celebes (Macassar).
Desirable characters in soy-bean varieties (p. 3637): Considerations governing choice, habit of the plant
(“Erectness of stem with upright or ascending branches is
a prime requisite of a desirable variety. A tall habit is also
important, as dwarf varieties usually bear pods very close
to the ground, so that many will be left on the stubble...”),
coarseness (a coarse, woody stem makes mowing difﬁcult.
However slender varieties often have small pods and seeds,
often with vining tips and a tendency to lodge), ability to
retain leaves, color of the seed (“Yellow or green seeds
are preferable to darker colors, as the shattered seeds are
more easily found by hogs pasturing the ﬁeld or stubble”),
shattering, resistance to disease (“In sections where
nematodes and cowpea wilt occur most soy-bean varieties
are seriously affected by both these diseases”), nonﬁlling
of pods. Synopsis of the groups (plants bushy vs. twining).
Synopsis of the varieties (within each group lists the total
number and acquisition numbers of varieties with various
colored seeds and germs: Group I–190 varieties (seeds strawyellow, germ yellow–71 varieties; seeds olive-green, germ
yellow–45 varieties; seeds chromium-green, germ green–17
varieties; seeds brown to olive, germ yellow–28 varieties;
seeds black, germ yellow–18 varieties; seeds black, germ
green–7 varieties; seeds bicolored, germ yellow–4 varieties).
Group II–4 varieties. Group III–8 varieties. Group IV–76
varieties. Group V–7 varieties.
Of the 285 varieties in the ﬁve groups, 152 varieties
(53.3%) have yellow (straw-yellow or olive-yellow) seeds,
55 varieties (19.3%) have black seeds, 44 varieties (15.4%)
have brown seeds, 24 varieties (8.4%) have green seeds, and
10 varieties (3.5%) are bicolored).
Catalogue of soy-bean varieties (by S.P.I. number, from
no. 480 in 1898 to no. 27,501 in 1909; p. 39-74). In 1908
USDA acquired soybean seeds from Vilmorin-Andrieux &

Co. (Paris, France), Haage & Schmidt (Erfurt, Germany),
and Dammann & Co. (Naples, Italy) (p. 57-60).
The best varieties of soy beans (p. 75, in 7 groups from
very early to very late). Explanation of plates. Index.
The “Catalogue of soy-bean varieties” (p. 39) is “a
complete list of soy beans imported by the United States
Department of Agriculture, arranged chronologically in
accordance with the sequential S.P.I. (Seed and Plant
Introduction) numbers assigned to them by the Ofﬁce of
Foreign Seed and Plant Introduction.” These numbers start
at #480 (imported from South Ussuri, Siberia, in 1898) and
end at #27501 (imported from Shanghai, Kiangsu, China,
in 1909). Concerning No. 21825 (p. 58): “From Hokkaido,
Japan, 1908... This variety is said to be used principally in
the manufacture of ‘soy,’ ‘miso,’ ‘tifu’ [sic, tofu], etc. It has
also been obtained again from the same place and grown
under Nos. 21830 and 21831.”
“The best varieties of soy beans” (p. 75) lists 35
varieties, each with a name and S.P.I. number, arranged
in seven groups based on time to mature, from “Very
early.–Ogemaw, 17258” to “Very late.–Barchet, 20798;
Riceland, 20797 (In 1908 at Biloxi, Mississippi, it displayed
astonishing diversity).” This list is “based primarily on
the results at Arlington Experimental Farm [in Virginia],
but those obtained in cooperation with various experiment
stations have also been given due consideration:
“Very early.–Ogemaw, 17258.
“Early.–Early Brown, 25161 (from Indiana Agric. Exp.
Station, 1909); and Vireo, 22874.
“Medium early.–Chernie, 18227; Auburn, 21079 A;
Merko, 20412 (from Merkoechofka, Siberia); Elton, 20406;
Chestnut, 20405 B.
“Medium.–Ito San, 17268; Medium Yellow, 17269;
Tashing, 20854; Shingto, 21079; Swan, 22379; Brindle,
20407; Sedo, 23229; Lowrie, 22898 A.
“Medium late.–Brooks, 16789; Flava, 16789 A; Cloud,
16790; Ebony, 17254; Haberlandt, 17271; Peking, 17852 B;
Wilson, 19183; Taha, 21999; Austin, 17263.
“Late.–Mammoth, 17280; Edward, 14953; Acme,
14954; Flat King, 17252; Tokyo, 17264; Hope, 17267;
Hollybrook, 17278 (from Arkansas Agric. Exp. Station,
1904); Farnham, 22312.
“Very late.–Barchet, 20798; Riceland, 20797.”
Note 1. Matsuura (1929 and 1933) cites this as the
world’s earliest publication on soybean genetics: “Recording
segregation of seed- and ﬂower-color in its natural hybrids.”
Page 11 notes that soybeans named “New Japan peas”
were obtained from Norway (Source: Martens 1869). Page
20 notes that the Ogemaw variety of soybeans, which takes
92-97 days to mature, was obtained in 1908 from the Idaho
Agricultural Experiment Station, where it had been grown
for several years. Note 2. This document contains the
earliest date seen for soybeans in Idaho, or the cultivation of
soybeans in Idaho (about 1906).
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Page 20 also notes that Buckshot variety of soybeans,
which takes 92 days to mature, was obtained in 1908 from
the Minnesota Agricultural Experiment Station, where it
had been grown for several years. This is the second earliest
document (April 2004) seen concerning the cultivation of
soybeans in Minnesota. “Potomac Flats” is not mentioned in
this report.
Concerning “Habit of Growth” (p. 12-13), the author
states: “All soy beans are strictly determinate as to growth;
that is, the plants reach a deﬁnite size according to the
environment and then mature and die. The great majority
of the varieties are erect and branching, with a well-deﬁned
main stem (Plates I and III)... In other varieties the stems and
branches, especially the elongated terminals, are more or less
twining, and usually weak, so that the plant is only suberect
or even procumbent (Plates I-III).”
Photos show: (1) Plants of a wild soy bean grown in a
greenhouse in a pot. (Fig. 1) (2) Plants of a wild soy bean
from Soochow, China, grown at the Arlington Experimental
Farm.
(3) Plants of a soy bean from Cawnpore, India. (4) Rows
of different varieties of soy beans at Arlington Farm.
(5) Plants of seven varieties of soy beans, showing
types of habit: Meyer 17852, Peking 17852 B, Austin
17263, Pingsu 18259, Unnamed 22504, Hollybrook 17278,
Haberlandt 17271. (6) The same seven varieties shown in
plate 4 after hanging in a dry room for 6 months.
(7-8) Eleven soy bean pods, ranging in size and shape.
(9) 36 varieties of soy bean seeds, showing variation in
size and form.
Note 3. This is the most important document ever
published on early soybean varieties in the USA.
Note 4. This is the earliest document seen (Dec. 2018)
that uses the word “determinate” to describe the growth
habit of soybeans. Determinate plants terminate main
stem elongation at, or soon after, the onset of ﬂowering.
Indeterminate cultivars continue main stem elongation
several weeks after beginning ﬂowering. Determinate /
indeterminate is a genetic trait.
Note 5. This is the earliest publication see (Aug.
2011) written jointly by Piper and Morse, two of the most
inﬂuential early advocates of the soybean in the USA. It is
also the earliest document by or about Morse in connection
with soybeans. Morse graduated from Cornell University,
New York, on 20 June 1907 and 2 days later reported for
duty at the Bureau of Plant Industry in Washington, DC, to
work under Dr. C.V. Piper.
Note 6. This is the earliest document seen (Feb. 2004) in
which Piper or Morse mention miso, tofu, or the use of soy
beans as a coffee substitute.
Note 7. This is the second earliest document seen
(July 1998) that uses the word “shatter” (or “shattered”
or “shattering”) in connection with soybeans. The earliest
document (in 1854) used the word “shatter” in a very general

sense. This document uses it more precisely, as the title of a
section and for comparing varieties (p. 36): “When grown for
grain alone, shattering is a serious fault. Some varieties, like
Guelph, shatter inordinately; others, like Peking, scarcely at
all... As a rule the varieties with large pods and seeds shatter
much worse than those with small pods and seeds...”
Note 8. This is second the earliest English-language
document seen (Oct. 2004) that uses the term “germ” to refer
to a part of a soy-bean seed. The germ or embryo is the part
of the seed inside the seed coat.
The section titled “Seeds” (p. 15) states: “The germs or
embryos of soy-bean seeds are yellow, except in the greenseeded and part of the black-seeded sorts, in which they are
green.” Address: 1. Agrostologist; 2. Scientiﬁc Asst., ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
171. Carver, Geo. W. 1911. Re: Research on soja beans
at the Tuskegee Experiment Station. Letter to Booker T.
Washington, Feb. 18. 2 p. Typed, with signature. [1 ref]
• Summary: “I have your note concerning the turning of the
Experiment Station into soya beans and grass. While I think
it is an excellent thing to demonstrate in a large way upon
the Experiment Station the value of the soya bean and the
grasses you mention, one of the grasses you mention is a
favorite one for winter pasture... I think, however, that it is
a mistake to do away with the experimental work; that is, so
long as we have [an] experiment station, we ought to grow
such an important crop as cotton... and especially now in
the most critical time, since the boll weevil will reach us in
a very few years. In fact, we should stand at the forefront in
ﬁghting this pest.
“About ﬁve acres ought to be set aside for cotton, corn,
vegetables, and other experimental work, and put all the
other ﬁfteen in soya beans, to be followed by the grasses to
which you refer.”
Note: This is the earliest document seen (Aug. 1996)
that mentions the “boll weevil” in connection with soybeans.
This insect was largely responsible for the rapid growth of
soybeans and peanuts in the South, as a replacement for
cotton, after about 1915. The term “boll weevil” was ﬁrst
used in English in 1895.
Location: Library of Congress, Washington, DC.
Microﬁlm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 4 #1062. Address:
Director, Dep. of Research & Experiment Station, Tuskegee,
Alabama.
172. Figart, D. Milton. 1911. Notes from Malaysia. Daily
Consular and Trade Reports (U.S. Bureau of Manufactures,
Department of Commerce and Labor) 14(135):1114-16. June
10. See p. 1116.
• Summary: “The valuable soya bean: The soya bean has
lately come into some prominence by reason of its extensive
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uses in the manufacture of oil and soap, and also because it
forms return cargoes for tramp steamers bringing coal to the
East. Dr. Gilbert Brooke, port health ofﬁcer of Singapore,
describes some new uses for the article:
“’The object of this paper is to show that we have
at hand an article of diet which is cheap, which can be
grown over large areas of the globe, which is palatable,
which is not attacked by any known insect or fungus,
which forms valuable by-products, and–most important
of all–which contains, more nearly than any other known
animal or vegetable substance, all the essential and properly
proportionate constituents of a perfect diet.
“’Rice is a very badly balanced food, consisting mainly
of starch, having next to no nitrogen, and hardly any fat or
salts. In this rice stands, in the scale of food values, almost
at the bottom, whereas the soya bean stands at the top. But
it is remarkable that nature and experience seem to have
taught rice-eating races that one of the best accompaniments
to rice is some form of leguminous food, such, for instance,
as dhal, the small yellow pea so much used by natives of
India. Following out this analogy it would seem to be most
desirable to foster among Asiatic races that depend mainly
upon rice as a staple the simultaneous consumption of the
soya bean as supplying in abundance those essential food
elements that can not in the least be derived from rice.’
“Among the economic products derived from the soya
Dr. Brooke enumerates these:
“’(1) Bean curd. A most nutritious jelly can be made
from the soya bean. This has been known and widely used by
all classes in north China for the last 2,000 years.
“’(2) Bean milk. The beans are dried, very ﬁnely ground,
and made into an emulsion with water. This forms a valuable
milk, which resembles cow’s milk in that it coagulates when
heated and acidiﬁed. The possibility of this is due to the
fact that the proteid is composed of casein, as in the case of
animal milk.
“’(3) Bean cheese. A nutritious cheese [tofu] is
frequently made in Japan from bean milk.
“’(4) Bean ﬂour. The dried and pulverized bean is most
valuable as a soup basis. It is also useful for making biscuits
and infant foods. Soya biscuits, produced by a Scotch ﬁrm,
are supplied on several P. & O. mail boats.
“’(5) Bean oil. There is a very high percentage of fat
in the soya bean. This is of commercial value. It is edible,
and also forms an excellent basis for candle and soap
manufacture.
“’(6) Bean cake. The seed cake left after expression of
the oil from the soya bean forms one of the most valuable
and rich cattle foods known.
“’(7) Bean sauce. The soya bean ground up and steeped
in vinegar or brine forms a basis for Worcestershire and other
sauces.
“’(8) Bean coffee. A substitute for coffee may be made
from the soya bean, by dry toasting and grinding it, then

adding boiling cow’s milk or hot soya milk.
“’(9) The straw surpasses in nitrogenous value that of
wheat or even hay. It is quite possible that the leaves or root
may have medicinal properties, but this has not yet been
worked out.’”
Note: This is the earliest document seen (Oct. 2017)
that mentions the use of soy oil to make candles. However
no description or details are given as to how the candles are
actually made. Were they made from hydrogenated soybean
oil? Address: Vice Consul General, Singapore.
173. Newport, H.; Wood, C.E. 1911. Tropical industries: The
soy or soja bean. Queensland Agricultural Journal 27(1):2127. July. [6 ref]
• Summary: The “ﬁrst introduction [of the soybean] into
the Queensland tropics, if not into the State, was in 1900,
in November of which year a consignment was received
at the Kamerunga State Nursery, Cairns, from the head
ofﬁces of the Department of Agriculture in Brisbane. In
September, 1901, also, the records show some Soy bean
seed to have been included in a parcel of seed received from
the Biggenden State Farm, indicating that a supply had also
been sent to that Institution in 1900, and possibly, therefore,
to other State farms and agricultural institutions. At neither
place do the results of this seed seem to have elicited any
special report or attracted attention. For a season or two
subsequently seed was available here but seldom applied for,
and results did not warrant its advocation as a farm crop.”
Thereafter until 1911 many variety trials were conducted, but
with only modestly encouraging results in North Queensland.
One section summarizes the results of soybean
experiments in other countries, and another gives details
on soybean cultivation in Queensland in 1910 using seed
imported by the overseer, C.E. Wood and tested in May,
June and October 1910, and Jan. and Feb. 1911: Yellow
varieties from Manchuria, Shanghai, Japan, Tolga [in
Queensland, where it grew well], Sydney, and Brisbane; red
varieties from Shanghai and Manchuria, a black variety from
Shanghai, A photo shows “A row of soy beans in the nursery,
Kamerunga.”
Pages 25-27 give details on cultivation of soy beans
in Queensland: Climatic conditions, vitality of the seed,
germination, method of sowing, growth and size of plants,
ripening, returns, pests &c. [“the leaves were readily eaten
by grasshoppers, caterpillars, slugs, &c.” The leaves are also
ﬁnely perforated by an unknown insect], style of growth,
root system, nitrogenous nodules, other varieties, and ﬁnally
[conclusion]. “While the experiments at the Kamerunga State
Nursery have in some points differed from and in others
agreed with experiments in other places and countries, even
allowing for the season, as yet the Soy bean has not shown
itself capable of sustaining the valuable attributes ascribed
to it in comparison with other legumes under the climatic
and soil conditions obtaining in North Queensland. The
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experiments are, of course, being continued.”
Concerning germination: “The North Queensland
germinations averaged four days, seldom less and sometimes
up to nine or ten days. Soaking or similar treatment of the
seed expedited germination, but involved a greater risk
should hot dry weather immediately follow the sowing in the
ﬁeld. In sowing, well worked soil was shown to be essential.
Deep planting is detrimental, and occasionally prevented
germination. The best depth was found to be in 1 in. or less
in moist weather; in dry weather slightly deeper. The soil
must be prevented from caking once the plumule showed
above ground, otherwise the seedlings pinch off easily.”
Note: This is the earliest English-language document
seen (Aug. 2008) the uses the word “plumule” in connection
with the soy bean. Coined in 1727, “plumule” is a botanical
term referring to the part of a plant embryo that develops into
the shoot system, consisting of the epicotyl and ﬁrst leaves.
Source: Oxford English Dictionary. Address: 1. Manager;
2. Overseer. Both: The Kamerunga State Nursery, Cairns,
northern Queensland.
174. Morse, W.J. 1911. Re: Report on trip to Monetta, South
Carolina. Letter to Mr. R.A. Oakley, USDA, Washington,
DC, Aug. 15. 3 p. Handwritten, with signature on hotel
letterhead.
• Summary: “My dear Oakley: Spent Monday with Mr.
Jos. [Joseph] M. Johnson at Monetta [South Carolina]
and thought I would write you concerning the condition
of our experiments there. You will no doubt recall that
soybeans grown previously at Monetta were failures and an
examination of the plant roots gave no evidence of tubercles.
The plants last year reached a height of about 16 inches. In
sending seed of the best soy beans, that is those found most
resistant to wilt and root-knot [nematodes] last year, soil
was sent from the soybean plat at Arlington Farm [Virginia].
The soy beans this year at Monetta are excellent. The plants
of the two best varieties are three feet high. The plants are
vigorous, have an abundant growth and a very extensive root
system. The roots are covered with nodules of all sizes, some
as large as a small-sized marble. Not a variety is less than
two feet high. A very striking contrast to the previous year.
“The other crops are doing fairly well, except the adzuki
beans. The wilt has played havoc with the adzuki and mung
beans. As yet there has been very little wilt in the soys and
no evidence of root-knot.” “With best wishes,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: The Albion [hotel], S.J.
Newcombe managing director, Augusta, Georgia.

175. Deschamp, Victor. 1911. The soy bean. J. of
Agriculture, Victoria (Australia) 9(9):621-29. Sept. 11.
Reprinted in the Tropical Agriculturist (Ceylon) 37(5):41015. 15 Nov. 1911.
• Summary: This comprehensive review of world literature
on the Soy Bean discusses: Economic uses. Cultivation.
Harvesting seed. Experiments in Victoria. Probable causes of
failure: Bad germination, variety, alkalinity of the soil, depth
of sowing the seed, other causes of failure (rabbits, slugs, cut
worms).
“Despite the favourable reports published in numerous
scientiﬁc and trade publications throughout the world,
the cultivation of the Soy Bean has not yet been seriously
undertaken in Victoria.”
Harvesting seed: “As a general rule, the soy bean, when
wanted for seed, should be cut when the majority of the pods
are getting brown in color and about half of the leaves have
fallen. Some varieties shed their seed very easily when about
ripe, and it is advisable to cut and rake at a time of day when
the pods are slightly moist with dew. Rake immediately into
small stooks [British word for shocks].
“In America, portable frames are used and the cut
plants heaped in them, thus insuring a good circulation of
air to produce good curing. If the crop is cut and bound,
the sheaves are apt to become mouldy. When dry, the seed
can be readily separated by means of an ordinary threshing
machine.
“Soy beans for seed must be kept in thin layers in cool,
well ventilated bins. When buying seed, empty the bags as
soon as received, and keep the beans spread out in a cool dry
place. The best of seed, if kept in bags till sowing time, may
heat sufﬁciently to destroy its growing powers.”
In 1909 a quantity of seed was imported from America.
The variety was not known. Plants from this seed grew very
well in some districts. A consignment was received by the
Department of Agriculture from Shanghai in September
1910 through Mr. J.M. Sinclair, Commercial Agent for
Victoria in the East. Selected seeds were grown separately at
Cheltenham. They were sown on Oct. 10, and cut for green
fodder on Feb. 27. The yields obtained per acre were: Ito San
(yellow)–12 tons 8 cwts; Baird (brown)–13 tons 10 cwts. No
mention is made of seed yields. Note: 1 cwt = hundredweight
= 112 pounds.
“Experiments were also conducted at Ballarat, Bellarine,
Heidelberg, Lilydale and other centres throughout the state
[of Victoria]. Although a moderate amount of success was
achieved further experiment will be necessary. With that
object in view the Department of Agriculture has recently
imported a large quantity of seed for distribution.”
Photos show: (1) Osier bins at Dairen, Manchuria,
used for storing [soy] beans (p. 622). (2) Piles of beans
in sacks at Dairen wharves (p. 622). (3) Piles of beans in
sacks and round bean cake awaiting shipment (p. 622). (4)
Soy bean plant with roots (p. 626). (5) Field of soy beans at
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Cheltenham (p. 628). Address: Analyst, Agricultural Lab.,
Victoria, Australia.

Counseiller de 1ere classe au Ministère de l’Agriculture de la
Chine; 2. Ingénieur agricole (G.).

176. Reynolds, Mark H. 1911. Summer crops for grain and
silage, Western District. Agricultural Gazette of New South
Wales 22(9):762-69. Sept.
• Summary: The fodder crops tested were maize, sorghums,
cowpeas and soy beans. The section titled “Cowpeas and
soy beans” (p. 763) notes that soy beans were planted this
season. The variety planted was not suitable in any instance.
The seed germinated well; the ﬁrst month it exceeded the
cowpeas in growth. “During the second month the soy beans
were affected by bean-rust and devoured by leaf-rolling
insects. The grasshoppers also preferred them to the other
crops, and completed their destruction.” Address: Inspector
of Agriculture.

178. Hartwell, Burt L.; Pember, F.R. 1911. The gain in
nitrogen during a ﬁve-year pot experiment with different
legumes. Rhode Island Agricultural Experiment Station,
Bulletin No. 147. 14 p. Dec.
• Summary: “The ability of legumes to secure nitrogen
from the air is now so generally recognized that progressive
farmers avail themselves of every opportunity to grow such
crops whenever the accumulation or maintenance of nitrogen
is of importance.” Yet relatively few experiments have been
conducted “showing the actual amount of gain in nitrogen
which results when different legumes are grown in ordinary
soil” (p. 3).
“This bulletin contains the details of a ﬁve-year
experiment in pots 12 inches in diameter, to ascertain the
amount of nitrogen secured from the air, whether through
the inﬂuence of nodule bacteria or of other micro-organisms,
during the growth of legumes in a light gravelly soil, without
the addition of nitrogenous manure but with optimum
amounts of other manures” (p. 13).
The legumes used in the experiment were cowpea,
soy bean (Glycine hispida, Maxim), white-podded adzuki
bean (Phaseolus angularis, Willd.), and crimson clover.
Examination of the roots revealed the presence of nematodes,
which injured the clover and vetch, but not the soy bean
or cowpea plants. Detailed tables (p. 8 and 11) show the
changing amounts of nitrogen in the plants and soil, and the
gain in nitrogen for each pot during the 5 years.
“The large amount of nitrogen secured from the air
during this experiment, should still further impress the
farmer with the desirability of attempting to introduce into
his rotations such legumes as cowpea and soy bean” (p. 14).
Address: 1. Ph.D., Chemistry (in charge of experiments in
plant physiology); 2. M.Sc., Asst., Plant Physiology.

177. Li, Yu-ying; Grandvoinnet, L. 1911. Le soja [The
soybean]. Agriculture Pratique des Pays Chauds (Bulletin du
Jardin Colonial) 11(103):270-94. Oct. [43 ref. Fre]
• Summary: Contents (continued): The needs of the soybean
(continued): Fertilizer (inﬂuence of fertilizer, organic
fertilizer, minerals, nitrate of soda {nitrate de soude},
potassium chloride {chlorure de potassium}, phosphate
fertilizers), preparation of the soil, the place of the soybean
in rotations. 3. Sowing soybeans: Study of the seeds (weight
of seeds, germinative faculty, selection of seeds), time of
planting, spacing of the plants, depth of sowing, quantity of
seeds to use per hectare, method of sowing. 4. The soybean
during its vegetative stage: Germination, transplanting, types
of maintenance, irrigation, ﬂowering and fructiﬁcation,
enemies of the soybean (Ennemis du soja; insects [especially
the larva of the spring beetle, Agriotes segetis], the caterpillar
of la Vannessa Cardue (Belle dame), rabbits or hares, ﬁeld
mice and hamsters).
5. Soybean harvest: Time of harvest (for forage, for
seed), practical methods of harvest (for forage, for seed),
threshing (and storage of the seed), yields (of forage,
seed, reports from various countries and U.S. states,
harvesting losses, yield of nutritive elements). 6. Fixation of
atmospheric nitrogen by the soybean and improvement of
the soil. 7. The soybean in mixed cultures and intercropping:
With corn, cowpeas, rice, sorghum, sugar cane, or millet.
Contains various charts and tables from other sources.
Concerning germination: The emergence of soybeans is
retarded in soils that are hard, dry, or poorly cultivated. You
must then seek to have, in appropriate fashion, a sufﬁcient
loosening of the layer that covers the seeds.
Emerging from the soil generally takes place in a week
under ordinary circumstances. The plant develops slowly at
ﬁrst then grows quickly.
The growth of the soybean plant is rapid and allows two
harvests per year in some climates (such as North Carolina,
Tunisia, and certain provinces in China). Address: 1.

179. Lyon, H.L. 1911. Some local problems in green soiling
with additional notes on bean varieties. Hawaiian Planters’
Record 5:200-10. June/Dec. See p. 210.
• Summary: “In the Planters’ Record for July, 1910, notes
were given on the relative values of twenty-four varieties of
leguminous plants which had been grown at the Experiment
Station. In that article it was stated that eighty varieties
had been planted at the Pathology Plot on May 27. Among
these eighty varieties four of those previously planted were
included for the sake of comparison, so that in this second
planting there were only seventy-six new varieties. In later
plantings at the Experiment Station fourteen more varieties
were added to our list, so that during the year 1910 one
hundred and fourteen distinct varieties were actually grown
under observation.”
“The ﬁrst serious factor to show itself was in the form
of a root disease caused by a fungus, Fusarium. Among the
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ﬁrst twenty-four varieties planted this disease conﬁned itself
almost entirely to the lupines; but in the later tests it appeared
on many species belonging to several different genera, thus
making it evident that it would prove to be a general and
ever present pest. The Fusariums are soil fungi of worldwide distribution, and strains can be isolated from almost
any plant-sustaining soil. They seem to be able to maintain
themselves indeﬁnitely on decaying vegetable matter, but
when opportunities offer they may become parasitic on
living plants. They attack the roots and underground portion
of the stem, destroying these and thus cutting off the water
supply of the aerial members. The ﬁrst outward symptom of
disease to be noted is a drooping and wilting of the leaves
as the root system fails to furnish the required amount of
water. As the disease progresses the aerial members may
dry up completely, or if the atmosphere is sufﬁciently damp
the fungus may invade the epigeal stem and leaves causing
the decay of the entire plant. Many species and varieties of
cultivated plants are subject to a Fusarium-disease...”
A photo (Fig. 1) shows “The white lupine suffering from
a ‘wilt’ disease caused by a Fusarium.
Note: This is the earliest document seen (Feb. 2017) that
mentions Fusarium.
Page 202: “The second adverse factor demanding
attention is the common gall-producing nematode,
Heterodera radicicola. Many of the varieties tested seem to
furnish a very congenial habit for this troublesome eel-worm.
It ﬂourishes to such a remarkable extent in the roots of some
varieties that had the plants been allowed to remain long in
the soil the nematode population of the ground would have
been so ampliﬁed as to jeopardize the very existence of any
crop that might follow.
“As in the case of the Fusarium, the question may well
be raised: Where did these eel-worms come from, seeing
that the land had been devoted exclusively to sugar cane
for several years previous to the planting of the beans. As
the worms were certainly not introduced with the seed, they
must have been in the soil; and being in the soil, they must
have subsisted on the roots of the former crop which was
cane. We are unable to say at the present time just how much
damage to sugar cane this nematode is capable of causing,
but it cannot be considered as only slight.
“Typical nematode galls have been found repeatedly on
cane roots and recently Mr. Larsen found them to be very
abundant on the roots of Caledonia cane over a considerable
area on one plantation. He sent a large number of the
affected roots to the Experiment Station where they were
sectioned and examined microscopically. In addition to the
nematodes which were abundant in the galls, the mycelium
and chlamydospores of the Red Rot fungus (Colletotrichum
falcatum) were found in the tissue. These worms, therefore,
bring injury to the cane plants; not only directly by feeding
on and distorting the roots, but also by affording easy
entrance to the roots through their punctures and softening

tumors for parasitic fungi. It is therefore evident that before
accepting any leguminous plants for green soiling purposes
on our cane lands we should ﬁrst determine their degree of
resistance to the attacks of Heterodera, not only that we may
get good crops of legumes, but so that we shall not unduly
encourage the multiplication of the nematodes in the soil.
“A third objectionable factor appeared in the form of
aphids, or plant lice, which descended upon some of the
legumes and multiplied so rapidly as to completely cover
their foliage in a very few days. The lice were very selective
attacking certain varieties only and apparently avoiding the
others.”
Page 210: “Soy Beans. Glycine hispida. As yet we can
offer no conclusions in regard to the value of soy beans. The
seed thus far obtained has not germinated well. Four varieties
have been planted at different times and one, the Acme, gave
fairly good results. Our specimens were two to three feet
tall, but rather slender in habit. They were quite free from
wilt and root galls, and well supplied with perfect bacterial
nodules.
“Peanut. Arachis hypogea. The peanut has been highly
recommended as a green soiling crop because the plants
always contain a high per cent. of nitrogen. We tried four
of the best varieties, and although they grew well, they
gave only a small amount of vegetable matter. As bulk in
organic matter is of more importance to us than a high per
cent. nitrogen content, we can better employ varieties which
naturally produce a heavier foliage than that of the peanut.
“San Hemp, Crotolaria juncea. In November two
varieties of San hemp were received from correspondents in
India. These have been grown to maturity once...” Address:
Hawaii.
180. Boname, P. 1911. Soja [Soybeans]. Ile Maurice
(Mauritius), Station Agronomique, Rapport Annuel For the
year 1910. p. 67-71. Also titled Bulletin No. 25. [1 ref. Fre]
• Summary: Summarizes the world soybean situation and
soybean uses, then states: “We believe that this crop culture
has been tried this year in various small plots on Maurice.
We have distributed seed from various sources but we do not
have precise information on the results obtained.” The need
for nitrogen ﬁxing bacteria is discussed.
Note: Moutia (1975, p. 218) states that in this report
“Boname called soybean a fashionable plant, referring to
the huge quantities being imported into Europe and to the
yields of 4 to 10 hectoliters of seed per acre being obtained
in the United States. ‘It is really a crop to try,’ he wrote,
‘being better than cowpeas in that ﬂowering is uniform and
pods come to maturity all at the same time.’ The 1910 trials
at Reduit had given better results than those obtained in the
past. When sown between December and March, soybean
matured in 2½ to 3 months, yielding 7 to 8 hectoliters of
well-formed seed per arpent of full stand, or 6,000 to 7,000
kg of green fodder. In addition to hares, the other pests were
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birds, snails, and the bean ﬂy Agromyza.
“Soybean was planted on a small scale in Mauritius in
1910 and the not very encouraging results were thought to
be perhaps due to the absence of the special bacteria–the
particular Rhizobium strain–which the newly introduced
legume required.” Address: Directeur, Station Agronomique,
Mauritius.
181. Hickory Seed Company. 1911. Cow peas, soy beans,
legumes. Hickory, North Carolina: Hickory Seed Co. 20 p.
Illust. 23 cm.
• Summary: Contents: Announcement (“As usual, this
season we are making a specialty of leguminous seed. The
interest in all legumes still commands the attention of the
progressive farmer. We have harvested a good crop of both
Cow Peas and Soy Beans this season and our prices are
reasonable”). Terms. Special notice.
“What is the best way to sow cow peas or soy beans, and
when?
“If we brieﬂy consider the type and nature of these
plants we can perhaps arrive at a better understanding of
their requirements, and therefore answer the question more
satisfactorily.
“First, let us understand that the cow pea is essentially
a bean, and the soy bean is a pea, therefore, as the seeding
plants differ it will explain some of the differences found
when both are given the same conditions of planting. Both
plants are natives of southeastern Asia and therefore are
naturally suited to warm latitudes. Both are leguminous
and, like all their kind, bear tubercles on their roots which
gather nitrogen from the air. Both are valuable therefore in
restoring fertility. The bacteria forming the tubercles on the
roots of the cow pea seems to be common in almost all soils,
but the bacteria which use the soy bean as a host plant are
not commonly found in our ﬁelds. The cow pea therefore
will usually thrive better during the ﬁrst few years of its
introduction into a locality than will the soy bean, although
by inoculation, which is easily accomplished, the soy bean
will thrive equally well.
“Cow peas and soy beans require a warm seed-bed for
perfect germination, since the seed of both plants are liable to
rot if planted in cold soil. The time of planting them should
be delayed until the ground has thoroughly warmed. Neither
of these plants will stand as much cold, unfavorable weather
as corn; therefore if the corn is planted ﬁrst and the peas and
beans immediately after the soil will usually be sufﬁciently
warm, and in a normal season there will even then be an
abundance of time for full development of the plants before
frost comes. For latitudes similar to central Illinois May 18th
is early enough to plant either of these crops: The earliermaturing varieties of both can be planted as late as July 10th,
and frequently mature seed.
“The preparation of the seed-bed for either cow peas or
soy beans is the same as for corn, and like corn, they both

respond readily to any extra preparation of the seed-bed.
Since the seed of each is comparatively small it is advisable
to place considerable stress on careful and complete
preparation of the seed-bed.
“Two general methods of planting are practical–drilling
and broadcasting. In all respects the ﬁrst is preferable,
since it uses less seed to plant a given area, which is no
unimportant item, and besides it allows cultivation, thus
keeping down weeds and increasing the yield of seed or hay.
Where sown broadcast a seeding of at least 1½ bushels per
acre is required, while drilling requires from ½ to 1 bushel
instead.
“In drilling, the ordinary wheat drill with every third or
fourth spout sowing, depending chieﬂy on the use to which
the grower wishes to put his crop, may be used to excellent
advantage. If sown for seed or for hogging off, a distance
of from 16 in. to 32 in. between the plants in the rows and
at least 4 in. between the plants in the row has given best
results. If grown for hay a thicker planting is advisable, since
the stems will then be less large and woody. Both of these
plants are great lovers of sunlight, and if crowded so that the
plants shade one another a reduction in the development of
plant and in the yield of seed is the result.
“So far as the writer is able to learn the most successful
and largest growers of cow peas or soy beans sow them
with some make of drill placing the rows from 16 in. to
32 in. apart, the most common width being 24 in. Some
growers use a corn planter with a drill attachment, straddling
the rows, making them in this way 21 in. apart, but the
same growers consider this width too close. The Illinois
Experiment Station in its trials covering more than ﬁve years
has found the ordinary disk drill, with every third spout
sowing, to be the best and most rapid way of seeding these
crops. This width, 24 in., has also given us our best yields of
both grain and hay. This width too admits of cultivation with
the ordinary corn cultivator and yet it is so close together that
the plants soon shade the ground and effectually prevent the
growth of weeds. This width between the rows allows the
seeding of four rows at each through since the ﬁrst, fourth,
seventh and ninth disks are sowing. To place the beans or
peas thickly enough in the row will require a good half
bushel of seed per acre.
“The culture of these crops differs in no particular
from that of corn, except that it is best not to cultivate when
the leaves of the plant are wet with dew or rain, since the
soil then adheres to the leaves and thus seems to favor the
development of rust and disease. The soy bean ought to be
grown in every state where corn is grown. Since it is an
upright growing plant, not a vining plant like the cow pea,
it can be harvested and bound in bundles with the ordinary
grain binder, similar to oats and wheat. If grown for hay
it furnishes a feed analyzing higher in feeding value than
clover. If grown for grain we have a concentrate of greater
value than wheat-bran and equal to linseed-meal The protein,
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carbohydrates and fat are the three constituents of feeds.
The protein is the valuable and expensive constituent. The
relative value of the soy bean is shown therefore by the
following ﬁgures which give the percentage composition of
the four crops shown:”
A table shows the protein, carbohydrate, and fat content
of bran, linseed, soy beans and cow peas.
Note: This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog Address: Hickory, North Carolina.
182. Hooper, David. 1911. Soy bean in India: Glycine
hispida. Agricultural Ledger (Calcutta) No. 3. p. 17-33.
(Vegetable Product Series No. 114). Also reprinted in
Tropical Agriculturalist, 1912. 38:11-15, 99-103.
• Summary: Contents: Introduction. Experimental cultivation
in India. Vernacular names of the soybean. Method of
cultivation: Green manure, harvesting. Races and varieties.
Races in India: Yellow [grown in Poona Experimental
Farm, Burma, Darjeeling, Dehra Dun, Simla, Punjab], green
[Poona], black [Poona, Kashmir to Darjeeling, Simla], brown
[Kashmir, Kalimpong to Darjeeling], mottled [Shillong,
Assam]. Composition of the seed: From Church, from König,
from Dr. J.W. Leather (1903), tables showing analyses made
in India of Indian-grown Soy beans from various provinces
(Burma, Hill Tracts, United Provinces [black seeds], and
Poona). Soy bean oil. Soy bean oil-cake. Composition of hay.
Use as food: Soy-bean milk, bean cheese (topo, sic tofu, or
“Soy-bean cheese”), shoyu (“Under the name of ‘Soy sauce’
and other fanciful names it has formed the basis of most of
the important sauces of Europe for many years.”), roasted
soy beans as a coffee substitute, soy beans in diabetic diets.
Trade (exports of Soy bean from Manchuria to England).
Price.
“The plant was introduced into the United States of
America in 1854 and was grown to a small extent in the
Southern States, but from the year 1885 its cultivation as a
forage crop has gained in importance in all the agricultural
centres. Within the last two or three years a great deal
of interest has been taken in the cultivation of Soy, and
experiments are in progress in Government Farms in Cape
Colony, Natal [South Africa], East Africa, Gambia, Mauritius
and Australia.
Contains a good early history of the soybean in India:
“It is difﬁcult to ascertain the date of the introduction of Soy
beans into India. There is no doubt that certain hill tribes,
mostly of Mongolian origin, have cultivated the bean for
a long time. At the Punjab Exhibition held at Lahore [later
divided between India and Pakistan] in 1864 Soy beans
identiﬁed by Dr. Cleghorn, were sent from the Hill States.
This is the ﬁrst record of the beans being exhibited in this
country, and shows that the cultivation was on a insigniﬁcant

scale.
“Experiments in India. In 1882 Messrs. Jardine,
Matheson & Co. of Hong-Kong sent a sample of Soy beans
for experimental cultivation in the Saidapet Experimental
Farm, Madras. The plants raised from these seeds were
healthy but the yield of the crop was small.
“In 1897 Surgeon-Colonel W.G. King, Sanitary
Commissioner, Madras, strongly advocated the cultivation
of Soy bean as a valuable food worthy of the attention of
the people. In two experiments carried on at Saidapet during
1897-98, the yield of seed per acre was 468 to 495 lbs.,
respectively. Recent enquiries in Madras resulted in the
opinion that the cultivation in the Presidency is still in an
experimental stage.
“In 1882 some Japanese Soy beans were sent by the
Government of India for trial to Saharanpur. In 1885 very
good results were obtained, the black seeded variety giving
a yield of 1,124 lbs. per acre, and the white seeded variety
giving a yield of 561 lbs. per acre. In 1886 the acclimatised
seed was widely distributed; in some cases the crop failed
and in others it was fairly successful, but as a rule where
seed was harvested it was said that the pulse was not popular
in any form. The Botanical Gardens grew the crop for a few
years longer but as there was no demand for the seeds the
cultivation was abandoned. An interest in Soy bean, however,
seems to have revived for the Agricultural Department has
this year sent to the Reporter on Economic Products samples
of the black variety of Soy beans from forty villages of the
United Provinces.
“At the Experimental Farm at Nagpur, Central
Provinces, the bean was grown experimentally from
Japanese seed ﬁrst planted in 1885. The yield at the end of
the ﬁrst year was at the rate of 180 lbs. per acre, but taking
the average of ﬁve years the result was 88 lbs. per acre. In
the Report for 1908-09 it is stated that Soy beans were grown
on a small area under ﬁeld conditions and the yield was
fair, but there was little local demand for the seed. It was,
however, ground and formed an excellent addition to the diet
of the farm cattle. Last year only 43 lbs. were obtained on
light soil on the Nagpur Farm, the crop being practically a
complete failure; on heavier soil 380 lbs. of seed were raised.
“Soy beans have been grown at Poona for nine or ten
years with varying results, and they have also been tried at
Nadiad in Gujrat [Gujarat] and elsewhere in the Bombay
Presidency. In the Experimental Farm Report for 1901 a
large yield was chronicled, but next year the crops at Poona
and Surat failed. In 1904 a yield of 300 lbs. per acre was
obtained in light land. One year later nineteen plots were
under trial but with unpromising results, for only ﬁve yielded
seed enough to repay the cost of cultivation. The yield varied
from 50 to 293 lbs. per acre, and it was found that only
when the yield exceeded 200 lbs. was the crop proﬁtable. In
1905-06 the Manjri Farm, Poona, grew nineteen plots with
better results, probably due to better soil. The yield of some
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of the plots was on an average of 680 lbs. per acre–a highly
remunerative return. A year later it was reported by Mr.
Fletcher, Deputy Director of Agriculture, that an experiment
made on the edge of black cotton soil gave a yield of 1,166
lbs. per acre, while adjacent plots gave from 395 to 650 lbs.
per acre.
“In the Agri.-Horticultural Gardens at Lahore Soy bean
planted on a small area in 1894 yielded an estimated crop of
349 lbs. of seed per acre and 349 lbs. of fodder. Evidently it
varies greatly in suitability to different soils and climates and
does not seem to be adapted to the sea level plains of India.
“Gollan observed that the Japanese plant is erect,
attaining a height of 12 to 15 inches, while the Himalayan
form is a trailing plant. So far this vigorous growing plant
does not appear in India to have been attacked by any insect
or parasitic fungus.
“With regard to Burma, Mr. Burkill remarks: ‘The
Burmese grow it under the names of Pe-nga-pi and Pekyat-pyin, sowing it never in great quantities along with
other beans on the mud banks as the falling rivers leave
them bare in October, or more sparingly still away from the
rivers. The Kachins and other hill tribes grow a little of it on
their hill clearings, the Kachins call it Lasi. The Khasis, the
Nagas and other tribes between the Brahmaputra and Upper
Assam cultivate it similarly... In the Brahmaputra Valley it is
grown as far as known only towards Barpeta in the Kamrup
District.’
“Soy beans are called ‘Bhut’ in the Punjab, ‘Bhat’,
‘Bhatwas’ or ‘Bhatmas’ in the United Provinces and in the
hills as far as Darjeeling, and ‘Rymbai ktung’ in Shillong
and the Khasi Hills. Mr. B.C. Basu gives the Assamese name
for Glycine as ‘Patani jokra’ and the corresponding Bengali
name as ‘Chhai.’ In the Naga Hills it is called ‘Tsudza’ or
‘Sudza.’ It is grown by the Lepchas in Sikkim and is called
by them ‘Salyang’ or ‘Silliangdun.’ ‘Pe-nga-pi’ is the usual
name for Soy bean in Burma, but it has been received under
the name of ‘Lasi shapre tum’ from Bhamo, and as ‘Lasi
N’Loi’ and ‘Lasi N’Hti’ from Myitkyina. The Santali name
appears to be ‘Disom Horee.’”
“Dr. J.W. Leather in 1903 analysed the seeds of seven
samples of Soy bean from Japanese seeds cultivated at
Manjri, near Poona. The amount of oil in them varied from
14.92 to 23.05 per cent. being on the dry weight 15.97 to
24.41 per cent. with an average of 19.99. In 1902 Dr. Leather
examined ﬁve samples grown on the Dumraon Farm. They
yielded from 14.27 to 19.72 per cent of oil on the air-dried
seeds.
“Fourteen samples of the seeds grown from Japanese
seeds at the Manjri Experimental Farm were again analysed
last year by a leading European ﬁrm. The percentage of
moisture varied from 9.90 to 12.06, and the percentage of oil
from 16.80 to 22.48...
“The following analyses of Indian-grown Soy beans
were made in the laboratory of the Indian Museum in 1909

and 1910.” Gives names and composition (oil [as is and on
a dry basis], water, and ash) for 17 varieties from Burma, 21
from the Hill Tracts, 11 from the United Provinces [black
seeds], and 15 varieties from Poona. “An attempt in 1903
to extract oil from these beans with the country ghani or
indigenous oil-mill was a failure in Bombay.”
Note: This is the earliest English-language document
seen (April 2013) that uses the term “soy-bean cheese” to
refer to tofu.
183. Smith, Erwin Frink. 1911. Bacteria in relation to
plant diseases. Vol. 2. History, general considerations,
vascular diseases. Washington, DC: Carnegie Institution of
Washington. 368 p. See p. 69. Publication 27. A 3-volume
work published from 1905-1914. [200+* ref]
• Summary: Some bacteria attack the parenchyma of stems,
roots, bark, green leaves, etc., but they can do so only
when the tissues are in a rapidly growing, actively dividing
condition. “All of the leaf-spots are primarily diseases of the
parenchyma, and some of them are limited to quite restricted
areas of the parenchyma, e.g., leaf-spot of the carnation,
larkspur, soybean.” Smith lived 1854-1927. Each volume
contains a bibliography. Address: In charge of Lab. of Plant
Pathology, Bureau of Plant Industry, USDA.
184. Wing, Joseph E. 1911. Meadows and pastures. Chicago,
Illinois: The Breeder’s Gazette. 418 p. See p. 140-41, 200,
202, 204-12, 355.
• Summary: This book includes a section on farm uses of
soybeans and quotes from Farmers’ Bulletin No. 372 (p.
210-12) on soybeans. Soybeans need inoculation almost
anywhere they are planted. They give better results than
cowpeas in silage. “Comparing cowpeas with soybeans–I
have tested these plants side by side in Louisiana, and
concluded that in nearly all ways soybeans were superior.
The soys made more forage and more seed and were more
easily harvested. Cowpeas, however, are better adapted to
rude methods of cultivation, and may do more to smother
out weeds.” Note: This is the second earliest document seen
(May 1996) that uses the word “soys.” It is the earliest book
seen that contains the word “soys.”
“Soybean (Glycine hispida)–This plant gives promise
of becoming a great factor in American farming, especially
in regions parallel in location to Kentucky and Tennessee...
It is a comparatively recent comer to America, but already
promises to displace the cowpea in many situations and to
supplement corn in rations for farm animals in such states
as Tennessee, Oklahoma and Kansas. At present, its most
enthusiastic advocates are properly to be found in Tennessee,
where soil and climate and habits of men seem congenial to
it.” Illustrations (all non-original) show: A soy bean plant,
with pods (p. 205). A typical soy bean plant with pods, and
roots with nodules (p. 207). Photos show: (1) The house in
which the author lived while writing this book (frontispiece,
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facing the title page). (2) A man standing in a ﬁeld of soy
beans in Tennessee (p. 209).
Note: This is the earliest document seen (Nov. 1998)
by any member of the Wing family (Joseph, Charles, or
David) related to soybeans. Joseph E. Wing lived 1861-1915.
Address: Staff Correspondent of The Breeder’s Gazette.
185. Hooper, David. 1912. Soy bean in India: Glycine
hispida. Tropical Agriculturist (The) (Peradeniya, Ceylon)
38(1):11-15. Jan. 15; 38(2):99-103. Feb. 15. [1 ref]
• Summary: This is a reprint of an article by the same author
with the same title published in 1911 in Agricultural Ledger
(Calcutta) No. 3. p. 17-33. Address: Australia.
186. Scoﬁeld, C.S. 1912. The nematode gallworm on
potatoes and other crop plants in Nevada. USDA Bureau of
Plant Industry, Circular No. 91. 15 p. Feb. 20. See p. 9.
• Summary: The soy bean is one of 21 plants that are readily
and seriously attacked by the gallworm or parasitic nematode
[Heterodera radicicola].
Note: This document does not state that soybeans
are grown in Nevada. Address: Agriculturist, Western
Agricultural Extension.
187. Williams, C.G.; Welton, F.A. 1912. The soybean and
cowpea. Ohio Agricultural Experiment Station, Bulletin No.
237. p. 239-61. Feb.
• Summary: Contents: Uses: As grain, hay, silage, a soiling
crop, pasture, and for soil renovation. Culture: Soils,
fertilizers and inoculation, seedbed, cultivation, time of
seeding, rate of seeding, manner of seeding. Harvesting:
Hay, silage, seed, threshing. Varieties: Table III (p. 252)
describes 32 varieties of soybeans including their weight,
color, manner of growth, date of bloom, color of bloom, and
average height of plants. Table IV (p. 253) gives the yield of
grain and straw for 32 varieties and includes the average date
of maturity, average number of days to maturity (112-135),
average yield per acre of beans (1908-11, plus 2 year and 4
year averages; highest 2 year average was 25.5 bu/acre) and
of straw (highest 2 year average was 2,275 lb/acre), pounds
of straw per bushel of grain (63-116), and retention of beans
(Good, fair, or excellent), and enemies of soybeans (“So far
as this Station is aware, there are no enemies of economic
importance to the soybean in the state.”). Table V (p. 255)
shows many varieties of soybeans grouped into early (116
days or less), medium (117-126 days), and late (127-132
days). For each variety is given: Average date of maturity in
Ohio, average number of days to maturity, two-year average
yield per acre of beans and straw, and weight per bushel of
seed.
“Within the last twenty or twenty-ﬁve years it [the
soybean] has gained considerable prominence in the
agriculture of several states, notably Massachusetts and
Kansas, into both of which states the seed was imported

direct from Japan. The wide variations in different varieties
as regards time of maturity, permit it to be grown pretty
generally throughout the United States. Roughly speaking,
the earliest varieties can be grown successfully as far north
as corn. In Ohio the acreage at present is not large, but is
rapidly increasing. The Ohio Experiment Station has been
growing soybeans continuously in a small way since 1894.
From year to year the acreage has been gradually increased,
until now about ﬁfteen acres are grown annually.”
Harvesting: The harvesting of soybeans for hay is
“the most difﬁcult work connected with the growing of
the crop. No satisfactory machinery especially adapted to
handling them has as yet been placed on the market... For the
harvesting of soybeans for seed, probably the best machinery
available is either the ordinary mower with side delivery
attachment, or the old-time self-raking reaper.
“Threshing: While it is essential to have soybeans well
cured before threshing, yet at the time of threshing it is
desirable that they be damp or ‘tough.’ In this condition they
can be threshed in an ordinary threshing machine with very
little cracking of beans, providing the machine be run slowly
and with blank concaves.”
Photos show: A ﬁeld of soybeans, July 27, 47 days after
planting (oval photo on cover). A soybean plant with leaves
removed and many pods visible (p. 242). Soybean roots with
and without nodules (p. 246, from First Principles of Soil
Fertility, by Vivian).
Note 1. This is the 2nd earliest English-language
document seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title.
Note 2. This is the 2nd earliest experiment station
publication seen (Oct. 2016) with the word “soybean” or
“soybeans” in the title. The last such publication was also
from Ohio.
Note 3. This is the earliest English-language document
seen (April 2019) that uses the term “enemies” (or “enemy”)
in connection with soybean pests.
Note 4. This is the earliest document seen (Jan. 1998)
that mentions the use of a reaper (self-raking reaper) for
soybean production. Address: 1. Chief, Agronomy; 2. B.S.,
Asst., Agronomy. Both: Wooster, Ohio.
188. Sydow, Hans; Sydow, Paul; Butler, E.J. 1912. Fungi
Indiae Orientalis. IV. [Fungi of the East Indies. IV.]. Annales
Mycologici 10(3):243-80. June. See p. 245. [3 ref. Lat; Ger]
• Summary: The disease Peronospora trifolorium (De Bary)
was seen on the foliage of soybeans at Larkipur, Kashmir
(India) on 11 September 1908 by Butler.
189. Agricultural Gazette of New South Wales. 1912. Trials
of soy beans. 23(7):592-94. July 2. Summarized by the
Bulletin of the Imperial Institute. 1912. p. 668.
• Summary: “In Oct. 1911, seeds of Soy Beans received
from Victoria were distributed by the Department of
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Agriculture to various centres in New South Wales for trial.
These seeds were supplied as being of a specially suitable
variety for our conditions.
“In November, small packets of soil received from
China were sent to Cowra and Wagga Experiment Farms,
with instructions that the soil in which the soy beans were to
be grown should be inoculated with the China soil, and the
results carefully noted.
A summary is given of reports received from the
“Coastal Districts” (soybeans were planted at Bonville,
Wollongbar Experiment Farm, Hawkesbury Agricultural
College, Unanderra), “Tableland Districts” (planted at
Bathurst Experiment Farm), “Western Slopes” (planted at
Cowra Experiment Farm), “Riverina” (planted at Wagga
Experiment Farm, Elm Park/Jindera, Harden, and Yanco
Experiment Farm), and the “Western Plains” (at Nyngan
Demonstration Farm).
In New South Wales soybeans either failed to germinate,
or the young plants were killed by unfavorable weather or
destroyed by rabbits. In spite of the fact that the experiments
were made on a small scale and that insufﬁcient care seems
to have been taken, it is concluded that black cowpeas give a
larger crop for fodder and thrive better.
This is the earliest document seen (Aug. 2018) that
describes inoculation trials with soybeans in Australia or
Oceania. Address: Australia.
190. Osborn, Herbert. 1912. Leafhoppers affecting cereals,
grasses, and forage crops. USDA Bureau of Entomology,
Bulletin No. 108. 123 p. Sept. 12. See p. 16, 44, 100-01. [5
ref]
• Summary: Crops affected by leafhoppers include soy
beans. In Lafayette, Indiana, “in a ﬁeld of soy beans a few
specimens of Empoasca mali were found, several larvae and
a few adults showing conclusively that the life history of
this species was passed on this crop... At Clemson College,
South Carolina, July 15, 1908, Mr. G.G. Ainslie reported
that at the experiment station he found a lot of soy beans
affected by a green leafhopper. He says: ‘They were present
in great numbers in all stages, and many of the leaves
were corrugated and curled by them. The lower leaves are
yellowish. When the beans are disturbed, the hoppers ﬂy out
in clouds.’”
Note: This is the earliest document seen (Oct. 2016)
by or about USDA’s Bureau of Entomology and soybeans.
Address: Prof. of Zoology and Entomology, Ohio State Univ.
191. Li, Yu-ying; Grandvoinnet, L. 1912. Le soja: Sa
culture. Ses usages alimentaires, thérapeutiques, agricoles et
industriels [The soybean: Its culture. Its food, therapeutic,
agricultural, and industrial uses]. Paris: Augustin Challamel
(Rue Jacob 17). 150 p. Illust. Index. 25 cm. Translated into
French and expanded from the Chinese edition, published
by la Societé Biologique d’Extréme-Orient (1910). [151 ref.

Fre]
• Summary: One of the earliest, most important, inﬂuential,
creative, interesting, and carefully researched books ever
written about soybeans and soyfoods. Its bibliography on
soy is larger than any published prior to that time. It was ﬁrst
published as a series of eight articles in Agriculture Pratique
des Pays Chauds (Bulletin du Jardin Colonial) from
September 1911 to April 1912. Before being published as a
book, it was revised slightly by adding a table of contents at
the back, dividing the material into 5 parts with 19 chapters,
and adding several photos (p. 16-17), a world map showing
the distribution of soybean cultivation (p. 21), and an
interesting 2-page table (p. 66-67).
Contents: The soybean: Origin and history. Part I:
Soybean culture. 1. Species and varieties of soybeans:
Botanical characteristics, species, varieties (Chinese,
Japanese, Indian, Indochinese, Hawaiian, USA, European).
2. Needs of the soybean: Climatic, geographical area of
the soybean by region worldwide, agrological/soil needs,
fertilizers, soil preparation, the place of the soybean in crop
rotations. 3. Soybean seeds: Study of seeds (by weight,
by germination rate, selection of seeds), time of planting,
plant spacing, depth of seeding, rate of seeding per hectare,
method of seeding (broadcasting, in rows, in mounds).
4. The soybean during its vegetative stage: Germination,
transplanting, types of care (e.g., second dressings),
irrigation, ﬂowering and fruiting, enemies of the soybean
(e.g., insects). 5. Harvest of soybeans: Time for harvest
(forage or grain), methods of harvesting (forage or grain;
mechanical mower), threshing (use of machine), yields of
soybeans (forage and grain in various countries, ratio of
seeds harvested to straw is about 1 to 2, yield of nutrients).
6. Fixation of atmospheric nitrogen by soybeans, and
improvement of the soil. 7. The soybean in mixed cultures
and alternate rows: With corn, cowpeas, rice, sweet sorghum,
or millet.
Part II: Chemical composition of the soybean. 1.
Composition of the plant: Minerals in the leaves and
total plant. 2. Study of the seed: Composition, chemical
composition, microscopic comparisons, table of analyses by
28 previous researchers, albumins, sugars, starch, dextrin or
dextrine, diastase, lipids, ash/minerals.
Part III: The soybean as human food and animal feed.
1. The soybean as feed for animals: Green forage and hay.
2. The soybean in human feeding: From the viewpoints of
physiology, economy, and gastronomy. The role of soya in
special diets: Vegetarianism, remineralization, diabetic, and
lactose intolerant.
Part IV: Food products based on soya. 1. Soymilk and
its derivatives: Soymilk (Methods of manufacture, Chinese
and modern at l’Usine de la Caséo-Sojaïne, nature and
properties [physical and chemical] and composition of the
milk, action of ferments and diastases (enzymes) on the
milk, uses of the milk, the residue from the soy dairy [okara],
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condensed soymilk, powdered soymilk, fermented soymilk
(keﬁr, yogurt, etc.)), tofu (called Caséo-Sojaïne, or fromage
de soya; methods of production, coagulants, yield of tofu,
storing tofu, composition and comparison with various
meats, digestibility, culinary preparations made from tofu
(smoked tofu, tofu pâté, tofu sausages)), Soy casein (food
and industrial uses). 2. Soy ﬂour and its derivatives: Soy
ﬂour, soy bread, wholemeal bread, other products based
on soy ﬂour (as biscuits and cakes for diabetic diets). 3.
Soy oil and its by-products: Soy oil, physical and chemical
properties, usage, residue of the oil mill: the cake, price,
uses. 4. Use of the soybean as a legume: Whole soybeans
(composition and digestibility), soy sprouts (germes de soja),
green vegetable soybeans (le soja frais). 5. Fermented soy
condiments: Solid condiments from Japan: Tokyo natto (Le
Tokio-Natto) and Ping-Ming natto or tao-tche (Le Ping-mingNatto; fermented black soybeans with salt, ginger, orange
rind, etc. A similar product is made in China and called taotche). Paste condiments: Miso (four types and composition),
tao-tjung (Chinese miso). Sauces: Shoyu (its production,
varieties, properties, composition), chiang-yu (tsiang-yeou),
ketjap [kechap, from Java], tuong (from Annam, with rice or
corn), tao-yu (widely used in China and Japan, described by
Prinsen Geerligs). 6. Confectionery products: Comparison
with chestnuts, roasted soy ﬂour to replace chocolate. 7. Soy
coffee (with analysis by Kornauth). 8. Special fermented
products: Kiu-tsee (a special commercial ferment from
Canton described by Thiersant), fermented soymilks.
Part V: Industrial uses of soybeans. Oil based: soap,
wax candles (bougie), and paint oils. Protein based: sojalithe
or soy stone which corresponds to lactite, insulators for
electrical apparatus, glue, etc. Conclusion. Addendum
(Complément) to Part III, Chapter 1: Soybean straw and
stems. Composition of various seeds, including soybeans.
Soy ﬂour. The cakes from oil mills. Soymilk and the cake
from soy dairies (tourteau de laiterie, okara).
A very interesting table (p. 66-67, which does not appear
in the original 8 articles) shows earlier nutritional analyses
of the composition of soybeans by Steuf (from Hungary,
Mongolia and China), Schroeder, Caplan, Pellet (from China,
Hungary, Etampes), Muntz, Nikitin (black soybeans from
Russia, 2 samples), Lipski [Lipskii] (yellow, from Russia),
Giljaranski (yellow from Russia, China and Japan; black
from China and Japan; green), König (Hispida platycarpa
black, Tumida yellow, brown and black), Prinsen (white from
Java and China), Goessmann, Kellner, USDA, Chemiker
Zeitung (white from Java and China, 29 Jan. 1896), Scuff
(misomame; miso soybeans), Zulkovski (yellow from China,
reddish brown from Mongolia), Institut Agr. de Vienne
(Austria; yellow from Vienna, reddish brown from Tirol),
Ecole Imp. et Roy d’Ag. Hong (yellow from Mongolia and
China, reddish brown from China), Chez M. Olivier Lecq
(from Moravia), Lechartier (Etampes and black), Joulie
(yellow), Stingl and Morawski, Bloch (yellow, green, and

black), Balland, Cavendish Evelyn Liardet (yellow, brown,
green, black, and white), Jardin Colonial (Laos, Tonkin,
China), Aufray (Tonkin, Yun-nan), Homes Laboratory (black
from China, or white). Photos and illustrations are the same
as those referenced in individual sections of the book, except
for the following: A ﬁeld of soybeans (p. 16). A soybean
plant growing in Europe (p. 17). Color illustrations appear
facing pages 12, 22, and 64. Address: Li is from Societe
Biologique d’Extreme-Orient (Chine). Grandvoinnet is from
Ingenieur Agricole (G.).
192. Tracy, S.M. 1912. Forage crops for the cotton region.
Farmers’ Bulletin (USDA) No. 509. 47 p. Oct. 11. See p. 29,
43-44.
• Summary: Forage crops include grasses, legumes, and
miscellaneous (such as chufas), hay crops, pastures, silage
crops, and soiling crops. In the section on “Legumes” (p.
21-33) are subsections on alfalfa, melilotus, red clover,
alsike clover, crimson clover, bur clover, lespedeza or Japan
clover, cowpeas, soy beans, velvet beans, vetches, Florida
beggarweed, and peanuts (p. 33). In the subsection on “Soy
Beans” we read (p. 29): “Although the soy bean has been
grown in this country occasionally for a long time it is only
within the last 10 years that it has attracted general attention
as a forage crop. It has been found to grow well in all the
cotton region, as well as farther north. It is strongly drought
resistant and makes a hay similar in quality to that from
cowpeas, though usually with a larger proportion of seeds
and somewhat more woody stems. There are many varieties
which differ greatly in time of growth, some ripening
within 90 days from sowing the seeds, while others require
the whole season. The Mammoth, a late variety, is now
commonly grown in the South. The Ito San is a good early
variety and quite commonly grown. A number of recently
introduced varieties are becoming popular, among them the
Haberlandt, Acme and Tokyo. For the region near the Gulf
coast the Riceland and Barchet varieties have given the best
results.”
“Inoculation with soil from an old soy-bean ﬁeld is
desirable but not usually necessary in the South. Rabbits are
exceedingly fond of the young plants and sometimes cause
serious injury to the crop when the ﬁeld is near woods.”
“The yield of seed varies from 10 to 30 bushels per acre.
It is not a desirable crop to plant with corn, as it matures
too late. As the seeds of many varieties shatter badly, the
gathering for seed should not be delayed longer than is
necessary for their ripening, and many more seeds will be
saved if the cutting is done early in the morning while the
pods are still damp with dew.”
The section on “Temporary pastures” (p. 42-43)
recommends planting soy beans in June and July, August,
September and October (along with cowpeas, chufas, corn,
and peanuts), and November.
The section titled “Silage crops” notes: “While the
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silo is of less importance in the cotton region than in the
regions of shorter grazing seasons [further north], it is
usually a proﬁtable investment for the dairyman.” It provides
succulent feed through the dry months of late summer. Corn
and sorghum are the principal crops for making silage, but
the quality of the feed made from them is greatly improved
when mixed with even a small portion of some legume, like
cowpeas, soy beans, or beggarweed.”
The section on “Soiling crops” (p. 44) begins: “Soiling
is often more economical than grazing, especially where
land is expensive, as it enables one to keep fully three times
the number of animals on the same area.” “On soils where
alfalfa can not be grown it is usually possible to use vetches,
cowpeas, or soy beans in its place.”
Concerning “Making hay” (p. 44-45): “Legumes like
cowpeas and soybeans in which the seed is an important part
of the forage, should not be cut until the earliest pods begin
to mature.”
A table titled “The best forage crops for the Southern
States” (p. 46-47) lists 6 types of forage crops in 8 states.
The soybean is listed under two of the types: (1) Annual
summer crop for hay in North Carolina, South Carolina,
Alabama, Mississippi, and Louisiana. The most popular
summer crop for hay is cowpeas; sorghums and lespedeza
also rank high. Soy beans are typically third or fourth on the
list; (2) Annual summer crop for pasture in North Carolina,
South Carolina, Alabama, and Mississippi. The most popular
summer crop for pasture is cowpeas, followed by lespedeza.
Soy beans are typically second or third on the list.
The subsection titled “Chufas” (p. 34-35) states that they
are “a proﬁtable crop on sandy soils where winter grazing is
wanted for hogs and poultry. They grow best on soils which
are very light and sandy and yield well with a moderate
amount of cultivation... Many growers claim that the tubers
are more fattening than peanuts.”
Note: Samuel Mills Tracy lived 1847-1920. Address:
Special Agent, Ofﬁce of Forage-Crop Investigations.
193. Markley, Horatio. 1912. The soy bean crop. Rural NewYorker 71(4182):1263. Dec. 21. Oversize.
• Summary: “The great value of the Soy bean as a farm
crop has become recognized by many farmers in the last
few years, and the area over which it is successfully grown
is rapidly increasing. Its limit of production is much farther
north than that of the cow-pea. On good soils it will probably
grow as far north as corn can be successfully grown. Its
fertility value is as high as any legume we can grow. It is
not possible to compare its value with clover or Alfalfa as it
has an entirely different place in the rotation. Where a fouryear rotation of corn, oats, wheat and clover is grown, we
believe that to substitute the Soy bean for oats would add
wonderfully to the feeding value of the rotation, as well as to
increase the fertility of the soil by having two legumes in one
rotation. The Soy bean can be grown for hay, for seed crop or

for silage.
“When grown for hay we have found that the best way
on our soil in North Central Ohio is to plow the ground early
in the Spring and cultivate occasionally until the 20th of
May to destroy weed seed; then sow from four to ﬁve pecks
per acre with wheat drill, using all the drills. The plants then
take care of themselves until ready to harvest. If, however,
the weed seeds have not been destroyed it is safer to drill
far enough apart to give one or two cultivations. Fairly good
corn land will grow from two to three tons per acre of rich
hay, surpassing clover, coarse and rough looking, but livestock eat it greedily and thrive on it. It is our richest coarse
feed as far as protein content is concerned. There can be only
one possible objection to Soy beans for hay, and that is in
curing them. Harvested in September there is less heat than
earlier and more danger of bad weather; however they are
much less injured by rain than is clover.
“For a seed crop we sow about three pecks of seed to
the acre, far enough apart to cultivate two or three times; 20
bushels of seed with 2,800 pounds of straw per acre is an
average crop. The beans are slightly richer in protein than oil
meal, and the straw as rich as clover hay, but being ripe and
somewhat woody would not be as digestible, yet cattle eat
the thrashed straw with very little waste. The beans make a
good substitute for tankage in the feeding of young pigs. At
the present price for the beans it is an excellent money crop,
worth more than double wheat, buckwheat or oats. For silage
we believe it is better to grow the corn and beans separately,
although some report success by growing them together. The
Ohio Experiment Station, in ﬁlling the silo, uses two loads of
corn to one of beans.
“The subject of inoculation is an important one in the
matter of soil improvement, and yet a good crop of beans
can be grown without inoculation. We follow Soy beans
with wheat by disking the ground, and ﬁnd the seed bed in
excellent condition for that crop.” Address: Ohio.
194. Boname, P. 1912. Soja [Soybeans]. Ile Maurice
(Mauritius), Station Agronomique, Rapport Annuel For the
year 1911. p. 22-23. Also titled Bulletin No. 26. Englishlanguage summary in Philippine Agriculturist and Forester
2:103-04 (1912). Also in Bulletin of the Imperial Institute.
1912. p. 668. [Fre]
• Summary: Trials made with soy beans in Mauritius during
1911 did not give satisfactory results. If sown as early as
May or June, the plants suffer from the effects of cyclones,
typhoons, and torrential rains, whereas, if sown later in
the year, they are liable to attack by the “haricot ﬂy” or
“bean ﬂy” (Agromyza), and to destruction by birds and
small animals, such as hares. Address: Directeur, Station
Agronomique, Ile Maurice.
195. Philippine Agriculturist and Forester. 1912. Current
literature. 2(4-6):103-04. [2 ref. Eng]
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• Summary: Contains a summary of two documents
concerning soybeans grown in Mauritius. (1) Sornay, P. de.
1910. “Étude sur les légumineuses [Study on legumes”]. Ile
Maurice (Mauritius), Station Agronomique, Bulletin No. 24.
122 p. See p. 44, 88. This summary states: “It is of interest
to note that in spite of a number of failures the Director of
the station remains of the opinion that the Soy bean is a plant
of great promise for culture under the tropical conditions
existing in Mauritius. The failures are ascribed most
frequently to the absence of the proper bacteria in the soil, or
in individual cases to attacks by various pests. Planting from
December to March, a satisfactory crop of mature seed has
been harvested in two and one-half to three months.”
(2) Boname, P. 1912. “Soja [Soybeans”]. Ile Maurice
(Mauritius), Station Agronomique, Rapport Annuel For
the year 1911. p. 22-23. Also titled Bulletin No. 26. This
summary states: “The annual report for 1911,... shows that
the hopes entertained in the matter of Soy beans have not
been realized. Responsibility for this failure is laid chieﬂy
to typhoons. The work is being kept up, and it is hoped that
by means of selection from a large number of varieties, one
will be found which is sufﬁciently resistant and vigorous.
Like many other legumes, native and introduced, the Soja is
subject to destruction by the bean ﬂy (Agromyza).” Address:
Philippines.
196. Manns, Thomas F. 1913. A bacterial disease of the
sweet pea and clovers (Abstract). Phytopathology 3(1):7475. Feb.
• Summary: A disease of the sweet pea in England is
popularly known as “streak.” It was found to be caused by
Bacillus lathyri, which also infected and is pathogenic to
soybeans.
197. Woodhouse, E.J.; Taylor, C. Somers. 1913. The varieties
of soy beans found in Bengal, Bihar, and Orissa and their
commercial possibilities. India Department of Agriculture,
Memoirs. Botanical Series 5(3):103-76. March. Plus 4 plates
on unnumbered pages. Also published as a book in Calcutta
by Thacker, Spink & Co. and in London by W. Thacker &
Co. 28 cm. [15 ref]
• Summary: Contents: 1. Introductory. 2. Nomenclature. 3.
Varietal characters of soy beans: Habit, foliage, pubescence,
ﬂower (morphology, pollination, extent of natural crossing),
pods, seeds (morphology), seeds (composition; black,
yellow, and chocolate seeded varieties grown by the authors
from seed obtained in 1909; the back varieties contained
signiﬁcantly more nitrogen/protein and less oil), maturity,
diseases. 4. Description of types: Kala Bhetmas, Safed
Bhetmas, Lal Bhetmas, Barmeli Bhetmas, Nepali Bhetmas
(obtained from Kalimpong and tested at Sabour in 1911).
5. Distribution. 6. Cultivation. 7. Yield. 8. Price. 9. Uses:
Food-stuff, bean sauce (soy, or shoyu), chiang or miso,
tou-fu (tofu), soy beans as a green vegetable, oil (for use in

England in soap-making, or in China “as an illuminant, as a
substitute for lard in cooking, though it is inferior to rapeseed
and sesamum oil for this purpose, as a lubricant for greasing
cart axles, or for waterprooﬁng cloth”), cake and ﬂour. 10.
General conclusions.
“In 1909 the survey work on the crops of Bengal was
commenced, and in July of that year a number of trial
plots of the chief pulse crops of the Province were sown
for identiﬁcation and ﬁeld study. Among these were three
samples of Bhetmas, of which one sample of black-seeded
Bhetmas, received from the Settlement Ofﬁcer, Bhagalpur,
was found to be pure for seed characters... All the plots did
well and were identiﬁed as varieties of the Soy Bean, but
in October it became apparent that the black-seeded type
differed from the other two in having darker bullate leaves
and a more prostrate habit...
“In 1910 the seed of the single plants which had been
analysed was sown together with some samples obtained
by Mr. A.C. Ghosh from the Kurseong bazar [bazaar]... a
distinctly earlier black seeded form was obtained from a plot
(E256 of 1910) grown from seed collected at the Bankipur
Exhibition. The trial plots of the seed from Kurseong failed.”
“In 1911... the success of the plots of the acclimatized
American varieties induced us to exchange seeds of the
Bengal types with Mr. Piper, of the United States Plant
Industry Bureau, who kindly supplied us with seed of
the varieties, Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin [Peking], Pingshu. Another attempt was
made to cultivate at Sabour the varieties grown in the
Sikkim Himalayas, and plots of the Nepali, Barmeli, black
seed, greenish yellow seed and chocolate seed varieties
were obtained from Mr. Goodwin, Superintendent of the
Kalimpong Homes Farm, and grown successfully at Sabour”
(p. 104-05). Note 1. This is the earliest document seen (Aug.
2013) that spells the soybean variety named “Peking” as
“Pekin.” This spelling also appeared in Cuba in 1920 (3
documents), in Argentina in 1922, and in the United States in
1925 (in Alaska, see Georgeson 1925).
Concerning seed morphology (p. 114-15): The weight of
100 seeds in some of the American varieties such as Barchet,
Pekin and Pingshu have remained approximately constant,
whereas others, such as Duggar, Hollybrook and Mammoth
have decreased in weight more or less considerably during
the past season. The Nepali type has decreased in weight
from 24.4 grams to 12.8 grams per 100 seeds. The variation
in weight per 100 seeds in the case of varieties cultivated in
new localities would appear to give a good indication of the
adaptability of a variety to its new environment.”
The authors record the results of a large number of
selection experiments which they have carried out with a
view to obtaining early-maturing types rich in oil, and also
deal brieﬂy with the cultivation and uses of soy beans.
Concerning uses (p. 138): “In Bengal, soy beans are
used very little for food as they are said to be too heat
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producing. It is usually taken after frying over a heated sand
bath as bhunja, but it is also heated, crushed, and then used
as dal, and also as larua mixed with gur.” In the “Soya Bean
of Manchuria” (1911), Shaw states that soy beans can also be
used to make bean sauce or shoyu, chiang or miso, and toufu (tofu). They can also be used to make oil, cake, and ﬂour.
“General conclusions (p. 140): At the present time, Soy
Beans are grown to a slight extent only in the Darjeeling hills
and to no appreciable extent elsewhere although satisfactory
yields have been obtained in the experiments conducted by
the Agricultural Department in both these areas. We may
ascribe the present unpopularity of the crop to the following
reasons. For export the price offered in Calcutta is not yet
sufﬁciently attractive; as a food-stuff it is more potent than
the ordinary pulses to which the people are accustomed;
as a crop for growth in the plains it has the disadvantage
of occupying the land during two seasons, it may suffer
from waterlogging during the rains, and requires plenty of
moisture in October, and it harbours rats during the last two
months of its growth. These objections do not appear to us
by any means unsurmountable [insurmountable]... The use
of Soy Beans for food could be extended if the educated
classes once appreciate its value as an addition to a rice diet,
and experiment with its preparation for food on the lines
suggested.”
“Its cultivation in the hills would probably be largely
extended on the present lines as soon as the price reached
a satisfactory ﬁgure. It only remains to say that our work
is being continued on the lines indicated in this paper with
a view to isolating early maturing types possessing a high
yield of oil.”
Contains many tables (the 13 tables before page 143 are
unnumbered, and many contain no caption), mostly showing
the composition of various black, yellow, and chocolate
soy beans and the history of descendants of various singly
selected plants. Black soy beans contain on average 6.72%
nitrogen and 13.52% oil. Yellow soy beans contain 5.61%
nitrogen and 16.99% oil.
Note 2. Therefore black soy beans contain 19.8% more
nitrogen [protein] and only 79.6% as much oil as yellow soy
beans. Chocolate-colored soy beans contain 5.57% nitrogen
(the least of all three types) and 17.13% oil (the most of all
three types).
A table titled “Life periods of American varieties of Soy
Beans grown at Sabour, 1911” (p. 124) gives information on
eight varieties: Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin, Pingshu, and Riceland. For example,
Duggar: Origin: S.P.I. No. 17268C. Date of planting: July 12,
1911. Date of harvesting: Oct. 11. Life period at Sabour: 91
days. Life period in the U.S.A.: 110-120 days.
Another table titled “Yield of the types of soy beans
found in Bengal, Bihar, and Orissa” (p. 135) lists 8 varieties,
and for each: Where grown, dates of sowing, area sown,
approximate yield in lbs/acre, corresponding yield (on

unmanured land) in mds., srs., and chtks. [mds. = maunds;
1 maund = 82.28 pounds or 37.32 kg; srs. = seers; 1 seer
= 2.05 pounds; chtks. = chittaks or chittacks or chattaks or
chattacks; 1 chittak [also chattak or chattack] = 1/16 seer =
900 grains = about 2 ounces], and remarks. Two trials gave
yields of more than 2000 lb/acre (2,189 lb from the variety
Nepali in Kalimpong, and 2,164 lb for a Chocolate variety at
Bankipur Farm). Seven additional trials gave yields of 1,000
to 1,400 lb/acre.
Numbered tables (starting on p. 143) show: (1) Black
soy beans: The history of descendants of various single
selected plants. (2) Yellow soy beans (Type 3): The history of
descendants of various single selected plants. (3) Chocolate
soy beans (Type 4): The history of descendants of various
single selected plants. (4) Variations in 24 plots grown
from each plant descended from sowing of seed from the
single plant No. 94c. (5) Detailed table showing the results
obtained from 150 samples of black soy beans analysed
in 1911 (p. 146-55). (6) Detailed results obtained in 1911
with 150 samples of yellow soy beans (Type 3) (p. 155-64).
(7) Detailed results obtained in 1911 with 152 samples of
chocolate soy beans (Type 4) (p. 165-74). (8) Life periods of
Bengal varieties of soy beans grown in Bengal.
Photos on unnumbered pages near the end show: (1)
Type I–”Late Black-seeded” soybean variety, photographed
28 Oct. 1911. (2) Type V–Barmeli variety. (3) Type VI–
Nepali variety on left, and Type IIIa–”Upright long branched
greeny yellow seeded variety on right.” (4) Barchet variety,
photographed 30 Oct. 1911.
Four graphs on the last page show the distribution of
chocolate, black, and yellow soybeans according to both
their nitrogen and oil contents.
Note 3. This is the earliest document seen (Oct. 2010)
that clearly refers to the cultivation of soybeans in Bengal
(probably later Bangladesh). Address: Economic Botanist to
the Government of Bihar and Orissa, India.
198. Manns, Thomas F.; Taubenhaus, J.J. 1913. Streak: A
bacterial disease of the sweet pea and clovers. [Bacillus
lathyri Manns and Taubenhaus on soybean leaves and pods].
Gardeners’ Chronicle (London) 53:215-16. April 5. Third
Series. [7 ref]
• Summary: This is a summary of a thesis titled “Some
fungus diseases of the sweet pea,” by Mr. J.J. Taubenhaus
at the University of Pennsylvania. Cross infection studies
indicated that the Soy Bean (4 samples) was one of 8
legumes that could serve as a host for the streak disease,
caused by Bacillus lathyri.
“The disease was particularly severe upon one variety
of Soy Beans, in which the lower lesions girdled the stem
and penetrated so deeply that the plants blew over, as is
occasionally to be met with in the ‘black leg’ of Potatoes
(a bacterial disease).” Address: Dep. of Plant Pathology,
Delaware College Agric. Exp. Station, Newark, Delaware
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199. Jack, R.W. 1913. The bean stem maggot. Rhodesia
Department of Agriculture, Bulletin No. 142. 9 p. April.
• Summary: “This insect has been described as Agromyza
fabalis by Coquillet from specimens bred from bean stems
at Rosebank, near Capetown, and appears to be generally
distributed south of the Zambesi [also spelled Zambezi; a
river which begins in northwest Zambia and later forms the
boundary between Zambia and Zimbabwe], proving injurious
in centres so widely separated as Capetown and Salisbury.”
“Soya and velvet beans are not attacked at all, the host
plants of the insect appearing to be those of the genera Vigna
and Phaseolus...
Note: It is not clear in which country the soya beans
mentioned above were grown. Address: Salisbury, Rhodesia
[later Harare, capital of Zimbabwe].
200. Barrett, O.W. 1913. Current notes–July. Philippine
Agricultural Review 6(7):348-55. July. See p. 350.
• Summary: The section titled “Soya oil” (p. 350) states:
“According to the Daily Consular and Trade Reports the new
process for the extraction of oil from soya beans is now a
success. This process employs gasoline as a solvent, and in
this way the cake or residue, known in Germany as ‘schrot,’
is free from the dangerous purgative substances which
have hitherto practically prohibited its use as a cattle feed.
With the old method of crushing and pressing, the proteid
substances in the raw bean (which are the base of the bean
‘cheeses’ so commonly used as food throughout the Orient)
caused much trouble through the sticking of the ‘cake’ to the
press cloths.”
The next section is about peanuts as a potential
competitor to copra since the “world’s oil hunger is so great
and increasing so fast.” Peanut production in India and
Africa is growing rapidly. Includes a story about peanuts in
the hinterland of the State of Quelimane on the north side of
the Zambezi River in today’s Mozambique.
Note: A new weed killer or “weedicide,” arsenite of soda
(made by boiling together white arsenic and washing soda or
sal soda), is widely used in Hawaii (p. 569). Address: Chief,
Div. of Horticulture, Philippines.

Mr. Bagnall kindly identiﬁed it for me as Bourletiella
hortensis. This species principally attacks the under surface
of the cotyledons near the edge, where it eats out crescentshaped holes, but it also eats out small holes in the upper
surface of the seed leaves.” Illustrations (line drawings, p.
130) show: A healthy soy bean plant. A smaller soy bean
plant badly attacked by Bourletiella hortensis.
202. Report of the Agricultural Department, Assam. 1913.
Chapter III. Experiment and research. Agriculture. p. 3-5.
For the year ending 30 June 1913. (Shillong, India).
• Summary: According to this report from Assam [in eastern
British India] (p. 5): “17. Manchurian soybeans were tried
on a small scale at Jorhat with great success, the yield being
over 18 maunds per acre.” Ground nuts also yielded well at
Jorhat.
Note: Submitted on 24 Sept. 1913 by J. McSwiney,
Director, Dep. of Land Records and Agriculture, Assam.
Address: Assam [British India].
203. Webster, F.M. 1913. The southern corn rootworm, or
budworm. U.S. Department of Agriculture Bulletin No. 5. 11
p. Sept. 27. See p. 3. [11 ref]
• Summary: The fully developed insect, or beetle
(Diabrotica duodecimpunctata), has been observed to feed
on a many grain and forage crops, including the soy bean.
Discusses Celatoria diabroticae. An illustration (engraving)
shows the southern corn rootworm in various stages of
growth–all much enlarged: Beetle, egg, larva, anal segment
of larva, work of larva at base of corn stalk, pupa. Address:
In Charge of Cereal and Forage Insect Investigations.

201. Corbett, G.H. 1913. Economic importance of the
family Sminthuridae, with notes on an attack of Bourletiella
hortensis (Fitch) on soy beans. Agricultural Students’
Gazette (Cirencester, Royal Agricultural College) 16(4):12830. Aug. New Series. [6 ref]
• Summary: “During May, in the Botanical Garden of the
Royal Agricultural College, Cirencester, where Soy Beans
have been grown for a number of years [since at least Dec.
1882, by Prof. Kinch], I noticed that especially one plot of
this plant was looking unhealthy. On examination the cause
of this appearance was found to be a species of Sminthurus.
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204. Paerels, J.J. 1913. Tweede Gewassen [Second crops].
Oost-Indische Cultures (Dr. K.W. van Gorkom’s) 3:276-88.
[11 ref. Dut]
• Summary: See Prinsen Geerligs (1913, vol. 3, p. 276-88).
Address: Indonesia or Netherlands.
205. Prinsen Geerligs, H.C. ed. 1913. Dr. K.W. van
Gorkom’s Oost-Indische Cultures, opnieuw uitgegeven onder
redactie van H.C. Prinsen Geerligs. Compleet in drie deelen
[Dr. K.W. van Gorkom’s East-Indian crops. New edition. 3
vols.]. Amsterdam, Netherlands: J.H. de Bussy. See vol. 3, p.
276-88. Illust. Index. 27 cm. [7 ref. Dut]
• Summary: In vol. 3 is a section on “Second crops (Tweede
Gewassen)” (p. 243-91). Chapter 4 (Hoofdstuk IV) of that
section is titled “Soybeans (Soja)” (p. 276-88). Contents:
Origin and native land. The soybean plant: Botanical
description (ﬂowers, seeds, fertilization, germination),
types and varieties, geographical distribution. Cultivation
of soybeans: General instructions for growing, planting,
manuring, diseases and pests. Production, trade, and use of
soybeans: Tofu (Tao-Hoe), Chinese soy sauce (Tao-Yoe),
soybean paste (Tao-Tjiong), Tempeh, composition and
nutritive value (samenstelling en voedingswaarde).
Note: This is the earliest document seen (Feb. 2009) that
contains the term Tao-Tjiong, a term, and perhaps a product,
that appears to be between doujiang (Chinese-style miso)
and tao-tjo (Indonesian-style miso).
Photos show: (1) A soybean plant that bears blackseeded varieties (p. 277). A soybean plant that bears whiteseeded varieties (p. 278).
Also discusses (in vol. 2): Peanuts (p. 227-41). Sesame
seeds (p. 247-51).
Reprinted in Van Gorkom 1918, p. 839-51. Karel
Wessel van Gorkom lived 1835-1919. Address: Amsterdam,
Netherlands.
206. Baker, C.F. 1914. The lower fungi of the Philippine
Islands: A bibliographic list chronologically arranged, and
with localities and hosts. Leaﬂets of Philippine Botany
6:2067-2190. Jan. 14. See p. 2077. [1 ref]
• Summary: “The lower fungi of the Philippines are of
extraordinary interest, not only because they represent a
ﬂora largely unknown to science, and rich in new species
and genera, but because they present a whole new world
of host relationships, and in this connection represent the
causal agents of many economically important diseases of
cultivated plants, numbers of which, up to this time, have
been unknown to either mycology or plant pathology.”
This article represents early work for an illustrated
manual of Philippine fungi.
On page 2077 we read that Uromyces sojae Syd. was
found growing on Glycine hispida in Los Baños. Sources:
“Baker, 1626; Raimundo, comm. Baker, 1636.”
Note 1. This is the earliest English-language document

seen (July 2011) that contains the word “sojae” in connection
with the soybean. It is the species name of a fungus that
grows on soybeans.
Note 2. The meaning of the various numbers after
“Baker” is unknown, but is apparently explained on page
2066. Address: College of Agriculture, Los Baños, P.I.
[Philippine Islands].
207. Morse, W.J. 1914. Re: Smooth varieties of soy beans
cultivated in Japan. Letter to Prof. C.V. Piper [Agrostologist
in Charge, BPI, USDA, Washington, DC], Jan. 21. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: During the last summer I was
advised by a Japanese student who was visiting at Arlington
Farm that there are four or ﬁve smooth varieties of soy beans
cultivated in Japan. He also advised me that the growing of
the soy beans in Japan was affected to a considerable extent
by weevil attack and the only varieties immune to the weevil
attack were the smooth ones.
“Thus far we have obtained only one smooth variety,
No. 22876, in our introductions, and that one from Japan. I
wonder if it would not be possible for you to obtain some of
the smooth varieties from some of your correspondents in
Japan.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
208. Morse, W.J. 1914. Re: Smooth varieties of soy beans.
Letter (memorandum) to Prof. C.V. Piper, Bureau of Plant
Industry, USDA, Washington, DC, Jan. 21. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Piper: During the past summer,
I was advised by a Japanese student who was visiting at
Arlington Farm that there are four or ﬁve smooth varieties
of soy beans cultivated in Japan. He also advised me that
the growing of the soy bean in Japan was affected to a
considerable extent by weevil attack and the only varieties
immune to the weevil attack were the smooth ones.
“Thus far we have obtained only one smooth variety,
No. 22876, in our introductions, and that one from Japan. I
wonder if it would not be possible for you to obtain some of
the smooth varieties from some of your correspondents in
Japan.
“Very truly yours, Scientiﬁc Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
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and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientiﬁc Assistant [Forage
Crop Investigations, Bureau of Plant Industry], USDA,
Washington, DC.

best if planted in drills. About ½ bushel of seed per acre.”
Note 1. This is the earliest document seen (Feb. 2011)
that discusses the soy bean in connection with soil erosion–
which, it says, it is not well suited to prevent.
Note 2. The pages of this circular are misnumbered.
Address: Amherst.

209. Brooks, William P. 1914. Green manuring and cover
crops. Massachusetts (Hatch) Agricultural Experiment
Station, Circular No. 37. 6 p. Feb.
• Summary: Contents: Introduction. Possible beneﬁts:
Erosion prevented, soluble plant-food compounds saved,
weeds prevented, soil enriched in nitrogen, plant-food made
available, humus increased, subsoil mellowed. Principal
crops: Desirable characteristics, non-legumes (winter rye,
buckwheat, white mustard, rape), legumes (vetches, ﬁeld
peas, crimson clover, common and mammoth red clovers,
sweet clover, the soy bean, the cow pea). Conditions when
green manuring is advisable: When not advisable. Treatment
of the green manure crop. Should green manure crops be
fertilized.
“Green manuring is the practice of cultivating a crop
for soil improvement. The crop is usually, but not always,
plowed in while green. A cover crop is one grown largely
for soil protection, but it may at the same time serve all the
purposes of a green manure crop. On the other hand, during
the period of its growth a green manure crop is a cover crop.
“The practice of using crops for soil protection and
improvement has received much more attention in recent
years than formerly...” (p. 1).
Erosion: “The protection of the soil against damage by
wind which carries away the ﬁner and better particles, and
water which washes ﬁelds which have any considerable
slope. In other words, to prevent erosion” (p. 1).
“Green manure and cover crops may be made of much
use in preventing the growth of weeds and the ripening of
weed seeds, and also in some cases they may be made very
helpful in exterminating certain kinds of weeds with which a
ﬁeld may have become infested.” (p. 1).
All legumes have the capacity to gather nitrogen from
the air. They will do this, however, to an important extent
only when four conditions are met: 1. The soil must be
neutral or alkaline. 2. It must be stocked with bacteria of the
right kind. 3. It must not contain a large amount of nitrogen
in the form of available compounds. If it does, the legume
will take most of its nitrogen from the soil rather than from
the air. “4. The legume must be allowed to attain nearly
full development if the gain in nitrogen is to be large, since
during the early stages of its growth the nitrogen which it
requires comes in large measure from the soil.”
“The soy bean. Suited to the better loams, is not hardy
and is not well suited for prevention of erosion or conserving
nitrogen, will furnish a large amount of vegetable matter
within a comparatively short period of summer weather, does

210. Naoumoff, N. 1914. Matériaux pour la ﬂore
mycologique de la Russie, Fungi ussuriensis I. [Materials for
the mycological ﬂora of Russia, fungi of the Ussuri Region.
I.]. Bulletin de la Societe Mycologique de France 30(1):6483. March 10. See p. 73-74. [Fre]
• Summary: The section titled Peronospora trifoliorum
DB [De Bary] var. manshurica N.N. begins: “The variety
which I have designated by this name grows on the bean
of Manchuria (fève de Mandchourie): Glycine hispida. It
appears rather late, in mid-July.” A technical description of
the fungus follows, plus a sentence in Latin: In foliis vivis
Glycines hispidae, prov. Austro-Ussuriensi (Rossiæ Orient).
Note: The preﬁx “Austro,” when used as it is here,
means “southern.” Thus, “Austro-Ussurie” refers to southern
Ussuriland, which is a historical Ukrainian name of the land
in the Russian Far East area between the Amur River and
the Paciﬁc Ocean. Address: Institut de Pathologie Vegetale,
Saint-Petersbourg, Russia.
211. Sydow, Hans; Sydow, Paul. 1914. Beitrag zur Kenntnis
der parasitischen Pilze der Insel Formosa [Contribution to
the knowledge of parasitic fungi of the island of Formosa].
Annales Mycologici 12(2):105-12. April. [3 ref. Ger; Lat]
• Summary: A taxonomic description (p. 8-9) in Latin of
Phakopsora Pachyrhizi Syd. nov. spec. [new species] in
Taiwan. “Habitat in folis Pachyrhizi angulati Rich., Taihoku
[Taipei], 25. 12. 1913 [25 Dec. 1913], leg. Y. Fujikuro (no.
37).”
Note 1. This is the earliest document seen (April 2005)
in which the scientiﬁc name Phakopsora Pachyrhizi Syd. is
used to refer to Asian soybean rust.
Note 2. Pachyrhizi angulati was renamed Pachyrhizus
angulatus, whose modern Scientiﬁc name (2005) is
Pachyrhizus erosus (L.) Urban. Common name: Yam bean or
jicama (tastes like a succulent sweet radish).
212. Wildermuth, V.L. 1914. The alfalfa caterpillar. U.S.
Department of Agriculture Bulletin No. 124. 40 p. Aug. 28.
See p. 17. [10+* ref]
• Summary: During the summer of 1913, Mr. Larrimer at
Nashville [Tennessee], used alfalfa caterpillar larvae that
hatched indoors and reared them on various plants, including
the soja bean (Glycine hispida).
Discusses Apanteles, Colias eurytheme, Collops
vitatus, Crematogaster, Frontina, Heliothis zea, Phorocera,
Protacanthus milbertii, Pteromalus, Trichogramma minutum.
Address: Entomological Asst., Cereal and Forage Insect
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Investigations, USDA.
213. Piper, Charles V. 1914. Forage plants and their culture.
New York, NY: The Macmillan Co. xxi + 618 p. Aug. See
p. 513-38. Illust. Index. 20 cm. Series: The Rural Text-Book
Series, ed. by L.H. Bailey. [9 ref]
• Summary: Note: This is the best book on the subject to
date. It was reprinted (with new publication date but without
changes) in 1916, 1919, and 1921.
Contents: 1. Introduction. 2. Preservation of forage. 3.
Choice of forage crops... [chapters an various grasses (incl.
Velvet grass {Holcus lunatus}), sorghums, and millets]. 4.
Seeds and seeding.
5. Meadows and pastures. 6. The statistics of forage
crops (“In the same way as the straw of cowpeas, Canada
and garden peas, soybeans and other leguminous seed crops
has also a considerable value as forage,” p. 114). 7. Timothy.
8. Blue-grasses, meadow-grasses and redtop. 9. Orchardgrass, tall oat-grass and brome-grasses.
10. Other grasses of secondary importance. 11. Perennial
grasses of minor importance. 12. Southern grasses. 13.
Sorghums. 14. Millets and other annual grasses.
15. Alfalfa. 16. Red clover. 17. Other clovers–Alsike,
Hungarian, White and Sweet. 18. Crimson clover and other
annuals. 19. Peas and pea-like plants (incl. Chick-pea {Cicer
arietinum} and Grass-pea, vetchling or chickling vetch
{Lathyrus sativus}).
20. Vetches and vetch-like plants: Common vetch (Vicia
sativa), hairy vetch (Vicia villosa), narrow-leaved vetch
(Vicia angustifolia), purple vetch (Vicia atropurpurea),
wooly-pod vetch (Vicia dasycarpa), scarlet vetch (Vicia
fulgens), ervil or black bitter vetch (Vicia ervilia), narbonne
vetch (Vicia narbonnensis), horse bean (Vicia faba), bird or
tufted vetch (Vicia cracca), tangier pea (Lathyrus tingitanus),
ﬂat-podded vetchling (Lathyrus cicera), ochrus (Lathyrus
ochrus), fenugreek (Trigonella foenum-græcum), lupines
(Lupinus spp.), serradella (Ornithopus sativus), square
podded pea (Lotus tetragonolobus).
21. Cowpeas. 22. Soybeans. 23. Other hot-season annual
legumes: Lespedeza or Japan clover, Florida velvet bean
(Stizolobium deeringianum) [later renamed simply “Velvet
bean” (Mucuna pruriens)], peanut (Arachis hypogæa),
Florida beggarweed, the jack bean (Canavalia ensiformis.
“Owing to confusion with the similar species cultivated in
Japan, China, and India, it has also been called the sword
bean and the knife bean, but those names properly belong to
the Asiatic species {Canavalia gladiata}, used principally as
a vegetable), mung bean (Phaseolus aureus), urd (Phaseolus
mungo), moth bean (Phaseolus aconitifolius), adzuki bean
(Phaseolus angularis), bonavist or hyacinth bean (Dolichos
lablab), guar (Cyamopsis tetragonoloba).
24. Miscellaneous perennial legumes: Sainfoin
(Onobrychis cicioefolia), sulla or Spanish sainfoin
(Hedysarum coronarium), kudzu (Pueraria thunbergiana),

ﬂat pea (Lathyrus silvestris var. wagneri), kidney vetch
(Anthyllis vulneraria), goat’s rue (Galega ofﬁcinalis), bird’s
foot trefoil (Lotus corniculatus), Astragalus falcatus, furze
(Ulex europoeus).
25. Miscellaneous herbs used as a forage (incl.
Sunﬂower {Helianthus annuus}). 26. Root crops and other
comparable forages (incl. rape {Brassica napus}, Jerusalem
artichoke, chufa {Cyperus esculentus}, and cassava).
The Introduction (p. 1) states: “1.–Forage includes
any vegetable matter, fresh or cured, eaten by herbivorous
animals, such as grain, hay, pasturage, green feed, roots and
silage. The term feed is synonymous with forage, although
sometimes restricted to grain. Fodder and stover are also
identical in original meaning, but in the United States are
used with special signiﬁcations.
“Forage crops include only those plants grown primarily
for feed and of which animals consume all or much of the
vegetative parts; that is, herbage, or roots. Most cereal
crops are also grown for hay, pasturage or silage, and when
thus grown may be considered forage crops. Several plants
cultivated in other regions as cereals are in the United States
grown mainly or wholly for forage. Among these are the
grain sorghums, penicillaria, foxtail millet and proso or
broom-corn millet. The distinction between cereals and
forage crops in such cases is arbitrary. Such a plant is a
cereal when grown primarily for the grain, and a forage
when grown primarily for the herbage.
“Fodder (German futter) really means the same as feed.
In the United States the term is used mainly in reference to
corn cut before the plant is fully mature, and from which the
ears are not removed. The stems and leaves when dried and
after the ears are removed is called stover. In the Southern
States the term fodder is applied to the dried leaves and tops
of the corn plant, removed while green, and before the ears
are fully mature.
“The terms fodder and stover are also used in connection
with the sorghums and similar coarse grasses.
“Hay consists of the entire dried herbage of
comparatively ﬁne-stemmed grasses or other forage plants.
It is commonly dried or cured in the sun, but artiﬁcial drying
apparatus has been used.” Address: M.S., Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA [Washington, DC].
214. Piper, Charles V. 1914. Soybeans (Document part).
In: C.V. Piper. 1914. Forage Plants and Their Culture. New
York, NY: MacMillan Co. xxi + 618 p. See p. 513-38.
• Summary: Contents: Introduction. Agricultural history.
Botany. Description. Soil adaptations. Climatic adaptations.
Importance. Desirable characters in soybean varieties.
Commercial varieties. Preparation of soil and cultivation.
Rate of seeding. Time of seeding. Method of seeding.
Depth of planting. Inoculation. Life period. Time to cut for
hay. Hay yields. Fertilizers. Soybean mixtures: Soybeans
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and corn, soybeans and cowpeas, soybeans and sorghums,
soybeans and Johnson-grass, soybeans and millet. Silage.
Rotations. Feeding value of soybean hay. Seed-production.
Pollination. Seed yield. Seeds. Pests. Breeding. Soybeans
and cowpeas compared.
“The soybean is the most productive as regards seed of
any legume adapted to temperate climates.”
“The soybean was ﬁrst cultivated in the United States
in 1829, but it apparently attracted but little attention until
1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become
an important crop in the United States, as a very large
percentage of the acreage is still planted to this variety.
Between the years 1900 and 1910, the United States
Department of Agriculture introduced about 250 varieties
from all portions of the Orient” (p. 513-14).
“At the present time about ﬁfteen varieties of soybeans
are handled commercially by seedsmen, the most important
of which are Mammoth, Hollybrook, Haberlandt, Medium
Yellow, Guelph, Ito San, Wilson and Peking.” A fairly
detailed description of each variety is given (p. 519).
Pollination (p. 533): “The soybean ﬂower is completely
self-fertile, bagged plants setting pods as perfectly as those
exposed. The ﬂowers are much visited by bees, which seek
principally the pollen, as the soybean ﬂower secretes but
little nectar. Pollination occurs even before the ﬂower opens,
but nevertheless occasional cross-pollinations occur where
different varieties are grown in close proximity. Such natural
hybrids can often be detected by the fact that the seeds of
heterozygote plants present queer combinations of color,
such as smoky green, smoky yellow, brown and yellow and
black banded. In the course of varietal trials at Arlington
Farm, Virginia, extending over ﬁve years, many such natural
hybrids were secured, and similar crosses occurred at the
Kansas Experiment Station.”
Concerning seed yield (p. 533): “When grown for seed,
the best varieties under proper culture yield from 30 to 40
bushels of seed to the acre. A maximum yield of 50 bushels
to the acre has been reported from North Carolina.” A table
(p. 534) shows the yields reported for 10 varieties from
Arlington Farm, 7 other U.S. states, and Guelph, Ontario,
Canada. The varieties are: Mammoth, Hollybrook, Guelph,
Ito San, Haberlandt, Medium Yellow, Wilson, Peking, Ebony,
and Chernie. The states are Tennessee, Kentucky, Delaware,
Indiana, Ohio, Arkansas, and Virginia.
The section titled seeds (p. 534-35) notes: “Soybean
seeds do not retain their viability well, and it is not advisable
to sow seed two years old without previously testing. Unless
care is exercised in properly curing and storing, soybean
seeds are apt to heat and thus quickly have their viability
destroyed. A small percentage of the seed will under

favorable conditions retain its viability four or ﬁve years, and
this has been found to vary according to variety, as shown in
the table:”
This table gives the viability of the seeds of 12 soybean
varieties, grouped by color, in approximately descending
order of viability after 4 years. Those with the highest
percentage viability are all black in color: Shanghai, Chernie,
Baird, Fairchild, Jet, Ebony (these ﬁrst 6 are black-seeded),
Tashing, Guelph (green), Brownie, Ito San, Haberlandt, and
Mammoth (these last 3 are straw yellow). For the variety
Shanghai, 99.0% of the seeds are viable after 1 year, 93.0%
after 2 years, and 43.5% after 4 years. After 1 year, the
viability was greater than 90% for most varieties. After 4
years, black-seeded soybeans had by far the best viability,
ranging from 4.0% to 46.5%.
Note 3. This is the earliest English-language document
seen (March 2003) that uses the term “viability” to refer to
germinability or germination rate.
“Pests.–Soybeans are troubled by few serious enemies.
On the whole, rabbits are most troublesome, as they are
extravagantly fond of the herbage, and where they are
abundant soybean culture is practically impossible. At the
Tennessee Experimental Substation at Jackson, rabbit injury
was much reduced by using scarecrows, to each of which a
lantern was hung at night.
“Rootknot caused by a nematode (Heterodera
radicicola) often injures soybean considerably, but more
damage is caused by cowpea wilt, due to Fusarium.
“Caterpillars sometimes eat the leaves, but the loss from
such insects is seldom serious.
“On the whole it may be said that no insect or fungus
pest [disease] has yet assumed any great economic
importance in connection with the culture of the soybean.”
Illustrations (line drawings, both non-original) show: A
typical soy bean plant, with a close-up of a cluster of pods
(p. 514). Roots of a soybean plant, showing nodules (p. 525).
A black-and-white photo (Plate VIII, facing p. 510) shows
the seeds of ten soybean varieties. Address: Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA.
215. Long, C.M. 1914. Are soy beans offensive to chinch
bugs? Wallaces’ Farmer 39(47):1536. Nov. 20.
• Summary: Various farmers in Missouri report that when
soy beans are grown with corn, problems from chinch bugs
are not as bad as when the corn is grown alone. The reason
for this is not clear. Are chinch bugs repulsed by the odor of
soy beans, or do they dislike the shade and damp which the
soy beans produce?
Note: This is the earliest article about soy beans seen
(Feb. 1998) in Wallaces’ Farmer. Address: Johnson County,
Missouri.
216. Gilbert, W.W. 1914. Cotton wilt and root-knot. Farmers’
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Bulletin (USDA) No. 625. 21 p. Dec. 12. See p. 8-9.
• Summary: The section titled “Important facts about rootknot” (p. 8+) states: “Root-knot of cotton and other crops
is caused by minute eelworms, or nematodes, which bore
into the roots and live there. The irritation of their presence
results in the formation of irregular swellings, or galls,
varying in size from tiny enlargements on the small roots
to knots an inch or more in diameter on the large ones. The
male worms are too small to be seen with the naked eye
(ﬁg. 10), but the females (ﬁg. 11) when full of eggs assume
a spherical shape and may often be distinguished in freshly
broken roots as glistening pearly bodies half the size of a
small pinhead.” Also discusses how root-knot is spread,
sandy soils most subject to root-knot, and root-knot attacks
many farm crops.
The soy bean is one of many hosts for “eelworms” or
“nematode gallworms” (Heterodera radicicola) which cause

root-knot.
One small illustration (ﬁg. 10, line drawing) shows
“The adult male of Heterodera radicicola, or nematode
gallworm.”
Another (ﬁg. 11) shows the “female of the nematode
gallworm,” magniﬁed 85 diameters, with 6 parts labeled.
A color photo (taken many years later) shows a
root-knot nematode entering plant root tissue. Address:
Pathologist, Ofﬁce of Cotton & Truck Disease & Sugar-Plant
Investigations, USDA.
217. Dietz, P.A. 1914. Het katjang-vlindertje (het vermeende
toa-toh-motje) [The little katjang butterﬂy; the so-called little
toa-toh moth]. Mededeelingen van het Deli Proefstation te
Medan (Sumatra) 8(8):273-76. [Dut]

218. Annual Report of the Kumaun Government Gardens for
the Year 1913-14. 1914. Allahabad, United Provinces [India]:
Printed by F. Luker, Supdt., Government Press. 16 p. See p.
2-4, 11-15.
• Summary: The section titled “Soy bean (Glycine hispida)
by Norman Gill states (p. 2): “8. Extensive experiments were
carried out by me [Norman Gill] during the year with this
important crop. The results... far exceeded my expectations.
The Soy bean ﬂourishes here and, unlike many other crops,
beneﬁts from a heavy rainfall. The best results have naturally
been obtained from good soil where the plants, being more
robust, were able to withstand the attacks of numerous
insects (particularly Thrips).”
Seven soybean varieties were planted at the end of
May and in the middle of June. These included “the yellow
American (a variety introduced last year by the Director of
Land Records and Agriculture). This variety proved a great
success and although it did not produce the heaviest yield, it
contained the largest percentage of oil, and now that it has
become acclimatized, still better results should be obtained
during the coming season.
The plants were harvested between mid-September and
late October. “The original stock of the yellow American Soy
bean was reported to” contain 17% oil, “whereas an analysis
of the same variety grown here shows the high percentage of
21.7.”
In plot no. 1, which was sown with selected plump
seeds, 40% germinated. In plot no. 2, which was sown with
the remaining unselected seeds (mostly shriveled), only 26%
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germinated. A table shows that the selected plump seeds gave
a greater yield and contained a greater percentage of oil.
One table gives the average composition of the soil in
which the Soy beans were grown (including large stones,
sand, ﬁne soil and moisture).
12. In July, the writer noticed that the new crop had been
attacked by insects. He “forwarded a number of specimens
of infested leaves to the Imperial Entomologist at Pusa,” who
reported various species of Thrip on the leaves, three leafrollers, a Soy bean caterpillar (Nacoleia indicata F. (vulgaris)
Guen), and species of Coptosoma, Omiodes indicata, and
Thysanoptera.
“13. The seeds of Soy beans for experimental purposes
were freely distributed to planters in Kumaun.” They
reported disappointing results in poor soils, due to scanty
rainfall, or with late sowing.
“15. I am indebted to Mr. C.T. Allen of Cawnpore, for
furnishing detailed results of the Soy bean crop grown on his
estate at Ramgarh.” The Soy bean “promises to be a valuable
hill crop eventually.”
A large table titled “Tabulated record of experiments
made in the cultivation of Soy beans at Douglas Dale [and
Ramgarh]” (p. 4) has the following columns: Plot number,
variety, date of sowing, quantity sown (in tolas, oz, or lb),
area (square feet), date harvested, total yield (lb and oz),
estimated yield per acre (lb), oil percentage, weight of 100
seeds in grams, and moisture, and ash.
The varieties planted are: Yellow American, Yellow
seeded, Hollybrook, Big seeded, Hill bhat, Nagpur, and Gun
bean. The best yield was about 1,688 lb/acre.
Appendix B (p. 11-13), titled “Distribution list for
1913-14,” shows that many different people received
different varieties of soy beans. The beans were sent to the
following places: Ramgarh, Terchakhet, Shiamkhet, Almora,
Lamachaur, Saria Tal, Saharanpur, Beluwakhan, Durgapur,
Bhaluety, Patwa Dangar, Ganja, and Garhwal.
Appendix C (p. 14), titled “List of contribution for
1913-14,” shows that “The Director of Land Records and
Agriculture, United Provinces, Lucknow” contributed “30
seers American Soy bean.” Note: 1 seer = 2.05 lb.
A photo (Fig. 1) on the last page of this report shows the
relative sizes and shapes of 7 varieties of Soy beans used in
this experiment. The plot number in which each was grown
is written at the bottom of four photos of each seed. Thus, 4
is Hollybrook, 5 is Big seeded, 8 (the biggest) is Gun bean,
and 7 (the smallest) is Nagpur. Address: Superintendent of
the gardens, District, Douglas Dale, Jeolikote, Naini Tal
[Nainital, British India].
219. Ballard, E. 1914. List of the more important insect
pests of crops in the Nyasaland Protectorate. Bulletin of
Entomological Research (London) 4(4):347-51F.
• Summary: Insect collections were made during the ﬁrst 3
months of the 1911-12 planting season and throughout the

1912-13 season. Among the Meloidae, “Ceroctis trifurca,
Gerst. eats the ﬂowers of soya and velvet beans” (p. 350).
Address: Government Entomologist, Nyasaland Protectorate.
220. Fujikuro, Kosaburo. 1914. Taiwan baiyô shokubutsu no
kiseikin mokuroku. II. [List of parasites on plants cultivated
in Taiwan. II.]. Botanical Magazine (Tokyo) 28:423. See
entry No. 80. [Jap]
• Summary: Under Glycine Soja Bth [Bentham] are listed:
Hypochnus centrifugus, H. Sasakii, Peronospora trifoliorum,
Phacospora sp., Sclerotinia Libertiana. Address: Taiwan.
221. Parsons, Adrian. 1914? For the Dept. of Agriculture–
Wash. D.C. In: Notebook. 1914? Near Plainﬁeld, Indiana. 2
p. Undated. Unpublished manuscript.
• Summary: “Our twenty four years growing and feeding soy
beans here in central Indiana has led us to recognize a very
few absolute essentials for the production of a good crop.
We have never had a failure, no insect pest has developed,
either on vine or seed. But rabbits and ground hogs along
with all farm stock are ravenous for them. The ﬁrst essential
is discing [disking] as early as the ground can be worked
as often as conditions make it necessary to encourage
the germination of as many weed seed as possible before
planting time. As soon as the corn is planted we plant the
beans with nine disc drills using ends and center discs. With
guides like a corn planter we secure even and straight rows
about 30 inches apart. We have not found the use of fertilizer
proﬁtable. As to varieties we have tested about twenty. We
commenced with the early medium yellow [perhaps Medium
Early Yellow]. After growing them for ten years, in the
medium a single stalk appeared two weeks earlier and much
heavier podded from which the Mikado originated, which
has been our heaviest seeder, but the Wilson and Auburn
has been close seconds. This year for the Wing Seed Co. we
grew the pedigreed Sable [Wing’s Pedigreed Sable] which is
a very ﬁne bean and gave the best yield per acre (24 bu.) of
any with the Medium Green second. Also the Royal which
was supposed to yield 7 or 8 bu. per [acre], a distinctly
forage variety the ﬁnest I ever saw. It made 14 per [acre]. We
believe the black beans will stand a little more bad weather
than the yellow. We harvested the Green this year with but
little loss.”
“The second essential is shallow planting and the third
early cultivation. We usually harrow before they come up
and begin cultivation as soon as the rows can be followed.
By cutting when the pods begin to form we have a hay crop.
When top leaves begin to turn yellow and curing in shock the
best way to handle for feed.”
Note 1. This is entry #8 in Adrian Parson’s notebook. It
is signed “A.A. & Sons.” For details about the Notebook, see
Parsons 1902-1924. This entry is undated. Adrian began to
grow soybeans in about 1890 or 1891. The date is estimated
from 1890 + 24 = 1914 or 1915.
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Note 2. This may be the earliest document seen (Aug.
2013) that mentions the soybean variety Wing’s Pedigreed
Sable, however we cannot be sure since the document is not
dated. Address: Near Plainﬁeld, Indiana.
222. Morse, William J. 1915. Soy bean (Soja max). USDA
Bureau of Plant Industry, Forage Crop Investigations,
[Ofﬁce Circulars] No. 19. Jan. 13. 4 p.
• Summary: “The soy bean, called also soja bean,
Manchurian bean, and stock pea (eastern North Carolina),
is an erect, rather hairy, leguminous plant. It is grown
extensively in China and Japan, principally as human
food, but also for forage and as green manure. Within the
past few years the crop has become of special importance
because of the large importations of beans, oil, and cake
from Manchuria to Europe and America. The soy bean has
a wide adaptation as to soil and climatic conditions, the
northern limit being that of corn and the southern limit that
of cotton. Rabbits are exceedingly fond of the young plants
and sometimes cause serious injury where the plat [sic]
is small, especially in semiarid regions. Although the soy
bean is decidedly drought resistant, it is able to withstand a
greater amount of moisture than corn or cowpeas. The soy
bean is a valuable crop in many ways and has many points of
superiority over the cowpea. As a forage it has higher value,
the seed is easily harvested, and the seed is weevil proof.
One of its most common uses is for hay, which is comparable
to alfalfa and red clover in feeding value. The average yield
of hay is about 2 tons to the acre. The soy bean is valuable
as pasture for all kinds of stock, but especially proﬁtable
with hogs and sheep. As a soiling crop the soy bean is of
value, yielding from 5 to 10 tons of green forage to the acre.
Satisfactory results have been obtained by mixing soy beans
and corn as ensilage, using three parts of corn to one part
of soy beans. It is better to grow the two crops in separate
ﬁelds and mix them in cutting. The soy bean is an excellent
green-manure crop, greatly increasing the supply of humus
and nitrogen in the soil. Excellent results have been obtained
in feeding the grain as meal to dairy cows, substituting it for
cottonseed meal or oil meal in the dairy ration. It is also a
very proﬁtable crop to grow for seed, as the supply seldom
equals the demand. Under ordinary conditions the best
varieties yield from 20 to 30 bushels of seed to the acre. On
account of its erect growth and uniform maturity the soy
bean is easily harvested by machinery. As a food the soy
bean may be used as a green vegetable, the dried beans used
in baking or in soups, and, when roasted, as a substitute for
coffee. Soy-bean ﬂour or meal may be used as a constituent
of mufﬁns, bread, or, in fact, in any dish where corn meal
is used. In addition to their forage and food value soy beans
contain a valuable vegetable oil utilized in various industries.
“Inoculation: Soy beans when well inoculated add
much nitrogen to the soil. Natural inoculation occurs quite
generally throughout the Southern States, the proper bacteria

seeming to be widely distributed. In localities where this
crop has not been previously grown, however, it is advisable
to inoculate. The inoculation of a new ﬁeld may be most
certainly secured by applying soil from an old soy-bean ﬁeld,
using about 300 pounds of soil to the acre or dusting the seed
with some of the soil.
“Culture: Soy beans succeed best on a thoroughly
prepared seed bed. If the soil is low in fertility, an application
of 300 pounds of acid phosphate and 100 pounds of muriate
of potash to the acre or a dressing of stable manure will
give the best results. As a rule, soy beans should be planted
about the same time as corn. For seed production, planting
in rows 30 to 48 inches apart is the best method, while for
hay, soiling, or green manure a broadcasted or drilled crop
furnishes a better quality of forage. Planted in rows, from 20
to 30 pounds of seed to the acre have been found satisfactory,
and if broadcasted or drilled, from 60 to 90 pounds to the
acre. An ordinary grain drill may be used in planting. By
covering the feed cups not in use, different widths of rows
can be adjusted. The cotton planter or corn planter can also
be used to advantage. For small areas the ordinary grain drill
does well. The planting should be shallow, not exceeding 2
inches in depth.
“Harvesting: The matter of harvesting depends primarily
on the use to be made of the crop. For hay, soy beans may be
cut at any time from the setting of the seed until the leaves
begin to turn yellow. The crop is best ﬁtted for hay when
the pods are well formed. When grown for grain alone, the
cutting may be delayed in the case of most varieties until
nearly all of the leaves have fallen. The harvesting can be
done best by a mower with a bunching attachment or by a
self-rake reaper. The early varieties can be harvested with
a bean harvester to advantage. The later and taller growing
varieties can be satisfactorily harvested with a self-binder.
If only a small area is grown, the plants may be cut with
a sickle, or pulled, tied in bundles, and ﬂailed out when
thoroughly dry. In thrashing, the ordinary grain separator
does very satisfactory work if run at moderate speed and
some of the concaves are removed. Special thrashers for soy
beans and cowpeas are now in the market and do excellent
work.
“Varieties: At the present time there are about ﬁfteen
varieties of soy beans handled commercially by seedsmen.
More than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. Several of these have proved very promising in
various sections of the country and are now either on the
market or ready for distribution. The varieties are largely
distinguished by the color and size of seed, though they
differ in maturity, habit of growth, etc. Variety is a matter
of prime importance with the soy bean. Soy-bean seed
should be selected with the idea of getting a variety suitable
to the locality where it is to be grown, not growing the
early varieties in the South nor the late ones in the North.
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Following are brief notes on the more important varieties:
“Mammoth (seeds, straw yellow).–This is the standard
commercial late variety, more extensively grown at the
present time than any other. The Mammoth yields well and is
satisfactory for both grain and forage. It can not be expected
to mature north of Tennessee and Virginia.
“Hollybrook (seeds, straw yellow).–A variety about
two weeks earlier than the Mammoth, which can therefore
be grown farther north. The seeds and plants are very nearly
identical with those of the Mammoth. The Hollybrook is not
especially desirable for hay, but is a good grain producer.
“Ito San (seeds, straw yellow).–This variety is also
called Yellow, Dwarf Yellow, Early Yellow, Medium Yellow,
and Early White. It will mature in about 100 days and can
be grown well in the Northern States. The Ito San is very
satisfactory for forage and also produces a good yield of
grain.
“Guelph (seeds, green).–This variety is also known as
Medium Green, Medium Early Green, and Large Medium
Green. It is about two weeks later than the Ito San. The
Guelph is grown to a considerable extent in the Northern
States. It is esteemed for its forage, and although it gives a
good yield of grain it shatters badly before all of the seed is
mature.
“Haberlandt (seeds, straw yellow).–This variety is about
a week later than the Guelph. The Haberlandt is one of the
most satisfactory varieties for grain production, but is not
especially desirable for hay.
“Medium Yellow (seeds. straw yellow).–This variety,
sometimes sold as Ito San and Hollybrook, appears identical
with the Mongol and the Roosevelt. It matures about the
same time as the Guelph and is satisfactory both for hay and
seed production.
“Wilson (seeds, black).–This variety matures about the
same time as the Haberlandt. It gives a good grain yield, but
is most satisfactory for hay.
“Peking (seeds, black).–This variety has small, ﬂat seeds
and matures in about 120 days. The Peking not only gives a
good yield of grain, but is most excellent for hay.
“Tokio (seeds, olive yellow).–This variety is about a
week earlier than the Mammoth. The Tokio has rather a
stocky growth for forage, but gives a heavy grain production.
“Manchu (seeds, straw yellow).–An early variety
obtained from northern Manchuria, maturing a few days
earlier than the Ito San. The Manchu gives an excellent
production of forage and seed, excelling the Ito San in both
respects. Excellent results have been obtained with this
variety in the Northern States.
“Black Eyebrow (seeds, black and yellow).–An early
variety obtained from Manchuria, maturing about the same
as the Manchu. The Black Eyebrow is very satisfactory for
both hay and seed production. It is most suitable as a grain
variety for the Northern States.
“Barchet (seeds. brown).–This variety requires rather

a long season, maturing about 10 days later than the
Mammoth. The Barchet makes a good growth, has ﬁne
stems, and is especially desirable for hay and green manure
in the Gulf States.” Address: Scientiﬁc Assistant, Bureau of
Plant Industry, USDA.
223. Wildermuth, V.L. 1915. Three-cornered alfalfa hopper.
J. of Agricultural Research 3(4):343-62. Jan. 15. See p. 346.
[11 ref]
• Summary: Discusses Agriope transversa, Erythraeus,
Spissistilus festinus [Stichtocephala festina]. Concerning the
alfalfa hopper, page 346 states: “Mr. T. Scott Wilson took
specimens feeding on soy bean (Glycine hispida) at Sacaton,
Arizona...”
Note: Talk with Dr. Colin Kaltenbach, Vice Dean
and Director of the University of Arizona Agricultural
Experiment Station. 1996. May 28. Sacaton is an Indian
reservation in Arizona, and one of the hotter parts of the
state. Address: Entomological Asst., Cereal and Forage
Insect Investigations, Bureau of Entomology, USDA.
224. Butler, W.R. 1915. A short talk with county agent about
soy bean hay crop. Alexandria Times-Tribune (Alexandria,
Indiana). March 10. p. 2.
• Summary: “The failure of soy beans as a hay crop has
been due to the fact that haying came in September, when
the weather is uncertain. Allow from eighty to ninety days
to grow the soy bean hay crop plant so as to have the haying
come in August when the weather will be favorable for
cutting. Begin cutting when some of the leaves begin to
show yellow. Soys cut at this time are not so woody as when
allowed to mature farther. The crop may be mowed one day,
put in windrows the next, turned on the third and put in small
cocks, where it should be allowed to cure partially before it
is hauled to the barn a few days later. Men who have used
this hay, properly cured, say they would as soon have it
as alfalfa. The way the stock eat it oven though it is rather
woody veriﬁes this statement. Soy beans will yield from 2 to
3 tons, cured hay per acre.
“Harvesting for Seed: Various implements have been
employed to harvest soy beans for seed; the mower with a
side-delivery buncher, the binder and the self rake reaper.
Taylor Fouts has good results with the grain binder. He
follows soy beans with wheat and to economize labor and
time he follows the binder with a 12 disc wheat drill. Thus
he harvests his soys for seed and drills his wheat at the same
time The bundles are dropped on the drilled ground and
placed in small cocks or windrows for curing. As the beans
begin to ripen most of the leaves will fall. Even if some of
the pods are still green, do not hesitate to cut at this time, for
if the vines are properly cured there is enough nourishment
in the stalks to mature if harvesting is done while the dew is
on. Play safe by letting the vines remain in small windrows
till the threshing machine is on the place, for there will be
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disaster if the beans are put in the cock and the rain strikes
them. The less the vines are handled the less they will shatter
and the greater will be the crop of seed.
“Be sure to get a good threshing machine so the cylinder
well run at about half the speed required for oats, without
changing the speed of the separator. Two extra pulleys, twice
the size of the regular ones and costing about ten dollars,
are put on either end of the cylinder shaft. Have most of the
concave teeth removed and a strong oak board to take the
place of the lower concave. Beans threshed in this way are
fairly clean and what few split ones occur can be graded and
fanned out on the mill and fed to the stock. If a shed is handy
in which to thresh the pods and straw, and stock is allowed
access to the stack, especially sheep and milk cows, a great
beneﬁt will be derived from this source, Another factor that
contributes to larger grain returns is the use of tight-bottom
hay racks.
“Results in Madison County: It is one thing to produce
a crow [sic, crop] and another thing to dispose of that crop at
a proﬁt. Two farmers in Madison county, Indiana, tried the
soy bean crop this year. Frank Mullins, of Monroe township,
grew thirteen acres, half of which were Early Browns and
half of them [Ito] San variety. Herman Hughel of Anderson
township, grew two and one-fourth acres, using the Mikado
and Sable varieties. Both men kept a cost account of their
crop of soy beans.
Herman Hughel grew his entire crop of seed. It was
Frank Mullins’ plan to ﬁrst thresh his entire crop. The writer
induced him to fence off an even acre of his crop for the
purpose of experiment on hogging off soy beans.
“Herman Hughel’s Soy Beans Patch: The ground
was broken early and harrowed frequently to conserve the
moisture. On June 10, 1914, he planted his crop. The seed
bed was as ﬁne as a ﬂower bed and the plates in the corn
planter were adjusted so as to drop the beans eight to the foot
in the row. The rows were about the same distance apart as
for corn. The beans were planted about the same distance
apart as for corn. The beans were planted about one and onehalf inches deep. Mr. Hughel did not inoculate last season
but intends to do so this year.
“When the plants were about four inches high the spike
tooth harrow was set at an angle and the patch was harrowed.
Care was taken to wait until the dew was off and the plants
were tough. This practice kept the ground level and killed the
weeds which had sprouted and at the same time made a ﬁne
dust mulch to conserve the moisture. It was equal to the ﬁrst
cultivation and was a great deal more efﬁcient. The stand
was excellent and the plants grew thriftily all summer.
“The patch was near the road and many people stopped
to admire it and ask about methods of cultivation, harvesting
and the advantages of such a crop. The following ﬁgures are
full of interest and as inspiring as the crop itself. We give
them here so that others may see the business side of the
experiment.

“Cost of Producing 2¼ Acres Soy Beans–Herman
Hughel 1914.
“Plowing, (man and team, 12 hours) at 35¢ = $4.25
“Preparing seed bed (drug [dragged] and harrowed
twice) 5 hours at 35¢ = $1.75
“Seed = $2.00
“Planting, 2 hours, at 35¢ = $0.70
“Cultivating, 17 hours at 35¢ = $5.95
“Threshermen’s bill = $6.00
“Harvesting = $6.00
“Labor, etc. on threshing = 3.50
“Rent at $6.00 per acre, 2¼ acres = $13.50
“Total cost 2¼ acres = $43.60
“Cost per acre = $19.33
“56 bushels of beans from 2¼ acres
“Cost of producing one bushel of soy beans = 78 cents.
“The average yield per acre was 25 bushels. These beans
will sell for seed this spring at $2.50 to $3.00 per bushel.
At $2.50 per bushel Mr. Hughel will have a gross return
per acre of $62.50. Subtract his cost per acre for producing
these beans or $19.33 and we have a net return of $43.17.
Besides this money return he has the straw which is a good
roughage, high in protein for horses, sheep and cattle. A very
small per cent. of the plant food is removed in the seed and
so Mr. Hughel is gratiﬁed to know that his bean crop has
been a success. This season will be a splendid one in which
to try the soy beans crop. It will take the place of clover.
It can be used as a soil improver, a forage crop, a hay crop
and as a money crop when threshed for seed. This practical
demonstration ought to induce many farmers to try a small
patch this year.”
Note: Much of this article later appeared in: Butler,
William Reynolds. 1916. “The labor-saving soy: A crop
for seed, feed and the soil of run-down ﬁelds.” Country
Gentleman 81(19):964-65, 994-95. May 6. Address:
Agricultural Agent of Madison County.
225. Duggar, J.F. 1915. Re: Cooperative tests of soybeans
and cowpeas. Letter to Prof. C.V. Piper, Dep. of Agriculture,
Washington, DC, March 31. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Professor Piper: I have your letter of
March 27 relative to the proposed series of cooperative tests
of soybeans and cowpeas, to be conducted for three years.
“While I should be glad to join you with this
cooperation, I fear that conditions on the Station farm are not
favorable to our agreeing to conduct all of the experiments
indicated for a series of three years. The land available is
very limited, and the presence of nematodes in certain ﬁelds
is making it necessary for us to be in position to exclude on
certain ﬁelds any plants on which nematodes might multiply.
“However I should be very glad to receive from your
ofﬁce, for testing, some of the varieties of both soybeans and
cowpeas which you include, and which are generally offered
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by seedsmen. I allude especially to Chiquita, Black Eyebrow,
Arlington, and Medium Yellow soybeans; and to Early Buff,
Catjang (22888), Early Red, Taylor, and Monetta.
“Any results we get on these varieties will of course be
at your service.
“Yours very truly, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Agriculturist,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
226. Bessey, Ernest A.; Byars, L.P. 1915. The control of rootknot. Farmers’ Bulletin (USDA) No. 648. 19 p. April 1. See
p. 8. [2 ref]
• Summary: In the section titled “Plants attacked by rootknot,” a table (p. 8) lists the “Soy bean” as a host for the
nematode, Heterodera radicicola. Address: 1. Collaborator;
2. Pathologist, Ofﬁce of Cotton and Truck Disease and
Sugar-Plant Investigations, USDA.
227. Kiesselbach, T.A. 1915. Soy beans and cowpeas.
Nebraska Agricultural Experiment Station, Bulletin No. 150.
31 p. Distributed April 6.
• Summary: Contents: Introduction. Habits of growth.
Adaptations and uses for Nebraska conditions. Composition
and feeding value. Yields in other states. Varieties tested
and yields at Nebraska Experiment Station. Soybeans and
cowpeas for hay. Soybeans and cowpeas for silage. Yield
compared with grain crops at Nebraska Experiment Station.
Soybeans and cowpeas as soil improvers. Place in the
rotation. Varieties and seed. Inoculation. Time, rate, and
manner of planting. Cultivation. Harvesting. Threshing and
storing. Farmers’ tests with soy beans. Summary.
“Somewhat extensive experimental tests were made at
the Nebraska Agricultural Experiment Station by Dr. T.L.
Lyon, now of Cornell University. Included in these tests were
nine varieties of soy beans for which yields were determined
during the years 1903 and 1904.
“In 1909 this Station secured seed of eight representative
varieties of soy beans from Mr. C.V. Piper of the United
States Department of Agriculture. At that time Professor E.G.
Montgomery, now of Cornell University, again took up the
testing of soy beans, which has been continued since 1911
by the writer, thus giving a continuous record of six years’
work in recent years. Cooperative tests also have been made,
during the past three years, with farmers of the State...
“Experience indicates that at the present time in
Nebraska their [soybeans’] chief value is as a protein

concentrate and as hay for cattle, hogs, and sheep, and
possibly for soil improvement. They deserve more extensive
trial as food for man.
“Indications are that cowpeas never will be a practical
crop in this state. The yield of seed is relatively very low, and
in forage production cowpeas are not superior to soy beans...
Soy beans are the most practicable of any of the annual
legumes. They are one of the most drouth resistant crops we
have...
“Nine varieties were tested in unduplicated plats, onetenth acre in size, during each of two years, 1903 and 1904.
The rows were 32 inches apart and cultivated.” They were
planted on May 30 and matured on Sept. 20, taking 112 days
to mature. The varieties tested were Early Yellow, American
Coffee Berry, Early Black, Ito San, Wisconsin Black,
Medium Early Yellow, Medium Early Brown, Medium Early
Black, Medium Green. The average yield was 16.17 bu/acre.
The highest yielders were Early Black (21.85 bu/acre) and
Wisconsin Black (20.95).
“Further testing was discontinued until 1909 when eight
varieties of soy beans representing a rather wide range of
types were secured from Mr. C.V. Piper of the Bureau of
Plant Industry, United States Department of Agriculture.
These have been tested for six years, 1909-1914, and the
data are given in detail for each year in Tables 4 to 9...” The
varieties tested were Habaro, Shingto, Chernie, Haberlandt,
Nuttall (S.P.I. No. 17,253), Cloud, Amherst, Meyer.
“Cultivation: It is recommended that the ﬁeld be disked
and harrowed just prior to seeding in order to check the weed
growth as much as possible. A weeder may be run over the
ground just before the beans come up and again before the
beans are large enough to cultivate.”
“Harvesting: Soy beans and cowpeas may be harvested
with a mower or a specially made bean harvester. We have
also found it practicable to harvest soy beans for seed with a
binder. Some varieties are too short and too viny to harvest in
this manner. In case a mower is used, it is well to have a side
delivery attachment in order that the horses will not need
to tramp on the cut swath of beans. This tramping is likely
to shatter many of the beans... After curing in the windrow
for a day or two, the beans should be placed in shocks.
When thoroly [thoroughly] cured it is best to thresh them
immediately.” Note 1. This is the earliest English-language
document seen (Oct. 2018) that uses the word “viny” to
describe the growth habit of soybeans.
“Threshing and storing: These crops may be threshed
with an ordinary threshing machine by reducing the speed
of the cylinder and replacing all or part of the concaves by
blank concaves. The best adjustment of the thresher is by the
use of special pulleys which reduce the speed of the cylinder
without reducing that of the rest of the working parts of the
machine. Many of the seeds are still likely to be broken in
threshing, but this does not reduce their feeding value.”
“Farmers’ tests with soy beans: During the years 1912,
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1913, and 1914 the Experiment Station supplied a number
of farmers with soy bean seed, together with suggestions
relative to planting, cultivating, and harvesting the crop. In
all cases the soy beans were planted in rows and cultivated.
The farmers either were supplied with both inoculated
and uninoculated seed for comparison, or were furnished
inoculating culture from the United States Department of
Agriculture.
“Tests in 1912: In 1912 three farmers in southeastern
Nebraska tested Amherst soy beans for seed with rather
encouraging results. Their yields were respectively 18, 20,
and 20 bushels per acre. From two to three acres were grown
by each man.”
Results are also given for 1913 (from 10 farmers) and
1914 (from 19 farmers). A table (no. 18; p. 29) gives results
of a questionnaire sent to the participating farmers showing
that they liked the soybeans as a crop. The report concluded:
“The soy bean is one of those crops which look promising
and inviting but which nevertheless are not quite sufﬁciently
meritorious to take a place among our standard crops under
existing conditions.”
Photos show: (1) A shock of soy beans. (2) A typical soy
bean plant (p. 6). (3) Nine different varieties of soy beans (p.
14). (4) A typical ﬁeld of soy beans (p. 24). (5) A ﬁeld of soy
beans ready to harvest for seed (p. 27).
Note 2. This document contains the second earliest date
seen for soybeans in Nebraska, or the cultivation of soybeans
in Nebraska (1903).
Note 3. This is the earliest document seen (Jan. 1998)
that uses the word “weeder” in connection with soybean
production. Address: A.M., Experimental Agronomy,
Lincoln, Nebraska.

raked into windrows and put into small cocks. To have
clean-looking seed all the beans must be mature... The beans
may be threshed with a regular threshing machine with the
concaves taken out.”
“Soy beans will yield from twelve to twenty-ﬁve bushels
of seed to the acre. My crop in 1914 yielded twenty bushels
to the acre. The seed in Indiana sells for two dollars and a
half a bushel retail, and two dollars a bushel wholesale...
“Carroll County, Indiana, was the ﬁrst county in the
state to celebrate Soy Bean Day. The meeting was held last
September on the farms of Taylor and Noah Fouts, who
have grown hundreds of acres of soy beans, and hundreds
of people were in attendance... In the afternoon the crowd
assembled upon the lawn of Taylor Fouts’ home to hear
addresses by Purdue University’s soy-bean expert, Isaac
Smith, a pioneer Indiana grower of soy beans, the author
and others.” Soy beans are offensive to chinch bugs [Blissus
leucopterus].
Photos show: (1) “A promising ﬁeld of soy beans on
the author’s Vetchfalfa Farm that produced twenty bushels
of seed to the acre in the driest season in thirty-ﬁve years.
These beans were not inoculated, but were sown in rows
with a corn planter and cultivated the same as corn.” A man
(perhaps the author), wearing a hat, is shown standing in
the ﬁeld. (2) Soy beans that have been raked into windrows
then put into small cocks. (3) Three typical soy-bean plants
of Hollybrook variety, uprooted, with leaves and pods, 36
inches in height. “Each plant bears about a hundred pods.”
(4) Two men standing in a ﬁeld of soy beans grown in corn.
“The corn produced ninety bushels to the acre. The beans
were inoculated, the corn was gathered for seed, and the
beans were hogged off.”

228. Smith, William C. 1915. Food for men, stock and
soil: Soy beans–a single or a combination crop for farms
everywhere. Country Gentleman 80(15):685-86. April 10.
• Summary: The author planted soybeans on his
Vetchfalfa Farm in Indiana in 1914. The crop is a strong
drought resister. In Indiana the most widely used variety
is Hollybrook. Four methods of planting soybeans are
described: (1) Broadcast or put through a common wheat
drill. (2) Put the seed into the corn planter, using the smallest
drill plate, and drill as you would corn; then go back, straddle
the rows, and drill between the ﬁrst rows. (3) Same as the
second method but without the second planting; use 1 bushel
of seed per acre. (4) The method now most frequently used
in Indiana and one of the most proﬁtable. At corn planting
time, after the soil has been prepared as for planting corn,
drill with the corn 12 pounds to the acre of soy-bean seed.
“The beans may be mixed with the corn and the two kinds of
seed run through the drill together...”
The soy beans can be harvested by sheep and hogs.
“The crop should be cut with a self binder and shocked the
same as wheat, or cut with a mower, cured for several days,

229. Dutt, H.L. 1915. The soy bean stem-borer. Department
of Agriculture, Bihar and Orissa, An Agricultural Journal
3(1):52-56. April. [1 ref]
• Summary: The soy bean stem-borer is a Cerambycid beetle
belonging to the genus Nupserha. The grubs bore into the
shoots and stems of the growing plants.
Since 1909 experiments have been conducted at the
Sabour Farm in India on the possibility of establishing Soy
Bean as a paying crop because of its high nitrogen and oil
contents. Address: Asst. Prof. of Entmology.
230. Manchu: New U.S. domestic soybean variety. 1915.
Seed color: Yellow (straw), hilum black.
• Summary: Sources: Cook, I.S.; Kemp, W.B. 1915. “Soy
beans–An important West Virginia crop.” West Virginia
Agric. Exp. Station, Circular No. 20. 19 p. April. See p.
8. The section titled “Varieties of soy beans” shows the
following for Manchu (with similar information for many
other varieties): Name: Manchu. Registry number: 30,593.
Days to maturity: 93. Height in inches: 26. habit of growth:
Erect. Quality of vine: Medium. Color of seed: Yellow. Color
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of hilum (seed scar): Black. Number of beans in 10 grams of
seed: 68 in 1913; 63 in and 1914.
Country Gentleman. 1915. “Soy beans for all climates.”
May 22. See p. 11. “Manchu–seeds, straw yellow. Matures
a few days earlier than Ito San, and gives better yields of
forage and seed than Ito San. Does well in Northern States.”
Hill. C.E. 1917. “Report of the forage crop
investigations on the eastern Oregon dry-farming substation,
Moro, Oregon.” The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
ﬁrst time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Ofﬁce of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.” Manchu emerged with very uniform stands
and was harvested when the leaves were dry and falling.
Manchu was the only variety of the four undamaged by
rabbits.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 15. “A
variety, obtained from northern Manchuria, that has given
excellent results in the Northern States both for grain and
forage. Plants stout, erect, maturing in about 110 days;
pubescence tawny; ﬂowers purple; seeds straw yellow, with
a slate-black seed scar, medium sized, about 141,000 to the
bushel; oil, 19.18%; protein, 37.19%.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167. “Introduced from Ninguta, Manchuria, 1913.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 14-15. Manchu is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1918. Developer or sponsor: USDA. Literature: 04.
Source and other information: ‘Huang Tou’ from Ningan,
Heilongjiang, China, in 1911. Prior designation: PI 30593.
Address: USA.
231. McConnell, W.R. 1915. A unique type of insect injury.
J. of Economic Entomology 8(2):261-66. April. [6 ref]
• Summary: The bean-leaf beetle, Cerotoma trifurcata, is
well-known in the south as an enemy of beans and cowpeas.
T.H. Parks, working in Mississippi, found “pupæ near
characteristically injured nodules of soy beans. The writer
has found soy beans seriously damaged in Louisiana and has
reared larvæ from this host.” The distribution and life history
are given. Address: Bureau of Entomology [USDA].
232. Country Gentleman. 1915. Soy beans for all climates.
80(21):919. May 22.
• Summary: “After testing some 500 varieties of soy beans
the Federal Department of Agriculture is enthusiastic over
this legume as a crop of many uses for various sections of

the country. Though it is decidedly drought resistant the soy
bean can thrive under a greater amount of moisture than corn
or cowpeas; it make an excellent forage crop; the seed is
weevil proof; it makes valuable pasture and is a good soiling
crop, making from ﬁve to ten tons of green forage to the
acre.”
“’Variety is a matter of prime importance with the soy
bean,’ says W.J. Morse of the Federal Division of ForageCrop Investigations. ‘Early varieties should not be grown in
the South nor late ones in the North. At the present time there
are about ﬁfteen varieties of soy beans handled commercially
by seedsmen. Of the 500 varieties tested by this Department
several have proved very promising in various sections of
the country and are now either on the market or ready for
distribution.’”
Some of the more important varieties are: Mammoth,
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow,
Wilson, Peking, Tokio, Manchu, Black Eyebrow, and
Barchet. Details are given on each variety, including seed
color, early vs. late, best for seed vs. forage.
Note 1. This is the earliest document seen (July 2013)
that mentions the soy bean variety Black Eyebrow.
Note 2. This is the earliest document seen (July 2013)
which uses the spelling “Tokio” rather than “Tokyo” for this
variety.
Note 3. This is the earliest document seen stating that
the USDA has tested about 500 varieties of soy beans.
233. Black Eyebrow: New U.S. domestic soybean variety.
Synonym: Extra Early Black Eyebrow (Morse 1927). 1915.
Seed color: Black, hilum brown.
• Summary: Sources: Country Gentleman. 1915. “Soy beans
for all climates.” May 22. See p. 11. “Black Eyebrow–seeds,
black and yellow. Matures about same time as Manchu. Does
well for both hay and seed. Most suitable as a grain variety
for Northern States.”
Lipman, Jacob G.; Blair, A.W. 1916. “Factors
inﬂuencing the protein content of soybeans.” Soil Science
1(2):171-78. Feb. See p. 175-77. Black Eyebrow was one of
ﬁve varieties containing more than 6.5 per cent of nitrogen in
the dry beans.
Hill. C.E. 1917. “Report of the forage crop
investigations on the eastern Oregon dry-farming substation,
Moro, Oregon.” The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
ﬁrst time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Ofﬁce of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.” Black Eyebrow emerged with very uniform
stands and was harvested when the leaves were dry and
falling. “As all varieties but Manchu were damaged more or
less by rabbits, it was not deemed advisable to take the total
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yield of the two rows seeded to each variety in determining
the varietal yields.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 163. “Introduced from Wulukai, Manchuria, 1911.”
Seed black with brown saddle.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7.
“Extra Early Black Eyebrow.–The same as Black Eyebrow.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Black Eyebrow is in the USDA
Germplasm Collection. Maturity group: II. Year named or
released: 1918. Developer or sponsor: USDA. Literature: 04.
Source and other information: ‘Hei Mei Tou’ from Wulakai
(20 miles north of Jilin City), Jilin, China, in 1911. Prior
designation: PI 30744. Address: USA.
234. Long, C.M. 1915. Fighting chinch bugs with soy beans.
Country Gentleman 80(23):981. June 5.
• Summary: “A visit to the ﬁeld showed that in the hills
where the beans had failed to come the bugs had completely
destroyed the corn. Where the beans had come up the bugs
were not attacking the hills.
“Wells reported his ﬁndings to the farm bureau of
Johnson County, Missouri. About twenty-ﬁve men who had
soy beans in their corn were interviewed. All but three had
noticed that the bugs were either not present or were present
in much smaller numbers when the beans were in the hills...
“When the beans have made some growth they produce
a dense shade close to the ground. This also makes a damp
condition. It is well known that chinch bugs abhor shade and
are attacked by a fungous disease in damp, cloudy weather.”
235. Goll, Davis. 1915. Soy beans for seed: The methods
followed by a small grower. Country Gentleman
80(24):1024-25. June 12.
• Summary: Harvesting soy beans is a major problem. “To
control the weeds, I had turned much dirt toward the bean
plants, so the rows were ridged. Consequently the lower pods
were lying on the ground. I had hoped to cut the crop with
a mower, but I found I could not run the mower low enough
without causing much waste. Furthermore, mowing shattered
the seed from the pods. After asking the advice of several
soy-bean experts I determined to harvest the crop by hand,
pulling the roots from the soil.”
“Threshing: I found that one man could pull about one
and a half acres of beans a day, but he was mighty tired at
night. The beans were piled in small stacks over the ﬁeld and
allowed to dry out for a day before being hauled to the mow,
where they were stored until threshing time. I used a canvas
in the bottom of each hay frame when hauling the beans to

the barn in order to prevent loss of seed. I allowed the beans
to cure out in the mow for about two months before I looked
for a threshing outﬁt.”
Photos show: (1) A soybean plant with removed leaves
to show pods and roots. (2) Two horses pulling a mower
equipped with a side-delivery attachment to harvest a soybean crop for seed or hay. (3) A tall, uprooted soybean plant
with a ruler in front of it. Caption: “Soy beans attain a height
of three and a half to four feet on strong land.”
236. Williams, C.B. 1915. Soy bean for the North Carolina
farmer. Farmer and Mechanic (The) (Raleigh, North
Carolina). Aug. 31. p. 12.
• Summary: “China and Japan are the greatest producers
and consumers of soy beans in the world. In this country,
particularly so in the South, North Carolina is the state in
which this crop is most generally grown. Thousands of
bushels are shipped from this State to other parts of the
country each year. They grow from the seashore to the
Western boundary, but at the present time their growth
in a more or less intensive way is conﬁned largely to the
northeastern counties of the State. In ﬁeld trials that have
been made by the Division of Agronomy in different parts
of the State it has been found that this crop not only makes
a satisfactory growth throughout the eastern part of the State
but also in the mountain and Piedmont sections. In the upper
Piedmont and mountains it has been found by repeated
trials as well as by the farmers themselves that the soy bean
generally does better than do cowpeas as a summer growing
legume. The chief reason for this is that the soy bean is much
hardier than the cowpea and will continue growing much
later in the fall than will the pea. Again, the plants will stand
a light frost in the fall without injury while the cowpea will
stop growing when the nights become cool and will be killed
by the ﬁrst light frost.
“Suitable Varieties: Of the two hundred or more
varieties that have been introduced into this country from
Japan, China, Manchuria and India, not more than a dozen
are commonly grown. In this State, it has been found that
where the growing season is short, as in the case of the upper
Piedmont and mountain sections, early maturing varieties
for seed production like the Wilson and Tar Heel generally
do best. While in the eastern portion of the State, Mammoth
Yellow, Haberlandt, and Hollybrook are good yielders.
In any portion of the State, for hay production, if the
seeding is made early enough, the Mammoth Yellow and
Haberlandt varieties are particularly well adapted. Serious
faults of many varieties are that they ripen unevenly and
the pods burst open when ripe and scatter the seed on the
ground. These qualities will have to be chieﬂy overcome by
the skilled plant breeder.
“Selecting and Preparing the Soil: Although this crop
will grow on a great variety of soils, it does its best growth
generally on mellow, fertile loams and clays. Soy beans
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do fairly well on sandy soils, especially those containing
lime, Swampy and peaty soils after being drained and limed
usually produce well. The more favorable the soil the larger
the development of the plant will be ordinarily, while the
yield of seed frequently is comparatively small, but on poor
soils the production of forage will be relatively small in
comparison with the seed. This is true, to a considerable
extent, however, with most other plants. For their best
development they require a well drained soil, but are able
to stand more water in the soil than either corn or cowpeas
after they have begun to grown. Under no circumstances,
however, should the seed be down on soil which is saturated
with water for a greater portion of the year, nor on close or
other soils that are inclined to bake. Soy beans will grow
on soils too port to grow the clovers but will not generally
do as well on these as will cowpeas. Thorough preparation
of the soils is essential for best results. Breaking of the
land should be deep, and should be followed by a thorough
disking or harrowing. The seed bed should be fairly compact
underneath without being hard and the surface three of four
inches should be loose and mellow. All clods should be
crushed and weeds and grass destroyed.
“Inoculation Essential: Soy beans like other legumes
are characterized by their ability to take free nitrogen from
the air, if the soil is inoculated with the proper bacteria for
this crop. In growing soy beans on land for the ﬁrst time,
especially in a locality where soy beans have not been grown
previously, it will usually pay to inoculate the soil by one
of the methods generally recommended, either using soil
from an inoculated ﬁeld, or one of the commercial cultures.
The latter may now be secured at very reasonable prices.
In some parts of the state, I would say, however, that the
bacteria suitable for inoculating the crop seem to be quite
widely distributed in the soil. When soy beans are planted on
uninoculated soil, the second year, it will usually be found
that nodules are present on the roots in large numbers by
natural inoculation. Experiments have shown that something
like 50 per cent more nitrogen was found in the stems and
leaves of soy beans planted on inoculated than in those
grown on uninoculated soil.
“Fertilization: As soy beans on inoculated soil will be
able to gather their nitrogen from the atmosphere, it will
usually not be necessary on fairly good soils to add but little
if any commercial nitrogen. However, if the soil is poor, it
will pay to make an application of barnyard manure or add
sufﬁcient cotton seed meal, dried blood, ﬁsh scrap or other
carriers of nitrogen to give the fertilizer mixture used on
the beans one or two percent of nitrogen. Ordinarily from
200 to 400 pounds of 16 per cent acid phosphate and 25 to
50 pounds of muriate of potash will supply the necessary
amount of phosphoric acid and potash needed by this crop
when grown on average soils in the eastern part of the State.
The acid phosphate alone will generally be sufﬁcient to add
on average soils in the Piedmont and mountain sections

which are not generally in need of potash.
“Seed and Cultivation: Soy beans may be seeded
broadcast with a drill or they may be put in in rows. Where
sown for hay, soiling or grazing, they should be broadcast
or put in with a grain drill at the rate of one to one and onehalf bushels per acre, or if for seed, they should be planted
in rows 30 to 40 inches apart, putting about one-third of a
bushel of seed per acre and using a corn or bean planter. The
plants should average two to four inches apart in the row. In
planting, the seed should be covered from one to two inches
deep with a planter that does not compact the surface, as soy
beans, especially, planted deep are more subject to failure of
stand than most any of our other crops. The planting should
not take place until the land is fairly warm, a good time
being just after corn planting has been ﬁnished. The soy bean
may, however, be sown earlier than the cowpea. When sown
in rows, the cultivation should be shallow, especially after
the ﬁrst one and should be sufﬁciently thorough and frequent
to keep down grass and weeds and to maintain a good dust
mulch.
“Soy beans are particularly valuable in short rotations
with small grains. The latter is removed in time in the spring
for the soy bean to be planted to make a complete growth
before frost. Particularly so, is this, in the Piedmont and
Coastal Plain section of the State. This crop may be used in
place of cowpeas in almost any rotation which the farmer
wishes to adopt. The soy bean does not seem to beneﬁt an
immediately succeeding crop as much as does a crop of
clover or cowpeas. They ﬁt into a rotation for the Central
and Eastern parts of this State as would red clover in the
mountain section.
“Soy Beans in Mixtures: Experiments have
demonstrated that this crop does well when sown in mixtures
with cowpeas, sweet sorghum or millet. By sowing with
sorghum or millet, the yield of hay is increased and the
protein of the soy bean balances the carbo-hydrates [sic] of
the sorghum and millet.
“When sown with corn, the entire crop is either used
for silage or else for pasturage of stock. In sowing soybeans
or cowpeas, the Clay is a good variety of peas, with the
Mammoth Yellow bean, as they will practically reach the
haying period at the same time when sown together.
“Harvesting for Hay: The harvesting should take place
after the pods have begun to form, but before they are grown.
If left until the pods are fully ripe the beans will shatter out
badly, the leaves will fall off, and the stems will become
too woody for the best hay. There is a rapid decline in the
feeding value of the stems as the plants approach maturity.
In cutting, an ordinary mowing machine with side delivery
attachment or self-rake reaper may generally be used with
very satisfactory results. The vines should be cured in the
swath, winrow [sic, windrow] and cock as is generally done
with cowpeas, exercising care that the vines be exposed to
direct sun light as little as possible after they have wilted
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in the swath, in order to prevent the leaves from falling
off. After wilting, rake into winrows and there allow to
remain for a day or two after which, if the weather has been
favorable, they may go into cocks or piles and be capped.
In good weather, they may go into the barn after remaining
in the cocks for about a week. In curing, the best results
are secured by the use of curing frames. These should be
so constructed as to admit of a thorough ventilation of air
through the center of the pile. The piles should be relatively
high in proportion to their diameter. Every precaution
possible should be taken in curing to save the leaves which
are the most valuable parts of the plants for feeding purposes.
On good land a yield of from one to two tons per acre should
be secured” (Continued). Address: Director, North Carolina
Experiment Station.
237. Hori, Shôtarô. 1915. Byôgai-roku. Senchû no kisei yori
okoru daizu kenchi-byô (churo-byô) [Phytopathological
notes. V. Sick soil of soybean caused by the nematodes].
Byochu-gai Zasshi (J. of Plant Protection, Tokyo) 2:927-33.
Nov. [Jap]
• Summary: This document reports the discovery of the
soybean cyst nematode. The author stated that the parasitic
nematode is a species allied to Heterodera Schachti,
according to the determination of Mr. S. Uchida. Heterodera
sp. was found in soils causing a serious disease of soybeans
at Shirakawa Prov., Iwaki, in Honshu, Japan. Soil treatment
with calcium cyanamide is recommended.
Note: Katsufuji (1919) stated that he believes this to be
the earliest document seen describing nematode injury to
soybeans in Japan. Address: Nôgaku-shi, Rigakushi.
238. Hemmi, Takewo. 1915. A new brown-spot disease
of the leaf of Glycine hispida Maxim. caused by Septoria
glycines sp. n. Transactions of the Sapporo Natural History
Society 6(1):12-17. Dec. [Eng; Jap]
• Summary: This article begins: “Glycine hispida Maxim. or
soy bean is one of the most important leguminous crops in
the Far East. In Hokkaidô it is most extensively cultivated, as
the climate is well suited for its production. There are many
destructive diseases which attack the soy bean in our country
and of which the investigations have already been done to
a greater or lesser extent. But we have not yet heard of a
destructive Septoriose on this important crop in our country.
The only species of Septoria, which has been recorded as a
causal fungus of a leaf-spot disease of the soy bean plant in
mycological and pathological literatures, is Septoria sojina
Thüm.* (Von Thümen, III p. 63 (1879)).
“It was in the early summer of the last year that my
attention was ﬁrst drawn to a diseased appearance of the
leaves of this plant in the experimental plots of our college
and in the adjoining ﬁelds. The microscopical examination
showed at once that it was due to a kind of Septoriose.”
Describes the symptoms of the disease and the

morphology of the causal fungus. The difference between
Septoria glycines and S. sojina are tabulated. Address:
Nôgakushi, Sapporo, Japan.
239. Mestdagh, Mr. 1915. Note sur la culture du Soja hispida
à Lusambo, (Sankuru) [Note on the culture of soybeans at
Lusambo (Sankuru), Belgium Congo]. Bulletin Agricole du
Congo Belge 6(3-4):272-81. Sept/Dec. English-language
summary in the Bulletin of the Imperial Institute. 1916.
14:293. [Fre]
• Summary: Contents: Introduction. Description of the plant.
Varieties cultivated. Choice of ground. Preparation of the
ground. Choice of seeds. Planting. Germination and duration
of the vegetative stage/time to maturity. Crop management
(cultural care). The soybean as a plant for soil improvement.
Harvest. Preparation and storage. Yields. Enemies of the
soybean (insects).
Yellow soy beans grown in the Congo gave a yield of
seeds of about 1,310 lb/acre [21.8 bu/acre], and black soy
beans gave about 1,590 lb/acre. The plants were found to
do best when planted at the start of the rainy season. Yellow
soybeans took 85-101 days to mature, and black soybeans
took 87-90 days. No dates are mentioned in the article.
Photos (all by Mestdagh) show: (1) A young soy bean
plant. (2) A ﬁeld of black soybeans under several palm trees
with a person standing in the ﬁeld. (3) A man standing in a
ﬁeld of yellow soybeans. (3) Three glass jars containing 100
seeds of three different sizes and types of soybeans. (4) Soy
bean pods, containing from 1 to 4 seeds per pod. (5) The
roots of soybean plants with nodules on them. (6) Insects
(mounted) that attack the soybean.
Note: This is the earliest reliable document seen (March
2019) concerning soybeans in the Belgian Congo (renamed
Zaire in Oct. 1971), or the cultivation of soybeans in the
Congo. This document contains the earliest clear date seen
for the cultivation of soybeans in the Belgian Congo (1915).
The source of these soybeans is unknown. Address: Sous
chef culture 1ere classe.
240. Andrews, E.A. 1915. Notes on insect pests of green
manures and shade trees. Indian Tea Association, Scientiﬁc
Department, Quarterly Journal Part III. p. 57-62.
• Summary: Insects are described which are injurious to
green manure crops and shade trees in the tea-gardens of
North-East India. Page 59 states that the Arctiid, Diacrisia
obliqua, Wlk. “was found to attack Soy bean (Glycine soya)
and Desmodium sp. in the Jorhat district of Assam. Other
green manures which it is known to attack are Sann [sic,
Sunn] hemp (Crotolaria juncea) and Groundnut (Arachis
hypogaea).”
241. Ballou, H.A.; Nowell, W. 1915. Report on the
prevalence of some pests and diseases in the West Indies
during 1914. West Indian Bulletin (Barbados) 15(2):121-47.
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• Summary: Part I, titled “Insect Pests” by Ballou states
that in the Virgin Islands Aphis [Aphids, Aphididae] were
“noticed on Soy bean.”
Note: During Jan. to March 1917, the United States
purchased part of the Virgin Islands, known as the Danish
West Indies, from Denmark and renamed these islands the
“Virgin Islands.” The rest of the Virgin Islands in 1917 were
owned by Britain. It is not clear from this record in which
part of the Virgin Islands these soy beans were growing.
Address: 1. MSc, Entomologist; 2. D.I.C., Mycologist. Both:
on the Staff of the Imperial Dep. of Agriculture for the West
Indies.
242. Manns, Thomas F. 1915. Some new bacterial diseases
of legumes and the relationship of the organisms causing the
same. Delaware Agricultural Experiment Station, Bulletin
No. 108. 44 p. Based on his 1913 PhD thesis, Univ. of
Pennsylvania.
• Summary: Discusses Bacillus lathyri Manns and
Taubenhaus, a new bacterial disease found on soybean leaves
and pods. Address: Univ. of Pennsylvania.
243. Fred, E.B. 1916. Relation of green manures to the
failure of certain seedlings. J. of Agricultural Research
5(25):1161-76. March 20. See p. 1162, 1164-66, 1174-75.
[21 ref]
• Summary: These ﬁeld experiments looked at the effects
of green manures (such as green clover or alfalfa) on the
germination of various seeds (such as soybeans, hemp,
cotton, corn, and oats). Green manures were found to
seriously reduce the germination rate of certain seeds. This
injury is brought about by the action of certain parasitic
fungi. For example, in the ﬁrst stages of decomposition of
green clover, numerous fungi develop; some of these are
very destructive to seedlings. Oil seeds as a class are very
easily damaged by fungi. “Cotton seed and soybeans are
examples of seeds extremely sensitive to green manuring...
The damage to oil seeds from green manures is largely
conﬁned to the ﬁrst stages of decomposition”–mainly during
the ﬁrst two weeks after they are turned under. The injurious
factor probably does not attack seeds until after germination.
“The fungus may produce a fat-splitting enzym–for example,
lipase” which damages the oil seeds. Address: Agricultural
Bacteriologist, Wisconsin Agric. Exp. Station.
244. USDA Bureau of Plant Industry, Inventory. 1916. Seeds
and plants imported by the Ofﬁce of Foreign Seed and Plant
Introduction during the period from October 1 to December
31, 1913. Nos. 36259 to 36936. No. 37. 95 p. March 25.
• Summary: Soy bean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.)
“36576. From Fakumen, Manchuria. Presented by Dr.
S.A. Ellerbeck, Mukden Hospital, who secured them from
Mr. F.W.S. O’Neill, Fakumen. Received November 1, 1913.

‘A bean called white eyebrow bean. This is the nearest I
can obtain to the bean you mention. It is said that this bean
produces plenty of oil. The name seems to arise from the
white edge from which the sprouts come.’ (O’Neill.)
“36643-36653. From Newchwang, Manchuria.
Presented by Mr. George F. Bickford, vice consul. Received
November 24, 1913. Quoted notes by Mr. Bickford.
“36643. ‘Large black beans, Ta hei tou. From Hsin Minfu.’
“36644. ‘Large, round, black bean, Ta lieh hei. From
Hsin Min-fu.’
“36645. Small black beans, Hsiao heo tou. From Hsin
Min-fu.’
“36646. ‘Green soy beans, Ching tou. From Chang
Chun, north of Mukden.’
“36647. ‘White eyebrow soy bean of the Fakumen
meadow land.’
“36648. ‘White eyebrow soy bean, Pei mei. From Sze
Ping Kai, northeast of Mukden.’
“36649. ‘Golden yellow soy beans, Chin hwang tou.
From north of Mukden.’
“36650. ‘Yellow soy bean, Hwang tou. From Liao River
Valley.
“36651. ‘Golden round soy bean, Chin yuan or Chin
yuan tou. From north of Mukden.’
“36652. ‘Yellow soy bean, Yuan tou. From Kung
Chuling, south of Harbin. Round.’ Note: Kungchuling, Chilin
-> Gongzhuling, Jilin.
“36653. From Peh tuan lin tza, northern Manchuria.
Presented by Mr. N. Kristiansen, at the request of Dr. S.A.
Ellerbeck, Mukden Hospital. Received November 29,
1913. ‘Manchurian bean, from Heilung chiang [pinyin:
Heilongjiang], northern Manchuria.’ (Kristiansen.)”
“36718/36810. From China. Collected by Mr. Frank
N. Meyer, Agricultural Explorer for the Department of
Agriculture. Received November 28, 1913. Quoted notes by
Mr. Meyer.
“36785. ‘(No. 1972a. Peking, China. September 29,
1913.) The original wild soy bean, which occurs in North
China here and there in hedges, copses, between shrubbery,
and between reeds (Phragmites communis) on the drier
places, where it turns itself around any support available.
The beans are blackish and very small and are inclosed
[sic] in small pods, which are quite hairy, though looking
typically like some of the smaller cultivated varieties of soy
beans. The poorest of the Chinese eat the young pods when
boiled, but the plant at large is considered a weed and is
gathered only when large quantities are found, in which case
it is fed to domestic animals as a fodder. Of value possibly
as a fodder plant when sown out among erect-growing
vegetation, like barnyard millet, Johnson grass, and corn.
Chinese name Mau doh, meaning ‘hairy bean’.’”
“36809. ‘(No. 1996a. Peking, China. October 30, 1913.)
A rare, brown and black striped variety of soy bean, used
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roasted as a delicacy. Very wholesome, apparently, and
worthy of trial by the American public. Could be slightly
salted and buttered and sold like pop corn and peanuts.
Chinese name of this bean Ghu pee doh, meaning ‘tiger-skin
bean.’
“36829/36840. From Pying Yang, Chosen (Korea).
Presented by Mr. Charles L. Phillips, Presbyterian Mission.
Received December 10, 1913. Quoted notes by Mr. Phillips.
“36829-36837. ‘The soy bean in Korea is usually sown
in the ﬁelds with millet. In the early spring, after the millet
has reached the height of 2 or inches, the beans are dropped
in between the hills of the grain, all of which is sown in rows
and cultivated with the Korean ox plow. Beans of this kind
produce best in heavy clay soil rather than in light, stony
ground. These beans serve as food for man and beast and
are used most extensively throughout this whole northern
country. For man, bread and cake are baked with these beans,
a sloppy cereal dish is cooked, and, of course everywhere
soy is made. Especially with the yellow varieties, bean
spouts are grown during the winter, which furnish a fresh
vegetable dish for the people when green things are scarce.
The beans are put in an earthen dish and daily sprinkled with
water and kept in the warm living room of the house, where
they are quickly sprouted and send long shoots out from the
dish. These sprouts are a great relish. They are boiled and
eaten with rice and millet. For fodder, the beans are fed in
the pod to the cattle and horses, but in cold weather are most
often boiled and fed as a hot mash.’
“36829. ‘No. 1. Yellow. This is the most common of all
soy beans in Korea.’
“36830. ‘No. 2 Small Yellow.’
“36831. ‘No. 3. Black.’
“36832. ‘No. 4. Green. These beans are also roasted and
popped like our pop corn or like roasted chestnuts. A great
favorite among the Korean children.’
“36833. ‘No. 5. Brown. Rarely grown in northern
Korea.’
“36834. ‘No. 6. Brown and black.’
“36835. ‘No. 7. Black and yellow.’
“36836. ‘No. 8. Mottled green and black.’
“36837. ‘No. 9. Black with white spots. Called
sometimes in this province ‘widowers’ beans.’”
“36846-48. From Dalny, Manchuria, Presented by Mr.
Albert W. Pontius, American consul. Received December 10,
1913.
‘A large variety of beans is grown in Manchuria, and
together with their resultants, bean cake and bean oil, they
constitute by far the most valuable item in the export trade
of the three provinces. In the month of April they are sown
by hand in drills and the crop is ripe in September; but as
regards the beans of commerce there is an exception, namely,
the small green bean known as Lu tou (Phaseolus aureus
Roxb. [Roxburgh, mung bean]), which ripens as early as
July and can be sown again in that month and gathered early

in October. The Chinese distinguish the beans of commerce
by their colors. At the end of March or beginning of April
the ground fertilizer (night soil and animal manure) is
spread over the ﬁelds in the furrows in which the previous
season’s beans were cultivated. The soil in the old ridges is
then turned with the ordinary shallow native plow, the new
ridges being formed where the fertilizer has been spread. The
ground is broken with a wooden roller drawn by a mule, the
tops of the ridges being partly leveled. A line marker is then
used on the leveled ridges, this implement marking a shallow
trench, preparing the ground for seeding purposes.
“The planting of beans in Manchuria takes place
during the month of April. The seeding is effected in two
manners, the beans being sown in light furrows or in ﬁnger
holes placed uniformly apart. The former method is quite
simple and requires no explanation; in the use of the latter
method, the ﬁnger holes are about 9 inches apart, four or ﬁve
seeds being dropped in each hole. The amount of seed used
differs in the various districts, a higher altitude requiring a
proportionately larger quantity of seed. The following shows
the different quantities of seed used in the varying latitudinal
districts of Manchuria: Liaotung Peninsula (district south
of Tashihchiao), thirty to forty-ﬁve hundredths of a bushel
per acre; Mukden, Tiehling, and Kaiyuan, from forty-ﬁve to
sixty hundredths of a bushel per acre; Kirin [pinyin: Jilin],
from sixty-ﬁve to eighty hundredths of a bushel pre acre;
Heilungchiang [pinyin: Heilongjiang]; eighty hundredths of
a bushel or more per acre. The ﬁrst breaking and weeding
of the soil takes place from six to ten days after seeding and
when the sprouts are from 3 to 4 inches in length. Weeding
is subsequently effected during intervals of four or ﬁve
days (every ten days in northern Manchuria). Native hoes
and rakes are used for weeding, the ground being broken
with a wooden plow drawn by a horse or mule. The period
of harvesting is from the latter part of September to the
beginning of October, the bean plants being cut close to the
roots, a stone roller or wooden ﬂail being used in hulling.
The average crops per acre by districts are estimated as
follows: In southeast Manchuria and the coast of the Yellow
Sea the yield is from 10 to 15 bushels per acre; in the Liao
River valley, Changtu, Kaiyua, Tiehling, and Mukden the
yield is from 40 to 50 bushels per acre; at Kirin the yield
is from 24 to 26 bushels per acre; and in Heilungchiang
(Amur district) the yield is from 17 to 22 bushels per acre.’
(Pontius).
“36846. ‘Yellow bean. Pai mei, ‘white eyebrow,’ from
the white scar on the saddle, or point of attachment to the
pod. This variety is highly prized for the quantity of oil or
fat which it contains. Shipped from Fanchiatun station, near
Changchun, south Manchuria.’ (Pontius.)
“Yellow bean. Hei chi, ‘black belly,’ from the darkbrown scar on the saddle. This variety is highly prized for the
quality of oil or fat which it contains. Shipped from Kinchou
station, leased territory.’ (Pontius.)

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 149
“36848. ‘Green bean. Ching tou. This variety is said to
yield more legumin in the manufacture of bean curd than the
yellow bean, but the quality is inferior. It is also boiled and
used as food.’ (Pontius.)
“36901-06. From Peking, China. Presented by Mr. John
McGregor Gibb, Peking University. Received December 26,
1913. Quoted notes by Mr. Gibb.
“36901. ‘Iron Pod.’
“36902. ‘Small golden ﬂower.’
“36903. ‘The yellow four in a pod.’
“36904. ‘Big, white eyed.’
“36905. ‘White, ﬂower, short stalks.’”
“36906/36912. From Dalny, Manchuria. Presented by
Mr. Albert W. Pontius, American consul. Received December
26, 1913. Quoted notes by Mr. Pontius.
“36906. ‘Black soy bean. Shipped from Suchiatun
station.’”
“36913/36924. Presented by Mr. Lewis S. Palen, Harbin,
Manchuria, Received December 29, 1913. Quoted notes by
Mr. Palen.
“36914-36919.
“36914. ‘(From Tsitsikhar, Manchuria. November 5,
1913.) Yellow. White-eyebrow variety, Ta pai mei. This bean
is used for oil, bean curd, sauces, and bean sprouts. This
sample is from about 100 miles east of this neighborhood.
This variety is found mostly west of Kaiyuan and Tiehling
on the South Manchuria Railway. The estimated yield is
from 936 to 2,574 pounds per acre, and the price roughly
estimated at 46 cents gold per bushel of 60 pounds on the
market.’
“36915. ‘(No. 2. Changchun, Manchuria. November 1,
1913.) Yellow. Golden, round variety, Chin yuan tou. This
bean is used for oil, bean curd, sauces, and bean sprouts. It is
the variety most generally found scattered all over the bean
districts of Manchuria. The estimated yield is from 936 to
2,574 pounds per acre, and the price is roughly estimated at
46 cents gold per bushel of 60 pounds on the market. The
Chinese are most casual in their estimates of yields.’
“36916. ‘(No. 3. Kirin, Manchuria. November 1,
1913.) Large green variety, Ta ching tou. A bean with green
epidermis and green interior. The percentage of oil is less
than that of the yellow. Used as bean curd, and as bean
sprouts boiled with vegetables. The estimated yield is from
936 to 2,574 pounds per acre and the price slightly less than
that of the yellow, roughly, 3 per cent.’
“36917. ‘(No. 3. Changchun, Manchuria) Small green.
Green epidermis and yellow interior.’
“36918. ‘(No. 4. Changchun, Manchuria. November 1,
1913.) Large black variety, Ta wu tou. The oil equals about
75 per cent of that from the yellow. Mostly fed to horses and
cattle. In some places ofﬁcials prohibit the use for oil, in fear
of the cost of feed being too greatly enhanced. It grows best
and is much used on wet and marshy lands, where the yellow
and green varieties will not do well. The yield is about the

same as that of the yellow. The price is from 1 to 2 per
cent higher than the yellow, owing to the Japanese demand
at Dalny. The Chinese do not know the reason why it is
preferred to the yellow.’
“36919. ‘(No. 5. Tsitsikhar, Manchuria. November 5,
1913.) Flat, black variety, Pien wu tou. The oil equals about
75 per cent of that from the yellow. Mostly fed to horses
and cattle. In some places ofﬁcials prohibit the use for oil,
in fear of the cost of feed being too greatly enhanced. The
sample comes from about 100 miles to the northeast of here.
It will do well in very wet ground. The price is estimated at
about 50 cents gold per bushel of 60 pounds on the Tsitsikhar
market, which is slightly lower than the price of the yellow.’”
Address: Washington, DC.
245. Ishikawa, Tatsutaro. 1916. Taishô yonen-chû kenka
ni hasseiseru shuyô byôchû-gai [Principal insect pests and
diseases occurring during the fourth year of Taisho]. Byochugai Zasshi (J. of Plant Protection, Tokyo) 3(3):196-200.
March. See p. 197. [Jap]
• Summary: Section II (p. 197) is titled “Occurrence of
‘moon night’ and wilt disease of soybean.” Moon night
disease is probably soybean cyst nematode. Katsufuji (1919)
stated that in March 1916 Ishikawa reported that “soy
bean at Shomengahara, Echigo Prov., in Honshu, Japan,
was attacked by Nectaria, a larva of beetle and nematode.”
Address: Niigata-ken Nôji Shikenjô, Japan.
246. Jenkins, E.H.; Street, John Phillips; Hubbell, C.D.
1916. Tests of soy beans in 1915. Connecticut Agricultural
Experiment Station, Bulletin No. 191. 14 p. April. [2 ref]
• Summary: Contents: Yield of seed from new, unnamed
varieties (planted 26 May 1915). Report on named varieties
grown in 1915: Number of days to maturity, comparison of
average yields in 1914 and 1915, comparison of varieties,
comparison of yield of feed of soy beans, alfalfa and ensilage
corn and of mixtures. Note on time of planting. Soy beans as
green manure. Results of ﬁeld tests on soy beans (reported
by many farmers in Connecticut). Directions for planting soy
beans (incl. inoculation, forage, soiling). Soy beans as a food
for diabetics.
Tables show: (1) Twenty unnamed varieties. For each is
given: number, date of blossom, days to maturity, yield. The
yield ranged from 18.6 to 31.2 bu/acre (p. 3-4).
(2) Soybeans tested at Mt. Carmel Field, 1915 (p. 6).
The 18 varieties analyzed are: Ito San, Quebec No. 537,
Medium Yellow, Quebec No. 92, Manhattan, Kentucky,
O’Kute [Okute] Ebony, Medium Green, Wilson, Mongol,
Morse, Mikado, Arlington, Swan, Peking, Cloud,
Hollybrook. For each is given: Data regarding yield of forage
(Days to maturity, water, protein, yield of fresh forage per
acre, yield of dry matter per acre, yield of protein per acre),
yield of seed per acre (pounds, bushels). The yield ranged
from 29.0 bu/acre (Ebony) to 12.5 bu/acre (Cloud). The
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results of two years’ tests “indicate that Wilson, Ebony, and
Cloud were in both years among the six which yielded most
dry matter in the green forage.”
(3) Yield and composition of mature soy bean forage,
alfalfa, and ensilage corn. (4) Nutrients (stated in pounds) in
one ton of ensilage corn, soy bean forage and mixtures of the
two.
Page 9: “Results of ﬁeld tests of soy beans–Accepting
the offer made in Bulletin 185, twenty-one farmers received
enough seed, chieﬂy of the Hollybrook variety, to plant a half
acre in 1915.
“With the seed was sent to each a culture (Farmogerm
from the Earp-Thomas Co. of Bloomﬁeld, New Jersey)
sufﬁcient to inoculate the seed.” The following farmers
in Connecticut grew soy beans and reported their results:
Harry S. Ferry (South Glastonbury). William Coleman
(Westport). W.C. Robinson (Columbia). Thomas H. Williams
(Southington). Albert T. Rowe (East Glastonbury). W.H.
Brown (Easthampton). J.D. Kelsey & Son (Madison). Orrin
Case (East Granby). N.E. Whiting (Norwich).
Some interesting comments: “About one-third of our
patch of 3/4 acre was nibbled off by woodchucks before we
were able to control these...”
“The inoculation was perfect. All roots were thickly
covered with nodules, and the crop was a ﬁne healthy green
color and made a sturdy growth.”
“We intended to put the main part of the crop into the
silo, but put only about 2½ tons in, as our silo got full before
we ﬁnished the piece.”
“We also used a variety of soy bean, Harris’s Medium
Early Green. We planted this variety in the hills with our
silo corn, also in the hills with our Evergreen sweet corn, for
forage, and were much pleased with that arrangement and
also with that variety.”
A photo shows a man standing in a ﬁeld of corn and
soy beans at Mr. Carmel. Address: 1. Ph.D., Director of the
Station and Treasurer; 2. M.S., Chemist in Charge; 3. Farm
Manager. All: New Haven, Connecticut.
247. Wegner, Ida. 1916. Ueber Anbau und Naehrwert der
Sojabohne [On the cultivation and nutritional value of the
soybean]. Deutsche Landwirtschaftliche Presse 43(37):328.
May 6. [Ger]
• Summary: The high nutritional value of the soybean makes
it necessary for more and more of it to be cultivated for the
well-being of the German people. It is actually astonishing
that thus far, it has not been successful in taking on the place
that it deserves in German gardens. Perhaps this is due to the
somewhat harsh ﬂavor that is typical to the mature beans but
which is completely lacking in the immature beans which in
fact come into consideration ﬁrst and foremost as a food for
humans.
Mature beans come into consideration more as livestock
feed, and for human nutrition only in the form of various

processed products such as soybean meal, which is obtained
from the whole bean, and Agumamehl [Aguma meal/ﬂour,
a brand name] which is produced from partially defatted
soybeans. Both soy meal and Aguma meal are suitable
for the production of any baked goods and have already
successfully made their way into many households. Aside
from the two aforementioned types of ﬂour, soy fat and soy
milk are also obtained from the soybean both of which are
ﬁrst-class products, and everywhere that a test has been done
with them, they have been esteemed for their full values.
Furthermore, when the mature soybeans are roasted, they
provide a tasty, easily digestible coffee.
But let us ﬁrst return to the plant and to the immature
fruit. The stalk, leaves, and pods of the soybean are covered
with rough hair. The leaves are trifoliate (dreizählig), the
blossoms are axillary (achselständig), white, yellow, or
purple; they sit on short, ramiﬁed (verzweigt) stems and
form for the most part four pods. The foliage of the soybean
reaches a height of sixty to one hundred centimeters. The
pods contain two to ﬁve seeds. Several varieties of soybeans
are distinguished, such as the green, black, yellow, brown,
and white. The soybean is cultivated in China and Japan
over large areas and is exported to Europe in great quantities.
For our purposes, only the yellow soybean comes into
consideration, the chemical analysis of which is composed
as follows: 39 parts per hundred [pph] protein, 21 pph fat,
25 pph carbohydrates, 5 pph ash. Because of its high protein
content that is easily digestible, it is capable of almost
completely replacing meat.
For the kitchen, the beans are harvested as long as they
are still young and tender but are still fully grown. Beans that
cannot be evaluated right away are boiled in any canning pot
and kept for the winter. The small germs of the soybeans,
which as a rule are broken with the cooking and preserving
and are unfortunately often discarded, yield a nice tasting
salad when lightly boiled in salt water and prepared with the
familiar ingredients.
The cultivation of the soybean can already take place
in April, and a new sowing can follow every fourteen days
in order to always have young, tender beans for the kitchen.
The soybean is not as sensitive to frost as its German
sisters and withstands 1 to 1 ½ degrees of frost without
suffering damage. The sowing takes place best in furrows,
but the distance [between rows] should amount to 40 to 50
centimeters. The further handling is as with other beans.
The soybean loves light types of soils and ﬂourishes best
on a deep, humus-ﬁlled, sandy clayey, chalky, well-drained
marshy soil that must be well loosened. It is particularly
grateful for applications of lime. Cold soils that very much
stick together (abbinden) have for the most part led to
failure. But those who are subjected to such a cold, adhering
soil in their gardens who nevertheless wish to cultivate
this preferable vegetable are recommended to procure pure
cultures of nitrogen-ﬁxing bacteria (Stickstoffbakterien) and
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to inoculate the sowing seeds with it, which will then on their
part make the soil soft by attracting the nitrogen from the air
and, through this, making the soil looser, which is a beneﬁt
not only for the beans as the current fruit, but also that which
will follow them. Like all other legumes, the soybean is a
strong nitrogen accumulator (Stickstoffsammler). But it can
primarily develop this property on a lighter soil, which it
also improves through the nitrogen from the air. On a heavy,
adhering soil, this work is made signiﬁcantly more difﬁcult
for it, and the attempt was made earlier on to improve those
types of soils by covering heavy soils with light soils upon
which legumes got on well, and thus where nitrogen-ﬁxing
bacteria were present. This process was very quickly halted
as laborious and costly, and science was successful in
culturing the nitrogen-ﬁxing bacteria. The bacteria cultures
are on the market as bacteria soil or as a liquid, and they
can be obtained under the names “Azotogenimpfsstoff”
[“Nitrogen Inoculant”] from Humann und Teissler in Dohna,
district of Dresden, and as “Nitragin” from the biologicalchemical laboratory of Dr. A. Kühn in Bonn. It is well known
that these inoculants are available for all legumes, and it
must be indicated with a possible order for which species the
bacteria cultures are desired. The application is extremely
easy with the instructions that are enclosed.
The leaves and stems are easily infested by aphids,
and steps must be taken in a timely manner to kill them.
Aside from the well-known copper-calcium or Bordeaux
mixture (Kupferkalk- oder Bordelaiserbrühe), the fruit
tree carbolineum (Obstbaumkarbolineum), quassia soap
(Quassiseife), Paris green (Uraniagrün), and tobacco mixture
(Tabaksbrühe), all of which fulﬁll their purpose, also to be
taken into consideration are ladybugs as a natural enemy of
the aphid, and it is a good thing to collect these pretty little
beetles where they are found and to place them on plants that
are covered with aphids. The cleaning will be a thorough
one, since this little red-shelled beetle can demolish very
enormous quantities. It is frequently also recommended
to break off the crown as soon as the pods have formed,
through which the infestation by aphids is to be avoided. To
what extent this is correct is beyond my knowledge. But I
do believe that the breaking off of the crown has a positive
inﬂuence on the maturation process of the beans.
The harvest of the ripe beans occurs by pulling up the
plant. These are placed in small piles and need a long time to
dry. Even if they already feel dry, there should not be a rush
to bring them in, because as a result of their high fat content,
they heat up very easily if they are not completely dry. The
dried plant of the soybean is an excellent feed for cattle and
horses.
Soymeal which is produced from the whole soybean
and which contains 17.5 parts per hundred fat on average
is produced by P. A. Kuhfuss Jr. in Wiesbaden and put on
the market. Aguma meal, which is prepared from partially
defatted soybeans, is produced in the Aguma Works

(Agumawerke) of Thörl and Co. in Harburg an der Elbe, and
the Soy Works (Sojawerke) in Frankfurt am Main produce
the already mentioned excellent soy milk. Then there is also
soy coffee, which may be had from Fischer und Bollmann in
Dresden or can be obtained from the Soy, Malt, and Coffee
Factory (Soja-Malz-Kaffeefabrik) of Dr. Richard Schröder
in Zena-Ziegenhain. In addition, there is also the spicy,
famous soy sauce which can be obtained from all of the
better delicatessen shops. All of these lovely and nutritious
foods come from the soybean which, in its unprepossessing
appearance, is not at all viewed as being such a great
treasure.
Soy oil/fat is used for the most part in the fabrication
of soap and margarine; but when it is reﬁned, as an edible
oil it conﬁdently meets the competition from any other oil
of this type. Soy meal that has not been defatted has an
average of 45 parts per hundred [pph] raw protein and 5 pph
fat, the defatted meal has 47 pph raw protein and 2 pph fat
(Continued).
248. Takimoto, S. 1916. Daizu byôgai nishu ni tsuite [Two
soybean diseases]. Byochu-gai Zasshi (J. of Plant Protection,
Tokyo) 3:368-69. May. [Jap]
• Summary: Records downy mildew and another disease due
to mite injury. Address: Chosen Kangyo Mohanjo.
249. Seip, James F. 1916. Soy beans in Louisiana: Some
interesting points about culture, harvesting and curing of soy
beans. Progressive Farmer (The) (Raleigh, North Carolina)
31(24):745. June 10.
• Summary: “I plant a large acreage of soy beans every year
for the market and also for forage purposes. I will give my
method of preparing the soil, culture and harvesting.” He
inoculates the beans with commercial bacteria. To control
weeds: “When the beans are ﬁve to six inches high, I
cultivate with a double shovel and repeat if possible about a
week later. The other cultivations may be done with a spring
tooth harrow, or a large sweep does excellent work.”
“In harvesting I use a cane knife, as it does more
efﬁcient work, is very economical and the beans will not be
damaged by being trampled on by horses which is the case
when a mower is used. If the beans are grassy at harvest
time, it is almost impossible to use a mower satisfactorily,
whereas with the can knife it makes no difference. Windrow
three rows into one, and if the weather be favorable allow the
beans to remain for 48 hours in windrow... After removing
from the windrow, they should be placed in small cocks
about three feet high and allowed to remain for three or four
days... Do not attempt to cure in a barn. This is one plant that
does best when cured in the ﬁeld; even should you get a hard
rain when in the windrow or small cock do not feel alarmed,
as the soy bean has the ability to readily shed water. In fact
the plant can be cut and cured in the most disagreeable
weather.”
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Note: This is the earliest English-language document
seen (Nov. 2002) that uses the word “grassy” to describe the
habit of growth of soybeans.
The beans shrink very little, only 3 to 3½ per cent during
proper curing. “If properly cured, they will stand shipping
well. I have shipped them to Central America where they
were used for food. The bean makes a most delicious soup,
and when baked is far superior to the well known Boston
bean. The bean when crushed makes an unusually high-grade
oil, and the meal is splendid for both stock and fertilizing
purposes. For forage, especially for hogs, it has no superior.
When the pods and plant are about one half matured, turn
your stock in and watch the result.” Address: Alexandria,
Louisiana.
250. Hartford Courant (Connecticut). 1916. Soy beans in
Connecticut. June 29. p. 8.
• Summary: “Of late years some farmers in Connecticut
have experimented somewhat in the cultivation of soy beans,
partly because of their value as a forage and partly because
of the fact that they are rich in nitrogen and are, therefore, of
value to the soil. The Connecticut Agricultural Experiment
Station last year did somewhat to encourage the farmers of
the state to raise the legumes and sent twenty-four farmers in
various parts of the state enough seed to plant half an acre.
“The station has now issued a bulletin [No. 191] giving
the results of the tests made by the twenty-four...; in two
cases weeds sprang up and choked the soys and in several
cases woodchucks and deer practically ruined the crop. More
than three-quarters of the tests, apparently, were successful.
The farmers in their reports agree on one thing, that live
stock takes to the feed readily.” Soy beans are a good “food
for diabetics inasmuch as the beans are rich in protein and
contain only traces of starch. It is good news; if they are
edible the farmers should raise them right away. There are so
many things that are absolutely out of reach of the average
man’s purse that the addition of even a stock food which
would be moderate in price would be welcome in many
larders.”
251. Morse, W.J. 1916. Re: Report of inspection tour
to Monetta, South Carolina. Letter to Prof. C.V. Piper,
Washington, DC, Aug. 17. 2 p. Handwritten, with signature
on USDA letterhead.
• Summary: Morse is writing from Athens, Georgia. “Dear
Prof. Piper: Spent all day Wednesday at Mr. [Joseph M.]
Johnson’s Monetta and found things most promising.
Many of the Groit-Brabham hybrid [cowpea] selections
appear most excellent both for seed and for hay. They are
as resistant to wilt and nematode as Iron and Brabham, and
excel other varieties in seed and forage. I am hoping to
obtain some pure strains of them so that we can put them out
on a larger scale next season.
“The soybeans are doing fairly well. We have about

thirty varieties out there but the three that we have been
working with as resistant strains are far ahead of the others.
“The Biloxi, though planted late, is making a very nice
showing.
“Mr. Johnson will need a number of sacks for seed and I
am giving herewith a list of his needs so that Mr. Reed may
send them.
“100 print / pint [?] [cotton] bags. 150 prisk [?] bags.
Buel [?] twine. 500 tags–small with string attached.
Address above to: Joseph M. Johnson, Monetta, South
Carolina.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
252. Wolk, P.C. van der. 1916. Onderzoekingen over een
onverwachte bacterieziekte in de Soja-plant, in annsluiting
met een onderzoek naar het wezen der wortelknolletjes
van Glycine Soja en Arachis hypogaea [Investigations
on an unexpected bacterial disease in the soybean plant,
in conjunction with an investigation on the nature of root
nodules of Glycine Soja (soybeans) and Arachis hypogaea
(peanuts)]. Cultura, Oﬁcieel Orgaan van het Nederlandsch
Genootschap voor Landbouwwetenschap (Wageningen)
28(336):268-85. Aug.; 28(377):300-319. Sept. [2 ref. Dut]
• Summary: The disease ﬁrst appears as an etiolated
condition and may result in the death of the plant. It was
considered to be caused by the activities of the bacterium,
Rhizobium beijerinckii, associated with root nodules, which
are here compared with plant galls. Address: Laboratorium
der Selectie- en Zaadtuinen te Buitenzorg (Bogor), Java.
253. Johnson, E.F. 1916. Commercial growing of soybeans.
Purdue Agriculturist (Indiana) 11(1):17-21, 45. Oct.
• Summary: “Probably no crop has ever made such rapid
progress in winning favor with corn-belt farmers, as
has the soybean. A native of Japan, this peculiar legume
was practically unknown to American farmers only ten
years ago. Today it is fast becoming a necessity in every
system of rotation as a soil builder; its value as a forage
plant established beyond doubt: its ability as a hay plant
recognized to be a close competitor of alfalfa; and the use of
the seed as a supplement to corn has reached a point where
it seriously threatens to replace, in a large number of rations,
the long recommended linseed oil meal, cottonseed meal,
tankage and wheat middlings.
“In this work of bringing this valuable legume to the
attention of the farmers, devising methods for handling the
crop effectively, and the improvement of old varieties, the
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Johnson Seed Farms (Stryker, Ohio) in Northwestern Ohio,
take a prominent position. “Today they have the conﬁdence
of hundreds of growers and a large percent of the daily
outgoing mail is in answer to inquiries regarding methods
of growing this crop. Only recently the U.S. Department
of Agriculture has recognized the system of handling the
crop in use on these Farms as the most efﬁcient system,
throughout, in use today. The writer has, on invitation, spent
several summers on these Farms recently, aiding in ﬁeld
selection and plot testing work, and it is the purpose of this
article to describe in more or less detail the methods in use
on these Farms.
“These Farms consist of 620 acres at present and
grow annually from 100 to 150 acres of soybeans, while
a like acreage is grown on neighboring farms under direct
supervision. From ﬁfteen to sixty varieties are grown.
Usually the major part of the acreage is given over to some
ten to ﬁfteen varieties, while the rest is in plot testing work.
“The work on these Farms may be classiﬁed under
three heads: ﬁrst, Improvement of old varieties by selection;
second, testing out of new varieties and sports; third,
Perfecting an efﬁcient system of handling the crop.”
“It has been the policy of these Farms for years to secure
new varieties from the Experiment Stations or from the
Division of Forage Crops of the U.S. Dept. of Agriculture.
With the large number of varieties and strains of soybeans
grown today, the problem of keeping seed pure and true to
name, is a very difﬁcult one.
“As a result, all seed secured is given a three year plot
test. During this time, the merits of the variety are carefully
observed, complete data kept, and at the end of the three
years, the variety is either discarded, advanced to ﬁeld use,
or transferred to selection plots.”
“Under improvement of old varieties, the greatest work
has been done with the Ito San and the Medium Green
(Guelph). The Ito San, an old standard variety, has two
serious faults; ﬁrst, it lacked size, growing only 18 to 24
inches tall; and second, it started branching too close to
the ground, a condition which resulted in considerable loss
of seed at harvesting time.” Through careful selection, an
improved Ito San is now available that in northwestern Ohio
this season “averaged 28 to 36 inches tall, with the branches
high enough above the ground to cut and leave a four-inch
stubble. To the ordinary observer, these ﬁelds would be
taken for the Hollybrook or Medium Yellow variety, but the
presence of the characteristic brown speck at one end of the
hilum, proves the variety to be true Ito San.
“In the case of Medium Green, sometimes called
Guelph, the tendency of this variety to shatter badly at time
of ripening, was so serious as to cause many growers to
discard it entirely. The second year this variety was grown,
a two-acre plot was allowed to stand until December,
careful observations were made weekly and exceptional
stalks tagged. Fortune favored the work, for a single stalk

was found which on December 20th, had not lost a bean by
shattering.”
Today “the Medium Green grown on these Farms is
considered among the best of present-day general purpose
(hay and seed) beans grown.”
Details are then given on the method and machinery
used in handling the crop including preparation of the
seedbed, time of seeding (mid-May), method of seeding
(use a ten-hoe or twelve-hoe drill so as to seed four rows at
a time; seed the rows 21 inches apart with a seven-inch drill
or 24 inches apart with an eight-inch drill), amount of seed
per acre (3-4 pecks/acre when grown for seed; 6-8 pecks/acre
when cut for hay), depth of planting (2-2½ inches deep), ﬁrst
cultivation when beans are 3-4 inches tall (using a two-row
or four-row beet cultivator to destroy weeds and maintain
a surface mulch; with a four-row cultivator, one man and
two horses can cultivate 15 acres/day easily, but a two-row
cultivator requires only one horse), second cultivation when
beans are 6-8 inches tall, cutting for hay (just as the ﬁrst pods
are well established, using a mower; handle just like alfalfa),
harvesting for seed (using a mower with a side-delivery
buncher or a self-rake; cut 3 rows at a swath with a six-foot
cutting bar), windrowing (using a slow speed side-delivery
rake in the evening to avoid shattering), loading onto a
wagon (using a drum hay loader to minimize shattering),
storing in a barn or stacking, threshing (with an ordinary
grain threshing machine. “In some sections bean threshers
are available and should always be used when possible”).
On the Johnson Seed Farms a special machine for threshing
soybeans was built from a steel Case separator.
“All seed sold from the Farms goes under the guarantee
of being free from any and all weed seeds, true to name
and to contain less than one split bean in two hundred.
Such a guarantee means considerable extra work, but it is
appreciated by the purchasers, for last year with better than
4,000 bushels of seed for sale, the entire stock of seed was
booked by Jan. 15.”
Editor’s note at end of article: “In method and thickness
of seeding the practice on the Johnson Seed Farms does not
agree with the methods and thickness of seeding found best
by the Indiana Experiment Station and several other stations
that have experimented along this line. Wider spacing for
cultivation with a two-horse cultivator, and about half as
much seed per acre have been found to be preferable. See
Indiana Bulletin No. 172” [“Soybeans and cowpeas,” by
Wiancko et al. (1914)].
Photos (courtesy of Johnson Seed Farms) show: (1)
A man standing in a ﬁeld of waist-high Medium Green
soybeans. (2) A New Empire grain drill used for seeding.
(3) A farmer and two horses doing the ﬁrst cultivation of a
soybean ﬁeld. (4) Windrowing–either hay or seed. (5) Two
men by a large threshing machine that handles a load every
thirty minutes.
Note 1. This is the earliest document seen (April 2001)
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by or about E.F. “Soybean” Johnson, who later became a
major soybean pioneer in Ohio, and an honorary life member
of the American Soybean Association.
Note 2. This is the earliest document seen (Oct. 2012)
that mentions the Johnson Seed Farms of Stryker, Ohio.
According to the Standard Atlas of Williams County, Ohio...
published in 1918, a map of Springﬁeld Township (p. 32)
shows “The Johnson Seed Farm” [sic, Farms] which is
comprised of 235 acres in section 16; it belongs to Simon
Johnson, who is the author’s father. A photo in the Atlas (p.
59) shows “One of the barns on the Johnson Seed Farms,
growers of soy beans, seed oats, seed wheat and other farm
grains, Stryker, Ohio.” This is a huge, beautiful barn with the
words “Johnson Seed Farms” written in large white letters
on one end. These Farms were actively breeding and selling
soybeans until at least 1923. Address: ‘17 [Class of 1917].
254. Johnson, James. 1916. Host plants of Thielavia
basicola. J. of Agricultural Research 7(6):289-300. Nov. Plus
4 plates on unnumbered pages at end. See p. 294. [24 ref]
• Summary: Thirty-nine species of plants have been
reported by earlier investigators as hosts of T. basicola, a
fungus parasite. Table II (p. 294) lists 66 new host plants
of Thielavia basicola discovered by the author, of which
28 are legumes, 20 are solanaceous plants (members of
the Solanaceae family), 7 are cucurbits (members of the
Cucurbitaceae), and 11 belong to miscellaneous families.
Soybean and peanuts are among the leguminous hosts.
Address: Asst. Horticulturist, Wisconsin Agric. Exp. Station.
255. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products. U.S. Department of Agriculture Bulletin No. 439.
20 p. Dec. 22. [9 ref]
• Summary: Contents: Introduction. Soy beans in
Manchuria. Soy beans in Japan. Soy beans in Europe. Soy
beans in the United States. Methods of oil extraction. Soybean meal as human food. Soy-bean meal as stock feed.
Soy-bean meal as fertilizer. Uses of soy-bean oil. Analysis of
important varieties of soy beans. Possibility of developing a
manufacturing industry with American-grown soy beans.
“Analyses of important varieties of soy beans (p.
16-17):... In determining the range in the oil and protein
contents of over 500 varieties grown in the variety tests at
Arlington Farm, Virginia, the percentage of oil was found
to range from 11.8 to 22.5 [Tokyo had 20.7% and Biloxi
had 20.3% oil] and of protein from 31 to 46.9 [Chiquita had
46.9% protein]... At the present time the Mammoth Yellow
variety is the most generally grown throughout the South and
is the one used in the production of oil. The yellow-seeded
varieties, which are most suitable for the production of oil
and meal, contain the highest percentage of oil.
“Environment has been found to be a potent factor
in the percentage of oil in the same variety. Considerable

differences occur in oil content when soybeans are grown
in different localities. The Haberlandt variety grown in
Mississippi, North Carolina, Missouri, Virginia, and Ohio
gave the following percentages of oil, respectively: 25.4,
22.8, 19.8, 18.3, 17.5; while the Mammoth Yellow variety
grown in Alabama, South Carolina, Tennessee, North
Carolina, and Virginia gave, respectively, 21.2, 19.6, 19.5,
18.4, and 18.8. Variety tests conducted in various parts of
the country indicate a higher percentage of oil with the same
variety for southern-grown seed. Similar results have been
obtained in Manchuria, the North Manchurian beans showing
an oil content of 15 to 17 percent and the South Manchurian
beans from 18 to 20 percent.”
Photos (both by Frank N. Meyer) show: (1) A ﬂeet of
junks carrying soy beans to Newchwang, Manchuria.
(2) Coolies at Newchwang, carrying loads of soy beans
from junks to big stacks.
An outline map of the USA (p. 8) shows the area to
which the soy bean is especially adapted for growing for
oil production. The area of double hatching shows that it
is especially well suited to the Deep South. The northern
boundary of the area where it is “less certain of proﬁtable
production” includes the southern one-third of Ohio, Indiana,
and Illinois, and most of Missouri. On the west, the “less
certain” area includes the eastern one-third of Nebraska,
Oklahoma, and Texas.
Tables show: (1) “Exports of soy beans, bean cake,
and bean oil from the principal ports of South Manchuria
(Antung, Dairen, Newchwang), 1909 to 1913, inclusive.” (2)
“Quantity and value of exports of soy beans and soy-bean
oil from Japan to foreign countries, 1913 and 1914.” The
countries are: China, United Kingdom, France, Germany,
Belgium, United States, Hawaii, British America, Australia,
other countries. (3) “Quantity of imports of soy beans, soybean cake, and soy-bean oil from Dairen, Manchuria, into
Japan, 1911 to 1914, inclusive. The greatest imports were
of soy-bean cake, followed by soy beans, with only small
amounts of oil.
(4) “Quantity and value of imports of soy beans, bean
cake, and bean oil by European countries, 1912 to 1914,
inclusive.” The countries are: Austria, Belgium, France,
Germany, Italy, Netherlands, Russia, Sweden, United
Kingdom. In 1912, the UK imported the most soy beans,
while Netherlands imported the most cake and oil. (5)
“Quantity and value of imports of soy beans, soy-bean cake
(Footnote: Includes bean cake [perhaps fermented tofu or
canned regular tofu], or bean stick [probably dried yuba
sticks], miso, or similar products, with duty, 40 per cent) and
soy-bean oil into the United States, 1910 to 1915, inclusive.”
The quantity of soy bean imports was greatest in 1915 with
3.837 million lb. The quantity of soy-bean cake imports was
greatest in 1913 with 7.005 million lb. The quantity of soybean oil imports was greatest in 1911 with 41.106 million lb.
“Prior to 1914 soy beans were not classiﬁed separately in the
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customs returns” (p. 9). (6) “Composition of soy-bean ﬂour
in comparison with wheat ﬂour, corn meal, rye ﬂour, Graham
ﬂour, and whole-wheat ﬂour.”
(7) “Value of a short ton of soy-bean cake and other oil
cakes in the principal European countries” (Incl. cottonseed,
linseed, peanut {Ruﬁsque}). Countries: Germany, United
Kingdom, Netherlands, Denmark, Sweden. (8) “Analyses
[nutritional composition] of soy-bean meal and other
important oil meals.” (Incl. Cottonseed, linseed (old and
new processes), peanut (decorticated), sunﬂower seed). (9)
“Fertilizing constituents [nitrogen, ammonia, phosphoric
acid, potash] of soy beans, soy-bean meal, and cottonseed
meal.”
(10) Analyses for protein and oil of important varieties
of soy beans grown at Arlington Farm (Virginia), Newark
(Delaware), and Agricultural College (Mississippi). The
varieties are: Mammoth, Hollybrook, Manchu, Haberlandt,
Medium Yellow, Ito San, Chiquita, Tokyo, Lexington,
Guelph, Black Eyebrow, Shanghai, Peking, Wilson,
Biloxi, Barchet, Virginia. Note 1. “At the present time,
the Mammoth Yellow variety is most generally grown
throughout the South and is the one used in the production
of oil” (p. 16). (11) “Acreage, production, and value per
ton of cottonseed in the boll-weevil states.” “Since the boll
weevil ﬁrst entered Texas in 1892,” it has steadily decreased
production of cottonseed. The soy beans offers a good
replacement. (12) “Comparative prices per ton of cottonseed
and soy beans on the European market, 1911 to 1914,
inclusive.” Soy beans are usually slightly more expensive.
Note 2. This is the earliest published document seen that
contains soy-related photos by Frank. N. Meyer.
Note 3. This is the earliest document seen in which
William Morse describes soy milk, or mentions natto, or
correctly mentions tofu.
Note 4. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Lexington. Address: 1.
Agrostologist in Charge; 2. Scientiﬁc Asst. Forage-Crop
Investigations, USDA, Washington, DC.

Europe and Russia, where it has been very common during
the last three years and the author was entrusted with the
investigations on its biology. Of the beetles found in the trap
trenches, T. palliatus constituted 70 per cent... The beetles
appear during the ﬁrst half of April on sugar-beets and also
other plants including... Soja hispida, peas clover, vetches...”
257. Clinton, G.P. 1916. Report of the Botanist for 1915.
Connecticut Agricultural Experiment Station, Annual Report
39:421-51. Plus Plate XXIII. For the year 1915. See p. 44447. [6 ref]
• Summary: In the ﬁrst section, titled “Notes on plant
diseases of Connecticut” (p. 421+) is a subsection on “Soy
bean, Glycine hispida (p. 444-47). It discusses two main
diseases of the soy bean: (1) Bacterial leaf-spot, caused
by Bacillus sp., Pseudomonas phaseoli, and (2) Chlorosis
and crinkling [which Piper & Morse 1923, p. 281-82 say
is actually a “Mosaic {virus} disease”]. Two photos (plate
XXXIII) show each of these diseases on soy bean leaves.
Bacterial leaf-spot, a “bacterial disease, was found on
the Soy bean leaves at the Station farm at Mount Carmel in
August, 1915.” “The disease was noticed on the following
species of Soy bean: Medium Yellow, Wilson, Manhattan,
Quebec 92, Quebec 537, and Ito San, being especially bad on
the last-named variety.”
“Chlorosis and crinkling. Plate XXIIIa. The same
year, Soy beans at the Mount Carmel Station farm showed
an unusual trouble or troubles which took the form of a
yellowish mottling of the leaves, usually accompanied by an
irregular wrinkling or puckering of the parenchyma tissues.
The former we have called chlorosis, and the latter crinkling.
The chlorosis trouble was much like the ordinary chlorosis
of plants in appearance, showing as yellowish to yellowishgreen irregular areas scattered in the parenchyma between
the normally green tissues.” The authors noticed that the
“crinkling chlorosis (see illustration) was in some respects
much like the infectious mosaic trouble found on cucumbers,
mentioned elsewhere in this report.” “The crinkling chlorosis

256. Bogoyavlensky, S.G. 1916.
Tanymecus palliatus [Tanymecus
palliatus]. In: E.M. Vassiliev, ed. 1916.
Report of the Work of the Entomological
Department of the Myco-Entomological
Experiment Station of the All-Russian
Society of Sugar Reﬁners in Smiela (govt.
of Kiev) for 1915. Kiev: [Russia]. See p.
6-23. [Rus]*
• Summary: The English-language
summary in Review of Applied
Entomology (p. 207). states: “The editor
[Prof. E.M. Vassiliev] remarks that
this pest [Tanymecus] of the subfamily
Tanymecinae is widely spread in Western
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was found on the following varieties: Medium Green,
Wilson, Swan, Kentucky, Wing’s Mikado, and Hollybrook,
being especially abundant and prominent on the last-named
variety. On the Hollybrook, O’Kute [Okute], Wilson, Ito San,
and Manhattan, specimens were also obtained that showed
only the chlorosis” [without crinkling].
Note: This is the earliest document seen (May 1998)
that uses the word “chlorosis” in connection with soybeans.
Address: Sc.D., Botanist.
258. Fuerstenberg, Maurice. 1916. Die Einfuehrung der Soja,
eine Umwaelzung der Volksernaehrung [The introduction
of the soybean, a revolution in the people’s nutrition
(Continued–Document part IV)]. Berlin: Paul Parey. 30 p.
Foreword by Dr. Gottlieb Haberlandt, Director of the Plant
Physiology Institute, Univ. of Berlin. [5 ref. Ger]
• Summary: (Continued): Page 16: In the agronomic trials
that were conducted in 1877, 118 people already participated.
This time, the trials extended to all of the provinces of
Austria as well as to Hungary, Croatia, Germany, Holland,
Switzerland, and Russian Poland (Russisch-Polen). In
consideration of the extremely unfavorable weather–a late,
chilly, and damp spring, a summer that was only hot in brief
periods with a dry period that lasted all the longer, a cold,
rainy autumn, which brought the unusually premature early
frosts which substantially damaged the sensitive plants or
completely destroyed them–the result of these agronomic
trials can also be called a satisfying one. Indeed, many
participants in this year’s agronomic trials felt themselves
to be obliged to very specially emphasize in their reports to
Haberlandt the resistance of the soybean to drought and to
frost.
Instead of quoting the various reports, the wish is to list
here the conclusions that were summarized by Haberlandt in
ﬁfteen points which he obtained from the agronomic trials
that were conducted during three years as well as from the
chemical studies:
I. The acclimatization of the early-maturing soybeans
can be indicated as completely successful in Central Europe.
II. Out of all of the varieties that achieved cultivation on
an experimental basis over the three years, the yellow-seeded
variety, and possibly also the reddish-brown-seeded variety,
served as the decidedly preferable ones.
III. The yellow variety as the earliest maturing variety
noticeably exceeded the northern distribution boundary for
the corn plant, competing with regard to its capability for
distribution at minimum with the earliest maturing corn
varieties.
IV. With the continued cultivation of the soybean, there
is reason to fear a degeneration of it in the sense that, for
instance, the anatomical-physiological qualities of the seeds
and the chemical properties that are associated with them
could experience a substantial change.
V. On the other hand, it is [verb missing–possessed?]

of an extraordinary capacity for adaptation, both to the soil
and to the climate of an area. As is expressed in the height of
its growth, in the number and size of its leaves, in the stifﬂy
upright or sarmentous (raukend) growth of the stem, in the
denser or sparser hair covering of the leaves
Page 17: and in the longer-lasting beginning of the
blossoming or an interruption of it that occurs early.
VI. It resists frost far better than corn or green beans, its
seeds do not freeze, even if they winter over in frozen soil
or are intentionally left to freeze. Likewise, the sprouts are
also less sensitive than green bean plants which, like soaked
green beans, are certainly destroyed by frost. As a result of
this greater hardiness of soybeans, it is already possible to
move their cultivation to the second half of April, as long
as it is not pushed past May 1. VII. It is capable of resisting
summer drought to a greater degree than the other legumes,
and in fact in that respect it hardly meets its match among
our local cultivated plants, perhaps only with corn, sorghum
(Moorhirse), and foxtail millet (Mohar).
VIII. Corresponding to its wealth of blossoms is always,
with almost absolute certainty, an extraordinarily rich
setting of pods which is emphasized with praise by all trial
participants and which can be designated as incomparable.
At the same time, the pods keep the seeds well and almost
never let them drop on their own.
IX. Both the seeds and the straw of the soybeans have
an excellent nutritional value. As a green fodder plant, there
is no other that is comparable to it with regard to nutritional
value. With the high content of its seeds in the most precious
components, no seed of any other food plant of the temperate
zones can even distantly be compared with it.
X. Not only do the products of the soy plant
(Soyapﬂanze) have a very high nutritional value, with dishes
that are prepared from the seeds also pleasing the palates of
people, the straw and the green plant are eagerly eaten by
every type of livestock.
XI. For the plant farmer, it has the special advantage
that it can be planted in almost any soil, even if it equally
ﬂourishes superbly on all types of light soils and speciﬁcally
matures earlier. The planting
Page 18: takes up a small stock of seed, its care requires
little trouble and cost, it shades the soil in an excellent
manner, it does not allow any weeds to develop, and it can
be left in the ﬁelds in stooks / shocks (Puppen) to dry in the
autumn without risk, as long as there is no fear of it being
eaten by mice.
XII. One decisive advantage of the soybean in
comparison with all other legumes consists of the fact that
with respect to all of the parasitic fungi (Schmarotzerpilze), it
enjoys an infallible immunity, as has been the case thus far.
XIII. But the soybean is not simply an extraordinarily
important acquisition for the farmer, it will also achieve a
great signiﬁcance for industry.
XIV. In the end, the soy plant will also form a valuable
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subject for plant physiologists for the purposes of numerous
studies, since prior experiments have shown that it can
also easily be used in nutrient solutions for complete
development.
XV. It will prove itself to be one of the most suitable
plants for the study of the inﬂuence with the formation of
new varieties, and it will do so not simply for the household
of people, but it will also be of great service for scientiﬁc
research.
In his book, Haberlandt prophesied that soy (Soja)
“will one day play a great role in the huts of the poor, it will
mean more to potatoes than salt, with its fat it will be like
drippings, and with its protein it will provide energy. As
ﬂour, though, it will also gain its entry into the palaces of the
wealthy, and in fact the soy sauce that is currently imported
from India and China will form a constant item in their
cakes.” Haberlandt closes out his study about the merits of
cultivation of soy by saying, “Farmers will therefore only be
taking their own interests into consideration if they include
this miraculous stranger within the circle of their protection
and, in so doing, along with their own advantage and the
general good of the people, they also promote the well-being
of the Fatherland.”
Many will thus pose the question: where does it come
from that the soybean, if it has such outstanding properties,
Page 19: will ﬁnd its further dissemination? If
Haberlandt had not unfortunately been torn away from the
midst of his publicity activity–he died in 1878, right when
his book The Soybean (Die Sojabohne) had been published in
which he set down the results of the studies and trials about
the merits of the cultivation of the soybean–then the soybean
would have already taken on ﬁrst place long ago among the
cultivated plants of Europe. Haberlandt was in fact mistaken
about one thing: namely, in his view that the soybean
“will achieve general recognition only as a consequence
of the advantages which are associated with its cultivation
and which would be the only thing capable of dispelling
mistrust which every newly recommended useful plant
encounters in the all too often shrewd circles of practical
farmers.” Haberlandt was certainly not incorrect when he
indicated that the praise which he wrote and spoke extolling
the soybean in those days would have died away without
a sound and would have remained completely unnoticed if
it had not recommended itself through its advantages to all
those who thus far have become acquainted with it. But no
new cultivated plant can be disseminated without publicity.
It was possible for the potato to be introduced in part only
through force and cunning. In Prussia, after the Seven Years’
War [1754-1763], Frederick the Great [ruled 1740-1786]
had it required of every tenant farmer to till one ﬁfteenth of
the ﬁeld with potatoes, clover, and caraway. In France, the
famous pharmacist and agronomist Parmentier could once
again only introduce the potato into his fatherland by means
of a ruse. Namely, he made it known that any farmer who

dug up the tubers would be subjected to severe punishment.
The forbidden fruits are the ones that always taste the best:
the potatoes were stolen and planted and in this way acquired
their civil rights in France.
Things went completely differently for the soybean.
Farmers showed the greatest interest in it from the very
beginning. And thus Haberlandt was able to say that he was
aware of no case in the history of crop farming in which a
cultivated plant that was to be newly introduced had won for
itself the general interest and the participation of farmers in
so few years at such a high degree as that which the soybean
had succeeded in doing in recent years. In this year, 1877, it
was already possible for 148 farmers to carry out agronomic
trials, most of them appreciatively emphasized the great
fertility of the new bean, and Haberlandt was bombarded
from all sides with requests. After the death of Haberlandt,
the great advocate and champion for the introduction of the
soybean, the movement which he initiated with indeed such
great enthusiasm waned, and in fact the soybean sank...
(Continued). Address: Frohnleiten, Steiermark [Austria].
259. Leclerc, L.M. 1916. Pamplemousses gardens &
experiment station: Overseer’s report. Colony of Mauritius,
Department of Agriculture, Annual Report 39 p. For the year
1915. See p. 34.
• Summary: The Department of Agriculture of Mauritius
was established in 1913. In a section titled “Soy Beans,”
the author states: “A good collection of 10 varieties of
soy beans were obtained from India in 1914 and planted
out in September [1915 at the Royal Botanic Gardens in
Pamplemousses]. But because October was the driest month
in the region, the crop was severely affected by drought. The
bean ﬂy Agromyza is again mentioned as a pest. The yields
were most unsatisfactory and it is reported that four varieties
whose names were not recorded failed to produce seed. The
best yield is credited to Black Early Type No. 2 with 126 kg/
arpent.”
Note: Webster’s Dictionary deﬁnes arpent (a Middle
French term ﬁrst used in 1580) as “1: any of various old
French units of land area; esp. one used in French sections
of Canada and the U.S. equal to about 0.85 acre. 2: a unit
of length equal to one side of a square arpent.” Address:
Overseer, Pamplemousses Gardens & Experiment Station,
Mauritius.
260. Roepke, W. 1916. Verslag over het jaar 1915/1916,
betreffende de technische werkzaamheden van het
Proefstation Midden-Java, uitgebracht door den Directeur
[Report about the year 1915/1916, concerning the technical
activities of the Central Java Experiment Station, by the
Director]. Mededeelingen van het Proefstation Midden-Java
No. 23. p. 13-29. See p. 24-25. [Dut]
• Summary: Discusses Araecerus fasciulatus which feeds on
kedele (Soja hispida). Address: Java.
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261. Sydow, Hans; Sydow, Paul; Butler, E.J. 1916. Fungi
Indiae orientalis. V. [Fungi of the East Indies. V.]. Annales
Mycologici 14(3/4):177-220. See p. 212. [4 ref. Lat; Ger]
• Summary: Septoria sojae (Syd. et Butl. nov. spec.) was
seen in the foliage of soybeans at Vernag, Kashmir (India) in
August and September 1908 by Butler. Contains a technical
description.
262. Williams, C.B. 1917. Re: Tests of soybeans with high
oil content. Letter to Prof. W.J. Morse, Bureau of Plant
Industry, Washington, DC, Feb. 3. 2 p. Typed, with signature
on letterhead.
• Summary: “Dear Prof. Morse: In connection with your
letter of January 4 we are wondering if the high oil strains
mentioned are represented in the lot of ﬁfty tested on our
plats during the past season.
“If this be true we have data on these in regard to yield
and it would probably only be necessary to test those which
have given a good yield at this point. The strains which have
yielded best with us are:
“37250–30.00 bushels per acre.
“37272–29.05 bushels per acre.
“37301–26.98 bushels per acre.
“37048–25.40 bushels per acre.
“38215–24.90 bushels per acre.
“37399–23.35 bushels per acre.
“37295–22.31 bushels per acre.
“37054–21.79 bushels per acre.
“37077–20.75 bushels per acre.
“37243–20.24 bushels per acre.
“38458–20.75 bushels per acre.
“Strains which yield lower than these could probably
not come in competition with Mammoth Yellow even though
their oil content were high. It is possible however that high
oil content strains, which yield low, could be crossed with
Mammoth or other high yielding strains with proﬁt. We are
interested in the matter of increased oil content and shall be
glad to make such tests as may help in the discovery of high
oil strains for this section.
“In connection the soybean and cowpea work conducted
in cooperation with your ofﬁce, we are wondering if it could
be changed somewhat without materially injuring the test.
In making these tests we have found it difﬁcult to ﬁnd a
sufﬁcient area of uniform soil on which to make the test. The
results have not been as consistent as we would like. On this
account we would suggest that two varieties of soybeans and
two of cowpeas be used in the culture test instead of three. In
the case of soybeans Manchu and Tokyo could be retained.
This would give one late and one early variety in the test. Of
the cowpeas Whippoorwill and New Era could be retained.
“In our tests it has been practically impossible to
cultivate the eighteen inch rows and they are usually taken
by grass and weeds. Tests in two foot rows would be more

practical for our conditions. We understand that these tests
are being correlated with your tests at Washington and hope
the changes suggested will not interfere with the test under
your conditions.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
263. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated
lecture on leguminous forage crops for the South. USDA
Syllabus No. 24. 16 p. Feb. 15. See p. 2-7, 9, 15. [9 ref]
• Summary: This syllabus is illustrated with 45 lantern
slides. The numbers in the margins of the pages refer to
the lantern slides as listed in the Appendix. Contents:
Introduction. Distinguishing characteristics of legumes of
leguminous plants. Function of root nodules and nodule
bacteria. Inoculation: Soil-transfer method, soil-coating
method, liquid-culture method. The relation of legumes
to cropping systems. Commendable cropping systems.
Utilization of leguminous crops. Legumes as green manures
(incl. cover crops and catch crops. “Cowpeas and soy beans
are perhaps the best legumes for catch crops in the South.”).
Principal leguminous crops for the south: Cowpeas, soy
beans, lespedeza, alfalfa, melilotus, red clover, alsike clover,
vetches, crimson clover, bur clover, peanuts, Florida beggar
weed, and velvet beans.
The section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 9) is a good, basic
2/3-page introduction to the crop. It begins: “The soy bean
is a comparatively new crop in this country, but one which
has fast gained favor in the North and South alike. The soy
bean withstands dry weather well and makes a hay similar
in quality to that of cowpeas and nearly equal in feeding
value to alfalfa. It grows erect and holds its leaves well, but
has a somewhat ﬁbrous stem. Soy beans produce heavier
seed yields than cowpeas and the seeds are richer in feeding
value. There are many different varieties, which vary in time
of ripening from 90 days from sowing to the entire growing
season. The Mammoth Yellow is the most commonly grown
late variety for hay, but ripens its seed only south of the
Potomac and Ohio rivers. The Ito San is one of the best
of early varieties, while the Haberlandt, Wilson, Tokyo,
Medium Yellow, and Barchet are popular in certain sections.”
The last two paragraphs describe how to sow soy beans,
and to cut and cure them for hay. “It is not well to plant soy
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beans near to woods, as rabbits are very fond of the plant.”
This Syllabus also discusses alfalfa and peanuts.
The Appendix (p. 15-16) states that soy beans are
illustrated in the following lantern slides: “3. Nodules on
soy-bean roots.” “5. Field of soy beans–plants which can
get nitrogen directly from the air.” “7. Soy beans, showing
effect of inoculation.” “17. Cutting soy beans and following
with wheat drill.” “31. Soy beans are well adapted to
cultivation. 32. Soy beans for seed, Peking variety.” Address:
1. Agrostologist in Charge of Forage-Crop Investigations,
Bureau of Plant Industry, USDA; 2. Specialist in Agricultural
Education, States Relation Service, USDA.
264. Fletcher, T. Bainbrigge. ed. 1917. Report of the
Proceedings of the Second Entomological Meeting. Calcutta,
India: Superintendent Government Printing. 340 p. See p.
47-48. Held 5-12 Feb. 1917 at Pusa, India.
• Summary: In the section titled “Leguminous Field-Crops”
pages 47-48 discuss Soy bean (Glycine hispida). Insects
found feeding on the leaves are Giaura (Cletthara) sceptica
(a minor pest), Diacrisia obliqua (a very serious pest that
sometimes attacks Soy-bean in large numbers and may
do serious damage), and Plusia orichalcea (a minor pest).
Amscacta moorei is a serious pest at Nadiad [in northern
Gujarat state]. On the young leaves and shoots is also found
Aproerema (Anacampsis) nerteria. Insects found boring
the stem are Nupserha bicolor (found at Bihar, Sabour and
Pusa), and Sphenoptera sp. (found at Bihar, Nagpur, and
Tharsa). Riptortus linearis and Riptortus pedestris are bad on
the pods in Assam. Address: Imperial Entomologist.
265. Johnson, A.G.; Coerper, Florence M. 1917. A bacterial
blight of soy bean (Abstract). Phytopathology 7(1):65. Feb.
• Summary: “For a number of years this disease has been
under investigation at Madison, Wisconsin. A malady
apparently the same has also been reported from other
parts of the United States. At Madison the disease has been
common during the past three years, especially on the leaves.
“These leaf lesions are small, rather angular spots,
in late stages, dark in color, brown to purplish black. In
the earlier stages they are translucent and water soaked in
appearance and yellowish to light brown in color. The lesions
may be irregularly scattered or variously grouped and they
not uncommonly coalesce. Rather inconspicuous glistening
ﬁlms of exudate are frequently noticeable on the lower
surfaces of the lesions.
“Repeated isolation cultures have yielded a
characteristic, white bacterial organism which has proved
pathogenic on soy bean, producing characteristic lesions as
described above. The same organism has been reisolated
from such lesions and its pathogenicity in turn proved. This
organism is a rod with rounded ends, motile by a single polar
ﬂagellum, hence referable to the genus Pseudomonas of
Migula or the genus Bacterium of Ehrenberg as interpreted

by Erwin F. Smith.
“Studies on the physiological characteristics of the
organism and its pathogenicity on other leguminous hosts are
in progress.”
266. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated
lecture on leguminous forage crops for the North. USDA
Syllabus No. 25. 18 p. Feb. See p. 2, 4, 6, 8, 11-12. [6 ref]
• Summary: Contents: Introduction. Distinguishing
characteristics of legumes of leguminous plants. Function of
root nodules and nodule bacteria. Inoculation: Soil-transfer
method, soil-coating method, liquid-culture method. The
relation of legumes to cropping systems. Commendable
cropping systems: Corn, oats, wheat, “grass” rotation.
Utilization of leguminous crops. Principal leguminous crops
for the north: Red clover, alsike clover, soy beans, cowpeas,
alfalfa, melilotus, vetches, crimson clover, ﬁeld peas.
This syllabus is illustrated with 45 lantern slides. The
numbers in the margins of the pages refer to the lantern
slides as listed in the Appendix.
The section titled “Legumes as green manures” (p. 8)
states: “A crop that is sown following the main crop of a
season is called a catch crop... Soy beans are perhaps the
best legume catch crop for this section.” “A crop sown to
occupy the ground during the interval between the growing
of regular crops is called a cover crop.” Winter cover crops
offer three beneﬁts; in addition, leguminous cover crops add
nitrogen to the soil. Soy beans are good for use as a green
manure in crop rotations.
In the section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 11-12, illustrated
with slides 31-34) is a good, basic 1¼-page introduction
to the crop. The ﬁrst part is identical to USDA Syllabus
No. 24, “Illustrated lecture on leguminous forage crops
for the South,” by the same authors. “The Ito San is one of
the best of early varieties, while the Haberlandt, Wilson,
Tokyo, Medium Yellow, and Barchet are popular in certain
sections.” The last part gives more details on how to sow
soy beans, and to cut and cure them for hay. “It is not well to
plant soy beans near to woods, as rabbits are very fond of the
plant.” Address: 1. Agrostologist in Charge of Forage-Crop
Investigations, Bureau of Plant Industry, USDA; 2. Specialist
in Agricultural Education, States Relation Service, USDA.
267. Cromwell, Richard O. 1917. Fusarium-blight, or
wilt disease, of the soybean. J. of Agricultural Research
8(11):421-40. March. Plus 1 unnumbered page with 2 photos
at end. Based on his 1918 PhD thesis, Univ. of Nebraska. [26
ref]
• Summary: One of the earliest studies on a soybean disease,
this gives a full account is given of Fusarium blight caused
by F. tracheiphilum Smith found in North Carolina. The
disease is characterized by a chlorosis and shedding of
leaves, and ultimately the death of the plant ensues. Cultural
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and morphological studies show that the organism producing
the disease on the soybeans is identical with the organism
producing the wilt of cowpeas, and inoculation experiments
show that cross inoculations can be made. Infection probably
occurs through the roots, and a coarse sandy soil appears to
favor the development of the fungus.
“North Carolina is probably foremost among these
[Southern] States in the production of soybeans. The yield
in 1909 was 13,313 bushels, and in 1915 was estimated as
approximately 1,000,000 bushels.”
Photos on end plate 95 show: (1) Diseased stem of
soybean plant, interior of healthy (unstained) stem, and
interior of diseased (discolored) stem of soybean plant. (2)
Soybean plants grown out of doors in pots in the same type
of clay soil. The plant on the left is healthy, while that on the
right is diseased and stunted through the naturally infected
soil. Address: Asst. Plant Pathologist, North Carolina Agric.
Exp. Station.
268. Fain, John R.; Vanatter, P.O. 1917. Soy beans and
cowpeas. Georgia State College of Agriculture, Extension
Circular No. 46. 8 p. March.
• Summary: Contents of the section on soy beans: History.
Description of plant. For food and oil. Seeding in corn.
Hay. Soy beans for silage. A grazing crop for hogs. Soil
requirements. Inoculation. Seeding. Drought resistance.
Varieties. Varieties grown for less than three years: Edward,
Cloud, Jet, Tokio. Difﬁculty in production (rabbits,
the pods burst upon maturing). Methods of harvesting.
Recommendations.
Table 1, titled “Variety test, soy beans–Average of three
years” (p. 4) lists the following varieties: Virginia, Black,
Mammoth Yellow, Wilson, Pekin, Haberlandt, Brown,
Tarheel, Acme, Hollybrook, Ito San Yellow. For each variety
is given: Yield of seed and of hay. Date harvested for hay,
for grain. Days to mature. The highest seed yield came from
Virginia (21.81 bushels/acre), followed by Black (15.41) and
Mammoth Yellow (14.85). The highest yield of hay cane
from Black (2.03 tons/acre), followed by Mammoth Yellow
(1.92) and Acme (1.80). The earliest variety is Ito San
Yellow (94 days). “Some of the dwarf kinds that have been
tried, mature much earlier but give very poor yields. The
early Dwarf Green was tried out for three years and gave a
yield of slightly over one-half ton of hay per acre, and a yield
of grain correspondingly low. Ordinarily these very early
sorts will not be used” (p. 4).
A table at the end of the article gives a comparative
analysis of the chemical composition of soy bean and
cowpea grain and hay. Address: 1. Prof. of Agronomy; 2.
Instructor in Agronomy. Both: Athens, GA.
269. Binford, E.E. 1917. Progress report, Substation
No. 1, Beeville, Texas, 1910 to 1914. Texas Agricultural
Experiment Station, Bulletin No. 214. 27 p. April.

• Summary: Describes cultural trials with various plants
conducted from 1910 to 1914 at the agricultural substation of
Beeville, Texas.
Page 14: “Soy bean varieties: During the years 1912,
1913 and 1914 variety tests of soy beans were conducted.
The 1912 test included eleven varieties, all of which
made very promising growth until pods were formed,
when excessive rains seemed to favor the development of
anthracnose, which ruined the seed crop. In 1913 and 1914
rabbits destroyed the test when the plants were young and
tender. The soy bean grows well here and makes a good
forage yield when grown on land protected from rabbits.”
A section on peanuts and peanut varieties also included
(p. 13-14). Address: Bee County, Texas.
270. Walton, W.R. 1917. How to detect outbreaks of insects
and save the grain crops. Farmers’ Bulletin (USDA) No. 835.
24 p. June. Revised in 1935.
• Summary: “A great portion of the annual loss to the grain
crop due to insect injuries can be avoided by vigilance and
vigorous action on the part of grain growers.”
“Crops belonging to the bean family, such as cowpeas,
soy beans, clover, alfalfa, etc., may be interposed safely
between sod and grain and especially between sod and corn,
in order that injury to the rain cop by these pests may be
avoided.” Address: Entomologist in Charge of Cereal and
Forage Insect Investigations.
271. Burrill, Thomas J.; Hansen, Roy. 1917. Is symbiosis
possible between legume bacteria and non-legume plants?
Illinois Agricultural Experiment Station, Bulletin No. 202. p.
111-81. July. [440* ref]
• Summary: “Introduction: The work reported in this bulletin
deals with an attempt to develop a symbiosis between
legume bacteria and non-legume plants similar to that which
exists between legume bacteria (Pseudomonas radicicola)
and legume plants.” Note 1. This attempt failed.
“Since the demonstration, in 1886, by Hellriegel and
Wilfarth of the symbiotic ﬁxation of atmospheric nitrogen
by legume plants and certain microorganisms, no crop
rotation has been considered rational that does not include
a liberal use of legumes. The importance of this discovery
to agriculture is generally appreciated. That it is applicable
thruout the world makes it of especial value to mankind.”
Numerous tests made with the bacteria isolated from
cowpea, soybean, Japan clover, and other plants show clearly
and invariably monotrichnic ﬂagellation. Therefore the
designation Pseudomonas radicicola was restored.
By an extensive series of cross-inoculations, the
researchers demonstrated eleven groups of legume bacteria.
When arranged according to cultural characters, all the
cultures in the eleven could be placed in only three groups.
The soybean is mentioned (in passing) on pages 119,
123, 125, 134-35, 137, 154.
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Among the 17 photos, no. 5 (p. 124) shows
Pseudomonas radicicola, with polar ﬂagellum, on peanut
(B), hog peanut (Amphicarpa monoica), and soybean.
Note 2. At the end of this article are two long
bibliographies, each with the publications listed
chronologically. (1) Symbiotic nitrogen ﬁxation by legumes
(1687-1916; p. 161-78); (2) Non-legume root nodules (18601915; p. 179-80).
Note 3. The Foreword, by E. Davenport, Director of
the Station, begins: “This bulletin reports the last work of
Thomas Jonathan Burrill, who in 1880, thru studies of pear
blight, ﬁrst experimentally proved the fact that plant diseases
are sometimes caused by bacterial invasion.” It goes on to
tell how, after retirement, he devoted the last three years of
his life to this work, until his death on 14 April 1916, before
the work was ﬁnished. His assistant faithfully wrote up his
results. Address: 1. Prof. of Botany, Emeritus; 2. Asst. in
Nitrogen-Fixation Research.
272. Bussy, L.P. de. 1917. Lasioderma in Deli en zijn
bestrijding [Lasioderma in Deli and methods for controlling
it]. Mededeelingen van het Deli Proefstation te Medan
(Sumatra) 10(6):129-60. July. See p. 134, 137. [Dut]
• Summary: Discusses Lasioderma serricorne, its life
cycle, life history and habits, environmental factors, and
fumigation. This insect attacks soybeans (kedelé, soja.
Glycine soja). Address: Medan, Sumatra.
273. Matsumura, Shonen. 1917. A list of the Aphididae of
Japan, with description of new species and genera. J. of the
College of Agriculture, Tohoku Imperial University 7(pt.
6):351-414 + plates. July. See p. 387-88. [Eng]
• Summary: Section 25, titled Aphis glycines n. sp.
(presented as a new species), discusses the hosts,
distribution, and morphology of these aphides (insects).
Its body is 1.6 mm long. Its habitat is Hokkaido, Japan. It
feeds on soybeans (Glycine hispida). Its Japanese name is
Daizu-abura. Address: Prof. College of Agriculture, Tohoku
Imperial Univ.
274. Goot, P. van der. 1917. Het Tephrosia kevertje [The
small Tephrosia beetle]. Mededeelingen van het Proefstation
Midden-Java No. 26. 36 p. 2 plates. [4* ref. Dut]
• Summary: Pages 11-12 state that the soybean (locally
named Kedelé) is attacked by the Tephrosia beetle
[Araecerus fasciulatus]. Discusses: Behavior, biology,
environmental factors, generations, host plant range, host
records and distribution, host selection, humidity, Java,
leguminosae, life cycle, life history and habits, oviposition,
pod, races, seed, and seed in storage. Address: Salatiga.
275. Hill, C.E. 1917. Report of the forage crop investigations
on the eastern Oregon dry-farming substation, Moro,
Oregon. Moro, Oregon. See p. 42-44.

• Summary: The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
ﬁrst time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Ofﬁce of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.
“All varieties but Early Green emerged with very
ﬁrm stands. The plants averaged about 4 inches apart in
the rows... Soil was secured from land on the experiment
station farm at Corvallis which had grown soy beans and
was drilled along the rows after seeding. The plants were
examined during the season but none having nodules were
found. The failure in securing nodules may be due to the fact
that after the inoculated soil was drilled into dry ground, no
rains occurred during the summer months. The varieties were
given three cultivations and some hoeing.
“All varieties but Early Green were harvested when the
leaves were dry and falling... As all varieties but Manchu
were damaged more or less by rabbits, it was not deemed
advisable to take the total yield of the two rows seeded to
each variety in determining the varietal yields.”
The yields of the different varieties were as follows:
Early green 11.4 bu/acre, Ito San 10.5, Manchu 10.5, Black
Eyebrow 7.8. Address: Scientiﬁc Asst.
276. Roepke, W. 1917. Verslag over het jaar 1916/17,
betreffende de technische werkzaamheden van het
Proefstation Midden-Java, uitgebracht door den Directeur
[Report about the year 1916/17, concerning the technical
activities of the Central Java Experiment Station, by the
Director]. Mededeelingen van het Proefstation Midden-Java
(Batavia) No. 28. p. 10-33. See p. 30. [Dut]
• Summary: Discusses Pachymerus chinensis (now named
Callosobruchus chinensis), which is known to feed on
soybeans (kedelé or Glycine soja). Address: Java.
277. Saccardo, Pier Andrea. 1917. Notae mycologieae. Series
XXIII. Fungi Philippinenses a cl. Prof. C.F. Baker collecti
et communicati [Notes on mycology. Series 23. Fungi of
the Philippines collected and communicated by Prof. C.F.
Baker]. Atti della Accademia Scientiﬁca Veneto-TrentinoIstriana 10:57-94. 3rd Series. [Ita]
• Summary: Includes a technical description of Trotteria
venturioides n. sp. found on “Glycines (Soja) hispidae” at
Los Baños, Philippines, in Sept. 1915.
Note: The title pages states that volume 10, for the years
1917, 1918, and 1919, was published in 1919. Address:
Baker: Prof. of Agronomy at the School of Agriculture at Los
Baños, Philippines. Also director of the Singapore botanical
garden (Malacca).
278. Whittle, Charles A. 1917? Why soy beans? Southern
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Fertilizer Association, Soil Improvement Committee,
Circular No. 3. 4 p. Undated. But it was received by the
USDA National Agricultural Library on 24 May 1918.
• Summary: “If the boll weevil takes from 30 to 50 per cent
of the cotton crop then something else must be grown to
supplement cotton. Soy Beans can lay strong claims for a
place. The demand for its oil and meal is rapidly increasing.”
Contents: For human food: Soya biscuits (containing soya
ﬂour), soy bean milk (used for centuries in Japan and China
“Because of its food value and for sanitary reasons, it is
of greatest importance to bakeries and confectioners”).
For stock feed. For industrial uses: Soap and paint. Wide
adaptation to soil and climate. The increasing demand.
Varieties. Yields and returns. Fertilization. Address: Atlanta,
Georgia.
279. Hall, C.J.J. van. 1918. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indië in 1917 [Diseases and
pests of cultivated plants in the Dutch East Indies in 1917].
Mededelingen van het Laboratorium voor Plantenziekten
(Indonesia) No. 33. 42 p. Jan. See p. 15. [Dut]
• Summary: The section titled “Soybeans” (Kedelee)
contains three entries: (1) Residency of Yogyakarta and
Surakarta (Residentie Djoejakarta en Soerakarta): In the
residency of Yogyakarta [Pron: Jogjakarta], the soybean was
injured by the bean-borer (Agromyza) and by caterpillars.
(2) Residency of Rembang: The soybean plant was injured
by lots of rain, just like the tobacco plant. (3) Residency of
Kediri: The soybean suffered much injury from the rains and
was injured by the bean-borer (Agromyza)
Also mentions Ophiomyia. The introduction states that
owing to the wet east monsoon [dry season] of 1916 and the
prolonged rains during the west monsoon of 1917, insect
injury was less than in previous years.
Note: As of 2003, the ﬁrst two residencies are in the
Indonesian province of Central Java, and the last is in East
Java. Address: Dr., Institut voor Plantenziekten en Cultures,
Departement van Landbouw, Nijverheid en Handel [Dutch
East Indies].
280. Shirai, Mitsutarô. 1918. On the development
of plantpathology in Japan: A brief historical sketch.
Nippon Shokubutsu Byori Gakkaiho (Annals of the
Phytopathological Society of Japan) 1(1):1-4. Jan. [2 ref.
Eng]
• Summary: Since ancient times, it has been one of the chief
duties of rulers and legislators in Japan and China to protect
their peoples from calamities including epidemic plant
diseases, injurious insects, etc. Historical records on these
subjects are abundant. In early times, historians and peoples
in the Orient believed that such calamities were the result
of “ill virtues and bad conducts of the ruling sovereign, and
the sovereign himself believed that the conditions might be
improved and the unlucky events averted only by his good

behavior and by his true faith in the Heaven.”
In 143 B.C. we read of a case of grasshopper pest in
China. In 48 B.C. the earliest record of frost damage to
mulberry trees in China appears. By 1185 A.D. in China the
use of oils as an insecticide against the rice ﬂy was recorded.
In 1765 the practice of steeping cotton seeds in boiling water
before sowing was recorded in China, about 120 years before
the discovery of this treatment by Prof. Jensen in Europe.
In Japan, after the great revolution of 1866 [Meiji
Restoration of 1868], the Japanese government took great
pains in introducing European civilization. Prof. Hilgendorf
of Germany came to Tokyo and taught botany and zoology
in the Kaisei Gakko, a medical institute. In his lectures
on medical botany, it is said that he often discussed plant
diseases. After his return to Germany, Prof. Ahlburg came
to Tokyo in his stead. His specialty was horticultural botany,
and he delivered special lectures on plantpathology to
members of a private assembly of amateur agriculturists.
In 1878 the Agricultural College of Komaba was
established near Tokyo and S. Matsubara was appointed
teacher of botany and zoology there. In 1882 the Tokyo
Botanical Society was established. In 1899, the section
of plantpathology in the Central Agricultural Experiment
Station at Nishigahara was organized, and S. Hori and
Y. Ueda were appointed leaders of the mycological and
bacteriological laboratories respectively.
“In 1903, Ideta’s Lehrbuch der Pﬂanzenkrankheiten
appeared, a epochmaking work on this branch of botany in
Japan. In May 1906, a professorial chair for plantpathology
was provided for the ﬁrst time in the Agricultural College
of the Tokyo Imperial University.” Address: Prof. of
Phytopathology, Agricultural College, Imperial Tokyo Univ.
[Japan].
281. Progressive Farmer (The) (Raleigh, North Carolina).
1918. Three great forage crops–How to grow them: How to
grow soy beans. 33(7):213. Feb. 16.
• Summary: Soils.–The soy bean has been particularly
successful in the upper two-thirds of the Cotton Belt,
especially on clay and clay loam soils. It is also very largely
grown on certain reclaimed lands in eastern North Carolina.
For the sandy soils of the lower South, we prefer velvet
beans for soil improvement and as a grazing crop for hogs
cattle.
“Fertilizers.–Being a legume, or nitrogen-gatherer, the
soy bean does well with fertilizers low in nitrogen content.
On a fair grade of soil we recommend leaving out nitrogen
entirely, using mainly acid phosphate at the rate of 200 to
300 pounds per acre, and possibly some potash, when prices
are low enough to justify its use.
“Preparation.–As with most other crops, good soil
preparation is important. Break well and use the harrow to
make the seed bed ﬁne and mellow. An important point is to
see that the seed are not planted too deep, since poor stands
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will result.
“Inoculation,–It appears fairly certain that to do best soy
beans should be inoculated when planted on land where they
have never been successfully grown. To do this, one of the
standard artiﬁcial cultures may be used, or soil from a ﬁeld
where soy beans have done well may be scattered broadcast
over the ﬁeld to be planted at the rate of from 500 to 2,000
pounds per acre.
“Varieties.–The Mammoth Yellow, because of its
luxuriant growth, is probably the most popular variety for
the South, especially for hay. Other popular varieties are:
Hollybrook, Ito San, Virginia and Haberlandt.
“Methods and Time of Planting.–As a hay crop after
oats, wheat or rye, soy beans are excellent, especially in the
upper two-thirds of the Cotton Belt. However, they should
be planted in rows and given two or three light cultivations,
rather than broadcasted. Another popular method is to plant
the beans in the corn rows between the hills of corn, the
beans thus getting the beneﬁt of the cultivation given the
corn. Beans may be planted any time from the middle of
April to the ﬁrst of July. One-half bushel seed per acre is the
usual rate of seeding in drills.
“Cultivation.–Whether planted with corn or in drills
alone, cultivation should be about the same with the primary
objects of keeping down grass and weeds and conserving
moisture with as little injury to the root system as possible.
“As a Seed Crop.–Soy beans may generally be depended
upon to make much heavier yields of seed than cowpeas,
crops of 20 to 30 bushels per acre being common. The cost
of cultivation is low and at present prices for labor it will be
seen that the crop may be grown quite proﬁtably. In sections
where the beans are largely grown a special bean harvester
that harvests a row of beans at a time is used.
“As a Grazing Crop.–Because of its heavy yield of
seed, the soy bean is especially valuable for hogs, few crops
equalling it in the production of cheap pork.
“As a hay Crop.–Soy beans after small grain make a
hay of excellent quality, especially high in protein. The hay
should be cut after the pods are formed, but before they get
dry enough to shatter out their seeds. Yields of hay run from
one to three tons per acre.”
282. Howell, E.V. 1918. Soy beans and soy bean oil. J. of the
American Pharmaceutical Association 7(2):159-63. Feb. [14
ref]
• Summary: “This bean is a native of southeastern Asia.
It is at present the most important legume grown in China
and Japan, where it is grown almost exclusively for human
food. It has been cultivated from a remote period, each
district having its own distinct variety, some two hundred
kinds in all... The bean was introduced into England in
1790. Apparently the ﬁrst mention of soy beans in American
literature was in the New England Farmer, October 23, 1829,
in an article by Thomas Nuttall.” There follows a summary

of this article and several other early U.S. documents that
mention the soy bean.
“Importance: I think the soy bean is the most important
plant introduced into the South within a hundred years. This
opinion is based on the range of the plant, the value as a
soil improver, and the numerous uses of the seed and oil,
together with the fact that the present cottonseed oil mills
can produce the oil with practically no change in machinery
and thus double their mill season. The beans can be stored,
as they are practically immune to insects. Especial emphasis
is placed on this statement in the present demand for food on
account of the war. In Japan the bean forms one of the most
important articles of food, by nature a meat, to go with the
starch of rice. The Chinese make from the beans a cheese
resembling our own cheese, while the Japanese make the
well-known sauce for rice or ﬁsh, soy or suey sauce. It is
one of the principal ingredients in ‘Tofu’ (bean curd), natto
(steamed beans), and white and brown miso, which is like
our molasses brown bread.”
“A factory for the production of this [soy] milk has
recently been established in America. This can be used
in cooking, by bakers, confectioners, and chocolate
manufacturers. I have before me the following food articles
in which soy bean meal is the principal ingredient: Egg
substitute No. 1, egg substitute No. 2, colored cocoanuts,
coffee substitute, cocoa substitute, roasted malted nuts,
coloring curry powder, cutlet powder, soy and navy beans
with pork, the equal of any pork and beans.
“The use of the soy meal for soups, for proportional
use in mufﬁns, cookies, fritters, croquettes, biscuit, and loaf
bread is unlimited. Its use is checked only by our prejudice
for certain customary ﬂavors, just as northern people and
Europeans do not use corn meal. In other words, North
Carolina, if forced to by war conditions, could largely exist
on the soy beans crushed in the State this year, including
the imported and native beans crushed, the oil from which I
estimate to yield this year 400,000 gallons. This oil can be
used for frying, and for a salad oil in French dressing or in
mayonnaise. I fried a partridge in the crude unreﬁned oil, and
found it delicious.
“While the chief use, so far, of the oil has been for
soaps and paints, the particular object of this paper has
been to call attention to the use of soy oil in pharmaceutical
preparations.”
Tables show: (1) The speciﬁc gravity, saponiﬁcation
value, and iodine for three samples of Manchurian soy oil
purchased in New York. (2) The chemical composition of soy
bean meal (8.77% fat), compared with the meal of ﬁve other
seeds (including cottonseed, linseed {old and new process},
decorticated peanut, and sunﬂower seed). (3) Four chemical
constants of seven samples of domestic and imported soy
oils (from L.P. Nemzek). (4) The food values (nutritional
composition) of soy beans and six other foods, including lean
beef, milk, and eggs.
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Because of World War I: “During the past six or
seven months there has been produced in this country in
the neighborhood of one hundred thousand gallons of soy
oil. The largest part of this quantity has been produced in
North Carolina by the Elizabeth City Oil & Fertilizer Co.,
Winterville Cotton Oil Co., and the New Bern Cotton Oil &
Fertilizer Mills. Samples from the different crushings have
been examined in comparison with the imported oil.”
“Medicinal use: In England a diabetic biscuit is
manufactured. In this country an infant’s food from the
soy bean is on the market. The enzyme in the bean is also
attracting attention and opening a ﬁeld for investigation.”
Note 1. This paper was presented at the Scientiﬁc
Section, American Pharmaceutical Assoc., Indianapolis
meeting, 1917.
Note 2. This is the earliest English-language document
seen (Oct. 2008) that contains the word “crushings.”
Note 3. This is the earliest English-language document
seen (Oct. 2016) that contains concept of “new process” and
“old process.” But it is applied to crushing linseed rather
than to crushing soybeans.
283. Farver, Warner E. 1918. Soy beans no harm to corn.
National Stockman and Farmer 42(3):72. April 13.
• Summary: Concludes that planting soy beans (also called
“soys”) with corn does not reduce the yield of corn nor
injure the corn. The seeds of soy beans and corn should
never be mixed together when planting; plant about a gallon
of soy beans per acre. If the beans are mixed with fertilizer,
there is some risk of the fertilizer killing the inoculating
bacteria. “We keep the newly-plowed ground worked with
the roller as rapidly as it is plowed. When the soys and corn
are planted we aim to cultivate them, so that the moisture
is conserved, ﬁrst cultivating rather deep, and the last
cultivations very shallow. This system of conservation of
moisture is the main thing in growing a combination of soy
beans and corn.”
The only trouble with weeds was with foxtail, and this
was caused by wet weather. The secret to keeping weeds
down is in harrowing twice, ﬁrst just before or while the corn
and beans are coming up, and again when they are about one
and one-half inches tall. “A heavy weeder serves well but a
harrow is better. By the time cultivation begins the ground
thrown about the plants will keep the weeds under control.
I always have ﬁgured that if I can raise two crops together
without injury to either, alsike clover and timothy, vetch and
rye, etc., I should be willing to take more pains than usual to
keep weeds down.
“As to method of planting we plant about a gallon of
soy beans per acre, mixing them with the fertilizer. When
no fertilizer is used dry sifted earth will do. Soil from a
former soy-bean ﬁeld would be well, for we would not need
to inoculate the seed. When mixing the beans with fertilizer
we run some risk of the fertilizer killing the inoculating

bacteria. This is especially true of acid fertilizer. A very good
plan is to secure soil from a ﬁeld where a crop of soy beans
grew with successful inoculation, and after sifting mix it
with the fertilizer. This would inoculate the soy beans and at
the same time there is no danger of injuring the bacteria in
the soil. In no case mix the soy beans and corn together. As
an experiment I tried this two yours ago. The result was an
irregular stand of each.” Address: Holmes Co., Ohio.
284. Heuer, W. 1918. Gemuesebau: Die Sojabohne eine
wichtige Kulturpﬂanze der Zukunft [Vegetable gardening:
the soybean, an important crop plant of the future].
Gartenwelt (Die) 22(17):130-31. April 26. [Ger]
• Summary: Discusses the work of Prof. Haberlandt and
others to introduce soybeans to Germany. In general,
Germany is too cold to get good soybean yields, however if
the best soybean varieties and proper localities are carefully
selected, it is possible to get good yields. For 70 years
Germans have been breeding soybeans and there are now
varieties that deﬁnitely give good yields.
In the especially unfavorable summer of 1916 the ﬁrst
soybean plants in the garden of the Plant Physiology Institute
of Berlin-Dahlem (Pﬂanzenphysiologischen Institus BerlinDahlem) were already ripe on Sept. 12 and by the beginning
of October, all of the plants were completely mature and
harvested. In the dry and hot summer of 1917 the maturity in
general was not any earlier, however the success of the crop
was very large. The yield was 200 to 400 beans for each bean
planted, depending on the variety. I am convinced is still
going to increase quite signiﬁcantly.
The importance of having nodule-forming bacteria in
the soil is emphasized. The Royal Bavarian AgriculturalBotanical Institution of Munich (kgl. bayr. agrikulturbotanischen Anstalt München) succeeded in breeding these
bacteria in pure culture. Their presence in the soil will
deﬁnitely increase the yield of soybeansl.
Planting instructions are given. The main pests of
soybean plants are hares and rabbits, which prefer the
yellow-seeded varieties. Rats and mice like the ripe seeds.
Of the yellow, black, and brown varieties, the yellow are
to be especially recommended for the garden.
Given the importance of the matter, the War Committee
for Vegetable and Animal Oils and Fats has noted that
early maturing varieties already exist in Germany and their
dissemination among the German people is important so that
we have the largest possible amount of reliable seed in 1919.
Their main use was initially more in the food industry
than in individual homes. The great strength of the seeds is
not in their preparation like other types of [common] beans.
We will surely be successful in overcoming this difﬁculty
somehow. With the aid of a meat grinder it is already
possible, or by taking the cooked beans and crushing them;
in different ways they can be used for human consumption
and nutrition.
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Note: Berlin lies in northeastern Germany, too far north
for soybean cultivation. The warm southern parts of the
country are much more suitable. Address: Dahlem, Berlin,
Germany.
285. Bridwell, John Colburn. 1918. Notes on the Bruchidae
and their parasites in the Hawaiian Islands. Proceedings of
the Hawaiian Entomological Society 3(5):465-505. April.
For the year 1917.
• Summary: Discusses Acanthoscelides obtectus, Bruchus
pisorum, B. ruﬁmanus, Calosobruchus chinensis, C.
quadrimaculatus.
In conﬁnement the author induced Bruchus pruininus to
oviposit upon 44 seeds including the soybean. The soybean
can serve as larval food and from them adults have been
bred.
The Dolichos weevil, which in Hawaii breeds commonly
only in Dolichos lablab, was bred to adulthood in captivity
from the soy bean, adsuki bean, and other legumes.
With Bruchus chinensis, the author was able to secure
oviposition in Hawaii upon 40 species of leguminous seeds
(including soybeans), and adults have been bred from
soybeans and several other legumes.
The author bred Bruchus quadrimaculatus
experimentally on soybeans and other legumes. Adults have
been bred on soybeans.
A species of Spermophagus (probably the one called
the Mexican bean weevil by Chittenden, Spermophagus
(Zabrotes) pectoralis Sharp) was bred to adulthood
experimentally in Hawaii on soybeans and other legumes.
Results in trying to breed Bruchus obtectus on soybeans
were inconclusive.
A table (p. 501-003), titled “Experiments with Various
Seeds Relating to the Oviposition and Breeding of Hawaiian
Bruchidae,” is included.
286. Kanzawa, T. 1918. Daizu royô ni tsuite [On the soybean
pod gall midge]. Byochu-gai Zasshi (J. of Plant Protection,
Tokyo) 5(4):283-85. April. [Jap]
• Summary: Discusses Asphondylia. Address: Yamanashi
ken-ritsu, Noji Shikenjo (Agric. Exp. Station).
287. Riegel, W.E. 1918. Soy beans for Illinois. Orange Judd
Farmer 64:574. June 1.
• Summary: This article begins: “It is essential to secure
good seed with soys as well as other crops. Never use it a
year old unless it has been thoroughly tested. All seed should
be inoculated with the glue or other method equally good.”
Discusses the glue method of inoculation, planting methods,
the two greatest enemies of soy beans (the crust that forms
after heavy rains, and weeds), cultivation, harvesting, and
threshing.
“When seeded with the drill, it is necessary to cultivate
about three times with weeder or rotary hoe to keep weeds

down. The ﬁrst cultivation should be when weeds are very
small, and the last cultivation must not be after the beans are
10 to 12 inches high, or when the bloom has begun to form.”
Note: This is the earliest document seen (Jan. 1998)
that uses the term “rotary hoe” in connection with soybean
production. Address: Champaign County, Illinois.
288. Cauthen, E.F. 1918. Growing soy beans in Alabama.
Alabama Agricultural Experiment Station, Bulletin No. 202.
p. 79-84. June.
• Summary: This is a popular edition of Bulletin No.
203. Contents: Introduction. Uses. Fertilizer and culture.
Inoculation. Harvesting and thrashing. Varieties.
Varieties mentioned: Biloxi, Blackbeauty [Black
Beauty], Ebony, Edward, Haberlandt, Hollybrook, Mammoth
Yellow, Wilson.
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety “Blackbeauty”–spelled as one
word. Address: Assoc. Agriculturist.
289. Abbot, J. Lloyd. 1918. Why I am planting over 400
acres of orchard to soy beans in preference to cowpeas or
velvet beans. Bean-Bag (The) (St. Louis, Missouri) 1(2):11.
July.
• Summary: “On ground as good as ours, velvet beans are
out of the question after the ﬁrst year, as it is impossible to
keep them off the trees to a sufﬁcient extent to prevent them
from ruining the trees. This eliminates the velvet bean to start
with, leaving only the cowpea and soy bean to consider for
our own conditions, and both of them have done well in the
past in our orchards.
“The soy bean can be planted both earlier and later than
the cowpea, as it will germinate in weather too cool for the
cowpea to germinate, and will mature a big crop of grain if
planted late, in weather too cool for the cowpea to make a
satisfactory yield. Light frosts sufﬁcient to kill cowpeas and
other tender plants do not affect the soy beans, either when
young or old. The more fertile the soil and the greater the
rainfall, the more apt the cowpea is to make big growth of
vine and little grain, while under those favorable conditions
the soy bean will make still greater grain yields than
normally; this in addition to being a drought-resisting plant.
The large rainfall is a condition which we are likely to hit
every season.
“Soy beans which average 25 per cent protein and 20
per cent oil, as compared with 25 per cent protein and 1.7
per cent oil for the cowpea, are not equalled by any other
grain as a supplement to the corn and roughage of the farm,
and may even be substituted for that exceptionally rich feed,
cotton-seed meal.
“The oil mills will pay a proﬁtable price for the soy
bean, and will not buy the velvet bean or the cowpea.
“The seed is not attacked by weevils and other insects,
as in the case of the cowpea.
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“The seed may be threshed from the hay with a common
grain thresher, while the cowpea requires a special machine.
This after the crop has been cut with a mower or binder.
“The soy bean may be harvested directly in the ﬁeld by
any one of the three soy bean harvesters (the Gordon, the
Prichard, and the Scott, all three manufactured in Elizabeth
City, North Carolina), while the cowpea crop cannot be
picked by machinery, and if the grain is to be picked by
hand, which is the practice in this section, where there are
so few threshing machines. If the cowpea grain is harvested
by a mower, or any other machine, preparatory to being run
through a thresher, only the ripe grain is secured, while the
grain which would have matured from the blossoms at the
time of cutting is lost. These soy bean harvesters can harvest
about ﬁve acres a day, and cost only about $125.00. A grain
yield of only 25 bushels to the acre, 125 bushels to 5 acres, at
a price of $4.50 per bushel, will pay for itself in one season,
with money saved over hand picking.
“The soy bean seed decay slowly when left on the
ground, and hence are suitable for winter hog pasture.
“The soy beans ripen together, hence the total yield
can be obtained by machine picking or harvesting, while to
obtain the total yield of cowpeas the expensive hand picking
has to be resorted to, and the picking has to be done several
times instead of just once, as with the soy bean.
“The soy bean grows erect instead of a vine, hence the
difﬁculty of controlling it is not an item in its culture.
“In planting a row of soy beans and a row of corn, over
my entire corn plantings, I get almost as much corn, just as
with the velvet beans planted in this way, but I can harvest
the corn at any time I wish, as well as harvest the soy beans
at the proper time, neither interfering with the other, and I
can get the crop off the land in time for a fall or early spring
crop, which is extremely difﬁcult with the velvet bean when
It is pastured, and the velvet bean is only most proﬁtable
when pastured.
“The soy bean is superior to cowpeas or velvet beans for
silage with corn.
“The grain yield of soy beans is about the same as the
yield of corn in this section, although Citronelle growers
made as high as 34 bushels of soys to the acre, and that only
after one year’s previous experience with growing the crop.
Thirty-four bushels is far above the average corn yield of the
section.
“The soap manufacturers and the paint manufacturers
are beginning to use the soy bean oil very extensively. The
reﬁned soy bean oil is being used for table purposes, just as
some of the other vegetable oils. The Europeans are several
years ahead of us in this latter respect.
“The soy bean meal, the by-product of the oil mills, is a
valuable stock feed, competing with peanut meal and cottonseed meal.
“The soy bean may be used as a human food: It makes
the following delicious dishes: Roasted soy beans; soy bean

soup; boiled soy beans; soy bean mufﬁns; baked soy beans;
soy beans cooked with tomato sauce; baked soy loaf; soy
bean crust; soy bean coffee. In this time of food scarcity,
we need every staple food we can grow. The soys can be
harvested and kept for food for years. What better insurance
is there against a food shortage than to grow soy beans?
“Canning factories are using the soy beans instead of the
navy beans to put up canned pork and beans. Try a sample of
the ‘Dyer’ or ‘Alice’ brands of ‘Pork and Beans’ put up by
the Dyer Packing Co., of Vincennes, Indiana.
“Soy beans are much richer in protein than lima beans
or sirloin steak. In fact, they contain double the amount of
protein contained by these two staple food products. The soy
bean contains about the same amount of fat that Is contained
in lima beans. The full value of the soy bean as a food
product is slightly higher than sirloin steak and lima beans.
It has been stated by food experts that for men who are
engaged in hard manual labor, where they burn up a lot of
their tissues in the effort, soy beans are as suitable for food
as is steak.
“Summary: The soy bean makes more grain per acre; it
can be harvested by machinery, hence more cheaply; it ﬁts
into intensiﬁed farming better; there are a greater number
of uses for the grain, hence greater demand; and it is worth
more per bushel when harvested than either the cowpea or
the velvet bean. In addition to all these advantages, it is a
delicious human food and meat substitute.
“Can you afford not to grow soy beans?” Address:
Mobile, Alabama.
290. Berkshire Farmers’ Bulletin (Berkshire Co. Farm
Bureau, Pittsﬁeld, Massachusetts). 1918. Demonstrations.
1(9):9-10. July.
• Summary: “Readers of this bulletin will have noticed the
Farm Bureau demonstration signs throughout the towns
in the county. We have on our books sixty-ﬁve of these
demonstrations... We have seven plots in which soy beans
are being grown with corn; the purpose of which is to
demonstrate the value of soy beans in silage. We have only
a few variety tests of the soy beans. Next year this should
be made a special part of the demonstration work. A great
many farmers are growing soy beans with corn this year for
the ﬁrst time besides those we have entered in our project
work, and all these should be followed with interest by
silage growers. Some plots were not planted in this project
on account of failure to get soy beans. One large plot in
Alford where the soy beans had come up beautifully with
the corn was entirely eaten off by the large European Jack
rabbits which have come across from New York state in
Western Massachusetts. Evidently these soy beans were
much more palatable to rabbits than our native varieties, for
a considerable acreage of ﬁeld beans growing nearby have
been untouched.”
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291. Morse, W.J. 1918. The soy bean: Its culture and uses.
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents: Summary. Commercial importance.
Climatic adaptations. Soil requirements. Preparation of the
seed bed. Fertilizers. Inoculation. Time of planting. Depth of
planting. Rate of seeding. Method of seeding. Cultivation.
Varieties (22): Barchet, Biloxi, Black Eyebrow, Chiquita,
Early Brown, Elton, Guelph (“also known as Medium Green,
Early Green, Medium Early Green, and Large Medium”),
Haberlandt, Hahto, Hollybrook, Ito San (“has been known
under the names of Japan Pea, Yellow, Medium Yellow,
Dwarf Yellow, Early Yellow, Early White, and Coffee
Berry”), Lexington, Mammoth, Manchu, Medium Yellow
(“has been grown under the names Early Yellow, Mongol,
Banner, and Roosevelt”), Mikado, Peking (“In variety tests
the Peking, Sable, and Royal varieties appear to be identical,
and it is quite evident that the latter two are selections from
the Peking.”), Shanghai (“has been grown in North Carolina
under the name of Tarheel Black”), Tokyo, Virginia, WilsonFive [black seeded], Yokotenn [Yokoten].
Soy beans in rotations. Soy beans in mixtures: With
cowpeas, corn, sorghums, or Sudan grass. Soy beans for
seed: Yields of seed, feeding value, for human food, for oil
and meal, viability of soy-bean seed, cost of production, soybean straw. Soy beans for hay: Time of cutting, curing soybean hay, feeding value of soy-bean hay, yields of soy-bean
hay. Soy beans for soiling. Soy beans for pasture. Soy beans
for ensilage. Soy beans for soil improvement. Enemies of the
soy bean: Rabbits, root-knot caused by a nematode, cowpea
wilt due to a Fusarium, caterpillars, and black blister beetles.
“Commercial importance: The soy bean, also called the
soya bean, the soja bean, and in North Carolina the stock
pea, is an annual leguminous plant, a native of southeastern
Asia. It has been cultivated in China, India, and Japan for
more than 5,000 years and in extent of use and value is the
most important legume now grown in these countries.”
“The soy bean was introduced into the United States as
early as 1804, but it is only during the last decade that it has
become a crop of much importance. At the present time it is
most largely grown for forage. In many sections, especially
southward and in some parts of the corn belt, a very
proﬁtable industry has developed from that growing of seed.
During the past few years the acreage has increased to a very
considerable extent. The large yield of seed, the excellent
quality of forage, the ease of growing and harvesting the
crop, its freedom from insect enemies and plant diseases,
and the possibilities of the seed for the production of oil and
meal and as a food all tend to give this crop a high potential
importance and assure its greater agricultural development in
America” (p. 3).
Concerning the variety Hahto (p. 14): “This variety
recently introduced from Japan is a large producer of seed
and forage, and the seeds when from three-fourths to full

grown make an excellent green vegetable, similar to the
Lima or butter bean. Plants stout, erect, maturing in about
135 days; pubescence tawny; ﬂowers purple; seeds olive
yellow, with a black seed scar, much ﬂattened, very large,
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note
1. This is the earliest English-language document seen (May
2003) that uses the term “butter bean” to refer to the lima
bean.
Uses for human food (p. 22-23): “Until 1916 the soy
bean had been used but little in the United States for food
and only as a special diet for persons [diabetics] requiring
foods of a low starch content. Much interest has been shown
during the last two years in the possibilities of the soy bean
for food. The United States Department of Agriculture
and many schools of cookery and domestic science have
conducted successful experiments in utilizing the dried
beans in the manner of the navy bean and the green beans
when three-fourths grown to full grown as a green-vegetable
bean. The variety and palatability of the forms in which the
bean can be served make it a very desirable article of food,
and undoubtedly it will grow in favor as it becomes better
known. Soy-bean meal or ﬂour may be used as a constituent
of bread and mufﬁns and in pastry.”
Photos show: (1) A man standing in a ﬁeld of soy beans
(front cover). (2) A typical mature soy-bean plant (p. 4).
(3) Roots of a soy-bean plant with abundant
development of nodules (p. 7).
(4) Cultivating soy beans. Cultivation should begin as
soon as the seedling plants appear. Two horses pull a man on
a harrow or weeder. (5) A ﬁeld of the Biloxi variety of soy
beans in Mississippi (p. 13). (6) A ﬁeld of the Black Eyebrow
variety of soy beans in South Dakota. (7) Plats of the
Mammoth and Virginia varieties of soy beans at Arlington
Farm, Virginia (p. 15). (8) A man standing in a ﬁeld of the
Peking variety of soy beans grown in 24-inch rows. (9) A
ﬁeld of soy beans and corn grown for ensilage (p. 17). (10) A
ﬁeld of soy bean and Sudan grass grown in mixture for hay
(p. 22).
(11) Opened pods of Hahto variety soy beans on a plate,
showing the large seeds (p. 23). (12) Soy-bean hay on frames
(p. 25).
A diagram (p. 5) shows 67 different ways in which soy
bean plants and seeds are utilized. The plants are used for
green manure, forage (hay, ensilage, soiling), and pasture.
The seeds are used to make oil, meal, and food products.
The oil is used to make various non-food industrial products
(glycerin, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soap stock {for hard or soft soaps},
celluloid, rubber substitute, printing inks, lighting oil
{illuminants}, and lubricating oil), and four food products
(butter substitute, lard substitutes, edible oils, and salad oils).
Food products include dried beans and green beans. From
dried beans are made soy sauce, boiled beans, baked beans,
soups, coffee substitute, roasted beans, breakfast foods,
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and vegetable milk (from which is made soy cheese {fresh,
dried, smoked, or fermented}, condensed milk, fresh milk,
confections, and casein). The green beans are used as green
vegetables, canned, or in salads.
An outline map of the United States (p. 6) shows the
areas to which the soy bean is especially adapted, as to
varieties and purpose. The eastern half of the country is
divided horizontally into 3 zones: Southern, for later and
larger varieties for seed production; Central, for medium and
medium-late varieties for seed and the same varieties and
later varieties for forage; Northern (the line runs through
central Ohio, Indiana, and Illinois, and southern Iowa) for
very early varieties for grain production and the medium and
medium-late varieties for forage and ensilage.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean varieties Hahto, Yokoten, or
Wilson-Five.
Note 3. This is the earliest document seen (June 2009)
that describes a vegetable-type soybean variety (Hahto),
or says that a speciﬁc variety makes an excellent “green
vegetable.”
Note 4. This is the earliest English-language document
seen (June 2009) that contains the term “green-vegetable
bean.” Address: Scientiﬁc Asst., Forage-Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.
292. Reinking, Otto A. 1918. Philippine economic-plant
diseases. Philippine J. of Science 13A(4):165-274. July. See
p. 204-08.
• Summary: Discusses the following diseases on soy bean
(also called Soja; Glycine max (Linn.) Merr. (Glycine
hispida Maxim.)), giving symptoms, description of the
causal organism, and control of each: Black mildew caused
by Trotteria venturioides. Blight caused by Rhizoctonia;
also observed on African peanuts (Voandzeia subterranea).
Downy mildew caused by Peronospora trifoliorum. Rust
caused by Uromyces sojae Sydow. Illustrations (Figures 16
and 17) show each of the Rhizoctonia microorganisms.
Fig. 18 shows Peronospora on Glycine max.
Concerning rust: “Symptoms.–Frequently soy beans
may be severely attacked by this rust fungus. Characteristic
brown rust sori are scattered thickly on the under surface of
the leaves. Spots are at ﬁrst circular, raised brown blisters,
but later burst open, exposing the spores. The upper surface
of diseased leaves is yellowed above the sori on the lower
surface. Causal organism.–Irregular, short, spiny brown
uredospores are produced in the rust sori.”
Fig. 19 (magniﬁed 315 times) shows six of these
uredospores. “Control.–Crop rotation should be practiced.”
Note: This is the earliest document seen (April
2005) which states clearly that soybean rust (later named
Phakopsora pachyrhizi) was found on the cultivated soybean
(Glycine max). Address: College of Agriculture, Los Baños,
Philippines.

293. Otanes y Quesales, Faustino. 1918. The bean ﬂy.
Philippine Agriculturist 7(1):2-31. Aug. Plus 5 plates on
unnumbered pages at end. Based on his thesis for graduation
from the College of Agriculture, No. 93. [6 ref]
• Summary: This insect belongs to the order Diptera, family
Agromyzidae. Some other species have been reported to
cause great economic damage. An entomologist in Java has
reported that Agromyza sojae Zehnt. occasionally causes
considerable damage to Soja, Vigna, and Phaseolus by
boring into the stem.
The bean ﬂy in the Philippines is a new species,
Agromyza destructor Malloch. It was named and described
by J.R. Malloch in 1916 from specimens sent to him from the
Philippines. Tables (pages 7 and 9) indicate that more than
900 soy bean plants grown in 1916 seemed to be immune
from the attacks of this insect, which is most destructive to
kidney beans and cowpeas. Psophocarpus tetragonolobus
(calamismis) is also immune. Discusses Agromyza,
Eurytoma, Melanagromyza sojae, Ophiomyia phaseoli, in the
Philippines and Java. Tables summarize experimental data on
beans and infestation by bean ﬂies.
Three plates of illustrations (see next page) show the
anatomy and stages in the life of the bean ﬂy. Two photos
show its damage to plants. Address: College of Agriculture,
Los Baños, Laguna, Philippines.
294. Skaife, S.H. 1918. Pea and bean weevils. Union of
South Africa, Department of Agriculture, Bulletin No. 12. 32
p. Sept. 13. See p. 16-18. [4* ref]
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• Summary: Discusses Acanthoscelides obtectus and
Callosobruchus chinensis. Tests have shown that soya
beans (Glycine hispida) are among the various beans that
are not attacked, at least to a material extent, by these bean
weevils of the family Bruchidae. The following varieties
of soya beans have not become infested: Brown, Early
Black, Hollybrooks Early [sic, Hollybrook Early], Ito San,

Mammoth Yellow, and Manchurian.
Page 19 states: “Soya beans were entered by the young
larvae in dish tests, but, after growing for a time, all died. I
surmise that the bean substance is too oily for the insects’
welfare.” Address: Asst. Entomologist, Div. of Entomology,
Union of South Africa.
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295. Back, E.A.; Duckett, A.B. 1918. Bean and pea weevils.
Farmers’ Bulletin (USDA) No. 983. 24 p. Sept. See p. 5.
• Summary: At the end of the section titled “Losses of
leguminous foods especially important now” we read (p.
5): “Bean and pea weevils do not attack velvet beans and
very seldom, in this country, the soy bean.” But they make
holes in many common beans and peas and cause extensive
ﬁnancial losses. Photos show the holes made by weevils in
various types of beans (soybeans are probably not shown).
Address: 1. Entomologist in Charge; 2. Asst. Entomologist,
Stored Product Insect Investigations. Both: USDA Bureau of
Entomology.
296. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama
Agricultural Experiment Station, Bulletin No. 203. p. 85-123.
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and
soil requirements. Fertilizers for soy beans: Acid phosphate
and kainit [kainite] for hay; acid phosphate, kainit, cotton
seed meal, etc., for seed and hay; acid phosphate vs. raw
phosphate in seed production; acid phosphate vs. raw
phosphate in hay production. Inoculation. Inoculation
experiments. Cropping systems. Culture: Preparation of
soil, planting, rate of seeding, tillage. Harvesting soy beans.
Thrashing and storing seed. Variety tests for seed. Soy bean
straw. Variety tests for seed and oil. Soy bean hay. Variety
tests for hay. Rate of seeding for hay. Mixtures of cowpeas
and soy beans for hay: Heavy seeded mixtures, light seeded
mixtures. Soy bean as a soil improving crop. Fertilizing
effect on cotton: Comparative yields on. Enemies of the soy
bean.
Brief description of the common varieties of soy beans:
Acme 14594, Arlington 22899, Austin 17263, Baird, Barchet
23232, Blackbeauty [Black Beauty], Biloxi, Chinese 20797,
Ebony, Edward Soy, Haberlandt, Hollybrook 17278, Ito
San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo
17267, Virginia 32906, Wilson (Black) 19185.
“Variety tests for seed” (p. 101-03) states that “the
Experiment Station has tested 30 different varieties or strains
for seed production. Much larger numbers have been grown
for observation purposes. Most of the varieties have been
furnished by the U.S. Department of Agriculture.” Table
VI (p. 102) gives the yields of seed from these 30 varieties
from 1908 to 1918, and the yield of straw during 1917 and
1918. Varieties mentioned here but not mentioned above
are: Flat King (from 1909), Medium Green (from 1916),
Medium Yellow (from 1916), Morse (from 1914), Rueland
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from
1917).
“During the 11 year period Blackbeauty stood at the
head three years in production of seed; Haberlandt, two
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and
Biloxi one year each. During the 11 year period the four most

productive varieties for seed of each year included Mammoth
Yellow seven times; Blackbeauty ﬁve times; Hollybrook ﬁve
times; Edward, Haberlandt, Ebony and Wilson each three
times; Baird, Acme, Shanghai, and Swan each two times;
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan
each one time.”
“Enemies of the soy bean (p. 118-20): Probably the
greatest enemy to the growing of the soy bean is rabbits.
They are very fond of the young, green, tender foliage.
Where only a small patch is planted, the rabbit has been
known to destroy it entirely. It is suggested that the farmer
plant enough for the-rabbits and for the farm.
“A very small eel-like worm, called nematode,
(Heterodera radicicola) sometimes attacks the soy bean root
and causes irregular enlargements on it. The enlargements
are mistaken by some for nodules caused by nitrogengathering bacteria, peculiar to this plant. Where the soil is
badly infested with this insect, the farmer is advised to plant
some other crop that is not susceptible to its attack.
“The soy bean suffers from a disease that attacks the
underground part of the plant and causes the leaves and
stem to wilt. When the plant is examined, it is noticed
that the bark is soft, and the woody part of the stem dark.
This darkening of the stem is due to a microscopic fungus
(Fusarium tracheiphilum–Smith), which is said to be the
same organism that produces the wilt of cow-peas. When
a ﬁeld becomes infested with this disease, it should not be
planted in soy beans or cowpeas susceptible to wilt.
“Root rot attacks the soy bean plant and causes a wilting
of the leaves, followed by the death of the entire plant. When
the plant is pulled up, a mat of white ﬂuffy mold is usually
found on the stem directly below the point where the stem
enters the ground. On it may later appear small round bodies
(sclerotia) which perpetuate the fungus.
“Leaf spot sometimes appears when the plants have
about reached maturity. It does not do much injury.”
A photo shows a diseased soy bean root and the effects
of nematodes. Address: Agriculturist, Auburn, Alabama.
297. Berkshire Farmers’ Bulletin (Berkshire Co. Farm
Bureau, Pittsﬁeld, Massachusetts). 1918. Soy bean
demonstrations. 2(2):34-35. Dec.
• Summary: “Soy beans have been grown with corn in
these demonstrations to determine their value in silage. The
experiment has not gone far enough yet to determine whether
the growers consider them worth while for this purpose.
Most of the raisers say they will grow them another year.”
Farmers who inoculated the seeds usually got plants
with root nodules, and vice versa. Details are given for the
following towns in Berkshire County: Tyringham: Raymond
Taylor planted 6 acres of Mammoth Yellow variety with
white ﬂint corn on June 1. Great Barrington: Roy W. Busby
planted 6 acres of Medium Green variety the ﬁrst week of
June. Cheshire: Orrin C. Martin planted 4 acres of Medium
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Green variety on June 1. South Lee: Ascension Farm School
planted 1 acres of Medium Green variety on May 31.
Lanesborn: Teot Bros. planted soybeans that were eaten by
woodchucks. “A year ago, however, on another section of the
farm, they had a wonderful stand with their corn which they
considered increased the feeding value of the corn one third.”
“Altford: John Dellea had a very successful stand in a
small section of his ﬁeld which was left by courtesy of the
jack rabbits and woodchucks.” Ashley Falls: R.L. Hurlburt
grew several acres separately. “He has raised them for
several years and says they increase the palatability of the
corn very much; and not only is the feeding value greater,
but he cattle will eat more of it. He says he will grow soy
beans as long as he farms. Mr. Hurlburt grew the following
varieties: Medium Green, Wilson, Sable and Hollybrook.
Medium Green averaged 6 tons to the acre. The Wilson,
Sable and Hollybrook 7 tons.”
298. Butler, Edwin John. 1918. Fungi and disease in plants:
An introduction to the diseases of ﬁeld and plantation crops,
especially those of India and the East. Calcutta and Simla,
India: Thacker, Spink & Co. vi + 547 p. See Soybean:
Downy mildew. p. 266-67. 26 cm. [4 soy ref]
• Summary: In chapter VII, “Pulse Crops,” the section on
Soy Bean includes a description of the downy mildew of
the soy bean and its causal fungus which was said to agree
with Peronospora trifoliorum. An illustration (line drawing;
p. 266) shows downy mildew of the soy beans. Address:
Imperial Mycologist, Agricultural Research Inst., Pusa, India.
299. Gilder, Percy George. comp. 1918. The farmers’
handbook. 3rd ed. Sydney, NSW, Australia: New South
Wales Dept. of Agriculture. vi + 901 p. See p. 560. Illust. 25
cm. 4th ed. was 1922. 5th ed. was 1943.
• Summary: Section 7, “Leguminous crops (p. 536-77),
has the following contents: Introduction. Lucerne [alfalfa]
(now the chief leguminous crop of NSW). Cowpeas. Soy
beans. Peanut. Field peas. Vetches and tares. Autumn-sown
legumes combined with cereals (vetches and tares, ﬁeld
peas). Clovers (the 3 basic types are perennial, biennial, and
annual, and there are several varieties of each, in the genera
Trifolium and Medicago).
The subsection on soybeans (p. 560) states: “’On
paper’ there is no question about the value of soy beans as
a farmer’s crop. American experience is that compared with
cowpeas they are more valuable as a grain producer, are
hardier and more drought-resistant, can be grown earlier and
later in the season, thus ensuring a longer succession of feed,
and produce a grain much richer in protein. Unfortunately
they do not do well in New South Wales. Numerous
experiments have been carried out by the Department with
a view to obtaining a variety suited to our conditions, but so
far these have all proved unsuccessful.
“A typical case is that of experiments conducted in

October, 1911, when seeds of a variety supposed to be
especially suited to our conditions were obtained from
Victoria. The results have been very brieﬂy summarised in
the following table:”
This table contains three columns: District, weather
conditions &c., result. (1) Bonville, North Coast (NC). Dry.
All but one seed failed to germinate. (2) Wollangbar, NC.
Dry. Seeds failed to germinate. (3) Richmond, NC. Dry.
Completely eaten off by rabbits and hares, while cowpeas
sown with them were untouched. (4) Unanderra, South Coast
(SC). Dry. Only as much seed saved as sown. (5) Bathurst,
SC. Irrigated. 50 per cent. germinated. (6) Tamworth, SC.
Dry. No results obtained. (7) Cowra, SC. Hot and dry.
When plants were 12 inches high all plants died off without
producing any seed. (8) Wagga, SC. Moist, then hot and dry.
Such plants as germinated died off during hot weather. (9)
Albury, SC. Dry. Bad germination, and all plants died. (10)
Yanco, SC. Good conditions. Bad germination; weak plants
and only a few seeds saved. (11) Nyangan, SC. Ample rain to
cause germination, but dry later. Weight of crop one-thirtieth
that of black cowpeas.
“As a fodder plant for the dry districts of this State,
according to the opinion of Mr. H.J. Kelly, Manager of
Nyangan Demonstration Farm, the soy bean is not nearly so
suitable as the Black cowpea, which is a much better drought
resister and a quicker and much more vigorous grower, and
productive of a much greater quantity of fodder.” Address:
Editor, Agricultural Gazette [New South Wales, Australia].
300. Paerels, J.J. 1918. Soja [Soya]. In: Dr. K.W. Van
Gorkom’s Oost-Indische Cultures. 1918. Amsterdam: J.H. de
Bussy. 2nd ed. Vol. 2. Edited by Dr. H.C. Prinsen Geerligs.
See p. 839-51. Figs. 285-86. [8 ref. Dut]
• Summary: This is a reprint of Paerels 1913. Contents:
Origin and native land. The soybean plant: Botanical
description (ﬂowers, seeds, fertilization, germination),
types and varieties, geographical distribution. Cultivation
of soybeans: General instructions for growing, planting,
manuring, diseases and pests. Production, trade, and use:
Tofu (Tao-Hoe), Chinese soy sauce (Tao-Yoe), soybean
paste (Tao-Tjiong [a term, and perhaps a product, between
doujiang and tao-tjo, Indonesian-style miso]), composition
of the seeds and nutritive value (samenstelling en
voedingswaarde). Photos show: Plants of a black variety
(p. 840), and a white variety of soybeans (p. 841). Address:
Netherlands.
301. Pridmore, J.C. 1918? Soy beans. Southern Fertilizer
Association, Soil Improvement Committee, Bulletin No. 17. 6
p. Undated.
• Summary: Contents: Introduction. Rotation for beans.
Preparation of seed bed. Planting the crop. Fertilizers. Yield.
A proﬁtable crop.
“Cotton, the largest single and most exclusive cash crop
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in the South in the past, can no longer be grown so proﬁtably
in large areas because of the boll weevil. Little of the cotton
belt remains uncovered by this dreaded pest... It has been
estimated that the loss from this insect alone from 1895
to 1914 was over $700,000,000.” The peanut has recently
become a stable ﬁeld crop to supplement cotton seed, but the
demand for oils and fats is not yet satisﬁed. “The crop that
admirably meets the needs of these collective interests... is
the Soy Bean.” Harvesting, threshing, and storing the crop,
yields and value as a farm crop for the cotton section, are
included.
Photos show: (1) A ﬁeld of soy beans almost ready to
harvest (front cover). (2) Two mules pulling a cultivator, with
a farmer riding on it. (3) Soy bean plants curing in stacks.
Address: M.S., Agronomist.
302. Morse, W.J. 1919. Re: Assignment of land at the
Arlington Farm. Letter to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA, Washington, DC], Jan. 23. 2 p. Typed,
with signature on letterhead.
• Summary: “Dear Prof. Piper: With reference to the
attached memorandum dated January 15, by Mr. E.C.
Butterﬁeld concerning the assignment of land at the
Arlington Farm...
“Mr. [P.L.] Ricker will retain the two sections he has at
the present time...
“Mr. Oakley will retain the alfalfa garden as it is at
present...
“Mr. McKee states that he will probably desire this
August, about one acre of land for plots of vetch.”
“... Dr. Peters [probably A.J. Pieters] will require the
same land as he has now in use.” The land used by Mr. Coe
for sweet clover and lespedeza can be given up. “As I recall,
Mr. Coe had an entire section at the Southern end of the farm
and a small piece of land in the North end of the farm. As
we intend to increase the seed supply of some of our best
varieties of cowpeas and soy beans, perhaps it would be
desirable to keep this land for at least this season. Moreover,
it is likely that other men will desire land this coming season,
and I am afraid that there will be such a call for land by other
ofﬁces that it will be hard to obtain anything suitable.
“As to the land we have been using for soy beans,
cowpeas, and miscellaneous legumes, will say that I desire
to have the same land as last season for this experimental
work. In addition to growing seeds of the Hahto, Easy Cook
and a very early strain of which we desire to obtain as large
a supply of seed as possible for distribution, we will need
other land. I have talked to Mr. Butterﬁeld asking him about
orchard land and he advised me that we could obtain all the
orchard land that we probably would want for increasing our
supplies of seed of new varieties. In going over the matter
rather hurriedly, I think that we will desire at least twenty
acres of the orchard land for the varieties mentioned above.”
Note 1. This is the earliest document seen (July 2013)

that mentions the soybean variety Easy Cook. It soon came
to be considered to be one of the quickest cooking and besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
“Mr. Kephart states that Weed Investigations will use the
same land as they had last year...”
“Mr. Vinall will have some sorghum and millet work,
but I can take care of all such work in the sections that are
being retained for soy beans, cowpeas, and miscellaneous
crops. Very truly yours,...”
Note 2. W.J. Morse has been promoted to Assistant
Agrostologist, meaning assistant to the new Acting
Agrostologist in Charge. What has happened to Dr. C.V.
Piper?
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
303. Satterthwait, A.F. 1919. How to control billbugs
destructive to cereal and forage crops. Farmers’ Bulletin
(USDA) No. 1003. 23 p. Jan. See p. 14, 21-22.
• Summary: The section titled “Means of control” states (p.
21): “Adopt a suitable system of crop rotation, in which corn
will be grown on the same land not longer than two years in
succession. In the South cotton, soy beans, or cowpeas may
be substituted if clean cultivation is practiced in order to
eliminate sedges, and will greatly aid in controlling billbugs.
In the North the growing of crops such as soy beans, ﬂax,
or vegetable crops such as potatoes will serve the same
purpose.”
Also discusses billbug infestation and spread in chufas
(p. 14, 21-22), and peanuts (p. 14). Address: Scientiﬁc
Assistant, Cereal and Forage Insect Investigations.
304. Burlison, W.L.; Flint, W.P. 1919. Fight the chinchbug with crops. Illinois College of Agriculture, Extension
Circular No. 30. 14 p. Feb. Revised 1923. No. 268. 16 p.
• Summary: “That the chinch-bug feeds only on grasses has
been known from about the time when it ﬁrst caused damage
in this country in 1785...” “One of the most effective ways in
which to check a chinch-bug outbreak would be to abandon
the growing of corn and substitute crops on which the
chinch-bug will not feed.”
The ﬁrst crop recommended in the soybean; this section
has the following contents: Introduction. Uses. Soil and
climatic requirements. Culture. Inoculation. How soybeans
are harvested. When to cut soybeans (for hay or seed). Kinds
of soybeans to plant: “Haberlandt, Hong Kong, Chestnut,
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Amherst, Ebony, Sherwood, Meyer, and Nuttall are leading
varieties in central Illinois for seed production... For southern
Illinois, Medium Yellow is considered the best early variety
of soybeans. Ebony is a desirable late variety. It produces
good yields of seed and hay, the beans possess high quality,
and the plants retain their leaves well.”
Photos show: (1) Soybean plant with pods and roots
exposed, and a close-up of the leaves. (2) A ﬁeld of
soybeans, which make ﬁrst-class hay (p. 4). (3) Soybean
roots with nodules / tubercles (p. 6).
Also discusses: Cowpeas, stock beets (mangels),
buckwheat, sunﬂowers, rape (Dwarf Essex variety), chinchbug damage. Address: 1. Chief in Crop Production; 2. Chief
Field Entomologist. Both: Illinois Natural History Survey.
305. Delmotte, -. 1919. [Agricultural and veterinary review
of Madagascar and its dependencies]. Revue Agricole et
Veterinaire de Madagascar et Dependances (Tannarive)
4(2):32. Feb. [Fre]
• Summary: In the section titled Agricultural Chronicle
(Chronique Agricole) is a section titled “The Soybean”
(Le Soja), which states: “The rigorous selection that I
have pursued for 7 years [i.e. since about 1911 or 1912] is
beginning to bear fruit. This year my soybeans (mon soja)
are in all their beauty, based in general on selected seeds,
about half of the seed coming from pods which contained
three seeds. This year I was able to cultivate ¼ hectare
of soya. Next year, or rather at the end of this year, I am
thinking of planting 2 hectares. The yield has increased in
two ways: the weight of the seeds, which were 225 gm per
1,000 seeds, has increased to 275 gm, and the average yield
per plant, which was 50 seeds, has increased to 60.
Finally, per plot, you could not count on having 3 plants
from every 5 seeds planted, as the renifangaraka [probably
a local insect] would generally hit two out of the ﬁve plants;
but today I have found a method of cultivation which gives
me 95 plants for every 100 seeds planted. This would
correspond to a yield of more than 800 kg/hectare [sic, 6,000
kg/ha; see Errata in March issue, p. 54], and I think this
could be further improved, for the plants bearing 100 or even
150 seeds are more and more numerous. Now I believe that
we will be able to obtain an almost uniform yield per plant
by insisting on planting only the best seeds that come from
plants which give the thickest and most abundant pods.
But even at this rate, the yield is already superb,
and given the high nutritional value of soya, this yield
corresponds to that from 15 hectares of rice.
The day when the indigenous people will have adopted
soya in their diet, they will consume less rice, and that rice
will in turn be available for export. Furthermore on the high
plateaus, one can get two harvests per year–one planted in
September (but it must be irrigated), the other planted in
December or even in January. In places where there is no
frost, the soybean can be cultivated all year long.

Note: This periodical is the “Organ of the syndicate
of agriculturists of Madagascar, and of the agronomists,
ranchers, and planters of the colony.”
Note 2. This is the 2nd earliest document seen (March
2019) concerning soybeans in Madagascar, or the cultivation
of soybeans in Madagascar. This document contains the
2nd earliest date seen for soybeans in Madagascar, or the
cultivation of soybeans in Madagascar (1911). The source of
these
306. Hall, C.J.J. van. 1919. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indië in 1918 [Diseases and
pests of cultivated plants in the Dutch East Indies in 1918].
Mededelingen van het Laboratorium voor Plantenziekten
(Indonesia) No. 36. 49 p. Feb. See p. 21. [Dut]*
• Summary: On the whole, insect injury was not
considerable in 1918. On one estate in West Java, Kedelé
[Glycine soja] was attacked by Agromyzid borers
[Agromyza], 70% of the crop being lost in one case, and by
Epilachna sp., which has not been recorded hitherto from
this plant. Address: Dr.
307. Millard’s Review (Shanghai). 1919. Oils and oilseeds of
the Orient. 8(4):147. March 22.
• Summary: “No single vegetable product has developed
such importance in the Far East as the soya bean. Its products
are used at home as a food, as a fertilizer, and for lighting
and lubricating purposes, and are exported as oil and bean
cake. As a food it is the principal ingredient of soy sauce,
bean curd, and steamed beans. The bean cake, containing
a high percentage of nitrogen, is a valuable fertilizer and is
used extensively in Japan; and recently bean oil temporarily
replaced petroleum for lighting in China, when lack of
shipping facilities kept that product off the market. The
center of soya-bean production is Manchuria; and Japan is
the chief crusher and producer of oil and cake, though the
manufacture of bean oil and cake is also a very important
industry of Dairen, Kwangtung Leased Territory. Mukden is
the center of the bean trade and the beans are there bought
for cash from the farmers. Formerly a good deal of the
export trade was done through Harbin and Vladivostock
[Vladivostok], but recent political conditions have diverted
practically all of this trade southward. Newchwang and
Antung handle a small proportion of the trade but, being
icebound most of the winter, their combined tonnage
amounts to only 30 per cent of the Dairen trade. Shanghai
and Kiaochow are other Chinese centers for bean oil, while
the Kobe district in Japan is the most important oil-mill
center in the Far East. In China soya beans are generally
planted early in June and harvested the middle of September,
although three minor varieties are planted in April and
harvested in July. There are 19 kinds of soya beans cultivated
in China, but those cultivated for oil are known as the Eight
Month White Bean and the Water White Bean. These are
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generally rotated with winter crops of wheat, barley, and
rape, which are harvested some weeks before the beans are
planted. Seeds are broadcasted and turned under in carefully
prepared beds and then replanted, generally in about 10 days.
No fertilizer is required for soya beans, the roots of the plant
gathering nitrogen from the soil. The native farmer, while not
understanding the scientiﬁc reason, knows from experience
that beans grow well without fertilizer, and that ﬁelds that
have been planted with beans are more productive than other
ﬁelds. Thus cotton is often planted one spring and beans
the next, although wheat is always the winter crop. With an
abundance of cheap fertilizer no deﬁnite rotation of crops is
attempted. Weeding is done frequently, especially after the
rainy season, and the withered weeds are used to fertilize
other ﬁelds.
“Harvesting is done by hand. The bean stalk is uprooted,
dried, and then threshed by bamboo ﬂail or by beating on a
stone. After this the beans are sifted through a large bamboo
basket and dried in the sun on matting for several days. They
are then bagged for transportation to the oil mills. Under
normal conditions the yield of oil beans is 200 pounds per
mow (.2 acre), and the wholesale price is about $5 per 100
pounds.
“There are three classes of wholesale dealers in the
domestic oil trade in Chinese producing centers–original
importers with agents at the main mill centers, wholesalers
acting either as agents of the above or representing the mills
direct, and retailers dealing with the trade. Oil is retailed
for cash. Bean, cottonseed, vegetable seed, peanut, sesame
seed, and in a few cases wood oil, are sold to customers in
brass containers made to hold the required weight. Needless
to say, adulteration and under weight are practiced; but by
dealing with certain reliable distributors it is possible to
get honest weight and pure oil at a slightly advanced price,
although even such dealers sell mixed oil at times as a better
quality product. Bean oil is generally handled between
Chinese ports in containers weighing 3 piculs, peanut oil
in 2-picul and castor oil in 2 to 2½ picul containers. Oil
for domestic consumption is a regular item of import from
Manchurian mill centers and the price is advanced in winter
when most of the Northern ports are icebound. Oil is sold
wholesale to retailers on 20 days credit, but wholesalers
deal with importers on a cash basis. Immediate and forward
transactions are made and, in the case of the latter, 30 per
cent deposit is required. Regular oil exchanges are held in the
principal centers, and importers holding large stocks usually
rule the market prices. The maximum variance in prices
does not exceed 0.50 tael per picul. The uniform standard
followed by all retailers is to increase the retail price 0.20
tael per picul for every increase of 0.10 tael per picul in the
wholesale price.
“The present estimated production of Japanese oil mills
is 90,600 long tons of vegetable oils annually, and is made
up as follows: Soya-bean oil, 37,509 tons; cocoanut oil,

27,542 tons; rapeseed oil, 17,848 tons; cottonseed oil, 6,433
tons; and Peanut oil, 1,268 tons.
“Seventy-ﬁve per cent of this crush is made in the Kobe
district and is handled by 25 oil mills, modernly equipped.
Steamship lines centering in Japan bring copra for the
cocoanut oil from Singapore, Java and the South Seas;
soya beans from Dairen, Newchwang and Vladivostock;
peanuts from Tsingtao and Tientsin, China; cotton seed
from Gensan, Chosen (Korea), and Tsingtao and Shanghai,
China; and rapeseed from Hankow and India. The oil and
cake are shipped by the same steamship lines to all parts
of the world.–Bureau of Foreign and Domestic Commerce,
Circular of the Far Eastern Division.” [U.S. Department of
Commerce, Far Eastern Div. 1919. Feb. 8].
308. Burgess, James L. 1919. Relation of varying degrees of
heat to the viability of seeds. J. of the American Society of
Agronomy 11(3):118-20. March. [2 ref]
• Summary: One way to kill insects in seeds is to heat the
seeds. But the vitality and germination rate of some seeds
is harmed but such heating. “Soybeans were practically
unaffected by a temperature ranging from 140ºF to 194ºF,
running through a period of 1, 3, and even 5 hours.” A table
(p. 120) shows the viability of ﬁeld seeds after exposure
to various temperatures for 1 to 5 hours. Address: North
Carolina Seed Lab., NC Dep. of Agriculture, Raleigh.
309. Katsufuji, Koichi. 1919. “Yellow Dwarf,” a new
nematode disease of soy bean. Nippon Shokubutsu Byori
Gakkaiho (Annals of the Phytopathological Society of Japan)
1(2):12-16. March. [12 ref. Eng; jap]
• Summary: The symptoms, distribution, and hosts of the
disease are described, and the causal organism is said to be
Heterodera schachtii. “Soy bean (Glycine hispida Maxim.)
is one of the most important and most extensively cultivated
leguminous plants in our country. In Hokkaido (northern
Japan), the crop is affected annually by many parasitic fungi,
viz. Sclerotinia, Septoria, Peronospora and Cercospora.”
Address: Hokkaido Agric. Exp. Station, Sapporo, Japan.
310. Nakano, Katsuyoshi. 1919. Daizu no yôgyô-byô
(ichimei daizu shôhanten-byô) (Shinshô) [Leaf scorch in
soybean]. Byochu-gai Zasshi (J. of Plant Protection, Tokyo)
6:217-21. March. [Jap]
• Summary: An account of the symptoms and the causal
organism which is named Pseudomonas glycines n. sp.
Address: Noji Shikenjo Kyushu Shijo.
311. Reinking, Otto A. 1919. Philippine plant diseases.
Phytopathology 9(3):114-40. March. See p. 125-26.
• Summary: The section titled “Soja max–Soy bean, Soja”
(p. 125-26) discusses three diseases: (1) “Black mildew.
Frequently entire patches of soy beans appear yellowish and
sickly. This may be due to the attacks of a fungus which
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produces numerous black pycnidia on the under surface of
the leaves. As yet the fungus is unidentiﬁed. Note 1. It was
later identiﬁed as Trotteria venturioides.
(2) “Blight. During the rainy season entire ﬁelds of soy
beans may be destroyed by a species of Sclerotinia... Besides
different varieties of beans, the disease has been observed
on African peanuts, Voandzeia subterranea, and on weeds
growing among the infected plants... The sclerotia produce
mycelium directly infecting injured or uninjured tissue and
within one week the entire plant is blighted and falls over in
a soft mass... Spores have not yet been observed on diseased
plants of in cultures of the fungus and attempts to produce
spore bearing bodies and spores, from sclerotial bodies have
thus far failed.” Note 2: This blight was later found to be
caused by Rhizoctonia species.
(3) “Rust. Frequently soy beans are severely attacked
by Uromyces sojae (Henn.) Syd. [later named Phakopsora
pachyrhizi]. Characteristic brown rust sori are scattered
thickly over the under surface of the leaves. The spots are
ﬁrst rounded, raised, brown blisters, but later they burst open
exposing the spores. On the upper surface of the diseased
leaves the tissue is yellowed opposite the sori.”
Also discusses: Peanuts, sesame, cowpeas. Address:
College of Agriculture, Univ. of Philippines.
312. Mathews, I.J. 1919. Planting facts about the corn-soy
bean combination. Hoard’s Dairyman 57(13):663. April 18.
• Summary: This letter to the editor states: “The soy bean
and corn combination has ﬁrmly established itself in this
section of the country and the state... the corn and soy bean
silage is excellent for beef cattle and makes the best kind
of combination for hogging down purposes, not to mention
the soil building value of the beans. Over twelve hundred
acres of the corn and soy bean mixtures were planted in this
county last year and it will this year undoubtedly reach the
six thousand-acre mark.”
Last year, ﬁve different methods of planting were tested;
each is described brieﬂy, with its pros and cons. “5. The
only really satisfactory method of planting soy beans with
corn is to get an attachment for the planter so that one can
sow the corn and soy beans and fertilizer all at the same
time across the ﬁeld.” “Soy beans must be planted shallow–
preferably not over an inch deep. When planted two or three
inches deep, there will be much vitality of the bean spent in
trying to get up through the ground and should there come a
dashing rain, the plant will be unable to rear its cotyledons
through the hardened soil.”
“Concerning inoculation, scattering dirt over the ﬁeld
is too irksome... and often scatters weed seeds...” A better
way is to “dissolve two ounces of powdered furniture glue
in a quart of water. Now put this solution into a quart hand
sprayer. Sweep the granary ﬂoor and put the beans down on
the ﬂoor. Sift on a quart of inoculated earth for each bushel
of beans... While one man sprays on the glue solution,

another shovels over the mass of beans and earth until every
bean is dirty. A quart of the solution will treat about 3 bushels
of beans...”
“In planting, do not plant too thick with corn. From two
to three beans in a hill is plenty and will provide as much
growth as ﬁve or six.”
“There is no question but that soy bean silage is superior
to straight corn, just how much no one is yet able to say
accurately. Wherever corn will grow, there soy beans should
grow also. In this section, the Holly Brook is preferred for
planting with corn intended for the silo. If the corn is to be
hogged down, the Ito San or Early Brown are a little better
as they ripen a few days earlier.” Address: Pulaski County,
Indiana.
313. Schelle, -. 1919. Feldbau. Die Oelbohne (Soja) [Field
crops. The oilbean (Soja)]. Gartenwelt (Die) 23(20):157-59.
May 16. [Ger]
• Summary: At last it seems that the veritable cultivation
of the oilbean [soybean], this extremely valuable bean, has
gained a solid foothold in Germany, after half a century has
passed since its introduction [i.e., in about 1869].
As a highly important food crop in China and then
in Japan, with more than 500 varieties grown for over a
thousand years, it still came only in the last century via
Transcaucasia and Egypt, into the countries of southern
Europe, from there to us.
Note: The word “Transcaucasia” refers to a region
lying to the south of the Caucasus mountains, between the
Black Sea and the Caspian, and comprising the present-day
republics of Georgia, Armenia, and Azerbaijan.
Several decades ago, in different varieties and in various
parts of Germany, its cultivation was undertaken–even I have
been cultivating it for about three decades–but it was only
partially successful because mostly late-maturing varieties
were cultivated. In Germany the frost-free period generally
lasts from mid-May to mid-September, so most of these
soybean varieties did not have time to mature.
Of course many farmers refused to grow this “new
bean.” Only where one of the early-maturing varieties had
success and its seeds were recovered promptly, did it begin
to win praise.
The rest of this excellent, long article describes how to
grow and to use soybeans in Germany.
The yield of oilbeans is about 30-40 hundredweight,
depending on the variety, approach, and favorable year.
Hares and rabbits like the green plants, and mice are greedy
for the seeds, a point to consider while drying them.
When planting the seeds, use about 20 to 25 kg per
hectare.
Japan, for example, with its 68-70 million inhabitants
produces about 385,000 metric tons of oilbeans; we should
be able to do likewise. In a typical nonwar year, Germany
will import from Japan about 25 million marks worth of
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soybeans and use them for the manufacture of oil, ﬂour,
bread, vegetarian meat, cheese, biscuits, milk, butter, jelly,
coffee, condiments, dips and sauces. We already have in
Germany moderate-sized enterprises, including especially
the larger Sojama-works in Frankfurt am Main which
transform imported soybeans into various foods.
The two main constituents of the soybean or oilbean are
protein and oil, and these two nutrients place it at the top of
our food plants.
It is still mandatory to note that in 1875 the Professor
of plant cultivation at the College of Agriculture in Vienna,
Friedrich Haberlandt, grew even early varieties and
distributed the oil-bean. Address: Superintendent, Tuebingen,
Germany.
314. Mathews, I.J. 1919. More soybean questions. Ohio
Farmer 143(22):851. May 31.
• Summary: “From the number of questions concerning
soybeans, there must be more than a passing interest in this
crop.” The author answers the following questions: 1. “Is it
better to use acclimated seed grown in one’s locality?” Yes.
2. “Would you advise planting soybeans intended for hay by
broadcasting them?” No. 3. When should soybeans intended
for hay be sown? 4. “Are soybeans quite free from insect
troubles?” Yes. 5. “In using commercial inoculation, will
soaking the beans in the solution for 15 minutes cause their
skins to come off?” Yes.
6. “Do you think a patch of soybeans for seed would
be proﬁtable this year?” Yes. 7. When everybody grows his
own seed, as they no doubt will in two or three years, do you
think there will be any more market for soybeans?” Yes. 8.
“Is it advisable to use soybeans as a green manure crop and if
so, when ought they to be turned under?”–Ans: “Soys make
an excellent green manure crop, but it is scarcely advisable
to use them in this way. They are worth more for other uses
and their fertilizing value can be placed in the soil at less
expense with commercial fertilizers and manure. If they are
turned under, by all means do it early–not later than August
1,...”
9. “Do you think soybean growing is a fad, soon to die
out?”–A soon die out?”–Ans: “The soybean has sufﬁcient
merit to put it out of the fad class.” Address: Pulaski County,
Indiana.
315. Haskell, R.J.; Martin, G.H., Jr. 1919. Summary of plant
diseases in the United States in 1918. III. Diseases of ﬁeld
and vegetable crops (continued). Plant Disease Bulletin,
Supplement (USDA Plant Disease Survey) No. 3. p. 84-118.
June 10. See p. 116.
• Summary: “Soy Bean
“Root knot caused by [the nematode] Heterodera
radicicola (Greef.) Muller was very common in South
Carolina. There was a crop injury of about 25%.
“Bacterial leaf spot was reported from Pennsylvania and

Indiana.
“Root rot caused by Sclerotium rolfsii Sacc. was very
common in Alabama. The prop injury ranged from 5 to 10%.
The disease was rather severe in old ﬁelds.
“Wilt Caused by Fusarium sp. was reported from
Tennessee, South Carolina, and Alabama. In Tennessee
the disease is local and increasing in prevalence, the crop
injury about 5%. In South Carolina it is frequently found. In
Alabama it is common and becoming more severe each year.
The weather conditions during 19l8 appeared to be favorable
for the growth of the organism.
“Drought injury was reported from Washington.”
Note: It is unclear whether “Washington” refers to
Washington state or to Washington, DC. Address: 1. Plant
pathologist, Ofﬁce of Cereal Investigations, temporarily
transferred to Plant Disease Survey, Bureau of Plant Industry.
316. Acosta Henríquez, Juan. 1919. Habichuelas soyas
[Soybeans]. Revista de Agricultura de Puerto Rico 3(1):1829. June. [Spa]
• Summary: Contents: History. Varieties grown in Puerto
Rico and their characteristics. Soils. Sowing. Harvest.
Production and yield per acre. Seed storage. Uses. Silage.
Green forage. Hay. Green manure. Uses of the seed (for
humans and animals). Assimilation (by humans and animals)
and digestibility. Soya as a domestic food (incl. soymilk and
tofu). Soy ﬂour (harina de soya). General considerations.
Enemies of the soybean.
“The soybean (La habichuela soya) is a new crop
in Puerto Rico. It was introduced from the United States
and though, in some towns on the island it has been sold
occasionally as a domestic food, it has not been cultivated
for that purpose. The federal agricultural experiment station
of Mayagüez [Mayaguez] is the only site where experiments
have been conducted with this bean (grano). Its ﬁeld of
experimentation has been expanded to almost all the towns
of Puerto Rico, where one would have been able to obtain
very satisfactory results if it were not for the carelessness
of the farmers on whose land the trials were conducted; for
after seeing that their plants had grown a little, the farmers
stopped tending them [assuming that the plants would grow
by themselves]. On the grounds of the station at Mayagüez,
we were able to carry out various experiments concerning the
cultivation and utilization of this crop, and all gave favorable
results.”
At the Mayagüez station, the author conducted soybean
trials for 18 months, and he is sure that the soybean can be
cultivated in and adapted to Puerto Rico. This is especially
important today when yields of native beans are decreasingly
rapidly. In 1918 at Mayagüez, the author planted the
following soybean varieties: Mammoth Yellow, Ito San,
Wilson’s Five, Tokyo, Haberlandt, Manchu, Chiquita,
Virginia, and Early Green. With these introductions an
average production of 1.128 tons of dry hay per acre were
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obtained.
“The soybean has not been used to a great extent as a
food in people’s homes in Puerto Rico. Experiments have
been conducted in this regard and the results have been
satisfactory.” The author believes that in Puerto Rico, the
soybean has not been used as it should be for food. He does
not believe that Puerto Ricans will use the soybean as it is
used in Japan, with the exception of tofu (queso de soya).
“This cheese could be made in Puerto Rico with very good
results.” He then describes how to make soymilk and tofu,
and says that the tofu can be sold either fresh or refrigerated.
“The pods [las vainas; he probably means green vegetable
soybeans] can be used in salads before they harden. They
should be washed and the ﬁbers on the peel of the pod
should be removed. The pods get lightly or brieﬂy boiled,
as is done with tender beans, and are served with oil and
vinegar, resulting in a magniﬁcent dish.” Note 1. Habichuela
means “French-bean or kidney bean.” Tables contain data on
production and composition of soybeans.
Note 2. This is probably the earliest Spanish-language
document seen (June 2009) that mentions green vegetable
soybeans, which it describes as shown above. Address:
Subinspector de Agricultura, Puerto Rico.
317. Tisdale, W.H. 1919. Report of the Division of Plant
Pathology and Bacteriology: Bacterial blight of soybean.
North Carolina Agricultural Experiment Station, Annual
Report 41:59. For the year ended June 30, 1918.
• Summary: “A report of this work is in manuscript form
(F.A. Wolf). This little known disease has been reported
from Nebraska, Connecticut, Wisconsin, and North Carolina.
Water-soaked, angular, spots are produced on the leaves and
the cotyledons... The primary cause is a bacterium which was
isolated and described as a new species (B. sojae n. sp.).”
Address: Acting Chief Div. of Plant Pathology.
318. Atlanta Constitution (Georgia). 1919. Farm department:
Root knot or root galls of plants. July 13. p. A13.
• Summary: The thickening of plant roots into larger or
smaller knot-like growths is “caused by a small almost
microscopic worm called gall-worm or eel-worm or
nematode. The nematodes are a class of worms that attack
plants usually, though some forms attack animals.”
The large number of plants subject to root knot include
“alfalfa, cotton, most varieties of cowpeas, clover, soybeans,
cantaloupe,...” Among the plants which seem to be immune
or resistant to the galls worms are “pearl millet, peanut,
velvet bean, Brabham and Iron cowpeas,...”
319. Cates, J. Sidney. 1919. Victory for the soys: The
experimental crop of a few years ago has become a staple.
Country Gentleman 84(33):10, 40-41. Aug. 16.
• Summary: Contents: Introduction. A good poor-land crop
(“The forage is valuable for hay, for green manure and for

silage”). The inoculation test. A substitute for sky-high
[expensive] manure. New varieties do not shatter (In a
variety resembling Medium Green “the shattering trait has
been entirely eliminated).”
Photos show: (1) A man standing in a ﬁeld where
splendid growth of soybeans has occurred between rows of
corn. (2) Soy bean root tubercles.
320. Opperman, C.L. 1919. Parasites menacing soy bean
crop. Maryland Farmer 1(49):3. Aug. 29.
• Summary: The green clover worm, Piathypona [sic,
Plathypena] scabra Fabr., is reported in large numbers
in seven Maryland counties. It likes to devour soy beans,
clover, lima beans, peas, and other legumes. “Similar
outbreaks occurred in Maryland and the District of Columbia
as far back as 1897-1899, but as far as we are able to
determine the worms were not nearly so numerous as in the
present instance.
“The worm is green in color and ranges from one-half to
one and one-half inches in length. Its favorite food is clover,
and it is only occasionally that it attacks soy beans... It can
be poisoned by using one pound of arsenate of lead powder
to ﬁfty gallons of water. Both the upper and the lower sides
of the leaf should be sprayed.”
321. Smith, Erwin F.; McCulloch, Lucia. 1919. Bacterium
solanacearum in beans. Science 50(1288):238. Sept. 5.
• Summary: This bacterium was also found to infect soy
beans (variety Ito San) and cowpeas (variety Black Cow)–as
well as tobacco and tomato plants.
“So far as known, this is the ﬁrst time this disease
has been observed in beans, peas, soy beans or cowpeas,
although known to occur in peanuts, in Mucuna sp., and in
some other legumes. Fortunately beans appear to be very
susceptible only in early stages of growth.”
322. Atlanta Constitution (Georgia). 1919. Green worm on
soy beans. Sept. 28. p. E1.
• Summary: “The green worm, which is beginning to attack
soy beans in different sections, can be controlled by using
arsenate of lead, either as a powder or a spray.” Describes
how to mix the powder (with dust lime or land plaster) and
spray (with water).
323. Reinking, Otto A. 1919. Host index of diseases of
economic plants in the Philippines. Philippine Agriculturist
8(2):38-54. Sept. [2 ref]
• Summary: The introduction begins: “No phase of
scientiﬁc endeavor has yielded more direct or more valuable
applications to practical agriculture than has the study of
plant pathology. In connection with a general appeal to
foreign scientists regarding the value of cooperation with a
tropical biological station, it is important that the science of
plant pathology be given the degree of emphasis which it
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justly deserves.”
In the “Host Index” under “Glycine max (Linn.) Merr.
(G. hispida Maxim). Soy bean, soja” are listed (p. 46-47):
Peronospora trifoliorum de Bary. Downy mildew.
Rhizoctonia. Blight. Sclerotium. Blight and stem rot.
Troterria venturioides Sacc. Black mildew. And Uromyces
sojae Syd. [=Phakopsora pachyrhizi]. Rust. Address: Dep. of
Plant Pathology.
324. Bean-Bag (The) (St. Louis, Missouri). 1919. Spray soy
beans for clover worm. 2(5):44. Oct.
• Summary: “Raleigh, North Carolina.–Spraying with
arsenate of lead is being practiced by farmers in the soybean
belt throughout the Carolinas and Virginia to kill the clover
worm, which is playing havoc with this crop at present. This
practice is not practical, however, with large ﬁelds, and many
farmers are cutting the mature beans in order to save as much
forage as possible.”
325. Smith, Loren B. 1919. The green clover worm a pest of
soy beans (Plathypena scabra Fab.). Virginia State Crop Pest
Commission, Quarterly Bulletin 1(3):1-8. Oct.
• Summary: Contents: Introduction. Outbreaks and injuries.
Description of the insect. Life history and habits. Control of
the green clover worm: Snap beans, soy beans, clover and
alfalfa.
“Soy beans have suffered severe injuries throughout
Eastern Virginia during the season of 1919 from the attacks
of the green clover worm... These insects were abundant on
several ﬁelds of soy beans in various parts of Princess Anne
County in 1917... Soy beans which are being grown in rows
for seed purposes may be sprayed with 1¼ lb of arsenate of
lead and 2 pounds of lime to 50 gallons of water at any time
without danger of injuring the plant.” Photos show: (1) An
adult moth in resting position on under side of soy bean leaf.
(2) Soy bean plant showing typical injury to leaves of green
clover worm. (3) A ﬁeld of soy beans showing area where
many plants have been killed by the injuries of the green
clover worm (p. 7). Address: Blacksburg, Virginia.
326. Market Growers Journal. 1919. The green clover worm.
25(9):174. Nov. 1.
• Summary: This worm [Plathypena scabra] has been the
champion truck-crop destroyer of the 1919 season. “The
worms have been very abundant on Soy Beans...”
327. Coerper, Florence M. 1919. Bacterial blight of soybean.
J. of Agricultural Research 18(4):179-94. Plus plates A and
12-18 on unnumbered pages at end. Nov. [5 ref]
• Summary: Gives a full account of the appearance of this
bacterial disease, which attacks the leaves of soybeans; the
causal organism is named Bacterium glycineum n. sp.–a
new species. The disease forms small angular spots, which
in the early stages are translucent, but darken as the disease

develops and ﬁnally drop out. The spots are found also on
the petioles and pods, and stems. G. glycineum is a rod form,
motile, with 1 or more ﬂagella, and forms cream-coloured
colonies on agar plates; non-liqueﬁer; best growth at 24ºC.;
is sensitive to desiccation and appears to lose its pathogenic
character when grown in artiﬁcial culture. It is able to attack
plants, and to enter the parenchyma without wounds in the
epidermis of the plant.
A bacterial leaf-spot of soybean was ﬁrst mentioned by
Erwin F. Smith in 1911, but he did not record a thorough
study of it. This blight was observed at the University of
Wisconsin during several seasons prior to 1915 by Dr. L.R.
Jones and Dr. A.G. Johnson, of the department of plant
pathology.
A color photo (plate A) shows bacterial blight on
soybean leaves. Black-and-white photos show (plates 1218) Bacterium glycineum on soybean plant petioles, pods,
blighted leaves, potato agar slant cultures, potato agar plates,
Note 1. This is the earliest document seen (April 2019)
that mentions Bacterium glycineum.
Note 2. Piper & Morse (1923, p. 280-81) summarize this
long article: “Coerper (1919) describes the morphological
and cultural characters and gives a technical description
of the organism, Bacterium glycineum n. sp. This blight is
considered the same as that reported from various parts of
the United States. It is characterized by the appearance on
the leaves of small angular spots which are either isolated or
conﬂuent. In late stages, the diseased tissues become dry and
drop out, giving the leaves a ragged appearance. Among its
most serious characteristics is that it is a seed-borne disease.
Under favorable moisture conditions, it is spread rapidly
from the point of original infection to adjacent plants.”
Address: Instructor in Plant Pathology, Univ. of Wisconsin.
328. Cromwell, Richard O. 1919. Fusarium blight of the
soy bean and the relation of various factors to infection.
Nebraska Agricultural Experiment Station, Research
Bulletin No. 14. 43 p. Nov. Based on his PhD thesis, Univ. of
Nebraska. [32 ref]
• Summary: The blight of soy beans is due to Fusarium
tracheiphilum. The ﬁrst report of this soy bean disease
appeared in a publication by the author in 1917. “The
disease is characterized by a chlorosis and shedding of the
leaves or leaﬂets, followed by the death of the plants, and
is herein called ‘blight.’ Soy bean blight has been observed
in several localities within North Carolina on soils infested
with cowpea wilt...” The physical structure of soils under
natural conditions is not the limiting factor in the infection
of the disease, but acidity under certain conditions has some
inﬂuence. The nematode (Heterodera radicicola) also has
some inﬂuence.
The section titled “Economic importance of the soy
bean” (p. 6-7) states: “Its culture in England was begun
in 1790. The plant was introduced into the United States
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from Japan in 1860. Since that time its cultivation as a
soil-improving and a forage crop has been conﬁned for the
most part to the Southern States. North Carolina is probably
foremost among these States in the production of soy beans.
The yield in 1909 was only 13,313 bushels (29, p. 632), and
in 1915 was estimated as approximately 1,000,000 bushels.
Within the last three or four years, and especially since the
war began, this crop has become increasingly important
because of the large variety of products manufactured from
the oil and meal and because of its introduction in the United
States as a human food.
“The following is a list of the most important products
obtained from soy beans or in which soy beans enter:
Soy bean milk, vegetable cheese, meal or ﬂour, macaroni
preparation, soups, pork and beans, meat substitutes, toilet
powder, fertilizer, and cattle feed from the meal, and high
explosives, soaps, linoleum, rubber substitutes, margarine,
Japanese sauce, paints, varnishes, water-proof cloth, salad
oil, lubricants, and lard substitutes from the oil.”
The section titled “Other soy bean diseases” (p. 7)
mentions nine, including Heterodera, and “Chlorosis and
crinkling (cause?).”
The section titled “History, occurrence and importance
of the disease” (p. 8) states that in 1900 Orton conducted
tests for disease caused by Fusarium on soy beans at Edisto
Island and at Monetta, South Carolina (see Orton 1902, p.
16-19). Eight varieties of soy beans [planted on 29 May 1901
in Monetta] were tried on ten plats. “The varieties tested
were Tokio, Buckshot, Yosho, Ito San, Manhattan, Guelph,
and Amherst [Footnote: The names in use for these varieties
in 1890 were respectively as follows: Best Green, Early
Black, Yoshoka [sic, Yoshioka], Rokugatsu, Gosha, Black
Round, Green Medium, and Bakaziro]. Orton reported that
at Edisto Island the soy bean made a heavy growth, 3 or 4
feet high, and was free from the wilt disease. It may be said
that a very considerable proportion of the several varieties
of cowpeas grown in adjacent plots succumbed to wilt. The
results of these tests accord with the observations of others
who have had opportunity to observe these crops when they
were grown on soil known to be infested with cowpeas wilt.”
The section titled “Field experiments to determine the
susceptibility of varieties” (p. 38-40) states that the following
soybean varieties were planted in May 1916 in Red Springs,
North Carolina: Black Eyebrow, Brown, Haberlandt,
Mammoth Yellow (which suffers greatly from Fusarium
blight), Medium Yellow, Pekin, Tar Heel Black. and Virginia.
Black Eyebrow seems to show some evidence of resistance.
A larger number of varieties were tested in this ﬁeld in
1917, including the following not tested in 1916: Arlington,
Auburn, Austin, Barchet, Chiquita, Early Dwarf Green,
Guelph, Jet, Manchu, Peking (spelled differently this time),
Tokio, and Wilson Black. Again, Black Eyebrow showed
resistance. “The Brown variety, altho as badly infected by
the nematode and Fusarium as any of the other varieties,

deserves special mention because of its tolerance to these
parasites.” Address: Extension Plant Pathologist, Iowa State
College. Formerly Asst. Plant Pathologist, North Carolina
Agric. Exp. Station.
329. Reinking, Otto A. 1919. Diseases of economic plants in
southern China. Philippine Agriculturist 8(4):109-35. Nov.
See p. 129.
• Summary: The section titled “Soy Bean. Wang Tan.
“Glycine max (Linn.) Merr. (G. hispida Maxim.)” (p. 129)
discusses: (1) Downy mildew (Peronospora trifoliorum de
Bary).
(2) Rust (Uromyces sojae Syd.) [later named
Phakopsora pachyrhizi]. “The rust of soy beans commonly
causes serious losses. In severe cases of attack, defoliation
takes place. Brown rust sori are scattered thickly on the
under surface of leaves. The upper surface is slightly
yellowed in spots above the sori on the lower surface. The
disease can be controlled by crop rotation.” Address: Dep. of
Plant Pathology, USDA.
330. Maki, Moichiro. 1919. Taiwan mamehanmyo ni kansuru
chiken [Information concerning the Formosan blister beetle].
Taiwan Ringyo Shikenjo Hokoku (Report of the Forest Expt.
Station, Taiwan) 6:115-28 + plate. Dec. 20. [Jap]
• Summary: In Taiwan, the Formosan blister-beetle,
Epicauta hirticornis, Haag (?), attacks cultivated plants
such as the soy bean (Glycine hispida Max., p. 117) and
kudzu (Pueraria Thunbergiana Benth., p. 118). A full-page
illustration at the end of the article shows 13 views of the
beetle, including various stages of growth and body parts.
Address: Taiwan.
331. Britton, W.E. 1919. The bean leaf beetle, Cerotoma
trifurcata Forst. Connecticut Agricultural Experiment
Station, Bulletin No. 211. p. 327-29. Eighteenth Report of
the State Entomologist of Connecticut for the year 1918. [4
ref]
• Summary: Discusses Cerotoma trifurcata, host plants, life
history, and habits. This beetle “has also been recorded as
feeding upon the leaves of cowpeas, soy beans and English
horse beans” (p. 328). Address: New Haven, Connecticut.
332. Dammerman, Karel Willem. 1919. Landbouwdierkunde
van Oost-Indië: De schadelijke en nuttige dieren voor land,
tuin- en boschbouw in Oost-Indië [Agricultural zoology of
the Dutch East Indies]. Amsterdam, Netherlands: J.H. de
Bussy. x + 368 p. See p. 81, 340, 346. Illust. Index. 27 cm. [1
soy ref. Dut]
• Summary: In Chapter 4, titled “Stem- and stalk-borers,”
Section 3, about “Flies, Diptera” contains a 2-page
subsection on the family Agromyzidae including Agromyza
sojae Zehnt. (p. 81-82). This is the soybean borer (kedelehboorder), an insect pest which attacks soybean plants (soja-
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planten), peanuts (katjang tanah), and other legumes. Plate
14, facing p. 82, contains a black-and-white illustration of
three views of this ﬂy: (2a) greatly enlarged, (2b) natural
size, and (2c) a root with two pupae, greatly enlarged.
This book also contains many beautiful full-page color
illustrations of insects.
The chapter titled “List of crops with the pests that
injure them which are discussed in this book” (p. 333-48)
contains an entry (p. 346) which reads: “Soja hispida (soja).
See Leguminosen A.”
When we look at “Leguminosen A. (pulse and green
manures)” (p. 340), the ﬁrst type of legume is peanuts
(Arachis, aardnoot). The different parts of the plant damaged
by insects are then listed. Under borers is listed a type of ﬂy,
Agroymza sojae For details, see p. 81. Address: Zoologist
at the Department of Agriculture, Industry and Trade,
Buitenzorg [later Bogor], Java [Dutch East Indies] (Zoöloog
aan het Departement van Landbouw, Nijverheid en Handel te
Buitenzorg, Java.
333. Fletcher, T. Bainbrigge. 1919. Report of the Imperial
Entomologist. Scientiﬁc Reports of the Agricultural Research
Institute, Pusa (India) p. 86-103. For the years 1918-1919.
See p. 87.
• Summary: The section describing insect pests of cotton
(p. 87) states that “The usual appearance of Pseudococcus
corymbatus was traced to a plot of soy bean closely adjacent
to the cotton plots.” Address: R.N., F.L.S., F.E.S., F.Z.S.,
Pusa, India.
334. Heurn, F.C. van. 1919. Verslag van den Directeur, 1 Juli
1918–30 Juni 1919 [Report of the Director, 1 July 1918–30
June 1919]. Mededelingen van het Algemeen Proefstation
der A.V.R.O.S. Algemeene Series (Indonesia) No. 7. 66 p. See
p. 60. [Dut]
• Summary: This report is issued by the acting director
in Dr. Rutger’s absence. In the chapter on entomological
investigations (p. 50-60) is a section titled “Food crops”
(Voedings-gewassen) which states (p. 60) that Adoratus
species and Apogonia destructor were found on kedele
[Glycine soja].
Note: A.V.R.O.S. stands for Algemeene Vereen v.
Rubberplanters Oostkust van Sumatra [General Union of
Rubber Planters of the East Coast of Sumatra]. Address: Ir.,
Jhr., den waarnemend [acting] Directeur van het Algemeen
Proefstation der A.V.R.O.S.
335. Kangyo Mohanjo Kenkyu Hokoku (Bulletin/Research
Report of the Industry Model Station). 1919. Gaichu ni
kansuru chôsa [Researches on injurious insects]. No. 2. 82 p.
+ plates. (Suwon, Korea). [Jap]*
• Summary: An English-language summary states that this
report describes the life-histories of, and preventive measures
for dealing with various insects in Korea. “Serica sp. occurs

once a year, the adult beetles occurring from April to June.
It hibernates in the larval stage or occasionally as an imago.
It attacks barley, tobacco, cotton, hemp, soja bean, cabbage,
peach and mulberry.”
336. Mattei, G.E. 1919. La soja ed i suoi prodotti [The
soybean and its products]. Bollettino di Studi ed Informazioni
del Regio Giardino Coloniale di Palermo 5(1/2):1-34. [40
ref. Ita]
• Summary: This article contains one of the best histories
seen to date of the soybean in Italy, from 1760 to 1813.
Contents: Brief history of the soybean. History of its
taxonomic classiﬁcation. Botanical description of the wild
and domestic soybean. Varieties. Introduction of the soybean
to Europe (especially France and Italy). The question of the
root nodule bacteria. Cultural requirements. Importance /
value of the production. Utilization of the seeds. Soy ﬂour
(Farina di soja). Soymilk (latte di soja). Soy cheese [tofu]
(formaggio di soja). Soy oil (olio di soja). Soy cakes (panelli
di soja). Other Japanese preparations: Miso, shoyu, koji.
Opportunities for soybean cultivation in Italy. Results of
cultural trials at the Colonial Garden (Giardino Coloniale) in
Italy.
“Introduction of the soybean into Europe: The soybean
(La Soja) was long conﬁned to East Asia, and it is only
towards the 17th century that it appears in the Indian
Archipelago; in fact, if it had existed in the Paciﬁc islands
at the time of Cook’s voyage, Forster surely would have
reported it. Its introduction to the East Indies is even more
recent. Roxburgh mentions its cultivation in the Botanical
Gardens of Calcutta from seeds acquired from the Moluccas,
in 1798. On the other hand, as Alphonse de Candolle
observes, if its cultivation were ages-old, it would have
spread long ago toward the West to Syria and Egypt, which
did not occur.
“Its introduction to France is said to date back to
1739, when certain missionaries sent soybean seeds, from
China, to the Jardin des Plantes in Paris: the uncertainty
however arises as to whether, even before this time, it was
cultivated in Europe, since, as Saccardo points out, it appears
that essays (saggi) on the plant exist in the Herbarium of
Bartolomeo Martini of Verona, Italy, written (composto) in
1701.
“In any event, concerning France, the soybean is
reported as being grown extensively in about 1821 at
Champ-Rond near Etampes; it seems, however, that
subsequently its cultivation was nearly lost; in fact,
Lachaume, in the Revue Horticole of 1857 [pages 568-70.
Nov. 16], reports it as a new introduction, thanks to the
French Consul in Shanghai, and he describes and illustrates
it.
“As for Italy, Pinolini [1905] dates the soybean to 1848
[sic, 1840]. It is possible that its cultivation as an agricultural
plant began to spread from that date, but the existence of
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the soybean in Italy antedates this date by at least a century.
Saccardo says in fact: ‘cultivated since the mid-18th century,
and at times extensively, as in the Treviso region.’
“With the existence, as I have stated, of essays on
the soybean in the Herbarium of Bartolomeo Martini of
Verona, an herbarium written in 1701, one might suspect
that from that time the soybean was being cultivated in the
Verona region; but who could have brought the seeds? And
if this were the case, why do we not ﬁnd any reports of it
in somewhat later authors? Or was the above-mentioned
essay brought directly from the Orient. It should be noted
that Kaempfer’s voyage to Japan dates to 1690, and we
have the ﬁrst accurate reports on the soybean in 1712 with
Kaempfer’s own publication. Should we perhaps believe
that some study, brought back by Kaempfer, was given to
Martini? He might have obtained it from Zannichelli who, as
Targioni-Tozzetti relates, in the life of Micheli, carried on a
correspondence with Martini himself? Assuredly Kaempfer
had to regard a plant which is used for so many purposes in
Japan as important and it is possible he brought back essays
about it, and perhaps even seeds.
“In any event, the Jardin des Plantes in Paris, after
1739, must have distributed seeds to various botanical
institutions, including Italian. In fact, from the old Catalogs
(Cataloghi) of the ﬁrst Italian botanical gardens and from
the pertinent Index seminum, we see that in the second half
of the 18th century, the soybean is being cultivated almost
everywhere: in 1760 Allioni mentions its cultivation in the
Botanical Gardens of Turin; in 1780 Abbot (l’Abate) Farsetti
introduced it to his Santa Maria di Sala garden near Venice;
in 1785 Scopoli mentions it in Pavia; in 1787 Guatteri
records it in Parma; in 1790, with the Botanical Gardens
barely established, Tineo was cultivating it in Palermo, as
results [show] from the Catalogue published in precisely
that year; in 1793 Zuccagni refers to it in Florence; in 1798
Durazzo had introduced it into his garden Dello Zerbino near
Genoa; in 1801 Tilli mentions it in Pisa; in 1805 Graefer
refers to it in Caserta; in 1807 Arduino introduced it to the
Agricultural Gardens (Orto Agrario) of Padua; in 1811
Fabriani refers to it in Modena; in 1813 Tenora points it out
in Naples, and the same may be said for other more recent
reports. From this we see that, at the end of the 18th century,
the soybean was already cultivated throughout Italy, not for
agricultural but for scientiﬁc purposes, that is, in Botanical
Gardens.
“Perhaps this information escaped those, like Pinolini,
who did research on the soybean as an agricultural plant
because, in all works dealing with plants cultivated at that
time, the soybean is found under the name of Dolichos soja,
the generic name Soja, of Moench or Savi, not yet having
been adopted.”
In 1918 a soybean cultural trial was conducted at the
Colonial Garden, Palermo, on a plot of 350 square meters;
smaller experiments had been conducted in previous years. A

variety was chosen which had almost spherical seed and was
greenish yellow in color. The seeds were planted on March
29, in furrows at a spacing of 30 x 40 cm.; they germinated
regularly about 10 days later. The plants were hoed twice to
reduce weeds and irrigated eight times from the end of May
until the end of August. Flowering began in early July and
the seed was harvested on Nov. 15. The entire vegetative
period was, therefore, 7½ months. The plants reached an
average height of 90 cm. Their growth was luxuriant and
there was a normal development of nodules on the roots.
From this plot of 350 square meters, 51 kg of clean seed was
harvested; this corresponds to a yield of about 1,450 kg/ha,
which is considered quite satisfactory and could be increased
by manuring. The beans, when cooked in different ways,
were found to have an agreeable taste.
Talk with Ted Hymowitz, soybean geneticist, Univ.
of Illinois. 2003. Aug. 18. Caution! It is not clear whether
the early dates for soybean in Italy in this article are based
on herbarium specimens or living plants. With herbarium
specimens, it is easy to make errors.
Note 1. This document contains the earliest solid dates
and the second earliest overall dates seen for soybeans in
Italy, or the cultivation of soybeans in Italy (1760). The
source of these soybeans is unknown. Yet note that the
earliest possible date that the soybean was cultivated in
France was about 1740. Perhaps there was some connection
between the earliest possible soybean cultivation in France
and in Italy.
Note 2. This is the earliest Italian-language document
seen (April 2013) that uses the term formaggio di soja to
refer to tofu.
Note 3. This is the earliest Italian-language document
seen (Jan. 2019) that uses the term Farina di soja (regardless
of capitalization) to refer to soy ﬂour.
Note 4. This article was reprinted in the Nov. 1991 issue
of Il Giornale della Soia (p. 11-16). Address: Prof., Royal
Botanical Garden (R. [Regio] Orto Botanico), Palermo, Italy.
337. Sawada, K. 1919. Taiwan-san kinrui chôsa hôkoku o
tôsai suru [Survey and report on the fungi in Formosa. Part
I.]. Taiwan Noji Shikenjo, Tokubetsu Hokoku (Government of
Formosa, Agricultural Experiment Station, Special Bulletin)
No. 19. 695 p. See p. 225, 406, 481. [Jap]
• Summary: Including descriptions of the following fungi
on soybean: Hypochnus centrifugus, H. sasakii, Sclerotinia
libertiana (=Whetzelina sclerotiorum). Address: Taiwan
Sôtoku-fu Nôji Shikenjô.
338. Sherman, Franklin. 1919. Report of the Division of
Entomology. North Carolina Agricultural Experiment
Station, Annual Report 42:54-58. For the year ended June 30,
1919.
• Summary: One section titled “Green clover worm on
soybeans” [Plathypena scabra] (p. 57) states: “There was a
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very severe outbreak in July and August, involving thousands
of acres. The injury was greatest in the eastern half of the
State. A search of publications revealed nothing that could
meet the situation... Our studies on life-history conﬁrmed
much that had been published by others, and yielded much
original data of our own... Dusting with dry arsenate of lead,
mixed with dust lime in proportions of 1 to 8, gave the key
to the situation. Liquid spraying can also be done.” Address:
Chief in Entomology [Durham, North Carolina].
339. Bulletin Mensuel des Renseignements Agricoles
et des Maladies des Plantes (Rome). 1920. Bacterium
Solanacearum, nusible aux haricots, en Floride, États-Unis
[Bacterium solanacearum, harmful to beans, in Florida
(Abstract)]. 11(1):145-46. Jan. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Smith, Erwin F.; McCulloch,
Lucia. 1919. “Bacterium solanacearum in beans.” Science
50(1288):238. Sept. 5.
340. Schoene, W.J. 1920. Twelfth Report of the State
Entomologist and Plant Pathologist 1918-1919: Green clover
worm. Virginia State Crop Pest Commission, Quarterly
Bulletin 1(4):18-19. Jan.
• Summary: “Early in August [1919] letters and telegrams
began to arrive from various parts of eastern and southside
Virginia telling about a caterpillar that was destroying ﬁelds
of soy beans and cow peas. Fortunately, Mr. L.B. Smith of
this ofﬁce, has for a number of years observed the work of
the green clover worm (Plathypena scabra Fab.) on soy
beans and cow peas so that when the ﬁrst information arrived
regarding the serious outbreak of this pest information as to
its identity was at hand.” Many ﬁelds of soy beans planted
for hay were severely damaged. Address: Blacksburg,
Virginia.
341. Woodworth, C.M.; Brown, Florence Coerper. 1920.
Studies on varietal resistance and susceptibility to bacterial
blight of the soy bean (Abstract). Phytopathology 10(1):68.
Jan. Presented at the 11th Annual meeting of the American
Phytopathological Society (Jan. 1920).
• Summary: Field experiments indicate that soy bean
varieties vary greatly in their susceptibility to the bacterial
blight. Of 47 varieties grown in 1918 in Wisconsin, about
one half were completely resistant and the other half ranged
from complete susceptibility to partial resistance to the
disease.
Note: This is the earliest document seen (Nov. 2016)
by or about C.M. Woodworth in connection with soy beans.
Address: 1. Univ. of Illinois.
342. Pelton, W.C. 1920. Hahto soy bean as lima substitute.
Rural New-Yorker 79(4579):625. March 27.
• Summary: “Few years have been more disappointing to

Lima bean growers in Connecticut than 1919.” Largely
because of heavy rain during early blossoming and attacks
of the green clover worm, the crop proved to be a money
loser on many farms in the state. So farmers “disgusted with
the behavior of the Lima beans” may be “interested to know
a few things about the Hahto Soy bean, which has recently
been mentioned as a Lima substitute. The Connecticut
station made a small test of these beans during 1919, and
collected facts that are interesting and suggestive.” The seed
used in the test was received from the USDA Bureau of Plant
Industry.
The Hahto compares favorably with small Limas in size
and has somewhat the same shape. The Hahto beans were
hardly effected by the rains and clover worms that damaged
the Lima beans.
“Use as food–As a green shell bean, for use in the half
mature state, the Hahto has been a disappointment. Being
smaller than the Lima at maturity, its size when half ripe is
too small for economical use. The labor of gathering pods
enough to furnish a meal is considerable and the shelling of
the beans in the fresh state is difﬁcult. In the partially cooked
or scalded state of the pods the shelling is disagreeable.
Present evidence indicates that not before maturity are these
beans likely to prove popular. At the partially dry state,
particularly after frost, the shells open readily, although the
sharp terminal prickle on every pod, which is a characteristic
of Soy beans. proved annoying. At this time the beans were
of full size, and they remained so, without drying up, for at
least several weeks. The ﬂavor of the Hahto bean reminded
the writer at times of boiled chestnuts and at others of
chicken soup.” Six good qualities of the Hahto soy bean,
plus the diverse types, are discussed. Photos show: (1) Two
Hahto soy bean pods and four beans, natural size. (2) Two
Hahto pods of variable size with sharp points. (3) Roots of
the Hahto bean, with nodules.
343. Briggs, George M. 1920. Grow soybeans. Wisconsin
College of Agriculture, Extension Service, Special Circular 6
panels. Grow More Feed series, No. 2. Undated. 22 x 10 cm.
• Summary: Contents: Why plant soybeans? When to plant
soybeans. How to plant soybeans. How to care for crops
(seed, hay, or silage). Precautions.
“Here are ten good reasons why farmers in many
sections of Wisconsin should try a limited acreage of
soybeans: 1. A majority of farmers in Wisconsin are having
good success with them. 2. Soybeans are just a common
crop for common people. It is not necessary to have a soil
free from acid for good yields. 3. The best annual legume
for medium to light soil is the soybean. It yields best on
fertile soils, yet yields on light soils where other legumes
fail to catch. 4. It is an annual plant–sureness of crop is a
certainty. 5. The soybean is the dual purpose member of the
legumes–an annual used as a green manure, silage, hay, seed
and pasture crop. 6. In feeding trials, soybean hay is equal
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to alfalfa. 7. Soybeans take no more moisture when planted
with corn than do weeds and the leaves make rich silage. The
labor of caring for soys with corn is no greater than for corn
alone. 8. Properly cured the crop is relished by all stock. 9.
Soybeans are easy to grow, as they are not attacked by any
serious diseases. 10. Being a legume, the soybean builds up
soil by adding nitrogen.”
In the section “3. Where soybeans are used for silage”
we read: “6. Don’t plant the wrong variety. For seed where
Wisconsin No. 8 or Wisconsin No. 25 corn will mature, plant
Early Black. In localities where Silver King or Golden Glow
corn matures, plant Ito San or Manchu. Other varieties that
will mature are Early Black, Black Eyebrow, Medium Early
Green, Early Brown, Medium Early Yellow. For hay or silage
tall-growing varieties such as Ito San, Manchu, Medium
Early Green and Early Brown are proving very satisfactory.
Mammoth Yellows and Black Beauties [synonym of Ebony]
have proved successful in some localities.”
Note: This is the earliest document seen (Sept. 2000)
by or about George M. Briggs in connection with soybeans.
“Soybean” Briggs was Wisconsin’s ﬁrst and foremost
soybean pioneer. Address: Madison, Wisconsin.
344. Wolf, Frederick A. 1920. Bacterial blight of soybean.
Phytopathology 10(3):119-32. March. [8 ref]
• Summary: “For several years, especial attention has
been given at the North Carolina Agricultural Experiment
Station to the diseases of soybean; Soja max (L.) Piper.
The most important diseases of this crop within the State
have been found to be Fusarium blight or wilt, caused by
Fusarium tracheiphilum E.F.S., and bacterial blight. Careful
investigation of the former of these diseases has been made
by Cromwell...”
A bacterial blight found in North Carolina is considered
to differ from the one due to Bacterium glycineum. The
disease was ﬁrst observed in Nebraska in 1905 by Heald [see
Heald 1906]; it was subsequently reported in Connecticut
and Wisconsin. The cause of the blight is said to be
Bacterium sojae n. sp. The disease is considered to differ
in several respects from one previously described as being
caused by Bacterium glycineum. The infection is believed to
spread from the cotyledon to the true leaves and from these
leaves to other leaves. Infected seed are believed to be the
chief means by which the disease is carried over winter and
by which it is introduced into new localities. Infected leaves
which remain in the ﬁeld during winter have also been found
to harbor this parasite. The disease is spread in the ﬁeld by
splashing rains. Address: North Carolina Agric. Exp. Station.
345. Kawatsuka, K. 1920. Daizu no saikin- byô [Bacterial
disease of soybean]. Byochu-gai Zasshi (J. of Plant
Protection, Tokyo) 7:220-21. April. [Jap]
346. Johnson, A.G.; Haskell, R.J. 1920. Diseases of cereal

and forage crops in the United States in 1919. Plant Disease
Bulletin, Supplement (USDA) No. 8. p. 1-81. May 1. See p.
75.
• Summary: “Soy bean (Soja max)
“Bacterial blight, caused by Bacterium glycinium,
occurred naturally in the varietal test plots at the Experiment
Station at Madison, Wisconsin.
“Streak, said to be caused by Bacillus lathyri Manns and
Taub., was common in Delaware last year.
“A stem rot of undetermined cause was reported in parts
of Tennessee. Whole ﬁelds showed dwarfed and yellowed
plants. A report of a somewhat similar trouble was reported
from Clermont County, Ohio.
“A leaf spot, cause not given, was collected in Ohio.”
Address: 1. Plant pathologist, Ofﬁce of Cereal Investigations,
temporarily transferred to Plant Disease Survey, Bureau of
Plant Industry.
347. Lighty, L.W. 1920. Soy beans in the corn for silage.
National Stockman and Farmer 44(7):239. May 15.
• Summary: “Quite a few farmers grow soys in the corn for
silage but very few continue more than one or two years.”
During planting, a corn planter does not work well when soy
beans are mixed with the corn. During weeding, the weeder
or smoothing spike harrow used with corn has spikes or
harrows that kill many tender young soybean plants. But if
you refrain from using the weeder, weeds choke the crop and
you lose more than you gain. “The wise farmer grows his
corn on one area and the soys on another and grows much
with less work.”
The best soy bean varieties differ with the latitude.
Wilson Early Black is a good short-season variety; it needs
110-120 days. Ito San grows well further north. Ohio No.
9035 does well in Pennsylvania. “The soys are a wonderful
crop when we discover them, but just when that will be is
difﬁcult to say.” Address: Adams County, Pennsylvania.
348. Gossard, H.A. 1920. Watch for chinch bugs: Method
of constructing dust and tar barriers in farm ﬁelds. Ohio
Agricultural Experiment Station, Monthly Bulletin 5(6):17879. June. Whole No. 56.
• Summary: Discusses Blissus leucopterus. Chinch
bugs were quite abundant in some Ohio neighborhoods
last summer. When they become abundant, they can be
combatted with crops. It is “best to omit sowing wheat for
a year or two and instead to plant crops immune to their
attacks, such as soybeans,...”
349. Laredo: New U.S. domestic soybean variety. 1920. Seed
color: Black.
• Summary: Sources: Morse, W.J. 1919. Sept. 26. Letter to
Prof. C.V. Piper at USDA Bureau of Plant Industry. “Have
just returned from a visit to Mr. [G.A.] Swan’s place near
Lyman [Mississippi]. I saw a very considerable acreage
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of soya, mostly Biloxi, some Barchet and some Otootan
(Laredo–our black).”
Morse, W.J. 1920. March 13. Letter to Prof. C.V. Piper.
“For such a purpose I would suggest the Laredo, Virginia,
and Biloxi varieties.”
Taylor, William A. 1920. “Soy bean.” USDA
Department Circular No. 120. 4 p. June. See p. 4. “A variety
maturing about the same time as the Mammoth Yellow. It
makes an abundance of ﬁne forage and is a good yielder of
seed. The Laredo is highly resistant to wilt and nematodes
and is especially adapted to lands where these troubles are
prevalent.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 166. “Introduced from Yangping, China, 1914. Plants
slender, erect, maturing in about 140 days; highly resistant
to wilt and nematode; pubescence tawny; ﬂowers purple and
white; 75 to 80 days to ﬂower; pods 35 to 40 mm. long, 7 to
8 mm. wide, 3 to 4 mm. thick, 2-3 seeded; seed black, 6 to 7
mm. long, 4 to 5 mm. wide, 2 to 3 mm. thick; hilum black;
germ yellow; oil 14.0%; 466,500 to the bushel.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Laredo is in the USDA Germplasm
Collection. Maturity group: VI. Year named or released: by
1923. Developer or sponsor: USDA. Literature: 05. Source
and other information: From Yangpingguan [Yangping],
Shaanxi, China, in 1915. Prior designation: PI 40658.
Address: USA.
350. Sherman, Franklin, Jr. 1920. The green clover worm
(Plathypena scabra Fabr.) as a pest on soy beans. J. of
Economic Entomology 13(3):295-303. June.
• Summary: Contents: Introduction. The life stages (egg,
hatching to spinning of cocoon, larva in cocoon, true pupal
stage, emergence to mating, mating to laying of eggs;
total–51 days). Habits. Natural enemies. Field conditions.
Experiments with remedies. Possible danger in using the hay
[after it has been sprayed with powdered arsenate of lead].
Questions and answers.
“On July 29, 1919, the farm agent of an eastern county
in North Carolina wrote us of a worm destroying leaves of
soy beans. Within a week complaints were coming by the
dozen. Larvæ were identiﬁed at Washington [North Carolina]
as Plathypena scabra Fabr. the Green Clover Worm...”
Address: Entomologist, State Dep. Agriculture, Raleigh,
North Carolina.
351. Orange Judd Farmer. 1920. Fields of “soys” in
Champaign: Club members make tour of crop inspection.
68(2):1062. July 3.
• Summary: “The soy bean club of Champaign county is the
ﬁrst organization of its kind in the state. It was organized to
grow soy beans, to study the various varieties, to discover the

best ones for their purposes, and to sell these beans directly
to the people who wish them. They expect to build up,
through their organization a reputation for certiﬁed, pure soy
bean seed. There are about 700 acres of soy beans reported
that will be harvested for seed this fall.
Last Thursday, a group of farmers who are members
of this club, inspected about 300 acres of soy beans that are
being grown in connection with their club. They visited the
farms of Albert Carl, William Blue, B.F. Harris (manager
J.M. Dowell), T.P. Chester, “the Mebany farm” (sic, the
farm of Charles L. Meharry, managed by W.E. Riegel). At
each farm they learned the details of how the soy beans
were grown, including date of planting, preparation of the
soil, inoculation, weed control, and harvesting. Varieties
mentioned: A.K. and Mongol.
A ﬁeld of corn and soy beans was inspected on the
farm of William Blue. “In reply to the yield question, J.C.
Hackleman of the University said, ‘We have tried four
different varieties in corn where there is about one bean to
each stalk of corn. The heavier, later maturing beans affect
the corn yield four to six bushels, but the yield of beans is
about three bushels. Most livestock men say that a bushel of
beans is worth three to four bushels of corn in hogging down.
The medium yellow makes the least cut in yield. This is the
result of two years’ experiments.”
W.E. Riegel, manager of the Meharry farm and
“president of the Soy Bean club,” was in charge of growing
150 acres of soy beans on this farm. He explained that a four
year rotation of corn, soy beans, wheat and a pasture mixture
composed largely of clover was being used on the farm. Last
year out of 150 acres of beans, 50 acres were made into soy
bean hay, the only kind used on the farm, and the other 100
harvested for seed.
Note: This is the earliest document seen (May 1998) that
mentions soybean pioneer J.C. Hackleman at the University
of Illinois. Address: Illinois.
352. Metzger, J.E.; Eppley, Geary. 1920. Variety tests
of corn, wheat and soy beans. University of Maryland
Agricultural Experiment Station, Bulletin No. 237. 23 p.
July. See p. 16-23.
• Summary: The section titled “Soy beans” (p. 16-23)
begins: “The Soy Bean or Soja Bean (Soja hispida) was
grown on the Experiment Station farm during the ﬁrst year
of its organization. The Annual Report of the Station made
in 1888 contains a record of the yields of one variety grown
on 27 plots having a total area of three and three-eighths
acres. This test seems to have been made to determine the
qualities of the soy bean for forage purposes, and to ascertain
the comparative productiveness of the plots on which they
were grown. Two difﬁculties were encountered in this trial.
First, the variety used required a longer season for maturity
than was available in this particular year, and second, the
plants were attacked by a disease which was called a blight,
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causing them to temporarily stop their growth. However, the
desirability of the soy bean as a farm crop was apparent from
the beginning and during the years that followed tests were
made of its value as a forage plant, for green manure, and for
silage purposes. The work of the station in securing varieties
adaptable for both seed and hay production began in 1911.
Since then more than 150 varieties have been in the tests and
demonstrations and it is estimated that fully 10,000 acres of
the beans are now grown in the State, annually.
Table IV, titled “Varieties of soy beans in test for
seed” (p. 20) categorizes them into three groups by yield.
Some varieties have been in the test for up to 9 years. High
yields: Virginia, Edna, Flat King, Arlington, Haberlandt.
Medium yields: Cloud, Peking, Wilson, Morse, Ebony,
Swan, Meyer, Patuxent, Medium Yellow, Kentucky, Hope,
Taha, Ito San, Wilson-ﬁve [Wilson-Five], Mammoth Yellow.
For each variety is given: Name, record number, color of
seed, seeds per ounce, character of stem (two variables: (1)
Medium thick, coarse, or ﬁne; (2) Twining, straight, vining,
branching, slight twining), yield per acre (bushels) for 1917,
1918, 1919, three year average, and years in test (up to 9
years).
A variety which in a previous report was recorded as
number 1822 has been very successful in certain sections
of the Piedmont region, and has become well enough
established to justify giving it a name. The new name for this
variety is Patuxent.
“Soy beans were ﬁrst grown at the Maryland station
in 1888.” An inquiry into their value for forage and soil
improvement was the purpose of the test. “To date, the
leading soy bean varieties for Maryland are: Virginia,
Wilson, Peking, Haberlandt, and Patuxent.”
Note: This is the earliest (and only) document seen (July
2013) that mentions the soybean variety Patuxent. Address:
1. Agronomy; 2. Asst. Agronomist. Both: College Park,
Maryland.
353. Sherman, Franklin; Leiby, R.W. 1920. Green clover
worm (Plathypena scabra Fabr.) as a pest of soybeans with
special reference to the outbreak of 1919. North Carolina
State College of Agriculture, Extension Circular No. 105. 14
p. July.
• Summary: This article is quite similar to one by Sherman
published one month earlier in the Journal of Economic
Entomology (June, p. 295-303). Contents: Introduction.
Past history. Outbreak of 1919. Possibilities for the future.
Investigations in 1919 (Incl. life-history of green clover
worm, life stages {adult or moth, the egg, larva or caterpillar,
pupa or chrysalis, generations or broods, wintering–
hibernation, habits, natural enemies and an important egg
parasite}). Remedies: Poisoning the worms, varieties.
“Introduction: During July and August 1919, there
occurred throughout the eastern half of North Carolina a
sudden and widespread outbreak of a green caterpillar, often

called a ‘measuring-worm,’ which rapidly ate away the
leaves of soybeans, stripping whole ﬁelds until they looked
as if scorched by ﬁre. Beginning in the latter part of July, the
injury subsided by the middle of August, and many ﬁelds,
especially of latter maturing varieties, quickly put out new
growth and recovered, but in many cases the earlier maturity
varieties were ruined.
“This was the Green Clover Worm (Plathypena scabra,
Fabr),* an insect long known to be present in the State, and
native to practically the whole of the eastern half of the
United States.” (Footnote: *”Order Lepidoptera; Family
Hypenidae (Noctuidae, broad sense)).” Address: 1. Chief in
Entomology; 2. Asst. Entomologist, Raleigh.
354. Bulletin Mensuel des Renseignements Agricoles et des
Maladies des Plantes (Rome). 1920. Bacterium glycineum
n. sp. nuisible au soja (Glycine hispida), aux États-Unis
[Bacterium glycineum (new species) is harmful to soybeans
in the USA (Abstract)]. 11(7-8):1022-23. July/Aug. [1 ref.
Fre]
• Summary: A French-language summary of the following
English-language article: Coerper, Florence M. 1919.
“Bacterial blight of soybean.” J. of Agricultural Research
18(4):179-94. Nov.
355. Hemmi, Takewo. 1920. Beitraege zur Kenntnis der
Morphologie und Physiologie der japanischen Gloeosporien
[Contributions to an understanding of the morphology and
physiology of the Japanese Gloeosporien]. Journal of the
College of Agriculture, Hokkaido Imperial University 9:1159. Aug. [148 ref. Ger]
• Summary: This the ﬁrst description of soybean
anthracnose. Discusses fungi, Colletotrichum glycines
(=C. dematium f. truncata), Gloeosporium. Describes the
morphology of Colletotrichum glycines and Gloeosporium
sp. on soybean pods. Address: Nôgakuhakushi.
356. Rindl, M. 1920. Vegetable fats and oils. IV-V. Semidrying oils. Soy bean. South African J. of Industry 3(6):51831. June; 3(8):742-49. Aug. [29 ref]
• Summary: These are 2 installments of a series of articles
on vegetable fats and oils, forming a Report to the Advisory
Board of Industry and Science on Vegetable Oils, Fats, and
Waxes. Soybeans are considered among the semi-drying
oils. Contents of Part I: Introduction. Early [soybean]
experiments in South Africa. Botanical characters. Varieties.
Germination. Inoculation. Technique of inoculation. Soy
beans as a rotation crop for maize. Comparison of soy beans
and cowpeas. Storage of seed. The soy bean as human food.
Vitamines. Soy-bean [food] preparations: Soy-bean milk,
soy-bean curd [tofu], the soy bean as a vegetable (baked,
boiled, roasted, green beans [green vegetable soybeans],
soy-bean pulp (kara)). Soy-bean meal [soy ﬂour and its
uses]. Fermented soy-bean products: Fermented boiled beans
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(natto), ripened vegetable cheese (miso), the Chinese paste
chiang, soy-bean sauce (shoyu).
Contents of Part II: Oil content of seed produced in
South Africa. Quality of oil from South African beans.
Extraction of oils. Nature and composition of soy-bean oil,
and methods of treatment. Uses of the oil. Soy beans as
forage. Enemies of the soy bean. Method of shipment from
the East.
“The ﬁrst systematic trials [with soy beans] were
initiated about 1903 at Skinner’s Court, on the Springbok
Flats, and at the Natal Experiment Farms, Cedara, Weenen,
and Winkle Spruit. These latter were continued until the
season 1910-1911 when the ﬁeld trials referred to above [by
the Transvaal and Natal Departments of Agriculture] were
carried out by the Department of Agriculture in conjunction
with Messrs. Lever Bros. and a large number of farmers” (p.
519).
The best yields during the 1910-11 season at the three
Natal Experiment Farms were: At Cedara: Haberlandt 2,000
lb/acre. Winkle Spruit: Mammoth Yellow 1,191 lb/acre.
Weenen: Mammoth Yellow 1,400 lb/acre.
“Method of shipment from the East. The beans are
shipped in bags, vessels are well dunnaged, and a large
number of wooden pipe ventilators are placed in the ships’
holds to keep the cargo from getting heated. The beans, on
a long voyage from Eastern Asia to Europe, being liable to
sweat, are sometimes dried before shipment.”
Tables show experimental yields and chemical
compositions of soy beans from different countries and soyrelated products. A diagram (outline-form) shows the various
ways in which plants and seeds of soy beans are utilized.
Note: This is the earliest English-language document
seen (April 2013) that uses the term “soy-bean curd” to refer
to tofu. Address: Ing. D., Prof. of Chemistry, Grey University
College, Bloemfontein [Orange Free State, South Africa].
357. Hoosier Democrat (Flora, Indiana). 1920. Soybean
seed producers’ meeting Friday a success. Sept. 11. p. 3, col.
3. Saturday.
• Summary: “The big soybean seed producers’ meeting held
at the Fouts brothers farms near Deer Creek, in Carrollton
township last Friday was attended by a great number of men
and women from Indiana and neighboring states. There were
297 machines on the ground at one time, which may give one
an idea of the number of people there were present, variously
estimated at 800 to 1000 people. The morning was given
over to visiting and an inspection tour of the soybean ﬁelds
in the neighborhood. About 50 machine loads of people
made this tour of inspection where beans were seen growing
for seed, with corn for hogging-off, silage, and lambingoff, all of which purposes looked good to the visitors. A
thing which was interesting to the visitors was the fact that
the soybeans can be grown successfully for seed with few
weeds in the ﬁelds, as the Fouts brothers and neighbors

have especially clean, well-tended and rank growing ﬁelds
of soybeans which made a very favorable impression on the
visitors. The dinner furnished by the Ladies Aid was served
in cafeteria style and was greatly relished by the visitors,
most of whom had driven great distances by automobile. A
very unique part of the menu, furnished free to all visitors
by Fouts brothers, was the baked and roasted soybeans.
The parched beans were very appetizing indeed and soon
disappeared. The afternoon program consisted of a very
forceful address by G.I. Christie, superintendent of Extension
in Indiana, a regular soybean song by Deer Creek male
quartette, and short, but snappy, talks...”
Details are then given on the afternoon program, with
the name of each speaker and the subject of his talk.
Note 1. This is the earliest English-language document
seen (Dec. 2012) that uses the term “roasted soybeans” to
refer to soynuts.
“W.A. Ostrander, of Purdue, who was chairman
of the meeting, then introduced the ‘Soybean Kings of
Indiana’ to the crowd and the Fouts brothers were lined
up for explanation of their evident successful methods in
growing and utilizing the soybean crops. Certainly Carroll
county should be complimented for having the privilege of
having the ﬁrst big corn belt soybean seed producers’ ﬁeld
meeting and conference. It was a great day. Fouts brothers
are considered pioneers in the soybean industry and their
experience is being followed throughout the corn belt states.
It was therefore very appropriate that this meeting should
be held on their farms. From this meeting will develop an
‘Association of Cornbelt Soybean Growers.’ Next meeting
to be held at Stryker, Ohio. Carroll county and ‘Soyland’ are
now on the map.”
Note 2. This is the earliest document seen (Oct. 2012)
which mentions that an association of soybean growers is
being developed. The name of the association is not given.
The National Soybean Growers’ Association–the forerunner
of the American Soybean Association (ASA)–was formed at
this meeting. Several photographs taken at the meeting (but
not shown in this article) prove this. The earliest article seen
that mentions the National Soybean Growers’ Association
by name was that by Ostrander in April 1923. Nevertheless,
this is the earliest publication seen related to that Association
or to its ﬁrst meeting, or to its ﬁrst involvement with foods
made from soybeans–they were served baked and roasted.
Note 3. The Association’s second meeting (Sept. 1921)
was not, in fact, held in Stryker, Ohio, but rather in Illinois,
at the University of Illinois and at the A.P. Meharry Farm,
near Tolono, Illinois.
Note 4. This is the earliest document seen (Nov. 2004)
describing food uses of soybeans in connection with the
American Soybean Association. Baked, roasted, and parched
soybeans were served here at ASA’s founding meeting.
Note 5. This is the earliest English-language document
seen (Dec. 2012) that uses the term “parched beans” to refer
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to soynuts.
Note 6. This is the earliest document seen (Oct. 2012)
which contains the term “Soybean Kings” or “Soybean
Kings of Indiana,” and the earliest document in which the
term “Soybean Kings” is used to refer to the three Fouts
brothers–Taylor, Finis, and Noah.
358. Hinds, W.E. 1920. Bean ladybird. J. of Economic
Entomology 13(4):430-31. Oct.
• Summary: For many years the bean ladybird, Epilachna
corrupta Muls., has been known to occur in the southwestern
USA. (Note: It was later renamed the Mexican bean beetle,
Epilachna varivestis). Specimens were ﬁrst found in
Alabama in 1920. The insect has been found on all stages of
cowpeas in one locality, but it remains to be seen whether
cowpeas will constitute a favorable food plant. “The growth
of cowpeas and soy beans is quite extensive in this section
of Alabama.” thus the further spread of this pest and its food
habits must be watched closely. Address: Entomologist,
Auburn, Alabama.
359. Fletcher, T. Bainbridge. 1920. Life-histories of Indian
insects: Microlepidoptera. III. Gelechiadæ.Memoirs of the
Department of Agriculture in India, Entomological Series
6(3):77-79. Nov. [4 ref]
• Summary: The section on Stompoteryx nerteria Meyr.
notes that the moths were found “at Pusa and Nagpur on
soybean, on the young leaves and shoots.”
Note: This insect is presently named Apoaerema
modicella. Address: Imperial Entomologist, Agricultural
Research Inst., Pusa.
360. Hinds, W.E. 1920. Mexican bean beetle situation. J. of
Economic Entomology 13(6):486-88. Dec.
• Summary: The Mexican bean beetle (also called “bean
ladybird” or Epilachna corrupta Muls.; as of 1988 named
Epilachna varivestis) attacks soy beans. Soy beans have
“suffered heavily in some ﬁelds, but the infestation has not
been as general on soy beans as on the other plant foods.”
Kudzu has not been attacked noticeably. Address: Auburn,
Alabama.
361. Hall, C.J.J. van. 1920. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indie in 1919 [Diseases and
pests of cultivated plants in the Dutch East Indies in 1919].
Mededelingen van het Laboratorium voor Plantenziekten
(Indonesia) No. 39. 50 p. [Dut]*
• Summary: Kedelé [Glycine soja] suffered considerable
injury from the pod borer (Etiella zinckenella), the stem
borer (Agromyza sojae, later renamed Melanagromyza
sojae), and the catjang borer (A. phaseoli, later renamed
Ophiomia phaseoli). The last-named ﬂy seems more
injurious at certain times; on one estate where planting was
done on ﬁve separate dates with 15-day intervals, it was only

the ﬁfth lot that was badly attacked. A Coccinellid Epilachna
sp., another beetle Araccerus sp., and caterpillars–including
those of Heliothis–also infested G. soja.
362. Briggs, George M. 1920. Who says soy beans?
Wisconsin Agric. Exp. Association, Annual Report 18:23-24.
• Summary: “It seems as though we all do. Wherever you
go, someone is talking soy beans. The more the talk, the
more pep they seem to possess, which is quite comparable to
the soil, in that the more soys it produces the more and better
the following crops are. In these strenuous times when farm
labor is becoming such a problem, we are all interested in
increasing yields per acre and in raising more home grown
feeds. Farmers who have tried soy beans are convinced
that the soil is beneﬁted beyond expectations and that as a
soil builder this crop has an important place on all farms,
especially where other legumes fail to grow. By the use of
soy beans as a hay crop, the farmers of this state, who but a
few years ago saw nothing but poverty, are now building up
their herds and getting ﬁne cream checks, which in turn will
build up the homes, help educate the children and make life
worth living.
“Soy beans as a silage crop have met with great success
here in Wisconsin. In many places the soys are planted by
themselves, then mixed with corn at silo ﬁlling time. On
hundreds of farms, however, the corn and soy beans are
planted together and are being raised successfully... It’s
not luck that spells success with soy beans, but pluck. Get
acquainted with the dual purpose member of the legume
family.”
A full-page photo (p. 23) titled “Weeding soy beans–
Farm of C.S. Ristow, Black River Falls” shows two horses
pulling a rig on which a man is sitting. Address: Madison,
Wisconsin.
363. Britton, W.E. 1920. Prevalence of green clover worm
on beans. Plathypena scabra Fabr. Connecticut Agricultural
Experiment Station, Bulletin No. 218. p. 165-70. See p. 167.
Nineteenth Report of the State Entomologist of Connecticut
for the year 1919. [3 ref]
• Summary: “An outbreak of the green clover worm
occurred in 1919, and bean plants in nearly all parts of the
state were suddenly riddled.” Five varieties of beans are
severely injured, and some injury was also done to soy
beans. Also discusses the worm’s life history and habits,
chemical control using acid lead arsenate. Address: State
Entomologist, New Haven, Connecticut.
364. Bruner, Stephen C. 1920. Lista preliminar de las
enfermedades de las plantas de importancia ecónomica
para Cuba [Preliminary list of the diseases of the plants of
economic importance for Cuba]. Informe de la Estacion
Experimental Agronomica (Santiago de las Vegas, Cuba).
Part 18. p. 723-76. For the years 1918-19 and 1919-20. See
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p. 760. Index. [Spa]
• Summary: The section titled “Soya (Glycine hispida,
Maxim.)” (p. 760) states: Bacterium glicineum Coerper.
A bacterial disease of this plant has been observed in
cultivated ﬁelds at Agricultural Experiment Station (Estacion
Experimental Agronomica, Santiago de las Vegas) causing
considerable damage. It is characterized by small angular,
dark-colored spots on the leaves–and foliar damage.
The section titled “Frijoles (Phaseolus spp.)” (p. 748)
describes many diseases that also injure soybeans, including
Phyllosticta spp., Heterodera radicicola (nematodes),
Cersospora, Diaporthe phaseolorum (pod blight),
Pseudomonas phaseoli, Sclerotium Rolfsii, and Uromyces
spp. Address: Phytopathologist, Cuba.
365. Scott (O.M.) & Sons Co. 1920. Scott’s soy bean
catechism. Marysville, Ohio. 1 p. 26 cm.
• Summary: See next page. This 1-page seed catalog is
printed with dark brown ink on beige paper.
“The growing of soy beans has long since passed the
experimental stage. Their adaptation to all parts of the
country and their value and place in agriculture, apparently
surpassing all other legumes, has been determined. Their
high feeding value and their usefulness as soil improvers
make them valuable additions to our list of ﬁeld crops and
they merit a hearty welcome from every farmer. They furnish
the richest feed and improve your land while producing it.
We believe that we are the largest distributors of northern
grown soys in the country. We can at all times furnish most
varieties. However as there is an extraordinary demand this
season, please give ﬁrst and second choice when ordering.
Many varieties are much alike. We not have several kinds not
named here. The Early Brown is exactly the same as the Ito
San, except that it seems to be hardier and is more plentiful.
We advise ordering Early Brown. Owing to the great
difference in price the Mammoth Yellow is an especially
goof bargain this year.
“1. What is this soy, or soja bean? The soy bean is an
erect, rather hairy, leguminous plant, somewhat resembling
the ordinary ﬁeld bean. It has been cultivated in China for
more than 5000 years.
“2. What use is made of this crop? In extent and variety
of uses, the soy bean is one of the most important legumes in
Asiatic countries. At the present time, in the United States, it
is most largely grown for forage, although the soy bean and
its products are now being used in a large number of other
ways.
“3. Why should I grow the soy bean? It is a legume,
therefore a nitrogen gatherer. It produces a large yield
of seed, an excellent quality of forage that is relished by
all farm animals, is easily grown for harvest, is droughtresistant, and is practically free from insect enemies and
plant diseases.
“4. How far north can they be grown? In general, the

climatic adaptations are about the same as those for varieties
of corn. Varieties mature in from 100 to 145 days.
“5. What kind of soil does the soy bean require? The soy
bean will succeed on nearly all types of soil. The best results,
however, are obtained on mellow, fertile sandy loams, or
clay loams. On poor soils they make a satisfactory growth,
provided inoculation is present.
“6. How about an acid soil? Do I need to lime? The
soy bean thrives on soils that are too acid for the successful
culture of clovers. However, the application of lime has
invariably been found to increase the yield, both of forage
and of seed.
“7. Should soy beans be inoculated? Like all legumes
the soy bean can utilize the nitrogen of the air only through
the action of bacteria which produce nodules on the roots.
The soy bean will give good results without inoculation, but
in such case the nitrogen is taken directly from the soil and
the land is made poorer. Why impoverish the soil when by
means of inoculation the plant can get nitrogen from the air–
through the agency of legume bacteria?
“8. How inoculate? Natural inoculation does not occur
until the bacteria have been introduced into the soil. This
can be done by using soil from a ﬁeld where soy bean plants
have previously produced nodules. The better and simpler
way, however, is by the use of pure cultures. Ask for “Scott’s
Bacteria–Questions and Answers.” Scott’s bacteria are
guaranteed to produce nodules. A dollar can is enough for a
bushel of beans.
“9. How should the seed bed be prepared? The same as
for corn. Like corn the soy bean readily responds to extra
cultivation. Plow early and deep. Harrow in the spring to
prevent growth of weeds. Disking is sufﬁcient if the crop is
to follow wheat after harvest, provided the ground is fairly
mellow.
“10. When is the best time for planting? Soy beans may
be planted over a period extending from early spring until
midsummer, depending largely on the latitude and the use to
be made of the crop. In general the best time may be said to
be about that for corn.
“11. How deep should the seed be planted? About one
inch. If a crust forms before the plants are up, it is well to
break this with a weeder or light harrow.
“12. What is the best method of seeding soy beans?
Under nearly all conditions soy beans should be grown in
rows 28 to 40 inches apart, and given about three cultivations
in order to keep down the weeds. When the crop is to be used
for forage and the soil is quite free from weeds, the soy bean
may be drilled solid or broadcasted. Use the oats feed of the
drill. Allow only every fourth spout to run when planting in
rows.
“13. How far apart in the row should the plants stand?
Plants from 2 to 4 inches apart in the row give the best
results.
“14. How much moisture does this crop demand? One
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of the best qualities of the soy is that it is drought-resistant.
However, they are not sensitive to excess of moisture.
Drainage is not required.
“15. What variety of soy beans do you recommend?
The choice of varieties depends largely on the purpose for
which the crop is to be grown. For early hay and for hogging
off, or for following oats or wheat or for planting at the last
cultivation of corn to be used for fodder or for hogging off,
Early Brown, Ito San, Elton, Manchu and Black Eyebrow.
For a later (and larger) hay crop and for silage, Hollybrook,
Ohio No. 9035, Mongol, Haberlandt, Wilson, Sable, A.K.,
Morse, Mikado, Virginia, and Medium Green. For seed, in
the northern sections, Early Brown, Ito San, Manchu, and
Black Eyebrow. The Mammoth Yellows are very plentiful,
and cheaper than others. They can be used for hay, for silage,
or for soil improvement, but not for seed production except
in the south. In the lists above we try to indicate by the order
in which they are mentioned the ones we are surest of having
abundantly in stock. For instance, Hollybrooks, Ohio 9035’s,
Mongols, Early Browns, Ito Sans, etc., are more plentiful
than Virginias, Medium Greens, Black Eyebrows, etc.
“16. Can soys be used in rotations? Yes, they are the
most satisfactory legume, especially in short rotations. They
may be used as a whole season crop as in Corn, Soys, Wheat
and Clover or Grass rotation; or they may be used as a part
season crop following small grain as, for instance, wheat.
“17. How can I have a legume in the ground all the
time? Plant soy beans with your corn. Soys alone the next
year for hay, pasture, or seed. Follow with wheat in which
you sow clover.
“18. Does wheat or rye follow soys well in a rotation?
Yes, and the ground needs no more preparation than when
wheat follows corn. The yield is greatly increased because of
the additional nitrogen stored in the soil by the soys and the
better physical condition in which they leave the ground.
“19. How much seed is required? Twenty to 30 pounds
to the acre if in rows. Sixty to 70 pounds broadcast or drilled
solid.
“20. When should soy beans be sown for hay? Any time
after the soil warms up in the spring. From the ﬁrst of May to
the ﬁrst of August.
“21. At what stage in the development of the plant
should the hay be made? Any time after the pods form up to
the time just before the leaves begin to drop off. At this stage
the largest yield and best quality of hay is obtained.
“22. What is the feeding value of this hay? Cut at the
proper time soy bean hay contains more digestible nutrients,
more carbohydrates than any other hay. Fed to dairy cows
the Tennessee Exp. Station found that it produced 12% more
milk and 18% more butter fat than alfalfa hay.” (Continued).
Address: [Seedsmen], Marysville, Ohio.
366. Wolf, Frederick A. 1920. Report of the Division of Plant
Pathology and Bacteriology. North Carolina Agricultural

Experiment Station, Annual Report 43:53-55. For the year
1920. See p. 53.
• Summary: The section titled “Soybean diseases” (p. 53)
summarizes two publications on bacterial blight of soybeans,
by researchers in North Carolina (Wolf 1920) and Wisconsin
(Coerper 1919). Address: Chief, Div. of Plant Pathology
[Raleigh, North Carolina].
367. Wolf, Frederick A.; Lehman, S.G. 1920. Notes on new
or little known plant diseases in North Carolina in 1920.
North Carolina Agricultural Experiment Station, Annual
Report 43:55-58. For the year 1920. See p. 57-58.
• Summary: The section titled “Soybean” (p. 57-58)
discusses the following soybean diseases: (1) Mosaic: “This
report of soybean mosaic from Oxford [North Carolina]
appears to be the ﬁrst record of mosaic on soybeans.” (2)
Anthracnose (Glomerella cingulata). (3) Phoma blight
(Phoma sp.). Address: 1. Chief, Div. of Plant Pathology; 2.
Asst. in Bacteriology [Raleigh, North Carolina].
368. W.J. 1921. A soy-bean enthusiast. National Stockman
and Farmer 44(40):1191. Jan. 1.
• Summary: On July 10, the writer planted Ito San and
Early Brown soy bean varieties. The beans were cut with
a mower after the ﬁrst frost, about Oct. 9, and they will so
well matured that they will make ﬁrst-class seed. Owing to
the pressure of labor, this remote ﬁeld of beans “received no
attention. Although they were drilled in rows, they were not
cultivated. The ground was comparatively free from weeds,
however. The purpose of planting the beans was to enrich
the soil, and we planned to plow this ﬁeld and plant rye and
hairy vetch. The beans did so well they were harvested.”
The soy bean seems to stand the considerably acid soils of
Ashtabula county. It is important to inoculate them, which is
easily done with dirt taken from any soy bean ﬁeld.
“Our soy beans are stacked near the barn. The pigs are
working around the bottom of the stack, and every animal,
horse or cow that gets near samples it as eagerly as a boy a
hidden frosted cake. Even the hens pick away at the pods for
a few beans. Beyond question the soy bean will go hand in
hand with another valuable legume, hairy vetch, which not
only withstands a degree of acidity but a wet, heavy soil as
well.” Address: Ashtabula county, Ohio.
369. Shunk, I.V.; Wolf, Frederick A. 1921. Further studies on
bacterial blight of soybean. Phytopathology 11(1):18-24. Jan.
Reprinted in North Carolina Agric. Exp. Station, Technical
Bulletin No. 20. p. 8-13. [5 ref]
• Summary: “It will be recalled that two papers on bacterial
blight have appeared during the past year, one from
investigations conducted in Wisconsin by Miss Coerper
[1919] and the other in North Carolina by the junior writer”
[1920].
Bacterial blight due to Bacterium glycineum and B.
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sojae could not be differentiated with certainty in the ﬁeld.
In cultures, B. glycineum produces pigment on certain media
and forms acid from dextrose, saccharose, lactose, maltose
and glycerine, whereas B. sojae is non-pigment forming and
forms acid from the ﬁrst two of these sugars only. Address:
North Carolina Agric. Exp. Station.
370. Shunk, I.V.; Wolf, Frederick A. 1921. Soybean bacterial
blight (Abstract). Phytopathology 11(1):52. Jan. [2 ref]
• Summary: This is an abstract of a paper presented at the
Twelfth Annual Meeting of the American Phytopathological
Society, Chicago, December 28 to 31, 1920.
The complete paper was published in this same issue, p.
18-24. Address: North Carolina Agric. Exp. Station.
371. Suzuki, Keiko. 1921. Daizu no shihan ryû o shôzuru
genin ni tsuite [Studies on the cause of “shihan” (purple
speck) of soybeans]. Chosen Nokaiho (Chosen [Korean]
Agricultural Association Report) 16(2):24-28. Feb. [Jap]
• Summary: Suzuki believed that the cause of the purple
speck [stain] disease of soybeans might be due to the
mechanical stress exerted by the pod in consequence of
unequal growth between pod and seed. Thus, climatic
conditions were considered the chief cause of the disease.
Note 1. Suzuki was wrong. Kikuchi soon showed that
the real cause of the disease was a fungus of the genus
Cercospora.
Note 2. This is the earliest document seen (Feb. 2006)
concerning the purple stain of soybeans.
Note 3. Wikipedia says (Oct. 2014 at Cercospora) that
“Cercospora kikuchii–causes leaf spot and purple seed stain
on soybean.” Address: Korea.
372. Barber, W.A. 1921. He plants soybeans with corn.
Breeder’s Gazette 79(13):599. March 31.
• Summary: “Our best practice has been to use a soybean
attachment, and drill the beans in rows with corn at the time
of planting, Many men object to drilled corn, on account of
weeds, but we ﬁnd that a good stand of beans will take care
of the weeds in the corn rows. Another advantage is that in
cutting the soys for silage the beans have a tendency to fall
across the rows, so that the corn binder will do a good job of
picking them up.
“We have been growing the Early Yellow variety, which
seems to be a few days earlier than the Hollybrook, but
otherwise the two are almost identical. Last year was our ﬁrst
in growing them.” Address: Auglaize County, Ohio.
373. Hinds, W.E. 1921. The Mexican bean beetle: A new
pest in Alabama. Alabama Agricultural Experiment Station,
Bulletin No. 216. p. 9-18 + 4 plates. March.
• Summary: This insect [Epilachna varivestis] attacks all
varieties of table beans, cow peas and soy beans. “Cowpeas
and soybeans constitute two very important forage crops

and both are grown very extensively as soil-building crops.”
Address: Entomologist, Auburn, Alabama.
374. Lyle, Clay. 1921. The Mexican bean beetle: A serious
pest threatening Mississippi. Mississippi State Plant Board,
Quarterly Bulletin 1(1):13-19. April. [1 ref]
• Summary: Just as “Mississippi farmers are beginning to get
on their feet again after the onslaught of the boll weevil, two
other pests, equally if not more destructive than the weevil,
threaten the State on both sides. On the west, in Louisiana
and Texas, the pink bollworm, already known as a far more
injurious pest than the boll weevil, is menacing the cotton
industry in Mississippi... But on the east in Alabama, the
Mexican bean beetle [Epilachna varivestis] presents a more
difﬁcult problem since it is already established over a large
area...” A map of Alabama shows where the bean beetle is
established and the quarantine line around that area.
The section titled “Probable damage in South” states (p.
15) that “crops of cowpeas and soybeans, while usually less
severely injured thus far, have in some cases been riddled
about as completely as the table beans... As the bean beetles
become more thoroughly established the damage to the
important forage crops, cowpeas and soybeans, is likely to be
far greater than has yet been seen.”
375. Fromme, F.D. 1921. Diseases of cereal and forage
crops in the United States in 1920. Plant Disease Bulletin,
Supplement (USDA) No. 15. p. 115-176. May 1. See p. 173.
• Summary: Discusses two diseases: (1) Bacterial blight
caused by Bacterium glycineum Coerper and B. sojae Wolf.
These two organisms are distinct and both are pathogenic to
soybeans causing a similar type of injury. (2) Mosaic (cause
unknown) was reported on Ito San soybeans by C.R. Orton
at Girard, Erie County, Pennsylvania, on 30 July 1920. About
2% of the plants were affected, and most of them only on
the top. Address: Collaborator with the USDA Plant Disease
Survey and Plant Pathologist at the Virginia Agric. Exp.
Station.
376. Kinney, E.J.; Roberts, George. 1921. Soybeans.
Kentucky Agricultural Experiment Station, Bulletin No. 232.
p. 23-57. May. [1 ref]
• Summary: Contents: The utility of soybeans. Comparison
of soybeans and cowpeas (in the place they ﬁll in the
cropping system or rotations). Varieties. Character of the
plants. Description of varieties: Haberlandt (the variety
grown most extensively in Kentucky), Lexington, Virginia,
Peking, Sable and Royal (both introduced and named
by an Ohio seedsman), Sooty, Mammoth, Ito San, Black
Eyebrow, Early Brown, Manchu, Wilson, Guelph (also called
Medium Green and Early Green), Medium Yellow, Mongol,
Mikado, Tokyo, Hollybrook, Tar-heel Black, Morse. Yields
of varieties (in trials at the Kentucky station, 1911-1920).
Farm yields. Hay yields. Soybeans in the rotation. Culture of
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soybeans: Preparation of the seed bed, inoculation, methods
of planting soybeans, yields of hay from rows and solid
drilling, rate of seeding, setting the drill to sow soybeans,
time of planting, cultivation (with a weeder or spike-tooth
harrow), harvesting soybeans (when to harvest, methods
of harvesting), threshing soybeans. Combined soybean
harvesters and threshers. Soybean straw. Care of seed.
Growing soybeans with corn. Mixtures of soybeans and
other crops for hay production. Soybeans for silage.
Concerning small- vs. large-seeded soybeans (p. 30):
“Usually the very small seeded sorts do not yield quite as
heavily of seed as the larger seeded varieties. The difference
is not great, however. The size of the seed has no inﬂuence
upon the size of the plant produced; hence small seeded sorts
are much more economical to sow, for a bushel of a small
seeded variety may contain twice as many seeds as a bushel
of another having large seeds, so only half as much seed as
the former is required per acre. The shrewd buyer should be
willing to pay more for such seed. Furthermore, germination
of the small seeded sorts is likely to be better in hard crusted
ground because the cotyledons are smaller and encounter less
resistance in breaking thru the surface. The seeds of some
of the small black seeded sorts are very resistant to decay
and germinate after lying on the ground all winter. Where
the seed crop is hogged down or fed without threshing, there
is a decided advantage in using a variety with yellow or
green seeds, because stock can ﬁnd them more easily when
shattered out on the ground. In threshing more cracking of
the seed occurs in large seeded sorts than in the small seeded
ones.”
Concerning the Mammoth variety (p. 33): “The chief
variety of the Cotton Belt and by far the most extensively
grown of any variety in the United States. The introduction
of this excellent variety in 1882 was largely responsible for
the greatly increased interest in the soybean in this country.”
Yields (p. 36): “In 1915, after a careful consideration
of the yield produced and other characteristics of these
varieties, it was concluded that Haberlandt and Lexington
had shown the best combination of desirable qualities for
general purpose varieties. Ito San was chosen as the best
of the early sorts, and Peking the best of the distinctly hay
varieties.”
Tables show: (1) Yield of soybean in variety tests,
1911-1920. (2) Yields of soybean hay on soil experiment
ﬁelds. (3) Yields of soybeans in 28 and 35-inch rows. (4)
Yields of soybeans drilled solid compared to 35-inch rows
for same years. (5) Yields of soybean hay from different
methods of seeding pounds per acre. (6) Yields from
thick and thin seeding. (7) Yields from various methods
of combined planting of corn and soybeans. Address: 1.
Assoc. Agronomist; 2. Head Agronomist. Both: Lexington,
Kentucky.
377. Miura, Michiya. 1921. Manshû shuyô nôsakumotsu

no byôgai [Diseases of Manchuria’s principal agricultural
crops]. Minami Manshu Tetsudo K.K. Nôji Shikenjô Ihô
(South Manchuria Railway Co., Agricultural Experiment
Station Bulletin) No. 11. 56 p. English abstract in Japanese
Journal of Botany 1(1):9. (1923). [Jap]
• Summary: The ﬁrst section (p. 1-29) is about soybean
diseases. This is the world’s earliest document seen
(April 2019) that mentions downy mildew [Peronospora
manshurica] on soybeans. Discusses: Peronospora
trifoliorum, Mitiya, Bacterial blight, downy mildew,
Sclerotinia rot, ring spot, silk rot, rust, gray spot, brown
spot, frog-eye leaf spot (Cercospora daizu Miura), yellows,
soil sickness, Minami Manshu Tetsudo K.K. Noji Shikenjo
Iho. Address: Minami Manshu Tetsudo K.K. Nôji Shikenjô
(South Manchuria Railway Co., Agric. Exp. Station).
378. Takimoto, S. 1921. Daizu no saikin-sei hanten-byô
[Bacterial spotting disease of soybean]. Byochu-gai Zasshi
(J. of Plant Protection, Tokyo) 8:237-41. May. [Jap]
• Summary: This preliminary note calls attention to a
spotting bacterial disease of soybean in Japan. The disease
is said to be caused by a new bacterium which is not
identical to Bacterium glycineum, B. soyæ, or Pseudomonas
glycineum Nakano. The name of the causal bacterium is not
given. Address: Chosen Kangyo Mohanjo.
379. Atlanta Constitution (Georgia). 1921. Bar shipments to
stay insect. June 4. p. 13.
• Summary: “Shipments of garden or ﬁeld beans, California
black-eye peas, cow peas, soy beans and similar green
edibles for certain parts of Georgia is [sic] prohibited under
quarantine measures adopted by the George state board of
entomology to stay the ravages of the Mexican bean beetle.
The shipments affected are those to other parts of the state
from quarantined areas.”
380. Rouest, Leon. 1921. La culture du soja [Soybean
culture]. Bulletin des Matieres Grasses de l’Institut Colonial
de Marseille No. 5&6. p. 73-86. [1 ref. Fre]
• Summary: Contents: Introduction and about the author
(autobiographical). Varieties of soya tested in France (1.
Yellow Soy, Early Medium Green, Manchu. 2. Etampes
Soy. 3. Black Soy. 4. Very early black soy. 5. Wilson Five
{black}, Manchu, Early Medium Green, Virginia. 6. Extra
early from Podolia [Podolia is in today’s Ukraine]. 7. Very
early brown). Soya in the Experimental Farms of Neoculture
(Varieties tested: Manchu (yellow seeded), Wilson Five
(black), Haberlandt (yellow, but its progeny were green or
brown or with a brownish red hilum), Tokio (green; progeny
brown or yellow), Virginia (brown; progeny reddish brown,
yellow with black hilum, black and yellow, yellow, or green),
Hahto (green; progeny black round, brown ﬂat, yellow
round with black hilum, reddish brown), Early Medium
Green (green; progeny; white or almond)). Planting soya
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(incl. Mammoth Yellow). Number of heat units required
(degré thermique) for the germination of soya. Importance
of the spacing between plants. Quantity of seed necessary
for planting 1 hectare. Soya during its vegetative stage (incl.
Buckshot, Ito San, Medium, Meyer, Medium Early Yellow,
Mammoth Yellow; the soybean also grows in Tunisia if
irrigated). Comparison of the vegetation of soya and of
haricot at high altitudes. Rolling the planted seeds and
methods of management. Growth of the soybean plant, and
its acclimatization. Enemies of the soybean.
Note: This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Early Medium Green. The
name is written in English, with no French equivalent. It is
mentioned in only 4 documents, three of them by Rouest, all
in French and published in France in 1921 and 1922.
In the section titled “Importance of the spacing between
plants” is a table (p. 80) showing the spacing (in meters)
between plants at locations in Canada for the three years.
The earliest years and spacings are as follows: Maritime
Provinces, 1899, 0.70 meters. British Columbia, 1899,
0.88. Ottawa [Ontario], 1900, 0.71. Manitoba, 1900, 0.88.
Northwest Territories [actually Saskatchewan] 1900 0.88.
The section titled “Rolling the planted seeds and
methods of management” (p. 83) states that it is very
important to roll the ground with a roller after planting the
seeds in order to create contact between the soil and the
seeds, so all seeds mature at the same time. The capillarity
will be broken by the tongue of the seeding machine.
The section titled “Acclimatization” states (p. 84) that
in the Tarn, at the Genetic Institute of Nages, abbot Vieules
tested soybeans successfully at 800 meters elevation. In the
Montagne-Noire (Aude), Dr. Valette successfully tested the
soybean variety Manchu at 600 meters. Address: Directeur
des Fermes Expérimentales de Néoculture de France.
381. Dudley, J.E., Jr.; Wilson, H.F. 1921. Combat potato
leafhopper with bordeaux. Wisconsin Agricultural
Experiment Station, Bulletin No. 334. 24 p. July. See p. 18.
• Summary: The section titled “Potato leafhopper visits
many plants” (p. 18) lists the soybean among those visited.
Some of these plants are used merely for feeding or even
resting, and are not necessarily injured. Soybeans are rather
low on the list of those suffering the greatest injury from
“hopperburn.”
Note: The word “bordeaux” in the title refers to
bordeaux mixture, which is a fungicide made by reaction of
copper sulfate, lime, and water. In these experiments, it was
sometimes combined with lead arsenate. Address: Agric.
Exp. Station, Univ. of Wisconsin, Madison, Wisconsin.
382. Hemmi, Takewo. 1921. Nachtraege zur Kenntnis
der Gloeosporien [Addenda toward a knowledge of the
Gloeosporien]. Journal of the College of Agriculture,
Hokkaido Imperial University 9(Part 6):305-46. Aug. See p.

315, 317-18, 327, 330, 337. [24 ref. Ger]
• Summary: Discusses: Gloeosporium sp., Colletotrichum
glycines (=C. dematium f. truncata). Cultural studies on the
inﬂuence of sulfuric acid, boric acid, sodium hydroxide, and
different concentrations of sugar and pepton on the growth
of Gloeosporium sp. and Colletotrichum glycines. Address:
PhD in Agriculture (Nogakuhakushi), Hokkaido Imperial
University [Japan].
383. Ito, Seiya. 1921. Daizu iôbyô ni kansuru chôsa [Notes
on plant diseases and weeds in Hokkaido. V. Studies on
“yellow dwarf” disease of soybean]. Hokkaido Nogyo
Shikenjo Hokoku (Hokkaido Agricultural Experiment
Station, Report) No. 11. 59 p. Aug. See p. 47-59. [Jap]
• Summary: Soybean-cyst nematode is named “soybean
yellow dwarf disease”. Address: Phytopathologist, Sapporo,
Japan.
384. Kendrick, James B.; Gardner, Max W. 1921. Seed
transmission of soybean bacterial blight. Phytopathology
11(8):340-42. Aug. [5 ref]
• Summary: See next page. In 1919 Miss Florence Coerper
described and illustrated the lesions of bacterial blight on
soybean pods and stated that the seeds may become affected.
The authors determined that the cause of bacterial blight is
Bacterium glycineum Coerper (=Pseudomonas glycine). The
infection may be carried externally or internally with the
seeds (from diseased pods) which sometimes show lesions
themselves.
Photos show: (1) Soybean pods with bacterial lesions.
(2) Seeds with lesions (x 2 magniﬁcation). (3) Blight
infection on leaves of secondary shoots from cotyledon node
of seedling growing from diseased pod (enlarged). Address:
Botanical Dep., Indiana (Purdue) Agric. Exp. Station,
Lafayette.
385. Gardner, Max W.; Kendrick, James B. 1921. Soybean
mosaic. J. of Agricultural Research 22(2):111-14. Oct. 8.
Plus 2 plates on unnumbered pages at end. [2 ref]
• Summary: See page after next. Contents: Introduction.
Symptoms. Field inoculations. Seed transmission.
Greenhouse inoculations. “In a small ﬁeld of Hollybrook
soybeans in West La Fayette [Indiana], a typical mosaic
disease was found August 25, 1920. A rather low percentage
of the plants were affected, and the disease was more or
less conﬁned to one quarter of the ﬁeld adjacent to which
were several rows of garden beans affected with mosaic to a
considerable degree.”
“The mosaic symptoms on the soybeans were
conspicuous and unmistakable, resembling those
characteristic of mosaic diseases in general. Affected plants
were stunted, and petioles and internodes were shortened to
some extent. The leaﬂets were stunted, greatly misshapen,
and puckered with dark-green puffy areas along the veins
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soybean leaves. (19) Four views of soybean
stems and pods, with and without mosaic.
Address: 1. Assoc. in Botany; 2. Asst. in
Botany. Both: Purdue Univ.
386. Bulletin des Renseignements Agricoles
et des Maladies des Plantes (Rome). 1921.
Ennemis du soja observés dans le pays de
Bade, Allemagne [Enemies of the soybean
observed in the ﬁelds of Baden, Germany
(Abstract)]. 12(11):1593-94. Nov. [1 ref. Fre]
• Summary: A French-language summary
of the following German-language article:
Wahl, D. von. 1921. “Schaedlinge an der
Sojabohne” [Pests of the soybean]. Zeitschrift
für Pﬂanzenkrankheiten 31(5/6):194-96.
387. Tanaka, T. 1921. Daizu senchû (kamei)
ni tsuite [On soybean nematodes: Preliminary
identiﬁcation]. Byochu-gai Zasshi (J. of Plant
Protection, Tokyo) 8:551-53. Nov. [Jap]
• Summary: Describes the morphology of
Heterodera schachtii with suggestions for
its control. Address: Ibaraki Kenritsu Noji
Shikenjo, Gishi.
388. Jones, Thos. H. 1921. Opisthuria
clandestina var. dorsalis Knight injurious
to legumes. J. of Economic Entomology
14(6):501. Dec.
• Summary: A few adults and nymphs of this
insect, Opisthuria clandestina, were noted
on soy beans on the Experiment Station farm
at Baton Rouge, Louisiana, during 1921.
Address: Louisiana Experiment Stations.
(See Plate 18, A, C, D, E). Between these puffy areas the leaf
tissue was etiolated.” The “young, rapidly growing leaves
showed the most severe effects, and in some cases whole
leaﬂets or portions thereof were extremely stunted or killed
outright by the disease (Plate 18, B).”
“The pods on mosaic plants were stunted and ﬂattened,
less pubescent, and more acutely curved than those on
normal plants (Plate 19, C, D). Those borne at the upper
nodes were most severely affected. The yield of seed was
materially reduced (Plate 19, A, B), since a considerable
portion of the pods contained no germinable seeds and the
remainder as a rule not more than one or two good seeds
(Plate 19, D). Even the germinable seeds were in general
undersized.” Plants affected by mosaic remained green
longer than normal plants. This destructive disease is
transmitted from plant to plant and is also seed-borne.
Photos (plates) show: (18) Seven views of mosaic on

389. Pape, H. 1921. Pilzliche schaedlinge
der Sojabohne [Fungus pests of the soybean].
Mitteilungen aus der Biologischen Reichsanstalt fuer Landund Forstwirtschaft, Berlin-Dahlem 21:36-42. Dec. [3 ref.
Ger]
• Summary: Two diseases caused by Sclerotinia libertiana
Fuck. (=Whetzelinia sclerotiorum) and Botrytis cinerea are
fully described. Both attack pods as well as growing plants.
Six photos show different parts of the soybean after they
have been attacked by Sklerotienkrankheit.
390. Gyomu Kotei–Shiga Kenritsu Noji Shikenjo (Progress
of Operations, Shiga Prefecture Agricultural Experiment
Station, Otsu). 1921. [Studies on the causal organism of
purple speck (“Shihan”) of soybeans]. 10:132-35. [Jap]*
• Summary: Discusses purple speck [stain] caused by a
fungus parasite of the genus Cercospora.
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cultuurgewasen in Nederlandsch-Indië in 1920
[Diseases and pests of cultivated plants in the
Dutch East Indies in 1920]. Mededelingen van het
Laboratorium voor Plantenziekten (Indonesia) No. 46.
50 p. See p. 20-21. [Dut]
• Summary: Discusses Chrysomelidae, Epilachna,
Etiella zinckenella, Melanagromyza sojae. These pests
were observed on soybeans (kedelee) at the following
locations: Cheribon, Kedoe, Djokjakarta (Yogyakarta),
Madioen, Kediri, Soerabaja, Besoeki, and Menado.
Address: Netherlands Indies.
393. Hall, C.J.J. van. 1921. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indië in 1921
[Diseases and pests of cultivated plants in the Dutch
East Indies during 1921]. Mededeelingen van het
Instituut voor Plantenziekten (Buitenzorg) No. 53. 46
p. See p. 6, 19-21. [Dut]
• Summary: Discusses Aproaerema modicella,
Chrysomelidae, Etiella zinckenella, Melanagromyza
sojae, Noctuidae, Sphingdae. A bacterium
(=pseudomonas) solanacearum was isolated from
soybeans. These pests were observed at the following
locations: Cheribon, Djokjakarta (Yogyakarta),
Soerakarta, Semarang [Central Java], Madioen, Kediri,
Soerabaja, and Besoeki.
394. McSwiney, J. 1921. Experiment and Research.
Section III.–Entomology. Report of the Agricultural
Department, Assam 18 p. For the year ending 31st
March 1921. See p. 7. (Shillong, India).
• Summary: Under “(2) Pests of pulse crops” we
read: “On the Jorhat farm crickets [Gryllidae] proved
troublesome to soybean seedlings, but were kept
in check by the use of the white ant exterminator.”
Address: Director of Land Records and Agriculture,
Assam.

391. Fletcher, T. Bainbrigge. 1921. Report of the Imperial
Entomologist. Scientiﬁc Reports of the Agricultural Research
Institute, Pusa (India) p. 41-59. For the years 1920-1921.
See p. 45.
• Summary: Section III titled “Insect Pests” (p. 44-45)
lists various insect pests occurring on the Pusa Estate in
destructive numbers. One of these was Diacrisia obliqua
[Arctiadae] on soybean. Address: R.N., F.L.S., F.E.S., F.Z.S.,
Pusa, India.
392. Hall, C.J.J. van. 1921. Ziekten en plagen der

395. Pape, H. 1921. Beobachtungen bei Erkrankungen
durch Botrytis [Observations on the causation of
disease by Botrytis]. Gartenﬂora: Zeitschrift fuer
Garten- und Blumenkunde 70:48-50. [3 ref. Ger]
• Summary: The fungus Potrytis cinerea is able to
attack ﬁrst the withering young pods on the upper part of
fully grown soybean plants and then proceed to the main
axis. A photo shows a soybean plant stricken by Botrytis.
Address: Biologische Reichsanstalt, Berlin-Dahlem.
396. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk: Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: Contents: Preface, by Louis Forest.
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Introduction–What is soya? 1. History of the dissemination
of soya: In 1712 the naturalist Kaempfer introduced soya,
introduction of soya to France and Europe, soya is cultivated
in Austria in 1875 by Prof. Haberlandt, soya is the object
of many trials in France from 1876 to 1881, the study and
acclimatization of soya becomes widespread, the causes of
setbacks in the cultivation of soya.
2. Cultivation of soya: Botanical characteristics of soya,
the varieties of soya, Chinese varieties and soya in China,
Japanese varieties and soya in Japan, American varieties
and soya in America (varieties: Mammoth, Hollybrook, Ito
San, Guelph, Haberlandt, Medium Yellow, Wilson, Peking,
Tokio, Mandchu [Manchu], Black Eyebrow, Barchet), soya
in Europe–France and Italy, seven varieties of soya tested
in France, soya in the experimental farms for new crops
(les Fermes Expérimentales de Néoculture; Many varieties
from the USA were tested, including Manchu, Wilson Five,
Haberlandt, Tokio, Virginia, Hato [Hahto], Early Medium
Green), the cultural and geographical appearance of soya, its
production worldwide, planting soybeans, heat units (degré
thermique) and the germination of soya, the importance
of spacing between plants, number of seeds per hectare,
soya during its vegetative stage, the vegetation of soya
compared with that of the haricot at high altitudes, rolling
the seeds and types of crop maintenance, growth of the plant,
acclimatization, the enemies of soya.
3. Composition of the soybean plant. 4. Soya forage:
Green soya forage, soya hay, soya as a plant for soil
improvement. 5. Harvesting soybean seeds: Maturity of the
seed, harvesting soya, the food value and composition of
soya seeds. 6. Soya as an oil plant: Richness in oil, defatted
soybean cake, imports and exports of soya cake from 1915 to
1919 (Imports to: Sweden, Canada, Korea, Japan, Formosa.
Exports from: England, China, Korea), production of soya
cake from 1915 to 1919 (Denmark, Great Britain and
Ireland, Netherlands, Sweden, USA, Japan, Formosa, Korea,
Java and Madura).
7. Soymilk: Its manufacture (in 1910-1913 Li Yu-ying
installed a factory named “La Caséo-Sojaïne” at Vallées
{Asnière-Seine} near Paris. Rouest visited this factory and
saw them make soymilk, which was ﬁltered using a ﬁlterpress resembling those used in sugar reﬁneries), its properties
and composition, composition compared to other types of
milk, powdered soymilk, soymilk in the nursing and feeding
of animals, soymilk related to tuberculosis in animals and
in humans, soymilk would allow the milk and butter from
animals to be reserved exclusively for human foods and
could be used for raising many piglets, manufacture of nondairy milk in Canada (a factory is now under construction).
8. Soya in Industry: Soymilk and soy casein, Sojalithe (like
Galalithe).
9. Soya in human nutrition: Soy ﬂour and its
applications (incl. Li Yu-ying’s usine de la Caséo-Sojaïne,
and bread made of soya and wheat), soya compared to dry

legumes (such as lentils, haricots, peas, beans), soya used
as a legume (green vegetable soybeans; whole soybeans),
the food value of soy sprouts, preserves and confections
made from soya, soya chocolate and coffee, the amount of
nutrients produced by soya and other crops from a unit of
land, a meal of soya served in France (prepared and served
some years ago by Li Yu-ying’s soyfoods plant La CaséoSojaïne for the major print media, the medical press, the
National Society for Acclimatization, etc.; it consisted of
2 soups {one with ‘soya meat’ and one with soymilk}, 2
entrees {an omelet with smoked soya ham, and fritters
stuffed with soy meat}, soy [actually mung bean, lüdou]
sprouts in a salad and sauteed, 3 desserts {soya cake,
biscuits, and confection}, and soy coffee; a recipe for each is
given; soya meat is smoked tofu).
10. Use of soya in East Asia: Tofu (fromage végétal),
soy-based condiments (such as natto {Ping ming Natto and
Tokio-Natto}, miso, Chinese miso or tao-tjiung [doujiang],
and shoyu {Soyou or Schozou}), making soy sauce in
Kwantung, China (from Groff).
11. The opinions of several authors concerning
soya (from the French medical and hygienic press):
Introduction–E. Maurel. Soya and soy bread in diabetic
diets–Dr. Dujardin-Beaumetz, Dr. Bloch, Dr. J. Le Goff, L.
Beille, M. Gautier. Soya used as a bean–M. Gautier. Soy
sauce used in place of meat extracts. The state of cheese. The
popularization of soya in Europe–A. Paillieux.
Conclusions: The inﬂuence of cultural technology
on variation. Appendix: Advice to experimenters on the
acclimatization of soya in France. Other methods of
obtaining early-maturing soybeans.
The author concludes (p. 140): We must make every
effort to acclimatize soya in France. We must develop the
will and learn from past mistakes. Most soybean varieties
now available in France are too late. We must get varieties
from Manchuria, whose climate is similar to that of
southeastern France, and from the northeastern USA. It is
urgent that, in the near future, we start a Soybean Experiment
Station to take responsibility for this work. The setbacks
since 1830 can be overcome by present science and genetics.
The ﬁrst step is to introduce better varieties.
On the last page is a full-page advertisement for various
seeds sold by Mr. Rouest, including 30 varieties of soybeans
(Soja hispida); the names of the individual varieties are not
given.
Illustrations show: (1) A soy bean plant with many pods
(title page). (2) Flowers and pods of the soy bean plant (p.
29). (3) Soy pods and beans (p. 30). (4) A soy bean plant
drawn by a Chinese artist (p. 32, from Li Yu-ying). (5)
Pods of the Hato [Hahto] variety of soy bean (p. 51). (6)
Germinating soy bean seeds (p. 54, from Li Yu-ying). (7)
Soy bean roots with nodules (from a photo by Dr. Le Goff; p.
73). (8) Soy bean pods, opened to show 3 beans in each (p.
82).
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Tables show: (1) Production of soybeans by color
in China in 1916 and 1917 (p. 35, in quintals, from the
International Yearbook of Rome, Vol. 1, 1919): In 1917:
Yellow 4,069,822. Other 953,012. Green 181,190. White
71,234. Black 40,066. Total: 5,315,324.
(2) Percentage composition of various oilseed cakes (p.
95, from Kellner). (3) Imports and exports of soybean cake,
by country, from 1915 to 1919 (in quintals, p. 96). Imports
are given for Sweden, Canada, Korea (from 1916), Japan,
and Formosa [Taiwan]. Exports are given for England (6
quintals in 1915), China (including Manchuria, by far the
biggest exporter, from 1916), and Korea (from 1916).
(4) Production of soybean cakes, by country, from
1915 to 1919 (p. 97, in quintals, based on statistics from
the International Bureau of Agriculture, Rome, 1919). In
descending order of production in 1915 (in quintals): Japan
5,439,337. Korea 3,209,238. Great Britain and Ireland:
1,513,059. Denmark 921,782. Java and Madura 503,025.
Note that China is not listed. Netherlands 144,523. Formosa
[Taiwan] 62,131. Sweden 1,733. USA 0, but 501,822 in
1916.
Note 1. When Alsace was occupied by the Germans
during World War I, the Rouest family moved from Alsace to
Paris. Mr. Rouest brought soybeans from Africa and adapted
them to France. He paid for the publication of this book.
Note 2. On the title page of this particular book is
the signature “L. Rouest” following the inscription “A M.
Meuninier, Hommages de l’auteur.” Address: Directeur des
Fermes Expérimentales de Néoculture, Carcassonne (Aude),
France.
397. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk. Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: This is a summary of interesting points
throughout this book. The main early use of soy in Europe
was more therapeutic than nutritional (p. 3); it was used
mainly in diabetic diets.
Nothing remains of the early trials conducted 20 years
ago in France and Austria. The reasons for the crop’s failure
were lack of understanding of the laws of acclimatization
and genetics, and the fact that soya (soja) was introduced as
a new food legume, when actually it can only be utilized as
a forage plant and industrially (for oil, cakes, and casein).
Later, when the plant has been adapted, when it is understood
that soya is not being propagated to competed with other
dry legumes, that it is not being cultivated to extract from
the seeds a vegetable milk for people, but simply as a forage
plant–and the most remarkable one that exists (p. 3).
The English are trying to acclimatize soya to their
colonies, especially those in southern Africa. In 1908 some
200,000 tonnes (metric tons) of soybeans were exported

from China [including Manchuria] to Europe, followed
by 500,000 tonnes in 1909. One can extract from soybean
seeds a vegetable milk (lait végétal) which has the same
value as animal milk for use in raising young animals. Its
seeds and forage are also ﬁne for raising farm animals and
for industrial products. The author thanks all those who
have helped him to acclimatize the soybean to France and to
create new varieties of soya in France (p. 4).
Introduction of the soybean to France and to Europe (p.
6-7): A good but brief review of the literature on this subject.
In 1739 Buffon was made director of the Jardin des Plants
in Paris. Shortly thereafter, Christian missionaries in China
sent him specimens of seeds and plants. The soybean must
have been among them. The soybean has very probably been
cultivated at the Museum since 1779, certainly in 1779 and
later from 1834 to 1880. In 1855 Baron de Montigny was
charged by the Society for Acclimatization to distribute ﬁve
varieties of soya sent from China by Mr. Montigny; these
were from northern China. The plants ﬁrst bore seeds in
France in 1854; their acclimatization is assured. In 1857 Mr.
Lachaume transmitted to the Society for Acclimatization
details of the success he obtained at Vitry-sur-Seine with
soy culture. The seeds were planted in 1856. In 1858 a
report to the Society for Acclimatization indicated that the
acclimatization of the soybean was complete. In 1859 Mr.
de Vilmorin reported on cultural trials sent from China by
Mr. Perny. The varieties matured too late. The same year Dr.
Turrel harvested soybeans at Toulon. In 1862 the Society
for Acclimatization received seeds from Mr. Guillemin;
the yellow soybean was said to be used for making tofu.
Following the events of 1870, the cultivation of the soybean
in France was apparently discontinued. Note 1. The brief
war of 1870 between France and Bismark’s Germany ended
in France’s defeat and the ceding to Germany of AlsaceLorraine.
In the long section on Prof. Haberlandt’s work with
soya, starting with his cultivation of it there in 1875, is
a quotation from him: “I don’t know, in this history of
cultivation, any example of a plant which has, in so few
years and to such a high degree, excited such general
interest” (p. 8).
From 1876 to 1881, the soybean was the object of
numerous trials in France by the Society of Horticulture
at Etampes (Seine-et-Oise). During this same period, one
Dr. H. failed with varieties sent from Japan but succeeded
in cultivating a yellow soybean sent from China, and used
the latter to make his own tofu (fromage végétal) for use at
home. In 1880 Messrs. Vilmorin-Andrieux introduced in
their catalog a species cultivated in Austria-Hungary (p. 1718).
In 1878, Japan, China, and the Indies (les Indes)
presented all the varieties of Soya at the Universal
Exposition, and their seeds ﬁlled more than 20 boxes. In
1880 the National Society for Acclimatization was able
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to distribute soy in France and tests were conducted in 24
regions; they were largely successful, especially in central
and southern France (p. 19-22).
Tests were then abandoned from this time until about
1888, when the soybean started to grow in the southern states
of the USA. That same year Messrs. Lecerf and DujardinBeaumetz ﬁrst had the idea of using soy bread in diabetic
diets (p. 22).
Causes of setbacks in soybean culture (p. 24-27): First,
the varieties used matured too late and were not acclimatized
in a progressive manner. We must choose varieties from
northern China and adapt them to the south of France (le
Midi) [which is on the same latitude as Toronto, central
Wisconsin, or southern Minnesota]. From these, we must
develop hybrids, and gradually move them northward.
The soybean has been ostracized in France. Major
commercial, ﬁnancial, and social interests have viewed
with terror the production of an inexpensive food and have
retreated into the egotistical “Malthusian agriculture.” This is
the truth! (p. 26).
Soy cheese is even feared by the cheese industry in
France. They ask if they should abandon their excellent
cheeses in order to adopt a vegetal cheese (fromage végétal).
A long quotation from the Chinese Imperial
Encyclopedia of Agriculture (p. 34) gives the various colors
of soybeans, including black, white, grey, and even some
speckled / mottled with blue. The black ones can be used
for medicine. And they are used as an ingredient in the
condiment called fermented black soybeans (Chi [douchi]),
made of soybeans, ginger, and salt.
In 1910-1913 a factory named “La Caséo-Sojaïne” was
installed near Paris. I (Rouest) visited this factory in which
were installed all the modern conveniences (tout le confort
moderne), and presented the best guarantees of hygiene. The
milk was ﬁltered using a ﬁlter press similar to those used in
sugar factories (p. 99).
Note 2. Rouest has borrowed a great deal of material
from earlier publications by Li Yu-ying, usually without
acknowledgment and often arriving at very different
conclusions, especially on the question of using soya to make
human foods (Li) vs. foods and milk for animals (Rouest).
Rouest strongly recommends the use of soymilk to
feed young domesticated animals. For us, soy will not
replace green beans, milk or cheese. During World War
I, the Germans were actively involved with the study of
soymilk. A translation of an article from the Schweizerische
Milchzeitung (Nov. 1918) tells how to make soymilk
and tofu (p. 102). By using soymilk, there is no fear of
transmitting tuberculosis. Address: Directeur des Fermes
Expérimentales de Néoculture, Carcassonne (Aude), France.
398. Suzuki, K. 1921. Daizu shihan byogen ni kansuru
kenkyu [Studies on the cause of “shihan” (purple speck) of
soybeans]. Shiga-ken Noji Shikenjo Kyomu Kotei (Shiga

Prefecture Agricultural Experiment Station Study Process)
No. 6. p. 132-35. [Jap]
399. Wahl, D. von. 1921. Schaedlinge an der Sojabohne
[Pests of the soybean]. Zeitschrift fuer Pﬂanzenkrankheiten
31(5/6):194-96. [Ger]
• Summary: A list of the pests observed during three years
on some varieties of soyabean in Augustenberg, Baden. So
far only two fungi have been recorded: Erysiphe polygoni
D.C., and Sclerotinia Libertiana Fuck. The young bean
plants, which in the district studied come up from the end
of April to the beginning of May, were severely attacked
by Arion hortensis Fer., Agriotes lineatus L., Melolantha
vulgaris F., Agriolimax agrestis L., Porcellio and Oniscus
spp.
Towards the middle of May, Phyllotreta nemorum L.,
Psylliodes chrysocephala L., and Sitones sp. were seen on
the soya beans.
After the end of June, Thrips physopus L., T. longicollis
Uzel, T. discolor Hal (?),T. major Uzel, T. Albopilosa Uzel,
Aeolothrips jasciatus L., A. albocinctus Hal., Smymothrips
biuncinata Uzel, Baliothrips dispar Hal, Lygus pratensis
Fall., Siphonophora ulmariae Schk., etc., all attacked the
beans. At the end of July, 1916, Tychea phaseoli Pass. caused
serious injury to some plants of soya.
In August in all three years, Epitetranychus althaeae
Hanst. occurred in large numbers, and did much damage.
Arvicola arvalis again proved a formidable enemy to the
soya-bean, at Augustenberg, and perhaps mice also did some
injury to this leguminosa in that neighbourhood.
Note: This is the earliest document seen on powdery
mildew of soybean. Erysiphe polygoni and Sclerotinia
lebertiana (=Whetzelinia sclerotiorum) were observed on
soybean in Augustenburg, Germany. Address: Augestenberg
[Germany].
400. Rusk, E.W. 1922. Beans protect corn from chinch bugs:
New evidence announced. Orange Judd Farmer 70(4):105,
135. Feb. 15.
• Summary: “For a number of years I have heard it
suggested that soy beans would help to keep chinch bugs out
of corn. While farm adviser in Audrain County, Missouri, in
1913- 1914 we had an attack of chinch bugs in that section
and farmers who were then growing soy beans in their
corn apparently had considerably less damage from chinch
bugs than those who grew no beans in the corn. With the
accumulation of evidence along this line and because of
the proven value of soy beans from other standpoints, the
Macoupin County Farm Bureau unqualiﬁedly recommended
and urged the planting of soy beans in corn in the spring of
1921.”
Quotes statements made by various farmers on the
beneﬁts of soy beans in controlling chinch bug damage.
A small rectangular portrait photo shows Mr. E.W. Rusk.
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Address: Missouri, then Macoupin Co. [Illinois].
401. Byochu-gai Zasshi (J. of Plant Protection, Tokyo). 1922.
Daizu iô-byô ni kansuru chôsa [Investigations on chlorosis of
soybeans]. 9:101-05. Feb. [Jap]
• Summary: The history of chlorosis was traced to Frank
in 1881. Chlorosis is caused by Heterodera schachtii. Note
that Heterodera is also the genus name of some nematodes.
Address: Hokkaido Noji Shikenjo.
402. Hadley, C.H. 1922. The Japanese beetle. New Jersey
Department of Agriculture, Circular No. 46. 20 p. Feb. See
p. 1, 7, 11. [3 ref]
• Summary: This beetle (Popillia japonica Newm.), a native
of Japan, was introduced to the United States prior to 1916.
It was ﬁrst discovered in the USA in August 1916, and it
has since spread at an alarming rate. It is most conspicuous
and injurious in the adult stage, when it injures the foliage
of many crops, including soybeans. A photo shows the
beetle under a magnifying glass, greatly enlarged. Address:
Trenton, NJ.
403. Hinds, W.E. 1922. The Mexican bean beetle (Night
session). J. of Economic Entomology 15(1):107. Feb. Report
of Meeting of Cotton States Entomologists, Dallas, Texas,
Nov. 30–Dec. 2, 1921.
• Summary: This insect [Epilachna varivestis] is primarily a
leaf feeder, though it will feed on the pods when the leaves
are gone. “In order of their susceptibility to the Mexican
bean beetle Dr. Hinds places the legumes as follows: (1)
kidney beans, snap beans and corn-ﬁeld beans, (2) lima
beans, (3) cowpeas and (4) soy beans.” Thus the Mexican
bean beetle does not appear to be a serious threat to soy
beans. Address: [Entomologist, Auburn, Alabama].
404. Wolf, Frederick A. 1922. Additional hosts for Bacterium
solanacearum. Phytopathology 12(2):98-99. Feb. [3 ref]
• Summary: “During August 1921 my attention was directed
to a wilting of soybeans (Soja max)... The specimens of
soybeans were sent from Columbus, North Carolina, by Mr.
J.R. Sams...” The soybean was found to be a natural host.
405. Lacey, James. 1922. Soy beans to the rescue. Hoard’s
Dairyman 63(8):276-77. March 10.
• Summary: Last summer the weather was very dry. The
writer found that he could use soy beans as a substitute when
his clover crop failed.
“By the middle of August there wasn’t enough clover
left in some of my ﬁelds to make an umbrella for a chinch
bug. But, as I said a moment ago, I am not worried so much,
because the same weather that put our clover to the mat
brought out a new champion, one that should gladden the
heart of our good friend Volstead. Yes, I mean the soy bean,
the plant that’s going to take the place of clover on my farm

until clover proves that it, too, can conform to the ruling of
the Eighteenth [Amendment, which banned the manufacture,
sale and transportation of alcohol] and thrive while doing it.”
Uses for the crop are suggested. A photo shows a man
standing chest deep in a “thrifty” ﬁeld of soy beans. Address:
Wisconsin.
406. Hedges, Florence. 1922. A bacterial wilt of the bean
caused by Bacterium ﬂaccumfaciens nov. sp. Science
55(1425):433-34. April 21.
• Summary: “A new bacterial disease of navy beans has
appeared in South Dakota... From these infected plants the
yellow organism has been reisolated and has produced the
wilt in Great Northern beans. King of the Garden lima and
Ito San soy-beans have also become infected as the result of
pure culture inoculations.”
Note: This is the earliest document seen (Sept. 1997)
that mentions Bacterium ﬂaccumfaciens, the cause of
bacterial wilt. Address: Lab. of Plant Pathology, Bureau of
Plant Industry, Washington, DC.
407. Hackleman, J.C. 1922. Growing soybeans in Illinois.
Illinois Agricultural Experiment Station, Circular No. 255.
16 p. April.
• Summary: Introduction: As an annual legume, ﬁts well
into rotations, makes excellent hay, good for pasture,
furnishes good silage, has few diseases and pests, heavy
seed yields, valuable oil crop. Adaptation and culture: Soil,
temperature. Seed bed. Inoculation. Seeding: Time, method,
rate. Cultivation. Harvesting: The hay crop, the seed crop.
Threshing. Varieties: Early maturing, medium maturing,
medium late to late maturing. Varieties classiﬁed as to use: A
table shows varieties recommended for seed, hay, pasturing
off, or silage, in northern Illinois, central Illinois, or southern
Illinois.
“There are a number of factors which have contributed
to the great increases in the soybean acreage in Illinois.
Among the more important are: (1) it is an annual legume;
(2) it ﬁts well into corn-belt rotations; (3) it makes excellent
hay; (4) it is good for pasture; (5) it furnishes a good silage
material; (6) it is subject to few diseases and has few insect
pests; (7) it produces seed abundantly; and (8) it is rich in
oil, therefore valuable to commerce” (p. 2). Varieties (a 4-10
line description of each is given): (1) Early maturing–Early
Black = Wisconsin Black, Black Eyebrow, Manchu, Ito
San (Medium Early Yellow), Early Brown. (2) Medium
maturing–A.K., Medium Yellow (Mongol or Hollybrook),
Ebony = Black Beauty, Peking (Sable or Royal), Ohio 9035.
(3) Medium late to late–Haberlandt, Illinois 13-19, Virginia,
Wilson-Five, Lexington, Mammoth Yellow, Mammoth Black
(also called Tarheel).
Most of these appear in the table titled “Varieties
classiﬁed as to use” (p. 16). There are 4 uses (Seed, hay,
pasturing off, and silage), and 3 regions in Illinois (northern,
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central, southern). For example, the 3 best varieties for seed
use in northern Illinois are Manchu, Ito San, and Black
Eyebrow. “Mammoth Black, or Tarheel, is another southern
variety which is grown to some extent in Illinois. Seed of
this variety is jet black and approximately the same size as
Mammoth Yellow. Plant characters and time of maturity are
also similar to those of Mammoth Yellow.”
Photos show: Soybeans at the right stage for hay (front
cover). (1-6) Man standing in ﬁelds of different varieties of
soybeans–Ito San, Manchu, Mongol, Wilson 5, Illinois 1319, Virginia. (7) Two teams of horses and men cultivating
a ﬁeld of soybeans using a rotary hoe. (8) Teams of horses
and men going through soybean stubble, which makes an
excellent seed bed for wheat. The ﬁrst team pulls a binder for
soybeans, the second pulls a drill for wheat. (9) Homemade
machine, made by E.L. Gillham of Edwardsville, attachment
for picking up lodged soybeans. (10) A man walking in a
ﬁeld of Virginia soybeans harvested with a binder. (11) Three
large conical stacks of soybeans ready for the thresher. (12) A
plot of Virginia soybeans growing on sand in Clark County.
Note 1. This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Mammoth Black. Note 2.
This is the earliest document seen (Oct. 2004) which states
that Mammoth Black is the same as Tarheel. Address: Assoc.
Prof. of Farm Crops Extension, Illinois.
408. Beemer, Alex W. 1922. The soy bean industry
(Continued, Document part II). Staley Journal (Decatur,
Illinois) 5(12):5-11. June.
• Summary: (Continued): The oil extracted from the bean
belongs to the semidrying class of oils. It has been used
extensively in the paint and varnish trade, and the consensus
of opinion of manufacturers is favorable to its continued
use. The Paint Manufacturers’ Association, at its annual
meeting in 1919, as a result of investigation, recommended
the increased use of soy bean oil in connection with linseed
oil wherever feasible. In some specialty paints it possesses
certain advantages over linseed oil. In ordinary paints it is
claimed that it can be substituted for linseed oil to the extent
of about 20 to 25 per cent of oil used. It has been stated that
without the use of the soy bean oil, the market requirements
of paints and varnishes could not have been supplied in 1918.
It has also been used extensively in linoleum and printing
ink products, which heretofore have contained linseed oil.
It has been used extensively in the soap industry in this
country. As a soft soap making material, it has practically
displaced linseed oil. Methods have been discovered by
which soy bean oil can be used in the hard soap industry, in
which ﬁeld it can be interchanged for cottonseed or cocoanut
oil. Cottonseed oil has been the most widely used of the
vegetable oils in the manufacture of soap, but it is a fact that
the consumption of soy bean oil in the soap industry in 1917
was practically on a parity with cottonseed oil. Glycerine is a
bi-product from the soy bean oil in the soap making process.

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

linseed and the cottonseed industries will be active buyers of
soy bean oil. Some idea of the extent of this possible demand
in the United States is had when we consider that the annual
cottonseed crop averages about 12 billion pounds. The
average annual cottonseed oil production is about 1 billion.
300 million pounds.
“The average annual production of ﬂax seed is about
700,000,000 pounds. To this may be added an average
importation of at least as much. Thus it becomes evident
that there is waiting in the United States alone, an enormous
possible consumption of soy oil” (Continued).
409. Blackwell, C.P.; Jeffords, S.L. 1922. Soy beans. South
Carolina (Clemson) Agricultural College, Extension Circular
No. 36. 12 p. June.
• Summary: Contents: Introductory. Varieties (Otootan,
Wilson, Hollybrook, Guelph, Mikado, Barchet). Soil
adaptation. Soil preparation and methods of planting.
Inoculation. Fertilizers. Lime. Time of planting. Rate
of seeding. Method of cultivation. Time and method of
harvesting. Uses: Forage, hay, silage, cash crop, soil
improving crop. Soy bean enemies. Harvesters. Reasons for
planting soy beans.
Page 7: “To operate one of the commercial harvesters or
pickers it will be found necessary to have one man to drive
and one to stand in the rear end of the machine and keep the
excess of trash and empty pods thrown out of the hopper.
When the hopper is ﬁlled, the beans are emptied out and
screened and sacked. A third man can follow the machine
with a screen and sheet and keep the beans sacked without
stopping the picker. The hopper will hold from six to eight
bushels of beans, depending on the make of the machine.
The number of acres that one machine can handle in a day
will vary from four to six, and the length of harvesting
season will vary from ten to ﬁfteen days. In the commercial
soy bean districts the farmers estimate that 40 to 50 acres is
about the amount that one harvester can take care of during
an average season.”
Photos show: (1) The Big Jumbo soy bean harvester
manufactured by Geo. E. Pritchard, Elizabeth City, North
Carolina. (2) The Little Giant soy bean harvester made by
Hardy & Newsom, La Grange, North Carolina. (3) Threshing
soy beans on an ordinary threshing machine after they have
been harvested with a reaper. Courtesy of International
Harvester Co. Address: 1. Chief of Agronomy Div., Clemson
Agricultural College, South Carolina.
410. Flint, W.P. 1922. Studies of the life history of
Nomophila noctuella. Annals of the Entomological Society of
America 15(2):154-56. June.
• Summary: The larvae feed mainly on legumes, especially
clover and alfalfa. In one instance they were found on
soybeans, but the soybeans were planted in clover sod.
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411. Petch, T. 1922. Additions to Ceylon fungi. II. Annals
of the Royal Botanic Gardens, Peradeniya (Ceylon) 7(Part
IV):279-322. June. See p. 311.
• Summary: In the section on “Deuteromyctæ,” subsection
“Sphæropsidaceæ,” the writer considers Phomopsis Phaseoli
to be a newly identiﬁed species of fungi. After giving a 4-line
botanical description, he notes that it was found “On dead
stems of seedling Phaseolus Max L., Peradeniya, July 1918;
No. 5765 in Herb. Peradeniya.”
See also: Ceylon Journal of Science. Section A. Botany.
Address: B.A., B.Sc., Ceylon.
412. Rear view of a farmer seated on a weeder, pulled by
two horses, through a ﬁeld of young soybeans (Photograph).
1922.
• Summary: Permission to reproduce this photo was paid
for and received in Sept. 2006 from Bradley Kuennen,
Collections Assistant, Special Collections Department, 403
Parks Ave., Iowa State Univ., Ames, IA 50011-2140.
Letter (e-mail) from Kuennen. 2007. Jan. 8. The date
on the back of the photo is June 23, 1922. The fact that the
photo is part of the University Photograph Collection leads
me to believe that it was deﬁnitely taken on Iowa State
College (University) grounds. However there is nothing on
the image or written on the back that helps to identify the
location.

Note: This photo appeared on the cover and on p. 176
of the following publication: Mighell, A.; Hughes, H.D.;
Wilkins, F.S. 1934. “Soybeans in Iowa farming.” Iowa Agric.
Exp. Station, Bulletin No. 309. p. 145-206. April. Address:
Iowa State College, Ames, Iowa.
413. Christian Science Monitor. 1922. Soy bean farmer
wants duty kept: Needs tariff on the oil to compete with
Manchuria. July 27. p. 9.
• Summary: “Bloomington, Illinois, July 27. “’If the
proposal which is now up in the United States Senate to
remove the duty of 3 cents a pound upon soy bean oil, and
place the product upon the free list, is adopted, then you can
say good-bye to the soy bean industry of the United States’
declared A.E. Staley of Macon County, who has been active
in encouraging the farmers of central Illinois to plant soy
beans in place of corn and oats in the hope of increasing the
earning power of farms and, with the proportionate reduction
in the acreage of the two cereals, advance [sic] their
quotations to the pre-war level.
“’The United states cannot compete with Chinese
labor in the production of that oil upon a free basis,’ he
continued. ‘Right now, this country can purchase soy beans
in Manchuria for 20 cents a bushel, pay the ocean and rail
freight to Illinois with a total cost for the beans and freight of
94 cents a hundred pounds, or about 50 cents a bushel. That’s
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what will happen if the duty is removed. Illinois farmers
cannot raise soy beans for that price. They will have to stick
to corn and oats.”
Another effect of removing the proposed soy bean duty
will be to force down the price of all vegetable oils, such as
corn oil and peanut oil.
Note: Mr. Staley has a deep personal interest in this
issue because he processes corn to make corn oil, starch, etc.
He is not, as the title says, a “soy bean farmer.”
Soy beans should also be raised in the corn belt to
improve the soil and for their immunity to the chinch bug
pest. Soy bean production in the U.S. this year is estimated at
about 500,000 acres, up from 190,000 in 1920.
414. Hedges, Florence. 1922. Bacterial pustule of soy bean.
Science 56(1439):111-12. July 28. [5 ref]
• Summary: “Ever since 1904 (E.F. Smith 1904) there have
been scattering references in phytopathological literature to a
bacterial leaf spot or bacterial blight of soy bean due, it was
assumed, to Bacterium phaseoli Erw. Sm., but there has been
no publication of any experimental proof of this theory.”
Note: This is the ﬁrst description of the bacterial pustule
disease of soybean. A leaf spot of soybean which differs
from the bacterial blight in earlier stage of attack, was found
in Washington DC. The organism, which is named Bacterium
phaseoli var. sojense n. var. without description, resembles
Bact. phaseoli but differs slightly in growth characters.
Address: USDA.

417. USDA Bureau of Plant Industry, Inventory. 1922. Seeds
and plants imported by the Ofﬁce of Foreign Seed and
Plant Introduction during the period from November 1 to
December 31, 1919. Nos. 48427 to 49123. No. 61. 88 p. July.
• Summary: Soy bean introductions: Soja max (L.) Piper.
Fabaceæ.
“48518-48550. From Kenkelbosch, Cape Province.
Collected by Dr. H.L. Shantz, Agricultural Explorer of the
Bureau of Plant Industry. Received November 1, 1919.
Quoted notes by Dr. Shantz.
“48548-48549.
“48548. ‘(No. 51. Rosebank, Cape Town. August 27,
1919.) A small yellowish bean grown for weevil resistance.’
“48549. ‘(No. 52. Rosebank, Cape Town. August
27, 1919.) A yellowish bean similar to No. 51 [S.P.I. No.
48548].’
“48587-48588. From Mirpurkhas, Sind, India [Mirpur
Khas; since the 1940s in Sind province, Pakistan, eastnortheast of Hyderabad]. Presented by Mr. T.F. Main, Deputy
Director of Agriculture. Received October 21, 1919.
“’Two varieties of soy beans typical of the region around
Sind. They have been under trial for the last ﬁve years on the
Mirpurkhas Farm and give yields varying from 120 to 180
pounds per acre.’ (Main.)
“48587. ‘Black soy beans.’
“48588. ‘White soy beans.’” Address: Washington, DC.

415. Herrick, Glenn W.; Hadley, C.H., Jr. 1922. The cloverleaf weevil, Hypera punctata Fab. New York (Cornell)
Agricultural Experiment Station, Bulletin No. 411. 12 p. July.
[5 ref]
• Summary: Discusses Hypera postica. In the USA, the
adults have been seen eating the leaves of various plants,
including the soybean. To control the weevil, spray with
arsenate of lead, or arsenate of calcium (which is cheaper
and higher in arsenic content). Address: Ithaca, New York.

418. Jordan, Sam M. 1922. The onward march of soys: Long
is the list of this crop’s sturdy virtues. Country Gentleman
87(26):5. Aug. 5.
• Summary: “Soy-Bean” Sam Jordan discusses the
advantages of growing soybeans in the Corn Belt. Contents:
Introduction. Talking and writing soys. How the title [“SoyBean Sam”] was won. When the corn crop failed. No fear
of overproduction. A photo shows a spot in the ﬁeld where
wireworms took most of the corn stand, and soy beans are
taking the place of weeds. Address: Columbia, Missouri.

416. Marcovitch, S. 1922. The Mexican bean beetle.
Tennessee Agricultural Extension Service, Publication No.
107. 4 p. July.
• Summary: Contents: Introduction. Plants attacked.
Recommendations for control. Description and life history of
the beetle.
“A new and very destructive insect pest, known as the
Mexican bean beetle, has made its appearance in Tennessee...
The beetle attacks cornﬁeld beans, cowpeas, and soybeans.”
It also attacks the adsuki bean, and will feed slightly on
kudzu. The scientiﬁc name of the beetle in this article is
given as Epilachna corrupta Muls. An illustration shows a
bean leaf injured by the Mexican Bean Beetle. Note: This
was later changed to Epilachna varivestis. Address: Asst.
Entomologist, Agric. Exp. Station.

419. McClintock, J.A. 1922. Report on resistant plants
for root-knot nematode control. Georgia Agricultural
Experiment Station, Circular No. 77. 4 p. Aug.
• Summary: “The microscopic worm, or nematode,
Heterodera radicicola (Greef) Muller, which causes rootknot, was introduced from Europe many years ago, probably
on imported plants. The mild climate of the Southern States
is especially favorable to it because some of its host plants
remain in active growth throughout the year.”
“Root-knots have been mistaken for the beneﬁcial
nodules produced on the roots of leguminous plants such
as beans, clovers, and peas, by nitrogen-collecting bacteria,
and also for the harmful growths produced by the crown-gall
bacterium. Examinations of the growths, however, will show
that the nodules and galls produced by the bacteria are in
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reality wart-like growths on the sides of the roots, or crown
of the host plants. Root-knots produced by nematodes are
swellings involving all of the root tissues in those portions of
the roots where the nematodes are embedded.
“These minute worms enter the plants through the small
root tips, and by means of spear-like mouth-parts feed on the
root sap. The irritation caused by the nematodes in the tissues
of the host plant results in an excessive growth of new plant
cells which form root-knots. Nematodes multiply rapidly,
one female laying as many as ﬁve hundred eggs. These eggs
under favorable conditions are able to hatch in a few days,
and the small worms grow to maturity in about one month.
Thus with the possibility of ten or more generations a year
under favorable conditions in the Southern States it is easy to
understand how the root-knot nematode has become such a
serious pest in the South.”
Tests indicate that certain plants or varieties of plants
show resistance to root-knot nematodes. “The Biloxi,
Laredo, and O-too-tan soy beans show considerable
resistance to root-knot, but some infested plants have been
obtained from the test plats.” Address: Plant Physiologist,
Experiment, Georgia.
420. Gibson, Frederick. 1922. Sunburn and aphid injury of
soybeans and cowpeas. Arizona Agricultural Experiment
Station, Technical Bulletin No. 2. p. 41-48. Sept. 15.
• Summary: “During the fall of 1920, the attention of the
writer was directed to a spotting of the leaves of cowpeas
and soybeans growing on the Salt River Valley Farm near
Mesa, Arizona... In the spring of 1921, the Department
of Agronomy of the Experiment Station planted plots of
soybeans to determine the effect of the time of planting on
the amount of growth and on the quantity and quality of the
seed produced, and these plots were placed at the disposal
of the writer for pathological study. The varieties used in the
plots were Otootan, Biloxi, Virginia, and Mandarin. Planting
was begun on April 5 and was continued on the ﬁrst and
ﬁfteenth days of each month following until August 15. All
four varieties were planted on each of these dates. Other
soybeans under observation were Barchet, Shanghai, Tokio,
and Peking.” Six small photos (Plate I, p. 47) show healthy
and unhealthy Virginia and Biloxi soybeans; aphids caused
much of the injury. Plate II shows the soybean leaf and cells
with fungal growth from Alternaria spores. Address: Fellow
Asst. in Plant Pathology, Tucson.
421. Johnson, James. 1922. The relation of air temperature
to the mosaic disease of potatoes and other plants.
Phytopathology 12(9):438-40. Sept.
• Summary: Mentions (p. 440) “Soy bean mosaic, which
is inhibited at temperatures from 26º to 28º C.” Address:
Wisconsin Agric. Exp. Station, Madison.
422. Lehman, Samuel G. 1922. Pod and stem blight of

the soybean (Abstract). J. of the Elisha Mitchell Scientiﬁc
Society 38(1&2):13. Sept.
• Summary: Phomopsis sojae n. sp. was isolated from the
stems, pods, and seeds, and has been observed to cause the
death of young soybean plants. It overwinters in diseased
stem and seed. The ploughing under of the diseased plants,
use of healthy seeds, and crop rotation are recommended.
This is the abstract of a paper read before the 21st
annual meeting of the North Carolina Academy of Sciences,
May 1922.
423. Brown, W.H. comp. 1922. The farmers’ handbook. 4th
ed. Sydney, NSW, Australia: New South Wales Dept. of
Agriculture. vi + 966 p. See p. 565-67. Illust. 24 cm. 1st ed.
was 1911. 3rd ed. was 1918. 5th ed. was 1943.
• Summary: Section 7, “Leguminous crops (p. 532-89),
has the following contents: Introduction: Soil inoculation,
summer crops (incl. soybeans), winter legumes. Lucerne
[alfalfa] (now the chief leguminous crop of NSW). Cowpeas.
Soy beans. Velvet beans. Peanuts. Field peas. Vetches and
tares. Clovers (the 3 basic types are annual, biennial, and
perennial, and there are several varieties of each, in the
genera Trifolium and Medicago). Medics (incl. Burr medics,
Spineless medics), trefoils (Medicago lupulina {English
trefoil}), and crowfoots (Erodium sp.).
The subsection on soybeans (p. 565-67) states:
“Introduction: A crop which is grown to the extent of
190,000 acres in the United States seems surely to merit
some place in the agriculture of New South Wales, which in
many parts is climatically similar to America.
“For many years soybeans were tried on the North
Coast and in other warm districts on the western slopes, but
without any sign of success. From this failure it has been
wrongly concluded that the climate of New South Wales is
wholly unsuited to the culture of soybeans. Evidence is now
available to the effect that it is in the cooler climates of the
State chieﬂy that soybeans will be generally most successful.
On the North Coast, both velvet beans and cowpeas are
too strong competitors as green manures or even as fodder
crops, with perhaps the exception of one outstanding variety
of soybeans. Though resistant to a certain amount of dry
weather, soybeans are not sufﬁciently drought-resistant to
stand the long dry spells experienced during the summer
in the western districts, except in favoured localities on the
slopes.
“Although killed by heavy frost, soybeans will stand a
considerable amount of frost without injury, and have already
been successfully grown on parts of the Northern, Central,
and Southern Tablelands.”
“The utility of soybeans: The soybean is one of the most
important crops of China and Japan, and from these countries
a large amount of soybean oil is exported, some of which
ﬁnds its way into Australia.” The semi-drying oil is used
chieﬂy in the manufacture of paint and soap.
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“It is not, however, as a grain crop for this purpose that
it is likely to make headway here. Apart from its value as
green manure (being a legume, it maintains or increases the
nitrogen of the soil also), the soybean excels mainly–(1)
as a grain crop for hogging down, on account of its heavy
production of seed of very high protein and oil content and
excellent feeding value, and (2) as an emergency hay crop
on account of the high value of its fodder... the hay is about
equal in feeding value to lucerne hay, and superior to clover
hay, and it has the added virtue of being able to produce
good crops of hay on soils too poor or too sour for clover or
lucerne.
“Unlike cowpeas, the soybean ripens all its seed at about
the same time; on the tablelands, the best varieties take about
four months to reach the hay or fodder stage, and about 5
months to mature seed.”
The soybean is comparatively free from attacks of
insects and diseases. Even the seed in storage is not affected
by the bean weevil which infests cowpeas and other beans
so badly. Rabbits are, however, very partial to the crop, even
when plenty of other feed is available...”
Planting: The best time to soy soybeans is a little after
maize has been planted. “Soybean seed heats very quickly in
storage (especially in a warm, moist climate) and also loses
its germinating power very quickly if kept for any length of
time, especially over one season.
Varieties: “Of the varieties tried so far in New South
Wales, the following seem to do best:” Otootan, Hollybrook,
Mammoth Yellow, Haberlandt.
As a hay or fodder crop: “It is as an emergency hay crop
that soybeans are destined to ﬁll a place in our tableland
agriculture.” The soybean’s ﬁve chief qualities are described.
Address: Editor of Publications, New South Wales Dep. of
Agriculture, Sydney, Australia.
424. Fletcher, T. Bainbrigge. 1922. Report of the Imperial
Entomologist. Scientiﬁc Reports of the Agricultural Research
Institute, Pusa (India) p. 51-67. For the years 1921-1922.
See p. 52.
• Summary: Section III titled “Insect Pests” (p. 51-52) states
that Diacrisia obliqua (Arctiadae) was especially bad at
Pusa. It attacked soybeans and 7 other crops. It was checked
by hand-picking of the egg masses and of the young larvae.
Address: R.N., F.L.S., F.E.S., F.Z.S., Pusa, India.
425. Funk Bros. Seed Co. 1922. Catalog. Bloomington,
Illinois: Funk Bros.
• Summary: The section on soy beans has now expanded to
1 1/3 pages. “Hand Picked Soy Beans. Owing to the great
scarcity of pure soy bean seed, we hand picked over 2,000
bushels of our 1921 crop in order to remove cracked and
damaged beans, weed seeds and other varieties of beans
distinguishable by their appearance. We consider the hand
picked seed we are offering the purest and best foundation

stock on the market...
“Conservatively speaking soy beans are more proﬁtable
from a cash crop standpoint than either corn or oats, both as
to the grain produced and the straw that is left for feeding
compared to corn stalks or oat straw...
“We are reliably informed by the Staley Manufacturing
Company of Decatur, Illinois, that they intend installing
Soy Bean mills and oil extracting plants which will create
a cash market for all the beans that can be grown from the
available seed to be had this season... See Price List for List
of Varieties.” Address: Bloomington, Illinois.
426. Hall, C.J.J. van. 1922. De gezondheidstoestand van
onze cultuurgewassen in de jaren 1920 en 1921 [The health
of our cultivated plants in 1920 and 1921]. Teysmannia
(Batavia [Jakarta]) 33(1-2):15-23. See p. 19. [4 ref. Dut]
• Summary: Soybeans were attacked by Etiella zinckenella
(peuboorder), and Melanagromyza sojae (stengelboorder).
Address: Instituut vor Plantenziekten.
427. Indiana (Purdue) Agricultural Experiment Station,
Annual Report. 1922. Department of Entomology. 35:28-31.
For the year ending June 30, 1922.
• Summary: “Up to the present the soybean has been
practically free from insect pests but with the rapidly
increasing acreage in this crop we may anticipate some
trouble from this source. The past year one pest of
importance became evident. This is what we have heretofore
called the clover root circulio (Sitona hispidulus) although
specimens sent to the U.S. Bureau of Entomology were
determined as an European species (Sitona crinita) probably
a recent importation. There is reason to question this
determination.” Note: In 1993 these two species were called
Sitona hispidula and S. crinitus respectively.
“This insect, which seems to attack soybeans in Indiana
only when following clover, destroys the young plants by
eating the buds and riddling the foliage. From observations
to date it would seem that control lies in a rotation which
is practical in this case since it is not desirable as a rule to
follow clover with soybeans.”
Note: The Chief of Entomology is currently John J.
Davis, B.S. Address: Lafayette, Indiana.
428. Meijere, J.C.H. de. 1922. Zur Kenntnis javanischer
agromyzinen [Toward a knowledge of the agromyzids of
Java]. Bijdragen tot de Dierkunde (Netherlands) 22:17-24. [3
soy ref. Dut]
• Summary: The section titled “Melanagromyza sojae
Zehntn.” (p. 18-19) discusses various insect pests of
soybeans: Agromyza, Melanagromyza, M. dolichostigma, M.
sojae, Ophiomyia, O. phaseoli. An illustration (line drawing)
shows the larva of Melanagromyza sojae and various parts of
its body. Address: Amsterdam, Netherlands.
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429. Rouest, Leon. 1922. La culture du soja [Cultivation of
soya]. In: Congrès de la Production Coloniale, Marseille.
1922. Mémoires et Rapports sur les Matières Grasses
[Memoirs and Reports on Oils and Fats. Vol. 1]. Marseille
[Marseilles], France: Institut Coloniale. 476 p. See vol. 1, p.
344-57, 449-51. 28 cm. [100+ ref. Fre]
• Summary: This paper is largely taken from the chapter on
soybean cultivation in Rouest’s 1921 book titled Le soja et
son lait végétal: Applications agricoles et industrielles [The
soybean and its vegetable milk. Agricultural and industrial
applications]. However the bibliography for the soy chapter
(p. 449-51) is largely new.
Contents of soy chapter: Soybean varieties tested in
France: Yellow soybean, Soja d’Etampes, very early soybean
(black), Wilson Five, extra early from Podolia, very early
brown (selected by Mr. Carles de Carbonnière and tested
at Barthes in 1920). The soybean on the Experimental
Farms for New Crops in France. Sowing soybeans. Heat
units required for soybean germination (2500º to 3000º).
Importance of plant spacing. Quantity of seed per hectare.
The soybean during its vegetative growth. Comparison of the
vegetation of the soybean and the haricot at high altitudes.
Rolling the seeds (Roulage des semis) and crop maintenance.
Growth of the plant. The state of being acclimatized.
Enemies of the soybean.
Most soybean varieties grown on the Experimental
Farms for New Crops come from America. In 1920 the ﬁrst
ones arrived at maturity. These American varieties include:
Wilson Five, Haberlandt, Tokio, Virginia, Hato [Hahto], and
Early Medium Green. The writer has applied the principles
of genetics, as articulated by Hugo de Vries, Blaringhem,
Bateson, etc., in working with these soybeans. Discusses the
work of l’abbé Vieules with soybeans in le Tarn, at l’Institut
Génétique de Nages; he grew soybeans at an altitude of
800 meters (p. 349, 353, 355). Dr. Valette grew Manchurian
soybeans and harvested them at the end of September.
Contains a long bibliography of many crops, by crop
(p. 403-468); the bibliography on Soja is on pages 449-51.
Address: Director of the Experimental Farms for New Crops,
France (Directeur des Fermes Expérimentales de Néoculture
de France).
430. Burkholder, Walter H.; Hawley, I.M. 1923. Diseases,
and insect and animal pests, of the ﬁeld bean in New York.
Cornell Extension Bulletin No. 58. 38 p. Feb.
• Summary: Discusses Plathypena scabra (green clover
worm), life history and habits, chemical control using
acid lead arsenate. Pages 35-36 note that in mid-1919, for
some reason that is not well understood, there was a severe
outbreak of green clover worms, which were abundant “in
the bean and soybean ﬁelds from Georgia to Canada. The
bean foliage was often entirely destroyed by these pests,
as they fed concealed from view, on the undersides of the
leaves... In 1920, they did not injure beans in New York.

“The green clover worm, when it is a pest of beans, may
be readily controlled by spraying the plants with 1 pound
of arsenate of lead (powdered) to 50 gallons of water, of by
dusting the foliage with a mixture of 1 part arsenate of lead
(powdered) and 8 parts lime.” Address: Ithaca, New York.
431. Mathews, I.J. 1923. Soybeans in the rotation: How
this valuable crop can be made to ﬁt in. Successful Farming
20(2):14, 35. Feb.
• Summary: “With the facts set out above before us, it is
no idle statement to say that the soybean can, and perforce
must, come to occupy an important place in cornbelt rotation
systems. They will grow on a soil so acid that clover does
not thrive and they will secure the nitrogen from the air and
transform it into soil nitrates...
“From the standpoint of the rotation, the most serious
objection to soybeans is that as commonly planted, they need
cultivating and this comes just at a time when the corn needs
the same treatment. This year, a number of farmers have tried
different ways to get rid of this cultivating when the corn
needed attention.
“J.V. Shively of Montgomery county, Indiana, grew
soybeans that were entirely free from weeds without crop
cultivation.” He does this by plowing the ground then discing
it deep 3 times before planting the soybeans. Two photos
show large ﬁelds of soybeans. Address: Indiana.
432. Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Company, Inc. xv + 329
p. Feb. Illust. Index. 24 cm. Reprinted unrevised in 1943 by
Peter Smith Publishers, New York. [563 ref]
• Summary: This classic is the ﬁrst comprehensive book
about the soybean written in English, and the most important
book on soybeans and soyfoods written in its time. Contains
an excellent review of the world literature on soybeans and
soyfoods with a 22-page bibliography on soy that is larger
than any published prior to that time (563 references), a good
description of the present status of the soybean worldwide
based on the authors’ extensive contacts, and a great deal
of original information. It quickly became a key source
for people and organizations working with soybeans and
soyfoods in all countries, and a major factor in the expansion
of the soybean in the western world. Because of its scope
and inﬂuence, Soyfoods Center considers the year of its
publication to mark the end of the “Early Years” of the
soybean worldwide. It remained in print until about 1986.
Facing the title page is a list of “McGraw-Hill
Agricultural and Biological Publications. Dr. Charles V.
Piper, Consulting Editor.” The authors and titles of twelve
books already published in this series are listed.
Contents: Preface. 1. Introduction: Name of the plant,
origin, literature, use by the Chinese and Japanese, present
importance, future prospects in the U.S., recognition
of the possibilities. 2. The commercial status of the
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soybean: Manchuria and China, Japan, Europe, U.S., other

countries, summary of imports and exports of soybeans and
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soybean oil. 3. Botanical history of the soybean: History
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’
misunderstandings of the soybean, Prain’s elucidation, other
and the correct botanical name.
4. Agricultural history of the soybean: Vernacular
names of the soybean, China, Korea, and Japan, India and
neighboring regions, Cochin China, Malayan region, early
introduction into the United States, later U.S. introductions,
the early introduced varieties (grown in the USA by
1898–Ito San, Mammoth, Buckshot, Guelph or Medium
Green, Butterball, Kingston, Samarow, Eda, Ogemaw or
Ogema), soybean in Europe, varieties grown in Europe
and identiﬁcation, Hawaiian Islands, Australia, Africa,
Argentina (p. 50), Canada (“Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana,
Mauritius (p. 53), present culture distribution. 5. Culture of
the soybean: Climatic adaptations, soil preferences, water
requirement, preparation of seed bed, time of planting,
methods and rate of seeding, seeding for pasturage, depth
of seeding, inoculation, fertilizer reactions, cultivation,
soybeans in mixtures (with cowpeas, sorghums, Sudan grass,
Johnson grass, millet, corn, or sunﬂowers and corn).
6. Harvesting and storage of soybeans: harvesting
soybeans for hay, silage, for the seed, seed yields, proportion
of straw to seed, storing seed, separation of cracked from
whole soybean seed, viability of soybean seed, pedigreed,
inspected, registered, and certiﬁed seed. 7. Composition
of the soybean: Proportions of stems, leaves and pods,
composition of plant and seed, nutritive and mineral
constituents, forms of nitrogen in soybean nodules, factors
affecting oil content of seed. 8. Utilization of the soybean:
Diversity of uses (a chart, p. 129, shows 59 products that can
be made from soybean seeds, and 6 more that can be made
from soybean plants), soybeans for green manure, pasturage,
soiling, ensilage, hay, straw.
9. Varieties: Japanese classiﬁcation of varieties,
classiﬁcation of varieties in Manchuria (3 yellow, 2 green,
3 black), botanical classiﬁcations, vital characteristics,
descriptions of important varieties (43 varieties and
7 synonyms), key for identiﬁcation, breeding and
improvement, genetic behavior, oil content.
10. Structure of soybean seeds. 11. Soybean oil:
Methods of extraction [Manchurian, and solvent], American
oil mills, methods of shipping and marketing, prices,
utilization in soap manufacture, food, paint manufacture,
miscellaneous. 12. Soybean cake or meal: Feeding value,
composition, use for feeding for dairy cows, cattle, swine,
sheep, poultry, digestibility, injurious effects, fertilizer.
13. Soybean products for human food: Food value of the
soybean, digestibility of the soybean and its products, mature
or dry soybeans, immature or green soybeans (a “nutritious
green vegetable”), soybean ﬂour, digestibility of soybean
ﬂour, soybean bran (p. 225-26), soybean sprouts, soybean

coffee, soybean or vegetable milk [soymilk] (preparation,
composition, residue from the manufacture of vegetable
milk [okara], utilization of soybean milk, condensed
vegetable milk, vegetable milk powder, fermented vegetable
milk), vegetable casein, tofu or soybean curd (names and
brief history, method of manufacture, coagulating agents,
manufacturing yields, digestibility, utilization of bean curd
and manufactured products, bean curd brains or tofu nao, dry
bean curd or tofu khan, thousand folds {chien chang tofu},
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang
khan}, frozen tofu {kori tofu}, Chinese preparation, various
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu
[soy sauce], confections. 14. Table dishes of soybeans and
soybean products: mature or dry beans, ﬂour, tofu, sprouts
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic,
fungous [fungus], and nematode diseases, insects, rodents.
This last chapter is a comprehensive review of the literature
on soybean diseases and insects published before 1922.
The Preface begins: “The soybean, also known as soya
or soja bean, has assumed great importance in recent years
and offers far-reaching possibilities of the future, particularly
in the United States. It is, therefore, desirable to bring
together in a single volume the accumulated information
concerning this crop...
“The aim has been to present the information so as
to make it useful from both agricultural and commercial
standpoints, not omitting, however, much that is mainly of
historical or botanical interest...”
The introduction begins: “There is a wide and growing
belief that the soybean is destined to become one of the
leading farm crops in the United States.”
Note 1. C.V. Piper lived 1867-1926. Note 2. This is the
earliest English-language document seen (July 2003) that
uses the term “soybean bran” to refer to soy bran.
Note 3. This is the earliest document seen (July 2003)
in which Piper or Morse describe natto, Hamananatto
[Hamanatto], yuba, or miso.
Note 4. This book was published by March 1923 (See
Ohio Farmer, 10 March 1923, p. 313).
Note: The word “Russia” appears on 3 pages of this
book in connection with soybeans: p. 18 (in 1912, 1913,
and 1914 Russia imported soybeans, soybean cake, and
soybean oil), p. 54 (cultivated in “southern Russia {Podolia,
Samarow}”), p. 227 (“In Japan and southern Russia soybean
coffee is prepared and put up in small packages for the
market”).
Note 1. The terms “Soviet Union” or “USSR” do not
appear in this book–even though the Soviet Union was
established in Dec. 1922.
Note 2. Podolia is in today’s Ukraine. Address: 1.
Agrostologist; 2. Agronomist. Both: United States Dep. of
Agriculture, Washington, DC.
433. Piper, Charles V.; Morse, William J. 1923. Photographs
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and illustrations (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p.
• Summary: Photos show: (Fig. 1) Typical soybean plant
(p. 1). (2) Plant of wild soybean (p. 2). (3) A ﬂeet of junks
engaged in carrying soybeans to Newchwang, Manchuria,
from different points in the interior, taking away bean oil
and bean cake to other places * (p. 6). (4) Soybeans in sacks
brought to a bean center by horses in winter in Manchuria
(p. 8). (5) Chinese bean cart loaded with beans in wicker
containers in Manchuria (p. 8).
(6) Type of cart and method of hauling soybeans with a
horse in Manchuria (p. 10). (7) Manchurian farmers hauling
the bean crop to market in winter on sleds (p. 10). (8) Plants
of a soybean variety from India (p. 38). (9) Plants of the
wild soybean from Soochow, China, grown at the Arlington
Experimental Farm, 1908 (p. 38). (Fig. 15) Soybeans grown
on the edges of a rice ﬁeld in southern China * (p. 58).
(16) A man in a ﬁeld of the Peking variety of soybean
grown in rows and cultivated (p. 61). (17) A broadcast ﬁeld
of soybeans showing how weeds have overrun the ﬁeld (p.
61). (18) The ordinary grain drill furnishes a most convenient
method of seeding in rows or broadcast (p. 63). (19)
Soybeans and corn grown in alternate rows for pasturage;
a man in a hat stands between the rows (p. 65). (20) The
roots of a soybean plant, showing abundant development of
nodules (p. 66).
(21) A man standing in a plat of soybeans without
inoculation (in the foreground) and an adjacent plat which
had been inoculated, in the background (p. 67). (22) A man
seated on a cultivator pulled by two horses doing the last
cultivation on a ﬁeld of soybeans (p. 79). (23) Soybeans and
sorghums grown in mixture for forage purposes (p. 80). (24)
A ﬁeld of soybean and Sudan grass grown in mixture for hay
(p. 81). (25) A ﬁeld of soybeans and corn grown in the same
row for ensilage (p. 82).
(26) Soybean hay on frames. Under favorable weather
conditions, hay can be successfully cured in this manner (p.
86). (27) A ﬁeld of mature soybeans ready to cut for seed
(p. 90). (28) Harvesting soybeans for seed with a bunching
attachment on the mower (p. 90). (29) Self-rake reaper used
in cutting soybeans for seed (p. 91). (30) Soybeans cut for
seed with binder and soybeans placed in shocks for curing
(p. 92).
(31) The ordinary gasoline threshing outﬁt which may
be used in threshing soybeans (p. 92). (32) A special bean
harvester used in gathering the soybean seed from the
standing mature plants and also cleaning it (p. 94). (33) A
special bean harvester by which the plants are cut, thrashed,
and cleaned (p. 94). (34) A special soybean harvester used
to gather soybean seeds from the standing mature plants,
and which can be adjusted to level or ridged cultivation.
On one side is written “The Little Giant Bean Harvester,”
manufactured by Hardy & Newsom, La Grange, North
Carolina (p. 95). (35) Method of storing soybean seed

awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
(37) Pasturing a corn and soybean mixture with sheep
(p. 133). (38) Thrashing soybeans from the ﬁeld and baling
the straw (p. 141). (39) The larger plant is the Guelph or
Medium Green which is very pubescent, while the smaller
plant is a nearly smooth variety from Japan (p. 149). (40)
Pods of soybeans showing the range in size and shape
(natural size; p. 151).
(41) Seeds of the most important varieties of soybeans
now grown in the United States showing the wide range
in size and shape of seed. The name of each of the 20
varieties is given. A side view and a ventral view of each
pair of seeds is given (p. 152). (42) Seeds of a black and
white variety (Widower) from Korea. The white is due to
the splitting of the outer later of the testa. A side view of
six varieties is shown (p. 155). (43) A ﬁeld of the Biloxi
soybean, which requires a long season to mature (p. 163).
(44) A man standing in a ﬁeld of the Virginia variety of
soybeans (p. 170). (45) Seeds of a natural soybean hybrid
showing peculiar types of coloration (p. 175). (46) Pods of
soybeans, hairy and smooth (p. 176). (47) A sterile soybean
plant obtained from a natural hybrid (p. 176). (49) Seeds
of an artiﬁcial soybean hybrid, showing peculiar types of
coloration (p. 181). (56) An old style Chinese oil bean press,
Manchuria (p. 195). (57) Coolies at Newchwang, Manchuria,
carrying loads of soybeans from the junks to big stacks,
where they are kept until the factory needs them for oil
manufacture * (p. 196). (58) “Seeds and pods of the Hahto
variety of soybeans, the seeds being especially valuable as
a green vegetable” (p. 222). (59) Baskets of sprouted, small
yellow soybeans and sprouted mung beans * (p. 226). (60)
Men making soymilk, working with machinery with which
the soybeans are ground and the milk strained. Note the
2 grinding stones and the cloth strainers suspended from
the ceiling over the tub. The cabinet with rack for bottles
is noted in the background (p. 228). (61) Motor stone mill
for grinding soybeans in preparing tofu with brass water
tank (A), funnel reservoir (B), stones (C), and brass guard
(D) (p. 229). (62) Delivery coolies holding baskets full of
bottles showing the way soybean milk is delivered by the
factory in Changsha, China (p. 231). (76) A courtyard ﬁlled
with large earthenware containers with cone-shaped wicker
tops for ripening soy sauce mash [in Ichang (I-ch’ang or
Yichang), Hupe / Hupeh / Hubei province, China]; a small,
strong basket is placed into each, with its rim just above the
surface of the mash. The soy sauce collects or accumulates
in each basket and is then dipped out, ready for consumption
* (p. 251). (77) A man standing next to an iron cauldron in
which soybeans are boiled for the manufacture of soy sauce
(p. 252). (79) Fermenting room for yeast and soybeans in
preparation of soy sauce (p. 253). (80) Rows of pots with
cone-shaped wicker lids ﬁlled with soybean and wheat
mixture for soy sauce * (p. 254). (81) A box press in which
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sacks of fermented soybeans are placed for pressing out the
liquid forming soy sauce * (p. 254). (82) A man next to a
kettle for boiling the soy sauce. After it is boiled, the sauce is
ready to be placed in kegs at left side (p. 255). (83) Rows of
soybean sauce in jars ready for shipment (p. 255). (84) Root
of a soybean plant showing rootknot caused by the nematode
(Heterodera radicicola) (p. 285).
Note: * means photo by Frank N. Meyer in China or
Manchuria.
Illustrations (line drawings) show: (Fig. 48) Flower of
the soybean enlarged. Front view. Side view. Parts of the
corolla, standard, wing, one of the keel petals. Stamens. Pistil
(p. 177). Figures 50-55, from Kondo (1913) are described at
Kondo.
Maps show where the soybean is extensively and
successfully grown in: (Fig. 10) The Orient (p. 51). (11)
North and South America (p. 52). (12) Europe and Africa (p.
53). (13) A map of Manchuria shows the soybean districts
and seed production of different localities (p. 56). (14)
An outline map of the United States shows the areas with
shading to which the soybean is especially adapted as to
varieties and purposes (p. 57).
A diagram (Fig. 36, p. 129) shows the various ways in
which the plants and seeds of soybeans are utilized. Level 2:
The ﬁrst two categories are seeds and plants.
Level 3: Under seeds: Food products, oil, and meal.
Under plants: Hay, ensilage, soiling.
Level 4: Under food products: green beans and dry
beans. Under oil: Glycerin, explosives, enamels, varnish,
food products, waterproof goods, linoleum, paints, soap
stock, celluloid, rubber substitute, printing inks, lighting
[illumination], lubricating. Under meal: Human food, stock
feed, fertilizer. Under forage: Hay, ensilage, soiling.
Level 5: Under green beans: Green vegetables, canned,
salads. Under dried beans: Soy sauce, boiled beans [from
whole dry soybeans], baked beans [whole], soups, coffee
substitute, roasted beans, vegetable milk, breakfast foods.
Under soap stock: Soft soaps, hard soaps. Under oil–food
products: Butter substitute, lard substitutes, edible oils. salad
oils. Under meal–human food: Breakfast foods, diabetic
foods, ﬂour, infant foods, macaroni, crackers, [soy] milk.
Level 6: Under dried beans–vegetable milk: Cheese,
condensed milk, fresh milk, confections, casein. Under
meal–human food–ﬂour: Bread, cakes, mufﬁns, biscuit.
Level 7: Under cheese: Fresh, dried, smoked, fermented.
434. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 14486. Chap. IX.
• Summary: Contents: Introduction. Japanese classiﬁcation
of varieties. Classiﬁcations of varieties in Manchuria:
Yellow (Pai-mei or white eyebrow, Chin-huän or round
golden bean, and Hei-chi or black navel), green (Ching

tou), black (Wu tou). Botanical classiﬁcations: Soja elliptica
Martens (S. elliptica nigra, S. elliptica castanea [brown], S.
elliptica virescens, S. elliptica lutescens), Soja sphærica (S.
sphærica nigra, S. sphærica minor, S. sphærica virescens,
S. sphærica lutescens, S. sphærica minima), Soja compressa
(s. compressa nigra, S. compressa parvula, S. compressa
virescens, S. compressa zebrina). Varietal characteristics:
Habit of growth, foliage, pubescence, ﬂowers, pods, size and
weight of seeds, color of seeds, frost resistance, period to
maturity, disease resistance, classiﬁcations by lengths of life
period, desirable characteristics in varieties, descriptions of
important varieties, key for identiﬁcation of varieties (Yellow
group, green group, brown group, black group, bicolored
group), breeding and improvement (pollination, mutations,
natural hybridization, artiﬁcial hybridization), genetic
behavior (ﬂower color, pubescence, color of pods, color of
seeds, color of cotyledons, oil content).
The section titled “Classiﬁcation by lengths of life
period” [maturity] states: “Based on the data from variety
tests at the Arlington Experimental Farm, the varieties may
be classiﬁed into seven groups according to their life periods:
“Very early–Maturing in 81 to 90 days.
“Early–Maturing in 91 to 100 days.
“Medium early–Maturing in 101 to 110 days.
“Medium–Maturing in 111 to 120 days.
“Medium late–Maturing in 121 to 130 days.
“Late–Maturing in 131 to 150 days.
“Very late–Maturing in more than 150 days.”
Note 1. This is the earliest document seen (Aug. 2011) in
which soybean varieties are classiﬁed into groups based on
their maturity (number of days to mature) or “life periods.”
The following 43 varieties (not including synonyms)
are described in the section titled “Descriptions of important
varieties” (p. 162-70): A.K., Aksarben, Barchet, Biloxi,
Black Eyebrow, Chestnut, Chiquita, Columbia, Early Brown,
Easycook, Ebony (same as Black Beauty), Elton, Guelph
(same as Medium Early Green, Medium Green), Hoosier,
Haberlandt, Hamilton, Habaro, Hahto, Hollybrook, Ito
San (same as Medium Early Yellow), Laredo, Lexington,
Mammoth Yellow, Mammoth Brown, Manchu, Mandarin,
Merko, Minsoy, Midwest (same as Medium Yellow and
Mongol; appears identical with Roosevelt, Banner, and
Northern Hollybrook), Mikado, Morse, Ogemaw, Otootan,
Peking (same as Sable), Pinpu, Tarheel Black, Tokio,
Virginia, Wilson, Wilson-Five, Wisconsin Black, Wea,
Yokotenn [Yokoten].
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Hamilton (one of two
documents).
435. Piper, Charles V.; Morse, William J. 1923. Enemies of
the soybean: Rodents (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 288-288a.
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• Summary: “Rabbits are most troublesome as they are
very fond of the soybean, and have been known to destroy
considerable areas. In the Great Plains area failures with
soybeans have been chieﬂy due to rabbits. The greatest
damage is done while the plants are young and tender.
Observations have been noted in various sections where
rabbits showed particular preference to certain varieties of
soybeans. In South Carolina where a number of varieties
were under test, the Barchet, Riceland, Tokio and Chiquita
varieties were kept eaten down during the entire season
while several other varieties were damaged but slightly, and
a few varieties remained untouched. At the Moro Station,
Oregon, the Black Eyebrow, Ito San and Guelph varieties
were more or less damaged by rabbits, while the Manchu
was not injured. In a variety test using the Barchet, Tarheel
Black, Laredo, Hahto, Biloxi, Peking, Chiquita, Otootan,
Virginia and Tokio at Shafter, California, the Barchet was the
only variety damaged, the Jack rabbits keeping this variety
eaten down during the season. The Hahto variety in some
sections of the Southern States appears to be preferred to
other varieties commonly grown. Where rabbits are abundant
soybean culture is practically impossible unless the ﬁeld can
be enclosed with rabbit-proof fencing. Small experimental
plantings may be protected by a 25-inch woven wire fence.
The dusting of the plants on the outer rows of soybean
ﬁelds with lime, or spraying with some arsenical poison has
prevented serious damage from rabbits
“In some of the Northern States woodchucks have
caused considerable injury to small plantings of the
soybean.”
436. Wilkins, F.S. 1923. Soybeans in the cornbelt: A legume
that is easily grown and yields well. Successful Farming
20(3):5, 92-93. March.
• Summary: Discusses the increasing acreage planted
to soybeans in the Corn Belt, selecting the right variety,
good silage varieties, growing soybeans for seed, and the
advantages and uses of the crop. Good varieties: Mammoth
Yellow, Midwest (formerly known as Medium Yellow,
Mongol, and Hollybrook), Manchu, Peking, Wisconsin
Black, Morse, Wilson, Virginia. Photos show: (1) A man
riding behind a team of horses pulling a farm implement.
“The weeder, harrow, or rotary hoe, excellent for killing
weeds in soybean ﬁelds.” (2) “Grain separators, with a few
minor changes, do excellent work in threshing soybeans.” A
huge mound of chaff stands next to the machine. (3) Animals
eating soybean hay at a trough; it is equal in feeding value to
alfalfa. Address: Iowa Agric. Exp. Station.
437. Ostrander, Ward A. 1923. A legume crop for soils and
stock: Soybeans produce high-protein feed; and increase the
productivity of worn land. Breeder’s Gazette 83(14):463-64.
April 5.
• Summary: Discusses the use of soybeans for feed, when to

cut for hay, harvesting with a binder, use of the beans with
corn for silage, and expected yields.
All over the cornbelt during the last few years, red
clover is failing more and more as the soil is slowly
becoming more acid. It takes a lot of hard work to apply
pulverized limestone to give ﬁrst aid to this “sleeping
sickness.” Any farmer who raises live stock should consider
a rather new crop, the soybean, which “is being called to
bat as the pinch hitter to pull the clover slump out of its bad
situation... The soybean is practically our only legume that
has a high-protein feeding value in both grain and hay, and
will grow on our more acid soils.”
“When to cut for hay: The plants should be harrowed
after they get to the third or fourth leaf; the weeder also
works successfully. The rotary hoe, where it available, is
excellent. When the pods are about half-formed and before
any leaves drop off, they should be cut for hay.”
“Soybean hay does not cure easily, as there is a good
deal of it per acre; let it cure out rather than try to dry it up
too rapidly. Many men jump to the conclusion that the hay is
too coarse for good feed. Let them withhold their judgment;
let the cow decide. After a cow has picked it over and left
some stems, the residue is an excellent horse feed, and it will
help to carry ewes through the winter.”
“Where soybeans are to be grown for grain or seed,
1 bushel of seed per acre, if the wheat drill be used, is
sufﬁcient.”
Harvesting with a binder: Whether the beans are planted
one way or the other, the harrow and weeder should be
used... The binder is used by many growers; it works well...
It can be followed with the wheat drill, if time or weather
presses... The mower, with a clover seed windrower, does
well, and some men swear by the old self-rake reaper. Where
soybeans are in rows the soybean harvester, which goes
down the rows and harvests the beans in the ﬁeld, gives
excellent results.
“As a rule, the bean can be threshed practically as soon
as cut, but if a machine is not available, it is well to stack
or put the crop in a barn, and let it go through the sweat.
Beans are threshed in the regular way, with the ordinary
grain thresher, by removing most of the concaves, and using
special pulleys which slow down the cylinder to about 350
revolutions per minute, but keep the rest of the separator up
to full speed, as for small grains. If the crop is in bundles it
will feed much faster into the thresher.”
Describes how to use soybeans as a soiling crop.
“Soybeans are not intended to take the place of red clover,
but to supplement it.” Remember that a home-grown protein
feed is the cheapest.
“It is always best to get in close touch with men in one’s
community who have been growing soybeans, and learn their
experience. Each summer the National Soybean Growers’
Association has a cornbelt meeting at which all interested
farmers get together to talk over their problems. This year it
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will be held in Wisconsin.”
The article concludes: “Give soybeans a chance to ﬁt
in with your farming operations, and you will ﬁnd that they
will return all you expect, and many times more. Grow some
soybeans for your land’s sake, some for you live stock’s
sake, and for your own sake. Eat a few!”
Photos show: (1) “Cutting soybeans with a tractor-drawn
binder, followed by a drill sowing wheat.” Horses are pulling
the drill. (2) Nodules on the roots of a soybean plant. (3) A
crop of soybean hay in cocks. (4) A man mixing inoculated
soil with soybean seed for planting. Address: Secretary,
National Soybean Growers’ Assoc. He from Lafayette,
Indiana.
438. Wallaces’ Farmer. 1923. Iowa farmers and the soy bean:
Growers of soy beans are ﬁnding out how best to grow and
use this crop. 48(15):581. April 13.
• Summary: Iowa farmers describe their own experiences.
A clean seed bed is extremely important. The crop has a
multiplicity of uses. Soy bean varieties discussed: Elton,
Ito San, Manchu, Midwest (formerly known as Mongol or
Hollybrook), Morse, Ohio 9035, Peking, and Wilson.
A photo shows a man walking behind a team of horses
cultivating a ﬁeld of young soy bean plants. “While a harrow
does the work effectively, a weeder or rotary hoe is less
severe.” Address: Iowa.
439. Hackleman, J.C. 1923. Re: Processing of soybeans by
oil mills in Illinois. Greatly increased interest in soybeans
in Illinois. Letter to W.J. Morse, Bureau of Plant Industry,
USDA, Washington, DC, April 23. 2 p. Typed, with signature
on letterhead.
• Summary: On April 14 Morse wrote Hackleman asking
“to what extent the oils mills in Illinois entered upon the
crushing of domestic grown soybeans the past season.”
Hackleman replies: “Soybean oil mills have not had
enough beans this year to supply the demand. I was in
Staley’s plant last week and they are shut down so far as
soybean oil is concerned. They told us that they secured
several carloads of beans in the state, but the seed demand
soon became so great that prices were soon beyond the
commercial market and they have not attempted to operate
the factory recently. The same thing is true of the Chicago
Heights plant. The Monticello plant is just about ready to
open.
“They have been moving very cautiously with
their plant, watching the Peru plant and following their
suggestions–proﬁting by their mistakes. These people have
several thousand of bushels of beans stored, ready for use as
soon as the factory is ready to operate.
“The East St. Louis Company I believe, did not succeed
in ﬁnding enough beans to start on soys. They felt it unwise
to do anything on this crop unless they could get several
thousands of bushels and that seemed impossible.

“We are seeing a very heavy demand for soybeans seed
now–beans that were welling at $1.00 per bushel in October
are now bringing from $2.50 to $3.25 per bushel. Present
prospects are that we will have a considerably greater
acreage of beans than we had last year. If the chinch bug
menace becomes more serious, even the present indicated
increase is likely to be materially enlarged, provided seed
can be found in the United States.
“I was talking with Mr. Sommer of Pekin, who told
me that in the last three days he had orders for two hundred
bushels of soybean seed, all of which was requested in small
lots, from two or three to ﬁve or ten bushels. Note: O.J.
Sommer, a seed dealer, was also president of the Illinois
Crop Improvement Association in 1923.
“This of course means a great interest in the crop. We
are planning on putting out more soybean demonstrations
this year than we have ever had–not because we feel that the
crop is not appreciated, but to acquaint people with the better
varieties. Incidentally we are getting demonstrations started
in six or eight counties where soybeans have practically
remained an unknown quantity.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
440. Lehman, Samuel G. 1923. Pod and stem blight of
the soybean. Annals of the Missouri Botanical Garden
10(2):111-69. April. Based on his 1923 PhD thesis,
Washington Univ., St. Louis, Missouri. [28 ref]
• Summary: “This disease was ﬁrst called to the writer’s
attention in the summer of 1920. During that season it
occurred in abundance on soybeans in the plant-breeding
grounds of the North Carolina Agricultural Experiment
Station.”
“The disease is not known to be widely distributed,
having been found to date only in 3 localities, all of which
are in North Carolina.”
Discusses Diaporthe sojae (=D. phaseolorum var.
sojae). The perfect stage of Phomopsis sojae was developed
in culture and named Diaporthe sojae. Full description is
given to the disease and the fungus. Under morphology, the
author discusses the mycelium, pycnidia, pycnosporophores,
stylospores, and perithecia. The infection and dissemination
are favored by high humidity. The pycnospores germinated
best at pH 4.1-6.1. Light was essential to the formation of
pycnidia. Black Eyebrow was the most susceptible variety of
soybean to the disease.
A footnote on page 111 reads: “An investigation carried
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out in part in the department of botany and plant pathology
of the North Carolina Experiment Station of the State
College and State Department of Agriculture, ﬁnished at the
Missouri Botanical Garden in the Graduate Laboratory of the
Henry Shaw School of Botany of Washington University, and
submitted as a thesis in partial fulﬁllment of the requirements
for the degree of doctor of philosophy. Published by
permission of the Director of the North Carolina Agricultural
Experiment Station.” Address: Asst. Plant Pathologist, North
Carolina Agric. Exp. Station. Formerly Rufus J. Lackland
Research Fellow in the Henry Shaw School of Botany of
Washington Univ. [St. Louis, Missouri].
441. Orange Judd Farmer. 1923. Chinch bugs no longer a
“bug-a-boo.” Macoupin County farmers recommend soy
beans in corn for the trouble. 71(9):267. May 1.
• Summary: “Chinch bugs are not the ‘bug-a-boo’ that
they once were to farmers in Macoupin County, Illinois.
Even though the trouble still has to be guarded against, the
development of interest in growing soy beans along with
corn in that section of the state has lessened their losses
considerably in the last two years or so.”
Chinch bugs do not like moisture. “Soy beans tend to
shade the ground, holding moisture. This fact, combined
with the distastefulness of the plants themselves, seems to
be enough to keep out bug troubles.” Several farmers around
Macoupin have been growing soy beans to keep out chinch
bugs since 1921. They include M.E. Fullington (1921), Frank
Chism (has grown soy beans in his corn for 5 years), J.S.
Davis, F.M. Kirkland, H.J. Schultz, H.W. Day (soy beans
are very drouth resistant), J.P. Denby, J.P. Enslow, and C.C.
Coots (ﬁnds the varieties Ohio 9935, Morse, and Hurrelbrink
work best as a resistant against chinch bugs; they have
heavy foliage). Coots adds that, “above all, soy beans are the
greatest feed, either to hog down or feed threshed.”
The Morse variety “was named after the ‘soy bean man
of America,’ who is the government expert on this crop. He
has written a book on soy beans just printed, which is the
most complete work on beans we have ever seen.” Address:
Illinois.
442. Morse, W.J. 1923. Re: Opinions concerning best
varieties of soy beans, and harvesters. Letter to Guy P.
McKinnins, Parsons-McKinnis Co-operation, Route O,
Indianapolis, Indiana, May 25. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: I have your letter of May 12 with
reference to the soybean situation in your state. I am very
glad indeed to learn that you have had such a good trade in
seed beans this year. For the past three or four years many
of the growers in the corn-belt states have had the idea that
there would be an overproduction of soybean seed. In the
fall after harvest although the seed was abundant and there
seemed to be an overproduction, yet the following spring

the seed has been disposed of quickly and there has been
considerable demand for seed from those states which seem
likely to have an overproduction. In view of the greatly
increased acreage annually for forage, pasturage, and
ensilage purposes, it hardly seems to me that there will be
an overproduction, and if there should be a greater supply of
seed than could be handled for seed purposes the oil mills
will be in a position to take the seed at a price, I think, that
will be proﬁtable to the farmer.
“Relative to selection work with the soybeans, the
Department is doing a very considerable amount of work
at the experiment station in Virginia. We have just planned
out around 1,000 selections which we made last year. The
selection work involved high yield and protein content,
high seed and forage ﬁeld, habit, seed color, and disease
resistance.
“Concerning the Manchu variety, will say that the seed
of this variety has been in very great demand throughout the
northern states. It is the leading variety in Iowa, central and
northern Illinois, Indiana, Michigan, and Ohio.
“The Haberlandt is one of the favorite varieties in
Kentucky. It is a week to ten days later than the Mikado and
by many is considered a more desirable variety.
“The Lexington and Arlington varieties are both good
forage sorts, the Arlington being a black-seeded sort while
the Lexington is a small olive-yellow-seeded variety. I know
that the Arlington will give a much heavier yield of forage
than the Lexington, but I do not believe it will outyield
it in seed. If you care for any of the varieties such as the
Lexington, Arlington, or Haberlandt, I will be very glad
indeed to send you trial packages.
“With reference to the harvesters that are being used in
different parts of the country, will say that most harvesters
are now used in southern Virginia and in North Carolina.
There are several different types used in these states, some
of which do very good work. I understand that in your state
two men have invented a two-row harvester. I suggest that
you write to Prof. W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, who can put you in touch with
these men. Last season I had an opportunity of seeing a
four-row harvester at work in Virginia. This harvester was
manufactured by the planter and as yet has not been put on
the market.
“Relative to your fall meeting, I am sending you
four-pound samples of varieties that may be of value for
demonstration.
“Concerning the selection called Dunkirk, I must
say that I have no data as yet. I will write Prof. Ostrander
regarding this variety and obtain from him a history of it and
possibly a sample of seed.
“As to the soybean book which was recently published,
I refer you to the McGraw-Hill Book Co., 370 Seventh Ave.,
New York, N.Y.”
Location: National Archives, College Park, Maryland.
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Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
443. Orange Judd Farmer. 1923. Chinch bugs worst in 36
years, says Flint. State “bugologist” warns Illinois farmers of
impending trouble (Letter to the editor). June 15. p. 240.
• Summary: W.P. Flint, Illinois State Entomologist, writes:
“It now looks as if the chinch-bugs would do more damage
in Illinois in 1923 than they have done since 1887.” Farmers
should ﬁght back by “planting soy beans and cow peas in
every hill of corn in the infested area...”
“Resistant varieties of corn with two or three soy beans
in every hill will insure a partial crop even though the bugs
are very abundant.” “Our experiments in testing the effect on
chinch-bugs of growing soy beans and cow-peas in corn, was
started in Macoupin county in 1912.” Today, “practically all
farmers in the area where this experimental work was started,
are growing soy beans in corn and ﬁnding that it pays to do
so.” Address: Illinois.
444. Balduf, W.V. 1923. The insects of the soybean in Ohio.
Ohio Agricultural Experiment Station, Bulletin No. 366. p.
145-81. June. [26 ref]
• Summary: Contents: Introduction. The more important
insects associated with the soybean. Grasshoppers. Redlegged grasshoppers. Lesser migratory locust. Differential
grasshopper. Leafhoppers, cicadellidae. Apple leafhopper.
Tarnished plant bug. Grapevine colaspis. Pale striped ﬂea
beetle. Potato ﬂea beetle. Toothed ﬂea beetle. Bean leaf
beetle. Insects attacking roots and seeds of soybeans. Green
clover worm. Insect ecology. Description of stations. 1920
stations. 1921 stations. List of species taken in stations.
Summary and conclusions. Why the soybean has no insect
pests in Ohio. Families and species taken in largest numbers.
Control and clean culture. Factors causing ﬂuctuations
among insects. Literature cited.
“Introduction: The rapidly growing importance. of
the soybean as a farm crop in Ohio, and in other states as
well, suggested the need of investigation to determine the
liability of this legume to attack by insect pests. Weekly
collections were, therefore, made in ﬁelds located chieﬂy
around the Washington County truck experiment farm near
Marietta during the summers of 1919, 1920, and 1921.
In a general way these studies conﬁrmed the common
claim that soybeans are comparatively free from injurious
insects, even though two hundred and nine species were
collected on the crop and on the vegetation in the immediate
surroundings during the three years. Of this large number,
several are capable of inﬂicting notable harm under favorable

conditions, and others are signiﬁcant factors as parasites
and predators in keeping the potential pests at minimum
numbers. It is the purpose of the ﬁrst part of this paper to
present discussions of these chief species. The remaining
forms are of interest mainly from the standpoint of their food
and developmental relation with the weeds and grasses of the
ﬁeld borders and the crop itself, and will be given separate
space in the latter portion of this article.”
“While the green clover worm is the only insect that
deserves to be ranked as a general pest of soybeans in
this country, there is probably more danger to soybeans
in occasional seasons in Ohio from the feeding of
grasshoppers.” In summary, in Ohio, “this crop may
be declared relatively free from insect pests of primary
importance.” Note: Walter Valentine Balduf was born in
1899.
445. Haskell, R.J.; Wood, Jessie I. 1923. Diseases of cereal
and forage crops in the United States in 1922. Plant Disease
Reporter, Supplement (USDA) No. 27. p. 164-266. July 1.
See p. 256-58. [8 ref]
• Summary: Soybean: Bacterial leaf spots–bacterial pustule
caused by Bacterium phaseoli var. sojense. Bacterial blight
caused by Bacterium glycineum. Bacterial wilts caused by
Bacterium solanacearum and Bacterium ﬂaccumfaciens.
Downy mildew caused by Peronospora sp. Pod and
stem blight caused by Phomopsis sojae. Wilt caused by
Fusarium sp. and Sclerotium rolfsii. Mosaic (reported from
Indiana again, and for the ﬁrst time for Connecticut, New
York, Virginia, Kentucky, and Louisiana). Necrosis due to
unbalanced nutrition. Alternaria atrans.
Downy mildew caused by Peronospora sp. is reported
by F.R. Perry from Genesee County, New York. This is
the ﬁrst report of a downy mildew on soybean received
by the Survey, and apparently it is the ﬁrst report for the
United States. According to E.J. Butler (1918) Peronospora
trifoliorum de Bary occurs on soybean in the province of
Kashmir in India, and has been reported on this host from
Formosa also; and P. trifoliorum var. manshurica Naoumoff
has been described on soybean from Russian Manchuria.
Note: This is indeed the earliest document seen (Feb.
2017) that records the occurrence of Peronospora sp. on
soybeans in the USA. Address: 1. Plant Pathologist; 2. Junior
Pathologist. Both: USDA Plant Disease Survey, Ofﬁce of
Cereal Investigations.
446. Bean-Bag (The) (Lansing, Michigan). 1923. Beans in
corn. 6(2):17. July.
• Summary: “Growing beans in corn is generally acceded to
be a wise policy. While in some cases it may slightly reduce
the yield it is always an excellent defense against bugs.
“One Illinois farmer this season planted one soy bean
in every hill of corn. This he believes will ward off the
chinch bugs by shading the corn row bottoms and will tend
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to keep the bottoms moist by retaining the moisture, thereby
promoting the growth of the corn.
“Many others planted soy beans in their corn this year
for the purpose of hogging, down next fall and marketing
the corn and beans through a better grade of live stock. The
combination is popular in many sections of the country that
have experienced the depredations of ravaging chinch bugs.
“That soy beans in corn do not cut down the yield was
recently pointed out by W.P. Flint, Illinois ﬁeld entomologist.
He stressed the advisability of growing the combination this
year as a drastic step against chinch bugs.
“’Chinch bugs do not like shade,’ he said, ‘and soy
beans seem to be unpalatable to them. A rapid rank growing
variety of beans planted with the corn this year seems as an
added insurance for a corn crop since it will tend to ward
off the bugs. However, experiments show that the beans in
with the corn seedlings may cut down on the yield two or
three bushels to the acre under normal years and conditions,
the practice of growing the crops together has its merits, and
should be advised this year since the bugs are threatening the
crops in such numbers.’”
447. Univ. of Wyoming Agricultural Experiment Station,
State Farms Bulletin. 1923. Division of State Farms. No. 4.
Aug. p. 10-12.
• Summary: The subtitle of this bulletin is: “Some results
from agricultural stations over the state from the 1923
report.” In the section titled “Forage crops,” pages 10-12
state: “Out of ten varieties of soy beans and four varieties
of cow peas, seeded in 1922 for the ﬁrst time, one of each
matured seed by September. The cow peas produced three
bushels of seed and a ton of forage to the acre.”
Note 1. No mention is made of the seed or forage yield
from the soy beans, or the location of the 1922 trials, but
Quayle (1944) notes that the ﬁrst soybean trials in Wyoming
“were made on the Sheridan Field Station* (Footnote: *The
work at the Sheridan Field Station, by the U.S. Department
of Agriculture and the Department of Agricultural
Substations, cooperating), 1923 to 1927, where the frost
free period is 142 days and the altitude is 3,800 feet... Dry
farming methods were used at this station. Unfavorable
weather conditions for some of these years and the use of
unsuited varieties together with rabbit and grasshopper
damage resulted in very light yields.”
Note 2. This is the 2nd earliest document seen (June
2016) concerning the cultivation of soybeans in Wyoming.
This document contains the second earliest date seen for
the cultivation of soybeans in Wyoming (spring 1922). The
source of these soybeans is unknown, but it was probably the
USDA. Address: Laramie, Wyoming.
448. Thomasson, R.R. 1923. Soybeans to the rescue: In
Missouri the crop has found a soft spot in the heart of the
farmer with a rundown farm. Dairy Farmer 21(19):16-17,

29. Oct. 1.
• Summary: The article begins: “There are two types of
farmers: One who says ‘Give me the season, plenty of rain,
and keep the chinch bugs away and I still can grow enough
crops on the old ﬁelds to feel my stock;’ and the other who
says, ‘Give me soybeans I will defy drouths and insect pests.’
Any man can have his soybeans, but it is a long, long wait
for the other fellow until all seasonal conditions are right.
The sheriff will pass the farms of a lot of soybean growers
on his way to foreclose a mortgage on the man who waits for
the Lord to bless him with rain at the proper times thruout
the season.”
In Pulaski County, says County Agent C.C. Keller,
there are thousands of acres of poor upland soil. “A legume
in the rotation and more roughage to make more manure
has been badly needed. And still the farmers knew so little
about growing soybeans two years ago that I had difﬁculty
persuading ﬁve or six to plant small demonstration plots.
Those demonstrations resulted in ﬁfty men growing 300
acres this year, and with hardly an exception they were
satisﬁed when they cut the hay. They were more than
satisﬁed when they began feeding that hay to their dairy
cows.”
The Virginia variety is best adapted to thin soils, with
Wilson as a second choice. The Virginia and Wilson were
the only two that could be harvested with a binder or mower.
Morse is a favorite on the more fertile farms of the state.
So is Haberlandt, but it has not been grown as extensively.
“The greatest objection to the crop that the farmer is ﬁnding
is probably the difﬁculty in obtaining seed. Machinery is
not available in most communities for threshing the beans.”
However counties such as Linn and Pettis are developing
the seed end of the crop. “Linn county produced a surplus
of 4,000 bushels this year. It was a pioneer soybean county.
Two men, E.A. Loomis and W.P. Brinkley, have grown
soybeans since 1903. For several years they were the only
men in the county to devote any attention to the crop. There
are now more than 1,200 men ﬁnding a place in their rotation
for the soybean, according to County Agent J. Robert Hall.
The majority of these men use them for hay and as a soil
builder. The Linn county soybean growers association was
organized in 1920 to facilitate selling the surplus seed.”
The article concludes: “The crop offers itself as a last
chance for the man on the road to a completely worn-out
soil who has passed the turn in the road where he might have
taken on clover in his crop rotation.”
Photos show: (1) Three men standing in a ﬁeld of
soybeans and cowpeas on the farm of D.N. Dabbs in
McDonald County, Missouri. (2) Hulling soybeans in front
of a barn on the farm of Finis Fouts, Deer Creek, Indiana,
and transporting the hay up to the loft.
449. Godfrey, G.H. 1923. Root-knot: Its cause and control.
Farmers’ Bulletin (USDA) No. 1345. 27 p. Oct. See p. 9-10,
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which live on the roots of these plants.
“Root-knot is caused by a minute animal, Heterodera
radicicola. In the earlier stages of its development this
animal is wormlike, and for this reason has been called an
eelworm. On account of its production of galls, it may be
called a gallworm. It belongs to the group of animals more
correctly known as nematodes, many of which are injurious
to plants, while numerous others attack animals.”
A table listing plants attacked by root-knot (p. 9)
includes “Soy bean (except Laredo)” among the ﬁeld crop
plants. A similar table listing “Plants immune or only
slightly susceptible to root-knot” (p. 10) includes “Soy bean,
Laredo.”
Fig. 9 shows: “A newly deposited egg of the root-knot
nematode magniﬁed 400 times. These eggs are produced in
large numbers, some females laying as many as 500. Because
of their tough covering, the eggs are resistant to most
chemical treatments and to adverse soil conditions (After
N.A. Cobb). »
A photo (p. 25) shows “Roots of the Peking soy bean
(A), a variety susceptible to root-knot, compared with those
of the resistant variety Laredo (B). These plants were grown
at Brooksville, Florida, under identical root-knot conditions.
The resistant varieties are not always as free from the disease
as shown here.” Address: Pathologist, Ofﬁce of Cotton,
Truck and Forage Crop Disease Investigations, Bureau of
Plant Industry.
450. Malloch, Walter Scott. 1923. The problem of breeding
nematode-resistant plants. Phytopathology 13(10):436-50.
Oct. See p. 443. [8 ref]
• Summary: “The serious nature of nematode infestation has
been pointed out by numerous writers. Heterodera radicicola
is the most destructive form known at the present time. The
theme of the present paper is to present some data collected
in an attempt to breed plants resistant to Heterodera
radicicola.”
Three varieties of soybeans (Mammoth Yellow, Ito San,
and Virginia), grown on a ﬁeld in the Imperial Valley of
Southern California, were found to be infected by the rootknot nematode, Heterodera radicicola. Address: Univ. of
California, Berkeley.
24-25.
• Summary: “Introduction: Attention should be directed to
the continual spread of a common disease of plants generally
known under the names of root-knot, foot-gall, and bigroot.” It occurs in all except the most northern states, and
“is most abundant in the more or less sandy land of the
Atlantic and Gulf Coastal Plain regions, all the way from
Maryland to eastern Texas, and in the lighter irrigated soils
of the Southwest.” Cotton suffers the greatest losses. Rootknot enlargements in legumes are sometimes confused with
the beneﬁcial nodules caused by the nitrogen-ﬁxing bacteria

451. Turner, William F. 1923. Kernel spot of pecan caused by
the southern green soldier bug. J. of Economic Entomology
16(5):440-44. Oct. [1 ref]
• Summary: This insect, Nezara viridula, feeds on pecans.
But while the pecan is the bug’s feeding host, “it is not
a breeding host. The insects breed most freely, in South
Georgia, on legumes, and of these cow peas, soy beans and
mung beans appear to be the favorites.” Address: Georgia
State Board of Entomology.
452. Bregger, Thomas. 1923. Report of the Plant Breeder.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 217
Porto Rico Agricultural Experiment Station, Annual Report.
p. 9-10. Dec. 14. For the year 1922. [Eng]
• Summary: The section titled “Cowpeas, soy beans, and
mungo beans” (p. 9) states: “Of six varieties of soy beans,
Biloxi and Otootan set a large number of pods, but were
attacked by a disease which caused practically all of the seed
to shrivel in the pods.” Hahto germinated poorly. “Individual
selections of this [Hahto] variety are being made in the
hope of obtaining a strain that is more adaptable to Porto
Rico than the present type. Hahto has fairly large, ﬂat green
seeds suggestive of Lima beans and might be useful in the
human dietary as a substitute for them, either dried or green.
Individual selections of Mammoth and Haberlandt soy beans
were also made and planted in progeny rows...” Address:
Plant Breeder, Mayaguez, Puerto Rico.
453. Gardner, Max W. 1923. Indiana plant diseases, 1921.
Proceedings of the Indiana Academy of Science 33:163-201.
Dec. See p. 189-90. Proceedings of the Thirty-Ninth Annual
Meeting. [42 ref]
• Summary: In the section titled “Soybean” two diseases
are discussed: (1) “Bacterial blight caused by Bacterium
glycineum is carried with the seed and... is practically coexistent with the crop. The disease occurred in ﬁelds near
Lafayette and was reported from Greene county. The causal
organism has been studied in culture and found to be the
non-chromogenic strain of Bact. glycineum.”
(2) Mosaic “was found to a limited extent. Attempts to
infect ﬁeld beans with soybean mosaic were unsuccessful, as
were also attempts to infect soybeans with mosaic from ﬁeld
beans, from Adsuki bean, and from red clover. A spotting
of the older leaves of the varieties Black Eyebrow, Dunﬁeld
and Ito San with which a Macrosporium was associated
was noted at Lafayette. An objectionable lavender staining
[purple stain] of the seeds of certain varieties was found to
be due to fungus invasion and a Fusarium was isolated from
the few seeds that were plated out. This trouble was probably
attributable to the wet weather.” Address: Botanical Dep.,
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
454. Navas, L. 1923. Medios naturales de defensa contra la
langosta [Natural means of defense against grasshoppers/
locusts]. Revista de la Academia de Ciencias Exactas FisicoQuimicas y Naturales de Zaragoza (Spain) 7:94-118. See p.
109. [Spa]*
• Summary: Among the means described here by which
grasshoppers/locusts (Acrididae) are destroyed are the
growing of plants unsuitable as food for them (such as
Glycine hispida (soja) in China). Includes a discussion of
host selection, cultural control, and feeding deterrents.
455. Fletcher, T. Bainbrigge. 1923. Report of the Imperial
Entomologist. Scientiﬁc Reports of the Agricultural Research
Institute, Pusa (India) p. 61-75. For the years 1922-1923.

See p. 62.
• Summary: Section III titled “Insect Pests” (p. 62) states
that Giaura sceptica was found on soy-bean and velvet bean.
Address: R.N., F.L.S., F.E.S., F.Z.S., Pusa, India.
456. Ghosh, C.C. 1923. Report of the entomologist,
Mandalay, for the year ended June 30, 1922. Rangoon,
Mandalay. 14 p. *
• Summary: The insect pests Nezara viridula and Diacrisa
obliqua were found on Glycine hispida; the latter insect
was also found on sunﬂowers and beans. Address: Ranoon,
Mandalay.
457. Hall, C.J.J. van. 1923. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indië in 1922 [Diseases
and pests of cultivated plants in the Dutch East Indies during
1922]. Mededeelingen van het Instituut voor Plantenziekten
(Buitenzorg) No. 58. 42 p. See p. 5, 16-17. [Dut]
• Summary: Discusses Aproaerema modicella,
Chrysomelidae, Etiella zinckenella, Melanagromyza sojae,
Noctuidae, and Sphingdae at the following locations:
Cheribon, Djokjakarta (Yogyakarta), Soerakarta, Madioen,
Kediri, Soerabaja, and Besoeki.
P. van der Goot (1930) says of this document: “In the
Indonesian literature there are casual reports of Agromyza
larvae being harmful to beans and other legumes. Further
details are rarely given. It is nearly certain that in most cases
one is dealing with Melanagromyza phaseoli.”
458. Kung, C.M. 1923. Some experiments about the purple
patch of soybean. Dissertation, Japan. *
• Summary: Discusses purple stain. Address: Japan.
459. Lehman, Samuel George. 1923. Pod and stem blight
of soy bean. PhD thesis, Washington University, St. Louis,
Missouri. Henry Shaw School of Botany. 80 leaves. In:
Library of Congress. Catalog Div. A List of American
Doctoral Dissertations Printed in 1912-1932. 1923. [28 ref]
• Summary: This early and important thesis was published
as: Lehman, Samuel G. 1923. “Pod and stem blight of
the soy bean.” Annals of the Missouri Botanical Garden
10(2):111-69. April.
George Samuel Lehman was born in 1887. Address:
Washington Univ., St. Louis, Missouri.
460. Kendrick, James B.; Gardner, Max W. 1924. Soybean
mosaic: Seed transmission and effect on yield. J. of
Agricultural Research 27(2):91-98. Jan. 12. [9 ref]
• Summary: “No host for soybean mosaic has been found,
other than the soybean itself.” The disease is transmitted by
the seed, usually in rather low percentage varying with the
varieties. Selecting seeds from healthy plants as a control
measure was proved effective. Mosaic has little inﬂuence on
the germination power of the seeds but caused a loss of 30 to
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75% in yield.
Soybean varieties seem to differ somewhat in
susceptibility. Midwest has proved very susceptible; Soysota
and Virginia tend to escape infection. Varieties also differ
in their ability to transmit the disease through the seed.
Midwest, Haberlandt, Black Eyebrow, A.K., and Arlington
transmitted the disease readily. Address: Indiana Agric. Exp.
Station.
461. Burkholder, Walter W. 1924. Varietal susceptibility
among beans to the bacterial blight. Phytopathology 14(1):17. Jan. See p. 7. [10 ref]
• Summary: In 1919 some experiments were conducted on
some species closely related to the common bean (Phaseolus
vulgaris). It was found that bacterial blight (Phytomonas
phaseoli) also infects the Ito San variety of the soy bean
(Soja max Piper). Address: Cornell Univ., Ithaca, New York.
462. Hedges, Florence. 1924. Soy bean pustule. Comparative
studies with Bacterium phaseoli sojense Hedges and
Bacterium phaseoli EFS (Abstract). Phytopathology
14(1):27-28. Jan.
• Summary: A condensed report of the history and symptoms
of the bacterial pustule and varietal susceptibility to it.
This is an abstract of a paper presented at the Fifteenth
Annual Meeting of the American Phytopathological Society,
Cincinnati, Ohio, December 27, 1923 to January 1, 1924.
463. Nacion, Cipriano C. 1924. Study of Rhizoctonia blight
of beans. Philippine Agriculturist 12(8):315-21. Jan. Based
on a thesis. [2 ref]
• Summary: Inoculation of soybean with Rhizoctonia solani
isolated from lima bean resulted in typical Rhizoctonia
symptoms. Address: Dep. of Plant Pathology, College of
Agriculture, Philippines.
464. Schoene, W.J. 1924. Fourteenth Report of the State
Entomologist and Plant Pathologist 1922-1923: Mexican
bean beetle (Epilachna corrupta, Muls.). Virginia State Crop
Pest Commission, Quarterly Bulletin 5(4):7-9. Jan. [2 ref]
• Summary: In July 1920 this insect (now named Epilachna
varivestis) was found in the vicinity of Birmingham,
Alabama, having seriously injured all kinds of beans,
including cowpeas and soybeans. “Owing to the general
practice of planting soybeans and cowpeas for forage and
to build up the soil, the insect will have ample opportunity
to spread and to cause serious loss.” It can be controlled by
spraying with zinc arsenite. Address: Blacksburg, Virginia.
465. Gyarfas, Jozsef. 1924. A szójabab [The soybean
(Continued–Document part II]. Koztelek (Common Ground)
34(13):157-58. Feb. 14. [Hun]
• Summary: (Continued): The only problem with soy beans
is that they take a long time to cook. However, if we leave

them to soak in cold water for 12-24 hours, they will become
just as soft as other legumes.
Due to its high fat content, soy broth (szójafozelék) does
not require any bacon like the other legumes.
However, soybean can enjoy a much wider spectrum of
uses in human consumption if it is used to make ﬂour.
Cereal ﬂours contain little protein, fat, and mineral salts.
While soy ﬂour contains only about 1/3 of the carbohydrates
of wheat ﬂour, it has more than 3 times as much protein and
20 times the fat. Moreover, soy ﬂour also contains about 10
times the potash amount as wheat ﬂour, and this potash has
high levels of lime.
Thus, a so-called energy bread, which is much more
nutritious than regular bread, can be baked by mixing soy
ﬂour with regular ﬂour. Soy ﬂour can also be used to make
more nutrient-rich and tastier bouillon cubes, pastas, cakes,
hardtacks, crackers, biscuits, etc. The ﬂours made from
legume seeds and used as a source of nutrition for children
can be made even richer by adding soy.
Soy beans can even be roasted to make a coffee
replacement.
Soy beans also have a healing and strengthening effect:
they contain vitamins A and B and high levels of phosphoric
acid and lecithin (1.5-2%), and are even used in lecithin
production. Since soy beans are low in carbohydrates,
they are well-suited for use in the diets of diabetics and
people suffering from kidney inﬂammation or stomach and
gastrointestinal problems. The consumption of large amounts
of soy beans helps in the lactation of pregnant women, etc.
And this has not even exhausted all of the possible
uses for soybean, as illustrated by the example of East
Asian peoples who use it to make a cream similar to that
made from chestnuts. However, soy cream (szójakrém)
is more nutritional. They also grind the bean for use as a
replacement for butter, with black soy being especially
favored for consumption with rice dishes after being toasted.
To make the bean more easily digestible, especially in Japan
and China, they use microorganisms (bacteria cultures) to
ferment it. This results in a fermented mash and a spicy
brown dipping sauce used as a condiment. Soy beans are
also used to make a type of plant milk, the composition and
nutritional value of which is similar to that of animal milk.
Soy milk (szójatej) is used not only in the kitchen, as it is
also the basis for producing soy cheeses (szójasajtok).
Soy milk can be produced both in small-scale production
and in large-scale factories, as proven by examples in both
Europe and America. It can also be sold in a thickened form
and used both in households and by the baking industry to
make inexpensive forms of chocolate.
The soy ﬂour made via oil production can also be used
to make soy milk. In East Asia, the oil cakes are primarily
consumed after chopping them into small pieces, soaking
them in water, and using them to make pasta. Any parts
of the cakes that are not suitable for eating are spread on
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agricultural soils as a form of fertilizer instead of as feed.
The soy oil itself is also used as cooking oil, especially in
China. During the war, German prisoner-of-war camps used
extruded soy ﬂour as a form of food. I was furthermore
informed that in Germany, extruded soy ﬂour continues
to ﬁnd a market, not only as a fodder, but as an ingredient
for human food, such as bouillon cubes. It is also used to
substitute a large part of bread ﬂour. Germany is also in the
process of introducing soy cheese [tofu?] production.
Even in America, there are now factories that use
soybean to make exclusively food for human consumption.
All in all, soybean has a multitude of uses. It is this
fact, along with its excellent nutritional value, that makes
the introduction of its cultivation in Central Europe seem
so desirable. Despite this fact, large-scale soybean seed
production has not been able to gain signiﬁcant ground
outside of Asia, and especially Manchuria, even though
there is really nothing special about its cultivation. It is most
akin to that of the common bean, with the main difference
being that soybean has a longer growing season. It is not
particularly susceptible to any special diseases or animal
pests. Only rabbits pose a threat to such a degree that
soybean, if cultivated in small plots, has to be fenced to
ensure it is not consumed.
In my next article, I will shed light on the reasons why
the endeavors to introduce soybean cultivation to Central
Europe have not been successful.
Note: Translated by Peter A. Gergay of San Francisco,
California. Address: Columnist, Hungary.
466. Justice, J.L. 1924. Simplifying soy bean culture.
Hoard’s Dairyman 67(12):446-47. April 4.
• Summary: “Having raised soy beans for more than ten
years, we have had varied experiences in planting and
cultivation.” Gives suggestions for growing soy beans
without the use of special equipment. For the seed bed, use
“a tractor-drawn tandem disc harrow or drag on behind, in
preparing the soil... Planting is done with a corn planter set to
drill the rows 42 inches apart.” To deal with weeds (a major
problem) use a “regular two section spike-toothed harrow”
and precise timing. The best method of harvesting is with a
regular grain binder. “Formerly, where we planted the soys in
wider rows and cultivated with shovel equipped cultivators,
the ground was left so full of ridges and was so rough that
we either had to cut the soys too high or run the sickle bar
into the ridges at times in order to get all the soy beans. This
is extremely hard on a binder and makes the draft pretty
heavy.” Address: Indiana.
467. Briggs, George M. 1924. Coming sure with soy beans.
Hoard’s Dairyman 67(13):481, 510-11, 514. April 11.
• Summary: Contents: Introduction. Where to plant them.
Selection of variety. Preparation of seed bed. When to plant.
Inoculate the seed. How to plant. Soy beans and corn (for

silage or hogging off). Machinery used in planting. Seed
required. Care of crop after planting.
“After years of trials, the Wisconsin Early Black is
recommended for all purposes on heavier soils or the fertile
sandy soils of northern Wisconsin. On central Wisconsin
heavy soils, Manchu, Ito San, and Black Eyebrow are
proving popular for all purposes, as also the rest of the state,
and in the northern third of the state on light and medium
soils as hay or silage.” Other good varieties: Medium Green,
Hollybrook (now called Midwest), Mammoth Yellow.
“In 1917, when acting as county agent in a northern
county, I ordered 200 bushels of Ito Sans for my farmers
from a seed company.” They grew tall but did not blossom–
because they were Mammoth Yellows.
“Soybeanisms: 1. Plant only on a well prepared seedbed.
2. Use only good seed. If in doubt, test. 3. Plant about corn
planting time. 4. Inoculate–take advantage of free nitrogen.
5. Plant shallow–especially on heavy soils. 6. Use harrow
or weeder frequently–in heat of day when plants are 3 to
6 inches high. 7. Plant solid 1½ bushels per acre, but only
on fertile soils. 8. Plant in rown to cultivate, on soils low in
fertility and low in moisture retaining qualities. 9. In planting
with corn, mix one-third soy beans and two-thirds corn, or
use attachment. Plant one soy bean to each kernel of corn.”
Photos show: (1) Two horses pulling a grain drill for
planting soybeans. (2-3) Farmers standing in a ﬁeld of
soybeans, holding up soybean plants by the roots. Address:
[Madison], Wisconsin.
468. Johnson, James; Slagg, C.M.; Murwin, H.F. 1924. Host
plants of Bacterium tabacum. Phytopathology 14(4):175-80.
April. [4 ref]
• Summary: “Bacterium tabacum Wolf and Foster, the
causal organism of the wildﬁre disease of tobacco, is capable
of producing disease symptoms, more or less typical, on a
wide variety of plants.” The soybean is given as one of the
hosts of this bacterial disease called wildﬁre.
Note: Wolf and Foster ﬁrst described Bacterium
tabacum (tobacco wildﬁre) in 1918. This is the earliest
document seen showing that soybeans can act as a host
for wildﬁre. Address: Wisconsin Agric. Exp. Station in
cooperation with the Bureau of Plant Industry, USDA.
469. Lehman, Samuel G.; Wolf, Frederick A. 1924. A
new downy mildew on soybeans. J. of the Elisha Mitchell
Scientiﬁc Society 39(3&4):164-69. April.
• Summary: “Summary: A leafspot disease of soybean
caused by one of the downy mildews has been observed
in several localities within the state. The disease may be
recognized by the presence of indeﬁnite chlorotic areas
which change to grayish brown irregular lesions with well
deﬁned dark brown borders. A dense grayish coating of
conidiophores may cover the lower surface of the lesions.
The casual organism is a species of Peronospora, which
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when compared morphologically with previously described
species on legumes is manifestly distinct. It is accordingly
described herein as a new species and is given the mane
Peronospora sojae.”
Note: This is the ﬁrst detailed report on occurrence of
the new downy mildew disease (Peronospora sojae = P.
manshurica) in the United States. Address: Raleigh, North
Carolina.
470. Tomoyasu, R. 1924. Daizu no shihan-ryû no byôgenkin
ni kansuru kenkyû-hô [The causal fungus of purple seed of
soybean]. Byochu-gai Zasshi (J. of Plant Protection, Tokyo)
11:310-15. June. [6 ref. Jap]
• Summary: The fungus was identiﬁed as Cercosporina sp.
(Cercospora sp.). Address: Morioka Koto Norin Gakko.
471. Wolf, Frederick A. 1924. Bacterial pustule of soybean.
J. of Agricultural Research 29(2):57-68. July 15. [17 ref]
• Summary: This disease of the soybean is caused by a
bacterium to which the name Bacterium [Xanthomonas]
phaseoli var. sojense was ﬁrst given by Miss Florence
Hedges. She isolated the disease from specimens sent from
Texas in 1917. “It forms yellowish colonies on nutrient agar,
is ﬂagellate, is unable to utilize any of the” more common
carbohydrates except starch, and its group number is 532231135-1333 of American Bacteriological Chart of 1920.
“The parasite gains entrance through the stomata and passes
thence into the intercellular spaces. The pustules arise by
hypertrophic changes of any of the parenchymatous tissues.”
They are conﬁned to the leaves of the plant. This disease
appears to be prevalent in North Carolina. It is also known
to occur in Texas, Louisiana, South Carolina, Virginia, and
Kansas. Address: North Carolina Agric. Exp. Station.
472. Bregger, Thomas. 1924. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 7-8. For the year 1923. July.
• Summary: The section titled “Beans, soy beans, cowpeas,
and velvet beans” (p. 8) states: “Mass and individual
selections of these crops were grown for another generation.
Data relative to the yield of 10 varieties of cowpeas and 6
varieties of soy beans were obtained from replicated 40foot plats of ﬁve rows each... Otootan and Biloxi, both
late-maturing varieties of soy beans, made excellent growth
and set a large number of pods, but were again attacked by
a disease causing practically all of the seed to shrivel in the
pods.” Address: Mayaguez, Puerto Rico.
473. Dickson, B.T. 1924. Mosaic studies. IV. (Abstract).
Phytopathology 14(7):346. July.
• Summary: Soy bean mosaic was found for the ﬁrst time in
Quebec, Canada.
474. Piper, Charles V. 1924. Forage plants and their culture.

Revised edition. New York, NY: The Macmillan Co. xxv +
671 p. Aug. See p. 571-96. Illust. Index. 19 cm. [9 ref]
• Summary: This book is 57 pages longer than the 1914
ﬁrst edition. Since most of the chapters have different titles,
different contents, and different numbers, we will include the
entire new table of contents here.
Preface to the revised edition. 1. Introduction:
Deﬁnitions.–Knowledge of Forage Crops Compared with
Other Crops.–Forage Crops and Civilization.–Forage Crops
in Europe and America.–Perennial Hay Plants in Europe
and America.–Botany of Forage Crops.–Aggressiveness
Necessary in Perennial Forage Crops.–Characteristics of
Grasses.–Legumes–Root Nodules.–The Nodule Organism.–
Forms of Root Nodules.–Natural Inoculation.–Artiﬁcial
Inoculation.–Dependence of Legumes on Root Nodules.
2. Preservation of Rough Forage: Preservation of Rough
Forage.–Time of Cutting.–Haymaking in Dry Weather.–
Curing of Hay.–Haymaking under Humid Conditions.–
Special Devices to Facilitate Hay Curing.–Completion
of Curing.–Artiﬁcially Dried Hay.–Shrinkage of Stored
Hay.–Loss of Hay or Fodder in the Field.–Relation of Green
Weight to Dry Weight.–Loss of Substance from Growing
Plants.–Hay Stacks.–Spontaneous Combustion.–Statistics
of Hay Yields.–Brown Hay.–Silage.–Advantages of Silage.–
Plants Useful for Silage.–Soiling or Soilage.–Soiling
Systems.
3. Choice of Forage Crops: What Determines the Choice
of a Forage Crop.–Special Purposes for which Forage
Crops are Grown.–Adaptation to Conditions.–Yields to
the Acre.–Yields under Irrigation.–Cost of Seeding.–Time
of Harvesting.–Ease of Harvesting and Curing.–Demands
or Prejudices of the User.–Feeding Values.–Feeding
Experiments.–Chemical Analyses.–Chemical Composition as
Affected by Soil and by Fertilizers.–Chemical Composition
as Affected by Stage of Maturity.–Variation in Chemical
Composition from Unascertained Causes.–Digestible
Nutrients.–Net Energy Values.–Starch Values.–Comparison
of Feeding Values.
4. Seeds and Seeding: Quality.–Genuineness.–Purity.–
Viability.–Actual Value of Seed.–Superiority of Local
Seed.–Standards of Purity and Germination.–Adulteration
and Misbranding.–Color and Plumpness of Seeds.–Age
of Seeds.–Source of Seeds.–Seed Inspection.–Sampling.–
Guaranteed Seeds.–Fungous Diseases.–Hard Seeds.–Most
Dangerous Weed Seeds.–Weight of Seeds.–Number of Seeds
in One Pound.–Seed Production of Forage Crops, United
States, 1919.–Seeding in Practice.–Rate of Seeding.–Time of
Seeding.–Depth of Seeding.–Experimental Results.–Nurse
Crops.–Vegetative Multiplication.
5. Meadows and Hayﬁelds: Deﬁnitions.–Meadow
Mixtures.–Composition of Meadow Mixtures.–Treatment of
Permanent Meadows.–Scarifying Old Meadows.–Reseeding
Old Meadows.–Fertilizers for Hay Crops.–Top-dressing
for Aftermath or Rowen.–Principal Hay Plants.–Principal
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Hay-Producing States.–Importance of Perennial Grasses in
Rotations.
6. Pastures and Pasturage: Deﬁnitions.–Fallow
Pastures.–Seedling Pastures.–Stubble Pastures.–Aftermath
Pastures.–Crop Pastures. Improved Pasture Land.–
Unimproved Pasture Land.–Most Important Tame Pasture
Plants.–Palatability of Tame Pasture Grasses.–Pasture Yields
as Determined by Number of Cuttings.–Pasture Mixtures.–
Pasturing Meadows.–Miscellaneous Farm Pasturage.–
Temporary. Pastures.–Temporary Pasture Crop Systems
for Hogs.–Treatment of Permanent Pastures.–Overgrazing
and Undergrazing.–Periods and Degree of Grazing.–
Systems of Grazing.–Grazing Systems in Different Pasture
Regions.–Renovating Old Pastures of Creeping Grasses.–
Renovating Bunch Grass Pastures.–Burning Over Pasture
Lands.–Rotation of Animals.–Poisonous Plants in Natural
Pastures.–Rodents.–Bloating or Hoven.–Carrying Capacity
or Supportage.
7. The Statistics of Forage Crops for the United States:
Total Forage Production by Groups of Forages, United
States, 1919. Concentrated Feeds.–Hay and Fodder.–Straw
and Stovers.–Root Crops, Wet Beet Pulp and Silage.–The
Major Crop Plants Producing Forage.–Classiﬁcation of
Crops in Statistical Returns.–Mature crops pastured off.–
”Hay and Forage” by Classes, United States, 1919.–Kaﬁr,
Sorghum and the Like for Forage.–Silage Crops.–Wild
Salt or Prairie Grasses.–Root Crops for Forage.–Major
Hay Producing Crops.–The Ten States Leading in Forage
Production.–Canadian Statistics.
8. Timothy: Botany.–Agricultural History.–Agricultural
Importance.–Climatic Adaptations.–Soil Preferences.–
Advantage of Timothy.–Rotations.–Seed.–Preparation of
Seed Bed.–Heavy Seeds or Light Seeds.–Rate of Seeding.–
Depth of Seeding.–Methods of Seeding.–Seed Bed.–
Fertilizers for Timothy.–Lime.–Irrigation.–Time to Cut for
Hay.–Yields.–Pasture.–Pollination.–Seed Production.–Life
History.–Life Period.–Depth of Root System.–Proportion of
Roots to Tops.–Regional Strains.–Feeding Value.–Injurious
Insects.–Diseases.–Variability.–Disease Resistance.–
Breeding.–Methods of Breeding.–Desirable Types of
Improved Timothies.–Comparison of Vegetative and Seed
Progeny.–Field Trials with Improved Strains.
9. Bluegrasses and Meadow-Grasses: Kentucky
Bluegrass (Poa pratensis): Botany; Adaptations; Importance;
Characteristics; Culture; Fertilizers; Lime; Yields of Hay;
Seed Production; Seed; Hybrids.–Canada Bluegrass (Poa
compressa): Seed; Culture; Adaptations; Importance.–Texas
Bluegrass (Poa arachnifera).–Fowl Meadow Grass (Poa
triﬂora).–Rough-stalked Meadow Grass or Bird Grass (Poa
trivialis).–Wood Meadow Grass (Poa nemoralis).
10. Orchard Grass, Tall Oat-Grass and Brome
Grasses: Orchard Grass (Dactylis glomerata): Description;
Botany; Agricultural History; Climatic Adaptations; Soil
Preferences; Adaptation to Shade; Variability; Advantages

and Disadvantages; Importance; Seeding of Orchard Grass;
Life History; Harvesting for Hay; Yields of Hay; Harvesting
Orchard Grass for Seed; Weeds; Seed; Sources of Seed;
Utilization of Stubble and Aftermath; Mixtures; Pasturage
Value; Feed Value; Value as a Soil Binder; Improvement
by Selection; Pests.–Tall Oat-grass (Arrhenatherum
elatius): Names; Botany; Agricultural History; Adaptations;
Importance; Characteristics; Seeding; Hay; Seed Production;
Seed; Mixtures.–Brome Grass (Bromus inermis): Names
and Description; Botany; Agricultural History; Adaptations;
Depth of Roots; Method of Seeding; Rate of Seeding Brome
Grass; Time to Cut for Hay; Hay; Fertilizers; Treatment of
Meadows; Seed Production; Seed; Pasture Value; Mixtures;
Variability.
12. Fescue, Rye-Grasses and Wheat-Grasses:
Meadow Fescue (Festuca elatior): Botany and History;
Characteristics; Adaptations; Importance; Seeding; Hay;
Seed Production; Seed; Pasture Value; Pests; Hybrids.–Tall
Fescue.–Reed Fescue (Festuca arundinaceae).–Sheep’s
Fescue and Closely Related Species: Importance and
Culture; Seed.–Red Fescue (Festuca rubra).–Perennial or
English Rye-grass (Lolium perenne): Name; Agricultural
History; Botany; Characteristics; Adaptation; Importance;
Agricultural Varieties; Culture; Hay Yields; Seed
Production.–Italian Rye-grass (Lolium multiﬂorum):
Characteristics; Botany; Agricultural History; Adaptations;
Culture; Irrigation; Hay Yields; Seed Production; Seed.–
Wimmera Rye-grass (Lolium subulatum).–Slender
Wheat-grass (Agropyron tenerum).–Western Wheat-grass
(Agropyron occidentale).–Crested Wheat-grass (Agropyron
cristatum).–Quack Grass (Agropyron repens).
13. Miscellaneous Northern Perennial Grasses:
Meadow Foxtail (Alopecurus pratensis): Characteristics;
Adaptations; Culture; Seed.–Sweet Vernal grass
(Anthoranthum odoratum): Botany; Culture.–Reed Canary
grass (Phalaris arundinacea): Botany and Agricultural
History; Characteristics; Culture.–Harding grass (Phalaris
stenoptera).–Velvet grass (Holcus lanatus).–Erect Brome
(Bromus erectus).–Yellow Oat-grass (Trisetum ﬂavescens).–
Crested Dogstail (Cynosurus cristatus).
14. Southern Grasses: Bermuda grass (Cynodon
dactylon): Botany; Characteristics; Agricultural History;
Adaptations; Variability; Importance; Culture; Yields of Hay;
Rootstocks; Pasture Value; Feeding Value; Seed Production.–
Giant Bermuda grass (Cynodon dactylon var maritimus).–
Transvaal Kweek grass (Cynodon incompletus).–Star grass or
Thungari (Cynodon plectostachyus).–Igoka grass (Cynodon
sp.).–Dallis grass (Paspalum dilatatum).–Bahia grass
(Paspalum notatum).–Carpet grass (Axonopus compressus).–
Seed Production.–Para grass (Panicum barbinode).
Guinea grass (Panicum maximum).–Rescue grass (Bromus
unioloides).–Crab grass (Digitaria sanguinalis).–Natal grass
(Tricholaena rosea).–Chess or Cheat (Bromus secalinus).–
Rhodes grass (Chloris gayana).–Molasses grass (Melinis
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minutiﬂora). (Continued). Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry,
USDA.
475. Piper, Charles V. 1924. Forage plants and their culture.
Revised edition (Continued–Document part II). New York,
NY: The Macmillan Co. xxv + 671 p. Aug. See p. 571-96.
Illust. Index. 19 cm. [9 ref]
• Summary: (Continued): 15. Cereal Grasses: Maize or
Indian Corn: Corn as Forage; Grain; Corn Fodder; Corn
Stover; Corn Silage; Corn Pasturage; Mixed Cropping.–The
Small Grain Grasses: Wheat: Importance as Forage; Wheat
Hay; Wheat Silage; Wheat Pasturage.–Oats: Oats as Forage;
Importance as Forage; Oat Grain as Forage; Oat Hay; Oat
Straw; Mixtures; Oats for Pasturage.–Barley: Barley Hay;
Barley Straw; Importance.–Rye.–Emmer and Spelt.–Mixed
Small Grains.–Canary Grass (Phalaris canariensis).
16. Millets: The Principal Millets.–Foxtail Millet
(Setaria italica): Agricultural History; Adaptations;
Importance; Agricultural Varieties; Culture.–Rate of
Seeding.–Hay; Feeding Value; Silage from Foxtail Millet;
Injurious Effects; Seed Production; Seed; Diseases and
Insects.–Japanese Millet (Echinochloa frumentacea).–
Broomcorn Millet (Panicum miliaceum).–Comparative Hay
Yields of Different Millets at Several Experiment Stations.–
Shama Millet (Echinochloa colona or Panicum colonum).–
Ragi, Finger millet or Coracan (Eleusine coracana).–Texas
Millet (Panicum texanum).–Browntop Millet (Panicum
ﬁsciculatum).
17. Sorghums, Japanese Sugar Cane and Other Grasses:
Sorghum (Sorghum sorghum): Botany; Agricultural
History; Adaptations; Root System; Agricultural Groups;
Importance; Culture; Time of Seeding; Seeding in Rows;
Seeding Broadcast; Number of Cuttings; Yields of Forage;
Seed; Agricultural Varieties; Seed Production; Utilization;
Soiling; Fodder; Hay; Silage; Sorghum and Legume
Mixtures; Pasture Value; Poisoning; Diseases; Insect Pests;
Sorghum Improvement.–Sudan Grass (Sorghum sorghum var
Sudanense): Description (“ﬁrst introduced into the United
States in 1909”); Adaptations; Culture; Utilization; Hay; Hay
Mixtures; Chemical Analysis; Seed Production.–Pasturage.–
Johnson Grass (Sorghum halepense): Botany; Agricultural
History; Adaptation and Utilization; Poisonous Qualities;
Seed.–Japanese Sugar Cane (Saccharum sinense): History
and Characteristics; Varieties; Adaptations; Planting; Culture;
Utilization; Yields; Seed Cane.–Other grasses: Penicillaria
(Pennisetum glaucum); Teosinte (Euchloena mexicana):
Guatemala grass (Tripsacum laxum).
18. Alfalfa: Agricultural History.–Origin of the
Common Names–Heat Relations.–Cold Relations.–Humidity
Relations.–Soil Relations.–Distribution of the Alfalfa
Crop.–Botanical Varieties of Alfalfa.–Cultivated Varieties
of Alfalfa.–Importance of the Varieties.–Inﬂuence of Source
of Seed.–Comparison of Regional Strains.–Important

Characteristics of Alfalfa.–Life Period.–Roots.–Relations
to Soil Moisture.–Seedlings.–Rootstocks.–Shoots.–
Relative Proportion of Leaves, Stems and Roots.–Seed
Bed.–Inoculation.–Liming.–Fertilizers.–Rate of Seeding.–
Time of Seeding.–Method of Seeding.–Nurse Crops [an
annual crop used to aid in establishing a perennial crop]–
Clipping.–Winter-killing.–Time to Cut for Hay.–Number of
Cuttings.–Quality of Different Cuttings.–Irrigation.–Time
to Apply Irrigating Water.–Winter Irrigation.–Relation of
Yield to Water Supply.–Care of an Alfalfa Field.–Alfalfa in
Cultivated Rows.–Alfalfa in Mixtures.–Alfalfa in Rotations.–
Pasturing Alfalfa.–Use as a Soiling Crop.–Alfalfa Silage.–
Alfalfa Meal.–Alfalfa Straw.–Seed production.–Pollination.–
Seeds.–Viability of Seed.–Alfalfa Improvement.–Breeding
Methods.–Weeds.–Dodder or Love-vine.–Diseases.–Insects.–
Rodents.
19. Clovers, Especially Red Clover: Botany of Red
Clover.–Agricultural History.–Importance and Distribution.–
Soil Relations.–Climatic Relations.–Effect of Shade.–
Agricultural Varieties.–Comparison of Red Clovers from
Different Sources.–Time of Seeding.–Rate of Seeding.–
Seedlings.–Seeding with a Nurse Crop.–Seeding without a
Nurse Crop.–Depth of Seeding.–Winter Killing.–Treatment
of Clover Fields.–Fertilizers.–Gypsum.–Lime.–Irrigation.–
Red Clover in Mixtures.–Use in Rotations.–Effect of
Clover in Rotations when Only the Stubble is Turned
Under.–Volunteer Crops.–Stage to Cut.–Composition at
Different Stages.–Number of Cuttings.–Yields of Hay.–
Relation of Green Weight to Hay Weight.–Feeding Value.–
Comparative Feeding Value of the First and Second Crops
of Hay.–Soiling.–Pasturage.–Silage.–Number of Flowers
and Seeds to the Head.–Pollination and Fecundation.–Seed
Production.–Harvesting the Seed Crop.–Yields of Seed.–
Statistics of Seed Crop.–Value of the Straw.–Seed.–Color
of Seeds.–Roots.–Shoots.–Proportion of Roots to Shoots.–
Relative Proportions of Stems, Leaves and Flower Heads.–
Diseases.–Clover Failure.–Reduction of Acreage Probably
Due Mainly to Clover Failure.–Insects.–Improvement of Red
Clover by Breeding.–Disease-resistant Strains.
20. Crimson Clover and Related Annual Legumes:
Crimson Clover (Trifolium incarnatum): Botany;
Agricultural History; Description; Adaptations; Importance;
Variability and Agricultural Varieties; Seeding; Time of
Seeding; Methods of Seeding; Time to Cut for Hay; Yields;
Other Uses of Crimson Clover; Seed Production; Seed.–
Shaftel or Schabdar (Trifolium suaveolens).–Berseem
(Trifolium alexandrinum).–Strawberry, Subterranean and
Hop Clovers: Strawberry Clover (Trifolium fragiferum);
Subterranean Clover (Trifolium subterraneum).–Hop Clovers
(Trifolium Spp.). Bur Clovers (Medicago spp.); Seed.
21. Other Clovers–Alsike, Hungarian and White: Alsike
Clover (Trifolium hybridum): Botany of Alsike; Agricultural
History; Adaptations; Characteristics; Regional Seeds;
Importance; Culture; Hay; Seed Production; Seed; Value
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for Pasturage.–Hungarian Clover (Trifolium panonicum).–
White Clover (Trifolium repens): Botany; Agricultural Sorts,
Description; Agricultural History; Adaptations; Importance
of White Clover; Seeding; Yields; Pollination; Seed
Production; Seed.–Ladino White Clover.
22. The Melilots or Sweet Clovers: Bokhara melilot
(Melilotus alba): Climatic Adaptation; Soil Relations;
Agricultural History; Seeding; Securing a Stand; Relative
Proportion of Tops and Roots; Utilization; Advantages
and Disadvantages; Yields of Hay; Seed Production;
Value of the Straw; Seed.–Annual or Hubam Bokhara
melilot.–Hubam (Melilotus alba annua).–Ofﬁcial melilot
(Melilotus ofﬁcinalis).–King Island melilot (Melilotus indica
or Melilotus parviﬂora).–Daghestan melilot (Melilotus
suaveolens).
23. Miscellaneous Perennial Legumes: Sainfoin
(Onobrychis viciaefolia): Description; Agricultural History;
Culture; Seed; American Data.–Sulla or Spanish Sainfoin
(Hedysarum coronarium). Kudzu (Pueraria thunbergiana).–
Flat Pea (Lathyrus silvestris var. wayneri).–Kidney Vetch
(Anthyllis vulneraria).–Goat’s Rue (Galega ofﬁcinalis).–
Bird’s-foot Trefoil (Lotus corniculatus).–Sickle-milk Vetch
(Astragalus falcatus).–Furze (Ulex europaeus) (Continued).
Address: Agrostologist in Charge of Forage Crop
Investigations, Bureau of Plant Industry, USDA.
476. Piper, Charles V. 1924. Forage plants and their culture.
Revised edition (Continued–Document part III). New York,
NY: The Macmillan Co. xxv + 671 p. Aug. See p. 571-96.
Illust. Index. 19 cm. [9 ref]
• Summary: (Continued): 24. Peas and Pea-like Plants:
Pea (Pisum sativum): Botany and History; Description;
Adaptations; Importance; Agricultural Varieties; Seeding;
Development of the Plant; Hay; Peas and Oats; Pasture
Value; Garden Pea Vines; Irrigation; Seed production; Seed.–
Pea Weevil (Laria pisorum or Bruchus pisorum).–Chick-pea
(Cicer arietinum).–Grass-pea, Vetchling or Chickling Vetch
(Lathyrus sativus).
25. Vetches and Vetch-like Plants: Kinds of Vetches.
Common Vetch (Vicia sativa): Description; Botany and
Agricultural History; Adaptations; Importance; Agricultural
Varieties; Culture; Time of Seeding; Rate of Seeding;
Harvesting for Hay; Pasturing; Feeding Value; Rotations;
Fertilizers; Lime; Silage; Seed Production; Seed.–Hairy
Vetch (Vicia villosa): Description; Botany; Climatic
Adaptations; Soil Preferences; Rate of Seeding; Time of
Seeding; Depth of Seeding; Inoculation; Uses of the Crop;
Pollination; Harvesting for Hay; Feeding Value; Use in
Rotations; Advantages and Disadvantages; Growing Seed;
Sources of Seed; Seeds.–Narrow-leaved Vetch (Vicia
angustifolia). Hungarian vetch (Vicia pannonica). Purple
Vetch (Vicia atropurpurea). Woolly-pod Vetch (Vida
dasycarpa).–Ervil or Black Bitter Vetch (Vicia ervilia).–
Horse Bean (Vicia faba). Bird or Tufted Vetch (Vicia cracca).

Tangier Pea (Lathyrus tingitanus). Flat-podded Vetchling
(Lathyrus cicera).–Ochrus (Lathyrus ochrus).–Comparison
of Vetch Species.–Fenugreek (Trigonella foenum-graecum).–
Lupines (Lupinus spp.).–Serradella (Ornithopus sativus).–
Square-pod pea (Lotus tetragonolobus).
26. Cowpeas: Cowpea (Vigna sinensis): Botanical
Origin; Agricultural History; Adaptations; Importance; Uses
of the Crop; Varietal Distinctions; Life Period; Pods and
Seeds; Correlations; Important Varieties; Rate and Method of
Seeding; Time of Seeding; Inoculation; Number of Cuttings;
Hay; Hay Yields; Feeding Value; Cowpeas in Broadcast
Mixtures; Cowpea Mixtures not Sown Broadcast; Pasturage;
Silage; Growing Cowpeas for Seed; Pollination; Seed Yield;
Proportion of Seed and Hulls; Seeds; Viability; Root System;
Disease Resistance; Insect Enemies.
27. Soybeans: Agricultural History.–Botany.–
Description.–Soil Preferences.–Climatic Relations.–
Importance.–Statistics.–Desirable Characters in Soybean
Varieties.–Commercial Varieties.–Preparation of Soil and
Cultivation.-Rate of Seeding.–Time of Seeding.–Method
of Seeding.–Depth of Seeding.–Inoculation.–Life Period.–
Time to Cut for Hay.–Hay Yields.–Fertilizers.–Soybean
Mixtures.–Silage.–Rotations.–Feeding Value of Soybean
Hay.–Pasturage. Seed Production.–Storage.–Pollination.–
Seed Yield.–Feeding the Seed.–Seeds.–Pests.–Breeding.–
Soybeans and Cowpeas Compared.
28. Other Warm Season Annual Legumes: Lespedeza
or Japan Clover (Lespedeza striata): Description;
Agricultural History; Varieties; Adaptations; Culture;
Pasturage Value; Hay; Seed Production.–Korean Lespedeza
(Lespedeza stipulaceae).–Florida Velvet Bean (Stizolobium
deeringianum): Description and History; Adaptations;
Utilization; Other Species of Stizolobium.–Importance.–
Insects and Diseases.–Peanut (Arachis hypogaea).–Florida
Beggarweed (Desmodium purpureum, formerly called
Desmodium tortuosum or Meibomia tortuosa).–The Jack
Bean (Canavalia ensiformis).–Mung Bean (Phaseolus
aureus).–Urd Bean (Phaseolus mungo).–Moth Bean
(Phaseolus aconitifolius).–Adzuki Bean (Phaseolus
angularis).–Bonavist or Hyacinth Bean (Dolichos lablab).–
Guar (Cyamopsis tetragonoloba).–Dakota Vetch (Hosackia
americana or Lotus americanus).
29. Miscellaneous Herbs Used as Forage: Sunﬂower
(Helianthus annuus).–Mexican Clover (Richardsonia
scabra).–Prickly Pear (Opuntia spp.).–Spurry (Spergula
sativa).–Yarrow (Achillea millet olium).–Sachaline
(Polygonum sachalinense).–Burnet (Sanguisorba minor).–
Buckhorn (Plantago lanceolata).–Prickly Comfrey
(Symphytum asperrimum).–Australian Saltbush (Atriplex
semibaccata).
30. Root Crops and Other Comparable Forages: Root
Crops: Importance of Root Crops; Kinds of Root Crops;
Comparison of Various Root Crops; Roots Compared with
Corn and Sorghum.–Rape (Brassica napus): Importance;
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Seeding; Place in Rotations; Sowing with Another Crop;
Utilization; Carrying Capacity of Rape Pastures; Yields;
Insects.–Kale (Brassica oleracea): Diseases; Yields of
Kale, Cabbage and Other Brassicaceous Plants.–Jerusalem
Artichoke (Helianthus tuberosus).–Chufa (Cyperus
esculentus).–Cassava (Manihot utilissima).
List of plates (14 full-page photos).
References appear at the end of each chapter. Address:
Agrostologist in Charge of Forage Crop Investigations,
Bureau of Plant Industry, USDA.
477. Piper, Charles V. 1924. Soybeans (Document part).
In: C.V. Piper. 1924. Forage Plants and Their Culture. New
York, NY: MacMillan Co. xxv + 671 p. Aug. See p. 571-96.
[9 ref]
• Summary: “The soybean is the most productive as regards
seed of any legume adapted to temperate climates. This fact
alone gives the crop a high potential importance and insures
its greater agricultural development in America. At the
present time the soybean is most largely grown for roughage,
but the high value of the seed for human food, as well as
animal feed and for oil, will in all probability result in its
being more and more grown for the seed and the crop will
then become of major importance.
“Agricultural history.–The soybean, or soja-bean, is
a plant of ancient cultivation in Japan, China, Korea and
Manchuria, and to a much less extent in northern India and
in the highlands of Java. As grown in these countries, it is
used mainly for human food, the beans being prepared in
various ways. A large amount of the beans is utilized by ﬁrst
extracting the oil. In this case the bean cake is used both for
cattle food and as a fertilizer.
“The soybean was ﬁrst cultivated in the United States
in 1804 [sic], but it apparently attracted but little attention
until 1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become an
important crop in the Southern States and a large percentage
of the acreage there is still planted to this variety. Between
the years 1900 and 1920, the United States Department
of Agriculture introduced about 800 varieties from all
portions of the Orient. In Europe a number of varieties
were introduced by Haberlandt of Vienna in 1875, who
experimented with them for a number of years. The crop,
however, never obtained any great importance in Europe,
but is cultivated to a limited extent, especially in France and
Italy.
“Beginning with 1908, large amounts of soybeans were
exported from Manchuria to Europe and the United States.
The beans were utilized for extracting the oil, which was
used for various industrial purposes, and the bean cake was
used largely as cattle feed. This trade has had the effect

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

by selection and hybridization. The results of the breeding
work thus far indicate that it is easily possible to improve the
varieties now on the market.
“Soybeans and cowpeas compared.–Inasmuch as
soybeans are adapted to so nearly the same uses and
same place in farm rotation as the cowpea, an agronomic
comparison of the two crops has often been made.
“The soybean is determinate in growth; that is, it reaches
a deﬁnite size and matures. Nearly all varieties of cowpeas,
on the other hand, are indeterminate, continuing growth
until killed by frost. With the exception of a few varieties,
the soybean does not vine, but grows erect or nearly erect.
Cowpeas, on the other hand, are viny plants, and therefore
more difﬁcult to harvest. Soybeans mature all of their pods
at one time. Cowpeas continue to produce green pods as long
as the plant lives.
“Soybeans will withstand rather heavy frosts, both in
the spring, when young, and in the fall, when nearly mature,
while the same frosts are fatal to cowpeas. They are more
drought resistant than cowpeas, and in a dry season will
give much greater yields; they will also withstand excessive
moisture much better.
“For green manuring or soil improving, the cowpea is
far more valuable than the soybean, as it will smother weeds
much more successfully.
“The value of the hay of the two plants is nearly the
same. There is frequently doubt as to which is the more
desirable to grow. On relatively poor soil or when sown
broadcast, cowpeas are always preferable. When cultivated,
the soybean will yield the greater return, and if cut late, the
hay is more easily cured.
“The feeding value of an acre of soybeans for beef
cattle was found by the Tennessee Agricultural Experiment
Station to be about 50 per cent greater than that of cowpeas
grown on an adjoining acre. This was also approximately the
difference in yield of the two crops.
“As a grain producer the soybean is in every way
preferable to the cowpea, as it produces larger yields of
richer grain and can be harvested much more easily.
“The soybean, therefore, is to be recommended above
the cowpea where intensive rather than extensive farming is
practicable and desirable.” Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry,
USDA.
478. Etheridge, W.C.; Helm, C.A. 1924. Corn and soybeans.
Missouri Agricultural Experiment Station, Bulletin No. 220.
23 p. Sept.
• Summary: “In this bulletin the results of 7 years of
investigation of the corn-soybean combination are reported.
The comparative feeding value of corn and soybeans and of
corn alone, for fattening hogs, is shown in the summary of a
ﬁve-year test. Yields of forage for sheep or cattle, produced
by soybeans in corn are recorded. The relation of the mixed
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crop to drought, chinch bugs and soil fertility is discussed...”
“Summary: 1. For the most valuable mixture of corn and
soybeans, both crops must be planted together in the same
row at the same time. If the beans are planted late in the corn,
by any practical method, they are not likely to succeed.”
“3. There was always a substantial yield of soybeans in
the corn and this yield was increased by planting the beans
thick and the corn thin. The yield of beans was sometimes
even greater than the loss in corn, but more frequently it
equaled about one-half to three-quarters the corn loss.”
Address: Columbia, Missouri.
479. Hedges, Florence. 1924. A study of bacterial pustule
of soybean, and a comparison of Bact. phaseoli sojense
Hedges with Bact. phaseoli EFS. J. of Agricultural Research
29(5):229-51. Sept. [22 ref]
• Summary: Discusses Xanthomonas. A detailed account
on the history and symptoms of the bacterial pustule and
varietal susceptibility to it. The pustules are caused by
both hypertrophy and hyperplasia chieﬂy of parenchyma.
On Phaseolus, Bacterium phaseoli sojense does not form
pustules and is less infectious than Bact. phaseoli. To
soybeans, Bact. phaseoli is very weakly pathogenic. With the
exception of the colonies on beef agar plates, the 2 organisms
behave alike on all the cultural media tested. Address: Lab.
of Plant Pathology, Bureau of Plant Industry, USDA.
480. Gardner, Max W. 1924. Indiana plant diseases, 1922.
Proceedings of the Indiana Academy of Science 33:202-11.
Dec. See p. 208. Thirty-ninth Annual Meeting, 1923. [13 ref]
• Summary: Diseases are arranged by hosts. Soybean–Blight
caused by Bacterium glycineum was widespread. Mosaic
occurred in variety test plots and greatly lowered the yield.
Address: Purdue Univ. Agric. Exp. Station, Indiana.
481. Kikuchi, R. 1924. On a disease of the soybean caused
by Cercosporina. Utsunomiya Agricultural College, Bulletin
No. 1. p. 1-19. *
• Summary: A purple-spot disease caused by Cercosporina
sp. was found on soybean seeds in Japan. The morphology of
the fungus is described.
482. Bark, Don H. 1924. Brooks Demonstration Farm.
Canadian Paciﬁc Railway Company, Department of Natural
Resources, Annual Report of Irrigation Investigation Branch.
For the season of 1924. See p. 128, 160.
• Summary: “In the following pages will be found a list
of the crops produced on the Brooks Demonstration Farm
during the season of 1924 together with cost statements,
livestock data, improvements, etc... The soil on the farm is
continually being built up and enriched by the growing of
leguminous crops in rotation and by the pasturing of crops
with live stock... The trees, lawns, shrubs and ﬂowers on
the farm now present a wonderful appearance and make an

attractive showing for the large number of visitors to the
farm during the summer months.
“Soy Beans: Four Varieties of Soy beans (Early
Brown, Manchu Black, Eyebrow [probably Manchu, Black
Eyebrow], and Wisconsin Early) were planted on May 21st
in hills one foot apart, rows two feet apart. The germination
was good and a rapid growth was made until June when the
growth was checked by rabbits. The plants were sprayed
with Arsenate of Lead. Of the four varieties the Wisconsin
Early was the only one that showed any indication of
maturing and these were pulled on September 30th, but were
not ripe.”
Note 1. This is the earliest document seen (Jan. 2009)
concerning soybeans in Alberta province, Canada, or the
cultivation of soybeans in Alberta province, Canada. A 1927
photo shows Don Bark’s son standing in a ﬁeld of soybeans
growing in Brooks, Alberta.
Note 2. This is the earliest document seen (April 2013)
that describes a railroad company promoting soybeans (by
growing them at a demonstration farm) in Canada or North
America.
Note 3. This typewritten document was found after a
lengthy search by Susan Kooyman, archivist at the Glenbow
Library and Archives (130–9th Avenue S.E., Calgary,
Alberta, Canada T2G 0P3). She also found that Don Bark
came to Canada in 1915, and was put in charge of the
Irrigation Investigation Branch of the Department of Natural
Resources of the Canadian Paciﬁc Railway Company. The
only report Susan has for Bark’s Irrigation Investigation
Branch is for 1924. She looked through 15 years of the
annual reports of the Eastern Irrigation District in general
and could ﬁnd no mention of soybeans–though many other
crops that were tested were discussed in great detail.
Note: This is the earliest (and only) document seen (Oct.
2013) that mentions the soybean variety Manchu Black.
However, it may well be a typographical error. Address:
Superintendent of Irrigation Investigation Branch, Alberta,
Canada.
483. Doidge, Ethyl M. comp. 1924. A preliminary check list
of plant diseases occurring in South Africa. Botanical Survey
of South Africa, Memoir No. 6. 56 p. See p. 12.
• Summary: Discusses: Downy mildew (Peronospora
manshurica), Leaf blight (Alternaria sp.), Leaf spot (Phoma
sp.). Address: South Africa.
484. Ghosh, Charu Chandra. 1924. Report of the
entomologist, Mandalay, for the year ended June 30, 1923.
Rangoon, Mandalay. 14 p. *
485. Hall, C.J.J. van. 1924. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indië in 1923 [Diseases
and pests of cultivated plants in the Dutch East Indies during
1923]. Mededeelingen van het Instituut voor Plantenziekten
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(Buitenzorg) No. 64. 47 p. See p. 19-20. [Dut]
• Summary: Discusses Etiella zinckenella, Melanagromyza
sojae [Agromyza sojae], Phaedonia inclusa at the following
locations: Preanger Regentschappen, Tjerebon [Cheribon],
Jogjakarta [Djokjakarta, Yogyakarta], Soerakarta, Madioen,
Soerabaja, and Besoeki. Address: Buitenzorg.
486. Kuntz, Pedro Richardson. 1924. Annual report of the
division of agronomy for the ﬁscal year of 1923-1924.
Insular Experiment Station of the Department of Department
of Agriculture and Labor of Porto Rico, Annual Report. p.
41-61. Fiscal year 1923-1924. See p. 57-58.
• Summary: In the section on the annual report of the
Horticulturist, subsection 1 titled “Leguminous plants”
(p. 57-58) states that the following soybean varieties
were obtained from the U.S. Department of Agriculture:
“Mammoth Yellow, Mammoth Brown, Hahto No. 476,
Tarheel Black, Pekin [Peking] No. 472, Tokio, Virginia No.
512, and Biloxi.”
A great deal of seed of the different legume varieties has
been “sent to farm agents and people who ask for it from all
over the Island.” A table shows that soybeans were sent to 12
agents. Address: Chief, Div. of Agronomy, Mayaguez, Puerto
Rico.
487. Wolf, F.A.; Lehman, S.G. 1924. Report of division of
plant pathology. North Carolina Agricultural Experiment
Station, Annual Report 47:82-85. [1 ref]
• Summary: The long section titled “Soybean diseases” (p.
82-83) states: “Work on certain soybean diseases was begun
at this station eight years ago and as a result several of the
more important maladies of this crop are now well known.”
The soybean in North Carolina was subject to at least
12 diseases, of which about half were constantly recurring
and of major importance. Soybean mildew [Peronospora
sojae (=P. manshurica)] has been shown to be distinct from
clover mildew [P. trifoliorum]. Anthracnose of soybeans
[Colletotrichum glycineum (=C. dematium f. truncata)],
which is the previous report was believed to be due to
Glomerella cingulata, has been shown to be distinct. “The
results of investigation on bacterial pustule mentioned
in the report of the previous year have been submitted
for publication.” “The root rot disease due to Pythium de
Baryanum” [Soybean root rot (Pythium debaryanum?)] was
recorded for the ﬁrst time. “Little that is new has been added
during the year to the data on brown spot disease, Septoria
glycines.” “Work is in progress on the root rot disease with
which Sclerotium bataticola is associated.” Address: Div. of
Plant Pathology.
488. Wallace, J.M. 1925. Southern blight on soybeans: A
new disease in Mississippi. Mississippi State Plant Board,
Quarterly Bulletin 4(4):1-5. Jan.
• Summary: “During the summer of 1924, Southern blight,

Sclerotium rolfsii, was epidemic over the state on soybeans.
The ﬁrst report of this disease was received on August 18.
On that date, the writer, accompanied by D.C. Neal, Plant
Pathologist of the Experiment Station, made a visit to the
infected ﬁeld, and there we observed a probable loss of
30 per cent of the soybean crop. In this particular ﬁeld the
soybeans were planted in the same rows with corn. The corn
and healthy beans had been cut and only the dead bean plants
were left standing. It is possible and very probable that many
of the bean plants which appeared to be healthy at the time of
cutting were also infected and had they been left for a longer
time they would have very likely died, thereby making the
percentage of infection much higher than was observed.
“Plants affected with Southern blight lose color, wilt,
and may die. Plants sometimes wilt during the day and
appear to recover the following night but after a day or
so they will turn yellow and dry up. The fungus is found
usually around the base of the stem where it forms a white
mycelial growth and a large number of spherical, yellow or
brown sclerotia, which very closely resemble mustard seed
and which are diagnostic of the disease. (See ﬁgure 1.) The
causal fungus has been found on numerous hosts, especially
in the South and at least as far north as central Illinois.
Besides affecting soybean, the fungus has been identiﬁed on
beet, bellﬂower, bean, chrysanthemum, cowpea, cauliﬂower,
cabbage, carrot, daphne, eggplant, ﬁg, hydrangea, Irish
potato, muskmelon, morning-glory, Japanese ﬁber plant,
watermelon, pinks, rhubarb, violet, squash, sugar-cane,
grasses,...” Address: Asst. Plant Pathologist, A&M College.
489. Yamamoto, W. 1925. Daizu no isshin byôgai ni tsuite
[A new disease of soybean]. Byochu-gai Zasshi (J. of Plant
Protection, Tokyo) 12:97-99. Feb. [Jap]
• Summary: A new leaf spot was found in Japan. The causal
fungus was tentatively referred to as Mycosphaerella sojae.
Address: Morioka Koto Norin Gakko.
490. Ayres, W.E. 1925. Soybeans: Delta branch station.
Mississippi Agricultural Experiment Station, Bulletin No.
227. 39 p. June.
• Summary: Contents: Introduction. Soil and climatic
adaptations. Producing the crop. Varieties. Uses of soybeans:
For hay, grain, soil improvement, soiling, and silage.
Soybean pests: Insects, diseases, rabbits.
“The growth of the soybean area in Mississippi has been
very rapid. In 1920 only 4,000 acres are reported. The 1924
planting was 110,000 acres.”
Ayres studied the yield (in bushels per acre) of grain
from corn-soybean combinations as compared with corn
alone–based on a 4-year average. The ﬁve sets of conditions
were: (1) Corn 24 inches apart, soybeans between hills at
planting: Corn 17.1. Beans 7.17. Both: 24.87 = the best. (2)
Corn 24 inches apart, soybeans between hills 3 weeks later:
Corn 22.5. Beans 4.70. Both: 27.20. (3) Corn 24 inches
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apart, soybeans in alternate rows: Corn 15.1. Beans 5.93.
Both: 21.03. (4) Corn 12 inches apart, soybeans in alternate
rows: Corn 16.0. Beans 5.27. Both: 22.27. (5) Corn alone 24
inches apart in the drill: Corn 24.20. Both: 24.20. Address:
A&M College, Mississippi.
491. Davis, John J. 1925. The Mexican bean beetle in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Circular No. 126. 11 p. July.
• Summary: Early reference to Mexican bean beetle. It was
ﬁrst recognized in Alabama in 1920. Cowpeas and soybeans
are now commonly attacked by this bean beetle, though they
are not the favorite hosts. Control by arsenate liquid or dust
treatments. Address: Dep. of Entomology.
492. Murata, J. 1925. Daizu mozeikku byô ni tsuite [Soybean
mosaic]. Byochu-gai Zasshi (J. of Plant Protection, Tokyo)
12(8):451-52. Aug. [1 ref. Jap]
Address: Nagano-ken Nôshi.
493. Proceedings of the American Soybean Association.
1925-1930, 1935-1940. Serial/periodical. American Soybean
Assoc. Annual.
• Summary: Volume 1, covering the years 1920 to the fall
of 1928, was published in late 1928. Volume 2, covering
1928-29, was published in 1930. Vol. 3, covering 1930,
was published in 1931. 1931-34 were never published. The
American Soybean Association (ASA) held annual meetings
each year, starting in Sept. 1920. Proceedings of the ﬁrst
through 11th annual meetings were published once a year,
starting in 1928. Most early issues were compiled and edited
by William Morse of the USDA. Volume 1 contained no
advertising; the costs of editing, printing and distribution
were apparently borne by the USDA. Subsequent volumes
each contained some advertising, which partially offset the
publication costs.
In each volume there are many interesting articles
about soybeans, most of which are not about the American
Soybean Association. These articles were originally talks
presented at the annual meeting at a particular place where
those present gathered. For example, the following articles
appeared in Vol. 3 on the ﬁrst of three days at the “Joint
Meeting of the American Soybean Association and Annual
Illinois Soybean Day. Agronomy South Farm. University of
Illinois, Urbana-Champaign.”
“Wednesday Morning, Sept. 10. Utilizing soybeans on
the farm. At University South Farm.
9:00 Music–Male Quartet (R.I. Shawl, in charge)
9:20 Welcome–Dean H.W. Mumford
9:30 Making the best use of soybeans in hog feeding–
W.E. Carroll
10:05 Making the best use of soybeans in feeding beef
cattle–H.P. Rusk
10:30 Making the best use of soybeans in feeding dairy

cattle–W.B. Nevens
10:55 Machinery best suited for harvesting soybeans–
A.L. Young
11:15 Cost of producing and harvesting soybeans–R.C.
Ross
12:00 Special Soybean Lunch–University South Farm,
Prepared by ladies of First M. E. Church, Urbana. (Soybean
fed pork, soybean fed beef, soybean bread, soybean mufﬁns,
baked soybeans, a soybean health drink, soybean ice cream,
and soybean ice.)
Wednesday Afternoon, September 10
1:15 Music
1:30 Tour University South Farm, inspecting soybean
experimental work:
Rates of seeding soybeans–J.J. Pieper
Soybean diseases–Benj. Koehler
Soybean hay studies–G.H. Dungan, C.A. VanDoren
Soybean varieties and dates of seeding–J.C. Hackleman
Inoculating soybeans–O.H. Sears
Soybean breeding–C.M. Woodworth
Soybean insects–W.P. Flint
Soybean seed and hay shrinkage–W.L. Burlinson
Wednesday Afternoon, September 10
5:00 Inspected soybean machinery–Farm Mechanics
Bldg.
Special Tour–Urbana Laboratories
Wednesday Evening, September 10
The Soybean in Industry–At Home and Abroad
7:30 Music–Auditorium–U. of I. [Univ. of Illinois]
Campus
8:00 Aims and Purposes of the Soybean Marketing
Association–J. H. Lloyd, Manager, Soybean Marketing
Association
Possibilities of Soybean Oil in Industry–Dr. Otto
Eisenschiml, President, National Soybean Oil Manufacturers’
Association.
Soybeans in the Orient, Illustrated–Prepared by W.J.
Morse, U.S.D.A. (At that time in Manchuria)
The 11th annual meeting was held in Sept. 1930, early in
the Great Depression. Then no proceedings were published
for the next four years (1931-1934). Publication resumed
with the proceedings of the 15th annual meeting in 1935.
Note: There are two publications for the 1935
proceedings; both are owned by the USDA National
Agricultural Library (Beltsville, Maryland), One is only 20
pages (counting the front cover, inside cover, back cover, and
inside back cover). This publication contains mostly ads and
administrative-type information. The front and back covers
are the only two pages with color on them. On the cover,
the background is black, typeset white, and the soybeans
are kind of a natural tan color. The other publication is 52
pages, again counting the 4 cover pages, and contains the
proceedings articles. It has the blue background, white
lettering, and tan soybeans. The back cover is the same as on
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the ﬁrst publication described. So the front and back cover of
both publications are the only pages with color on them.
The 1936, 1937, 1938, and 1939 publications each had
more two-color color pages.
The last published proceedings were those for the
20th annual meeting held at the Dearborn Inn, Dearborn,
Michigan, on 18-20 Aug. 1940, at the invitation of the Ford
Motor Co. Soybean Digest began publication in Nov. 1940
as a monthly magazine, the ofﬁcial organ of the ASA. From
then on, it published news of and selected papers presented at
the annual meetings. So these proceedings can be considered
the forerunner of Soybean Digest.
Note 1. This is the earliest document seen (Oct. 2007)
that uses the term “American Soybean Association.”
Note 2. This is the earliest periodical published by the
American Soybean Association.
Note 3. This is the earliest document seen (Aug. 2018)
that mentions “Urbana Laboratories” in Urbana, Illinois.
Founded by Albert L. Whiting in 1919, it was a maker of
inocula for legumes, including soybeans.
494. Howard, Bradshaw. 1925. A new plan for plowing.
Country Gentleman 90(35):52, 55. Sept.
• Summary: A radically new plan for plowing is in operation
on the farm of Harvey Clapp of Accotink, Virginia. The new
plow does a better job at about half the cost.
The section titled “Soys need new tools” discusses
shallow plowing with a “narrow shared bull tongue plow.”
This new planting method comes as farmers attempt to
adjust their procedures to the soy-bean crop. Farmers
started out cultivating soys like corn with corn machinery,
then harvesting them like wheat with wheat machinery.
But if they ever become a big crop, then will need their
own machinery and cultural methods. Years ago, farmers
in Eastern North Carolina, where wheat machines were not
available, harvested soys with a special row harvester which
threshed the pods from the standing stalk. Corn Belt farmers
found that the rotary hoe worked well to clear the weeds
from broadcast soybeans. Row-planted beans never make
good hay; the stalks are too heavy and coarse. So soys are
planted in rows only when they are needed for seed or silage.
Eight years ago Harvey Clapp was a lawyer with a large
practice in Duluth, Minnesota. He suddenly decided to give
up law and take up farming. Union farm, where he now
resides, used to be part of George Washington’s estate. Mr.
Clapp “got the soy-bean bug” and his farm is now patterned
around this crop. With ﬁerce determination, and the help
of William Morse (“America’s soy-bean leader”), he set to
work developing a harvester for broadcast soybeans. His
new harvester goes on the market in a limited way this year.
Now he is working on a cheaper way of plowing that is
speciﬁcally designed for soy beans. The plow digs in without
turning the soil upside down. Corn Belt farmers would do
well to study his inventions.

495. Meharry, Charles L. 1925. Fifth annual ﬁeld meeting:
Ames, Iowa–August 29 and 30, 1924. Proceedings of the
American Soybean Association 1:49-52.
• Summary: “The Fifth Annual Field Meeting was held
at Ames, Iowa, under the auspices of the Extension and
Agronomy Divisions of the Iowa Agricultural College
and the Iowa Experiment Station... Soybean growers and
agronomists from fourteen states assembled at a soybean
dinner at ‘The Maples.’ After dinner the meeting adjourned
to the Agricultural Assembly Hall where it was called to
order by President W.J. Morse. The following papers were
presented: “Soybean in the South, by Prof. A.F. Kidder
(Louisiana). “Breeding soybeans,” by Dr. C.M. Woodworth
(Illinois Experiment Station). “Inoculation studies with
soybeans,” by Dr. W.H. Wright (Wisconsin Experiment
Station). Results of inoculation experiments with soybeans,
by Prof. F.S. Wilkins (Iowa Experiment Station). “Progress
in the study of soybean grades,” by Mr. J.E. Barr (USDA).
“On Saturday morning, August 30th, growers again
met in the Agricultural Assembly Hall for a continuation of
the program. More papers were presented: Investigations
to determine the cause of mottling in soybean seed, by
Mr. E.A. Hollowell (Iowa Experiment Station). “Diseases
of soybeans,” by Dr. J.B. Kendrick (Indiana Experiment
Station). “The soybean-wheat combination for Iowa,” by Mr.
J.N. Horlacker (Iowa soybean grower). “The cooperative
marketing of soybeans,” by Mr. J.B. Edmondson (Indiana
soybean grower). “Standardization of varieties,” by Mr. John
T. Smith (Illinois soybean grower). “The present status of the
domestic soybean oil industry and future prospects,” by Mr.
I.C. Bradley (Illinois soybean oil manufacturer).
“At 10:30 a.m. the meeting was adjourned that the
growers might inspect the soybean experiments on the
college ﬁeld. After luncheon a short program was held under
the maples on the campus. More papers were presented:
“Why the Iowa farmer will continue to increase his soybean
acreage, by Professor F.G. Churchill. “The feeding of
soybeans to dairy cattle, by Professor G.E. Weaver (Iowa
Experiment Station). “The future of soybeans in the
northwest,” by Professor George M. Briggs (Wisconsin
Experiment Station).
“At the conclusion of the program the growers were
taken to the Agronomy Farm where the following soybean
experiments were inspected: 1. Methods of curing soybean
hay. 2. Thirty-ﬁve varieties compared for hay. 3. Varieties
of soybeans from different states. 4. Soybean varieties for
grain production. 5. Methods and rates of planting soybeans
in corn for hogging down and silage. 6. Methods and rates
of seeding solid for seed as compared with cultivated rows.
7. Comparison of width of rows and rate of planting in
cultivated rows. 8. Two soybean hay crops versus one hay
crop per season. 9. Soybean inoculation studies. 10. The
effect of lime and fertilizers on soybeans.
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“After inspection of the soybean ﬁelds, a demonstration
of farm machinery most efﬁcient in the production of
soybeans was held.
“A discussion on ‘some machinery the soybean grower
needs’ led by Mr. W.E. Riegel of Illinois, brought to a close
one of the most successful ﬁeld meetings of the Association.”
A full-page photo shows many people meeting during
a short program, seated on the grass, under the maples on
the campus of the Iowa State College. Most are wearing a
long-sleeved white dress shirt and a necktie; quite a few are
wearing ﬂat-brimmed straw hats. Address: Secretary.
496. Park, J.B. 1925. The soybean mottling problem.
Proceedings of the American Soybean Association 1:126-29.
Sixth annual ﬁeld meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “Mottling of soybeans is then name commonly
used for a peculiar color phenomenon that appears as
irregular brown or black splotches on the seed coat.”
Mottling appears in the same color as the hilum pigment.
Discusses research on the causes (which are not presently
known) and prevention of mottling. Both hereditary and
environmental factors seem to be involved. Varieties
discussed: Manchu and Midwest. Address: Ohio Agric. Exp.
Station.
497. Proceedings of the American Soybean Association.
1925. American Soybean Association. 1:5-6. Sixth annual
ﬁeld meeting. Held 1-3 Sept. at Washington, DC.
• Summary: “Object: To bring together for mutual
cooperation and coordination of effort, those interested in the
production, distribution, utilization and investigation of the
soybean industry in all its phases;
“To stimulate and hasten soybean investigations
everywhere and to encourage the coordination of such
investigations by the United States Department of
Agriculture and State Experiment Stations and the Dominion
and Provincial Departments of Agriculture and Experiment
Stations of Canada;
“To stimulate the development and improvement of
soybean varieties possessing greater adaptability to special
soil or climatic conditions, particular purposes, greater
protectiveness, or marked immunity to diseases or insect
depredations;
“To create a more general interest in better seed, provide
for the proper description and nomenclature of varieties,
encourage seed certiﬁcation through uniform ﬁeld and bin
inspection, and the increase and dissemination of proven
worthy new introductions;
“To stimulate the investigation of methods for the
proﬁtable utilization of surplus and cull beans;
“To establish market standards and grades for soybeans
and to encourage the establishment of more effective systems
of distribution and marketing;

“To encourage measures designed to safeguard our
American industry against the introduction of disease and
insect pests;
“To encourage the rational use of the soybean as a crop
for soil building, forage, grazing, as a money crop, especially
on lands too poor or too poorly drained to be proﬁtable for
other crops, and as a smother crop for bad, low-growing
grasses;
“To promote and establish the true function of soybean
demonstrations, exhibitions and contests;
“To collect and disseminate the best available
information relating to both the practical and scientiﬁc
phases involved in increased yields coupled with lessened
cost.
“Eligibility: Any person interested in soybeans, who
agrees with the purposes of this Association, is eligible to
membership subject to the approval of the Board of Directors
and subject to the membership rules and payment of the
membership dues ﬁxed by the By-laws.
“Meetings” The Association shall hold its Annual
Business Meeting for the election of ofﬁcers and transaction
of general business at a time and place to be ﬁxed by the
Board of Directors.
“At least one Field Meeting or, Demonstration shall be
held each year at such a time and place as may be ﬁxed by
the Board of Directors.
“Special meetings of the Association may be called
by the President upon the written request of twenty-ﬁve
members.
“Regional Meetings of a local character for exhibitions,
demonstrations, lectures, etc., may be called by any Regional
Leader with the consent of the President, upon notice to
all local members. All exhibitions and meetings involving
awards by the Association shall be conducted in conformity
with the rules of the Association.
“Publications: The Association shall publish bulletins,
from time to time as the Board of Directors may direct,
containing such material as the proceedings of the
Association, papers presented at the meetings, membership
lists, articles on the different phases of soybean culture or
utilization and any other material approved by the Board of
Directors. The Board of Directors shall appoint an editor or
editors to edit and publish the bulletins of the Association.
“The members of the Association may secure additional
copies of the bulletins by notifying the editor in advance of
their publication, or as long as they are available, and by
paying to the Secretary-Treasurer the cost of the same.
“If you are interested in soybeans, the Association needs
you, and you need the Association. Mail the Secretary $1.00
for dues for one year. He will mail you your membership
card and copy of proceedings of the last meeting.”
498. Taylor, W.A. 1925. Address: Welcome to Arlington
Farm. Proceedings of the American Soybean Association
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1:54-58. Sixth annual ﬁeld meeting. Held 1-3 Sept. at
Washington, DC.
• Summary: The USDA Bureau of Plant Industry uses
this farm for research work. About 3/4 of the Bureau’s
expenditure of funds is upon problems of research. The
author, as a boy, planted soybeans on his home farm in
Michigan for use as a coffee substitute. “I had heard of
a certain individual (I think he was from Missouri) who
had advertised a certain strain of soybean as a very great
improvement over Java and Mocha coffee. He claimed that
this strain of soybean could be grown almost anywhere. So,
I planted an eighth of an acre or so up there in the fruit belt
of Michigan. Unfortunately the variety did not prove to be
suitable to the locality and did not mature.”
Other divisions of the USDA are the Bureau of Animal
Industry, the Bureau of Dairying, the Forest Service, the
Bureau of Entomology, the Biological Survey, the Bureau of
Chemistry, the Bureau of Home Economics, the Bureau of
Agricultural Economics, the Bureau of Public Roads, and the
Ofﬁce of Cooperative Extension Work. Address: USDA.
499. Goto, K. 1925. Morioka byôgai zakki [Miscellaneous
notes on the plant diseases found in Morioka. I.]. Byochu-gai
Zasshi (J. of Plant Protection, Tokyo) 12:677-82. Dec. [4 ref.
Jap]
• Summary: Records the occurrence of a Phomopsis on
soybean pods. The fungus resembles the imperfect stage of
Diaporthe sojae. Address: Morioka Koto Norin Gakko.
500. Kuwayama, Satoru. 1925. Daizu mame shinku higa
ni kansuru kenkyû [Studies on the soybean pod borer].
Sapporo Norin Gakkaiho (J. of the Society of Agriculture and
Forestry, Sapporo) 17(75/76):290-92. (On p. 88-90 in this
issue). Dec. [Jap]
Address: Hokkaido Nogyo Shikenjo, Japan.
501. Manns, T.F.; Adams, J.F. 1925. Department of plant
pathology. Delaware Agricultural Experiment Station,
Bulletin No. 141. p. 24-30. Dec.
• Summary: Two diseases were found on soybeans that
had not been previously reported from Delaware: Leaf
spot caused probably by Septoria glycines, Downy mildew
(Peronospora manshurica), and bacterial pustule (Bacillus =
Xanthomonas phaseoli var. sojense).
502. Meharry, Charles L. 1925. Sixth annual business
meeting: Chicago, Illinois–1925. Proceedings of the
American Soybean Association 1:25-29.
• Summary: “The National Soybean Association met at
10:15 o’clock in the morning of December 1, 1925, in
the Record Building, Union Stock Yards. President W.J.
Morse was unable to be present and Vice-President J.L.
Robinson presided. He reported to the meeting that it had
been Mr. Morse’s plan that as much time as necessary be

given to the consideration of a constitution and by-laws for
the organization and, therefore, no program as in previous
meetings had been prepared. Mr. Robinson reported that
invitations for the 1926 ﬁeld meeting had been received
from North Carolina, South Carolina and Mississippi at the
ﬁeld meeting held at Washington, D.C. A committee was
appointed, consisting of Professor G.M. Briggs, Wisconsin,
Mr. W.E. Riegel, Illinois, and Professor E.G. Churchill,
Iowa, to make nominations for ofﬁcers of the Association
and to consider the invitations from the above three states.
“The Chairman of the Committee on Constitution and
By-laws appointed by President Morse was called upon to
make their report and suggestions.
“Chairman Charles L. Meharry, Indiana, reported that
the Committee consisted of the following members: W.E.
Ayres, Mississippi; H.S. Clapp. Virginia; F.P. Latham, North
Carolina; Taylor Fouts, Indiana; John T. Smith, Illinois;
and C.B. Newton, Ohio. Of these members, Mr. Newton
declined to serve as he had discontinued the growing of
soybeans for seed, and Mr. Clapp and Mr. Latham were
unable to be present. The four members of the Committee
present had worked on the problem and were ready to report
their recommendations for a Constitution and By-laws. Mr.
Meharry moved the adoption of the Constitution and Bylaws as read, the motion was seconded. Mr. Robinson asked
the members whether they cared to consider the document
as a whole or article by article. It was moved, seconded,
and carried that consideration be given the Constitution as
a whole. The vote upon the motion resulted in a unanimous
adoption of the Constitution and By-laws recommended by
the Committee.
“Professor Briggs, Chairman of the Committee on
Exhibition Standards reported that some progress had
been made but that much more might be accomplished.
The Committee’s report was received and the Committee
continued.
“Mr. I.C. Bradley, in charge of the soybean oil mill of
the Funk Seed Company, was called upon to talk on the
soybean industry.”
“Mr. F.A. Wand, of the soybean department of the Staley
Corn Products Company, discussed the price of soybeans as
related to the extension of the soybean oil crushing industry.
It was pointed out that the price to be paid by the oil mills
was strictly limited by the price of their products. The color
of soybean seed as related to the crushing industry was
discussed and it was insisted that the manufacturers preferred
a light-colored bean, preferably yellow. Mr. Wand stated
that his company was not pushing the sale of soybean oil
meal but was trying to develop a demand for soybean ﬂour
for human consumption. This would bring a much higher
price for the product and, therefore, permit the manufacturer
to pay a higher price to the bean producer. He reported that
the company had developed two new soybean products,
namely: a core oil and a core binder which are used in the
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manufacture of iron and steel castings. These products create
no dangerous gas or disagreeable odor and are very desirable
from these standpoints. Mr. Wand discussed brieﬂy methods
of harvesting and the creating of central markets for beans.
He spoke of the handling of beans by the Chicago Board of
Trade and said that the Staley Company had been buying
beans contracted for through this source.
“Professor J. Buchanan, Canada, discussed variety tests,
methods of seeding and cultivation, and the introduction of a
new selection known as O.A.C. No. 211, developed from the
Habaro variety. He favored cultivation with the harrow and
weeder, and emphasized the importance of cultivating when
the weeds are small. It was stated that the best results were
obtained from the row method of seeding.
“Mr. Justus Miller, Canada, spoke of the injury to their
corn crop by the European corn borer and said their acreage
of corn would need to be cut at least forty percent to check
the depredations of the pest. He suggested that one of the
chief substitutes for corn should be soybeans. Soybeans have
proved successful in Ontario, and the O.A.C. No. 211 and
Manchu varieties were most promising.
“Mr. C.W. Tabaka, Mr. W.E. Riegel and Mr. J.T. Smith
of Illinois, spoke of their experiences in the use of the
harvester-thresher combine. Mr. Tabaka reported there was
very little waste and not nearly so much damage to the crop
when this method of harvesting was used. A yield of fortynine bushels to the acre was obtained on one of his ﬁelds
of soybeans. Mr. Riegel reported threshing soybeans with
the combine which showed 14.4 percent moisture. On the
same day a neighbor using an ordinary grain separator had
threshed beans which had been bound with a grain binder
and shocked in the manner customary in Champaign County,
Illinois, and these beans showed a moisture of 24.6 percent.
The difference of more than 10 percent would probably
make a very great difference in the way the seed of these
two crops would keep in the bin. Mr. Riegel reported a very
great saving of labor with the combine over the old methods
of harvesting and threshing. Mr. Smith stated that he had
successfully harvested soybeans, oats, wheat, clover, and
timothy seed with the combine.”
“The members in attendance were urged to join the
new Association which is to be known as The American
Soybean Association, and to pay their dues immediately
in order to have a fund with which to publish a report of
the Washington, D.C., meeting. The following persons
were enrolled as members of the new Association: Walter
Godchaux, G.M. Briggs, Taylor Fouts, W.E. Riegel, J.T.
Smith, A.G. Obrecht, C.W. Tabaka, I.C. Bradley, W.E. Ayres,
W. Ostrander, J. Miller, J.L. Robinson, and C.L. Meharry.
“The meeting adjourned about 12:00 noon.
“At a meeting of the Board of Directors, held after the
adjournment of the regular meeting, Mr. W.J. Morse was
appointed to edit the publications of the Association.”
Note: The name “American Soybean Association” was

ﬁrst used ofﬁcially at this meeting on 1 December 1925.
Address: Secretary, National Soybean Assoc.
503. Burgwitz, G.K. 1925. [Bacterial blight and spotting
of soybean (Glycine hispida Maxim.)]. Morbi Plantarum
Leningrad 14:38-41. [Rus; ger]*
• Summary: Soybean seedlings raised at Leningrad, where
the plant was never cultivated before, from seeds received
from Mongolia developed a leaf spot caused by Bacterium
glycineum. It suggests that the disease must be present in
Mongolia and was introduced to Russia with imported seeds.
504. Adachi, Kinnosuke. 1925. Manchuria: a survey
(Continued–Document part II). New York, NY: R.M.
McBride & Co. xvii + 401 p. Plus 62 plates on unnumbered
leaves. Illust. Maps (many, 1 folded, p. 10). 24 cm.
• Summary: Continued (p. 161): “The South Manchuria
Railway experts placed the production of soya beans in 1915
at 108,782,216 bushels, valued at 306,765,849 yen. Crop
conditions were bad in 1923. And so far they are not any
better in 1924. The crop estimate for 1924 is placed at not
much more than 84,385,000 bushels.
“Soya beans ascended to their present pinnacle of
fame through three distinct channels: First as food both for
humans and for domestic animals; second, as fertilizer; and
third as raw material for various industrial purposes. The
remarkable thing about it all is the number of its incarnations
as food articles. As soy sauce it is beloved by all the culinary
artists of the Middle Kingdom and of the East generally, as
well as by innumerable patrons of chop-suey palaces in the
United States. It is eaten daily by hundreds of millions of
Orientals as bean curd [tofu]; boiled, baked, roasted beans
are also prized by them. It makes a good soup, it turns into
innumerable forms of breakfast foods, and French artists
take pride in using it as coffee substitute. As vegetable milk,
it takes to itself the forms of condensed as well as fresh
milk; and it turns into confections and casein, and into fresh,
dried, smoked, fermented cheese. Moreover, green beans
are everywhere used as a green vegetable, as salads, and as
canned vegetable. Bean meal masquerades under many a
form of fashionable breakfast and infant food. It also takes
on the form of crackers and macaroni. Bean ﬂour makes
excellent bread, cakes, mufﬁns, biscuits. German millers
are reported to have found that, mixed with wheat ﬂour,
bean ﬂour adds a great deal to the food value of bread and
biscuit. This comes from the great proportion of albuminoids
[protein] found in the soya bean. It also adds a certain
pleasant and appetizing ﬂavor to bread and biscuit.
“It is in the form of oil that soya beans are conquering
a large and ever-expanding ﬁeld in the modern industrial
world. Bean oil is used in the manufacture of glycerine,
explosives, enamels, varnish, butter substitutes, lard
substitutes, edible oils, salad oils; on waterproof goods,
linoleums; as paints; for both soft and hard soap stock; for

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 233
celluloids, rubber substitutes, printing inks, and lighting
and lubricating oils. For usefulness in the industrial ﬁeld,
soya beans outrank all the other agricultural products of
Manchuria. In this ﬁeld, they promise to do for Manchuria
what raw silk has done for Japan.
“In South Manchuria there are no less than 200 milling
concerns extracting oil from beans. The mills vary from
hand presses to the gigantic steam and electric presses at
Dairen which are the last word in up-to-date mechanical
equipment. In 1915 a method of extracting bean oil by
chemical processes was tested and perfected by the technical
experts of the South Manchuria Railway. Following their
time-honored plan, the company turned the plant and process
over to a private company that it might be worked by an
independent concern on a purely commercial basis. Suzuki
Bean Mill at Dairen is the result. It is one of the striking
landmarks of the great port.
“Admittedly, the Japanese are the champion bean-eaters
of the world. The standard Japanese breakfast begins with
a soup made of a bean preparation called miso. Where the
American uses his salt-shakers, we Japanese use tiny blue
china pots ﬁlled with soy sauce to season our food. Tofu is
one of the most popular articles of food: it is a bean curd.
There is not a Japanese meal which does not depend largely
on the bean, whether it be breakfast, lunch, or dinner.
“In the days following the Japanese-Chinese war when
the victorious Manchurian Army of Japan came marching
home, the taste for the soya beans of Manchuria followed it.
The discovery that the Manchurian beans could be laid down
at Nagasaki, Kobe and Tokyo at less than their productioncost in Japan, opened up a brand-new chapter in the humble
life of the Manchurian bean.
“With all that, it was not exactly as a food staple that the
soya bean achieved its sensational conquest over Nippon.
Just about that time the price of ﬁsh manure in Japan had
been climbing, as it has been ever since. The catch of
herring along the Japan coast had been steadily declining.
That caused scarcity of ﬁsh manure, while the rice ﬁelds
of Japan had to have fertilizer. At this juncture some brave
spirit among the timid farmers of Japan tried an adventure of
fertilizing his paddy ﬁeld with bean-cake. The success was
instantaneous.
“There was a big noise made over the discovery. It
was hailed everywhere as epochal. It was so impressive
and so profound, in fact, that for a time the bean oil and the
bean-cake changed their relative positions. Oil became a
mere humble by-product, and the bean-cake the chief end
of oil-mill industry. Japan found in soya beans the savior
of her fast-failing rice ﬁelds. That must mean something to
a people of 57,000,000 hungry mouths which can not get
along without rice three times a day. In the United States and
in Europe, it is in the form of oil that the Manchurian beans
are making their way into their industries. The scarcity of
cotton-seed oil has forced many a soap-maker to go gunning

for some satisfactory substitute. Many of them have found it
in the bean oil. In 1918, the United States took 90 per cent.
of the bean-oil export of Manchuria. While this tremendous
proportion has not been maintained since then, America has
been a chief customer for the bean oil. In examining the
export ﬁgures at such ports as Dairen, one should always
bear in mind that a very large portion of the beans shipped
to Kobe, for example, is really meant for the United States.
They pass through the oil mill at Kobe, and in the shape of
bean oil they pass on to the United States.
“This Manchurian bean, which came out of obscurity a
couple of decades ago and in 1920 made up 74.2 per cent.
of the total value of the exports of the port of Dairen, grows
on a plant not quite three feet tall as a general thing, and
in a pod a couple of inches long. It is a hardy citizen of the
ﬁeld. It suffers very little from pests and is largely immune
to all manner of plant diseases. It calls not for fertilizer, and
it stands the rigor of Manchuria’s climate better than most
plants. Mr. Keiji Adachi, an acknowledged authority, puts
the different kinds and varieties of Manchurian beans at
200 in number; but for practical commercial purposes, the
soya beans are divided into three major groups according
to the color of their skins: 1. Huangtou, or yellow bean; 2.
Chingtou, or green bean; 3. Heitou, or Wutou, the black
bean.
“The yellow bean, which goes under the popular
name of Chinyuan, or golden-round, is the name of the
common beans in Manchuria to which belong such species
as Fentien white eyebrow and great white eyebrow, blacknavel, four-grain-yellow, small-golden-yellow, and many
others. Of them four-grain-yellow is now being more and
more cultivated all over both South and North Manchuria.
It contains a greater percentage of oil than any other kind,
sometimes as high as 20 to 22 per cent.
“The green bean is the same as the yellow in shape and
size, only different in color. It is subdivided into two kinds:
one with green skin and yellow meat; the other green both
inside and out. It is largely cultivated south of Mukden and
classed under such names as large-grain-green, four-graingreen, pink-hair-green, iron-pod-green, and so on. It does not
contain as much oil as the yellow bean and therefore is not as
highly prized as the other.
“The black bean is subdivided into three kinds: I.
Tawutou, a large black bean which has black skin and green
interior; 2. Hsiaowutou, or small black bean which is black
outside and yellow inside; and 3. Pienwutou, or ﬂat black
bean, which also has yellow meat. The black bean is used
more for feed for domestic animals and for fertilizer, and
also as vegetable food for men; while the yellow and green
beans are used almost entirely for the extraction of oil.
“The average yield of beans is about twenty-four to
thirty bushels an acre, although some writers are making
such extravagant claims as forty to seventy-ﬁve bushels an
acre.
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“The chemical analysis of the three beans according
to the Dairen Central laboratory is as follows, stated in
percentage:
A table shows: The yellow bean contains 9.11% water,
39.90% albuminoid (highest), and 17.59% fat (highest).
The green bean contains 12.64% water, 36.47%
albuminoid, and 16.23% fat.
The black bean contains 10.74% water, 35.32%
albuminoid (lowest), and 15.80% fat (lowest).
Note: This comparison would have been more
meaningful if the water content of each of the three types had
been adjusted to be the same.
Photos facing page 158 show: (1) “Third weeding of
a soya-bean ﬁeld in Manchuria.” (2) “A mature soya-bean
ﬁeld” (Continued). Address: Author.
505. Hall, C.J.J. van. 1925. Ziekten en plagen der
cultuurgewassen in Nederlandsch-Indië in 1924 [Diseases
and pests of cultivated plants in the Dutch East Indies during
1924]. Mededeelingen van het Instituut voor Plantenziekten
(Buitenzorg) No. 67. 53 p. See p. 21-22. [Dut]
• Summary: Discusses Aproarema modicella, Etiella
zinckenella, Melanagromyza sojae at the following locations:
Preanger Regentschappen, Resedentie Tjerebon [Cheribon],
Jogjakarta [Djokjakarta, Yogyakarta], Soerakarta, Madioen,
and Soerabaja. Address: Buitenzorg.
506. Hughes, Harold DeMott; Henson, Edwin Ray. 1925.
Crop production data: Notes for students in Farm Crops 51
and 52 consisting of a digest of data bearing on certain crop
production problems. Ames, Iowa: Iowa State College, Farm
Crops and Soils Dep. 258 p. Illust. No index. 23 cm.
• Summary: Soy is mentioned on many, many pages in this
book–which is crippled by lack of an index. The interesting
and more important mentions are as follows:
Page 28: Table 9, “Crop acreage, yields and values in
Iowa” for 1923. Soybeans grown alone: Acres: 7,155. Yield:
18,0 bu/acre. Price: $1.75. Soybeans with other crops: Acres:
150,582. Footnote: Only recently did statistics start to be
kept on soybeans in Iowa.
Page 48: “39. Adaptation of Soybean Varieties. Varieties
have different habits of growth and certain varieties have
proven better adapted for one purpose than for another. Iowa
Bulletin No. 228 gives the yields and recommendation of
varieties as a six-year average.
“Table 24. Varieties of Soybeans for Various Purposes.
(Figures in parenthesis are the yields of the variety.)” The
purposes are: (1) Alone for seed (bu per acre). (2) Alone for
Hay (tons). (3) In Corn to Hog Down (in order of value). (4)
In Corn for Silage.
Page 129: Table 100, “Crop acreages and number
of animal units it would support.” The 287,000 acres of
soybeans grown will support 57,000 animals.
Pages 131-33 have the following contents: Uses of

soybeans. Time to plant. Method and rate to seed. Cultivation
of soybeans. Harvesting soybeans, Soybeans in corn. Table
105. “Yield of soybean seed in bushels with rates given.”
Drilled in 8-inch of 10-inch rows, or broadcast. Table 106.
“Cultivation of soybeans, implement use, direction to
cultivate and the effect on stand and yield.” Implements are
harrow, weeder, and rotary hoe.
Harold Hughes lived 1882-1969. Edwin Henson was
born in 1896. Address: 1. Prof. of Farm Crops, and Chief in
Farm Crops, Iowa State Agric. Exp. Station; 2. Asst. Prof. of
Farm Crops. Both: Iowa State College, Ames, Iowa.
507. Matsumoto, Takashi; Tomoyasu, Ryoichi. 1925. Daizu
no shihan-byô ni kansuru kenkyu Studies on purple speck of
soybean seed. Nippon Shokubutsu Byori Gakkaiho (Annals
of the Phytopathological Society of Japan) 1(6):1-15. [7 ref.
Eng; jap]
• Summary: First explanation of the cause of purple speck
[stain] disease on soybeans, Cercosporina Kikuchii. Growth
of a fungus on the seed coats. The symptoms and the
morphology of the causal fungus, Cercosporina kikuchii,
are described. The fungus turns glucose media purple and its
mycelial extract in water contains a purple pigment which is
insoluble in a number of solvents.
Suzuki (1921) believed that the cause of the disease
might be due to the mechanical stress exerted by the pod
in consequence of unequal growth between pod and seed.
Thus, he considered climatic conditions to be the chief cause
of the disease. R. Kikuchi, working with the same disease,
expressed his opinion in a private letter sent to the senior
author on 21 Nov. 1922, that the cause of the disease might
be a fungus parasite belonging to the genus Cercospora.
Subsequently Kung (1923) conﬁrmed the responsibility of a
fungus parasite. Address: Japan.
508. Hedges, Florence. 1926. Bacterial wilt of beans
(Bacterium ﬂaccumfaciens Hedges), including comparisons
with Bacterium phaseoli. Phytopathology 16(1):1-22. Jan.
See p. 4. 3 plates at end. [8 ref]
• Summary: Corynebacterium ﬂaccumfaciens infected
soybeans by artiﬁcial inoculation. Address: USDA Bureau of
Plant Industry, Washington, DC.
509. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 38:1-191. For the year
ended June 30, 1925.
• Summary: Soybeans are mentioned on the following
sections and pages: Soils and crops: Manchu takes lead as
best soybean seed (p. 32-33). Further tests made on soybean
as soil builder (p. 33-35). Progress made in tests to improve
soybeans (p. 35-36). Soybeans found to vary in nodule
production (p. 36-37). Measure effect of inoculation on soy
seed yield (p. 37).
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Livestock investigations: Soybean and soft pork
question being probed (p. 60-61). No losses caused by
soybean hay fed to ewes (p. 74-75). Test of soybean
digestibility is extended (p. 75-76). Dairying and dairy
products: Thickly planted soybeans make best quality hay (p.
90-91). Legume hays ﬁll lime needs of dairy cows (p. 9192).
Fruits, vegetables, and commercial ﬂoriculture: Vast
seed marketing business being studied (p. 126-26; 44%
of the soybean seed is not raised on the farm where it is
sown). Future of soybean marketing being considered (p.
127-28; Soybeans “are a relatively new crop in Illinois.” In
accounting for the 1923 crop of shelled soybeans, 6.6% was
kept by the growers as seed. The percentages sold to various
takers were: farmers 28%, seed companies 26.7%, elevators
10.7%, oil companies 4.5%, and other buyers (mostly farm
bureaus) 1.8%).
Farm mechanics: Survey shows machines used in
soybean growing (p. 141-42; The greatest difﬁculties in
growing and handling soybeans for seed are in harvesting
{100}, threshing {72}, cultivation and weeds {36}, planting
{12}. “Electricity is the newest type of power available to
the farmer”). Address: Dean and Director of the Station,
Urbana, Illinois.

we do know that one cannot afford not to have them well
inoculated.”
“Harvesting beans for seed has been very unsatisfactory
in the past but the combine harvester-thresher is solving
that problem and making the harvesting and threshing very
simple and satisfactory.”
A small oval portrait photo shows Mr. Riegel. Address:
Master Farmer.

510. Kuwayama, Satoru. 1926. Daizu no gaichû to sono
bôgyo-hô [The principal insect pests of the soy bean (in
Hokkaido) and ways of protecting against them]. Hokkaido
Nogyo Shikenjo Iho (Hokkaido Agricultural Experiment
Station, Bulletin) No. 39. 100 p. Feb. [Jap]
• Summary: The main insect enemies in Hokkaido, Japan,
include the cyst nematode, Heterodera schachtii. Address:
Hokkaido Nôji Shikken-jo [Hokkaido Agricultural Exp.
Station].

514. Nojima, T. 1926. Fusarium zokukin no kisei kiin suru
daizu saya no ichi byôgai ni tsukite [On a disease of soybean
pods due to the parasitism of a Fusarium fungus. Preliminary
report]. Byochu-gai Zasshi (J. of Plant Protection, Tokyo)
13:138-47. March. [6 ref. Jap]
• Summary: A species of Fusarium with white to light
pinkish mycelium produced numerous salmon-pink spots
on the pods of soybean. Infection occurred chieﬂy through
wounds. The fungus was unable to attack the roots, leaves
and stems. Address: Kyoto Teikoku Daigaku, Shokubutsu
Byori-gaku Kenkyushitsu.

511. Riegel, W.E. 1926. How to grow soybeans. Prairie
Farmer 98(12):32-33. March 20.
• Summary: “Soybeans, like all other comparatively new
crops have their ups and downs, or rather people react to the
use of them differently from year to year.”
“’Do the farmers attempt to manage their business
safely or do most of the farmers follow the same lines
without much thinking, doing their jobs just like father and
grandfather did their farm work?’”
“My observation has been that more farmers are willing
to try a new crop like soybeans after a surplus corn crop or
after a combination of factors which have forced prices very
low... When the mills can depend on plenty of beans for their
grind, so that they can furnish deﬁnite amounts of oil and
soybean oilmeal, in my judgement [judgment] the price and
the amount grown will be much more constant.”
“Successful soybean growing depends very largely on
only two things–inoculation and keeping the weeds and grass
out. While we don’t understand much about inoculation,

512. Goto, K.; Takahashi, K. 1926. Morioka byôgai zakki. II.
[Miscellaneous notes on the plant diseases found in Morioka.
II.]. Byochu-gai Zasshi (J. of Plant Protection, Tokyo)
13:154-58. March. [Jap]
• Summary: Records the occurrence of a new stem blight
caused by Peckia sp. The symptoms and the morphology
of the fungus are brieﬂy described. Address: Morioka Koto
Norin Gakko.
513. Kawamura, M. 1926. Byôchûbu: Daizu shihan byô
teikô-sei hinshu shiken [Diseases and insects: Studies on
purple speck of soybean seed]. Shiga-ken Agricultural
Experiment Station, Report For the year 1924. March. p.
151-52. [Jap]
• Summary: Discusses: Shiga Kenritsu, Purple stain.

515. Anderson, Paul J.; Haskell, R.J.; Muenscher, W.C.;
Weld, C.J.; Wood, J.I.; Martin, G.H. 1926. Check list of
diseases of economic plants in the United States. USDA
Department Bulletin No. 1366. 111 p. April. See p. 96.
• Summary: A list of 20 soybean diseases and the states in
which each has been observed. Address: Bureau of Plant
Industry and Plant Disease Survey.
516. Hamilton, R.W. 1926. Soybeans. South Carolina
(Clemson) Agricultural College, Extension Bulletin No. 76.
16 p. April. Revised April 1931.
• Summary: “The varied uses to which soybeans may be
put makes this crop adaptable to any farming or cropping
system followed in South Carolina. They can be used as
a soil improving crop, as a grazing crop, as a hay crop, a
supplementary cash crop, or as a combination of these.
The impartiality of soybeans to soil type further widens
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their use to all sections of the state... Soybeans are of more
universal utility than any other legume crops grown in South
Carolina.” Address: Extension agronomist.

Septoria glycines, Mosaic virus, root rot of undetermined
cause. Address: Assoc. Pathologist in Charge, Plant Disease
Survey, Bureau of Plant Industry [USDA].

517. Porter, R.H. 1926. A preliminary report of surveys
for plant diseases in East China. Plant Disease Reporter,
Supplement (USDA) No. 46. p. 153-66. June 1. See p. 161.
• Summary: The section on “Soybean” states (p. 161): “The
most common disease of soybean in China is mosaic, the
loss from which is difﬁcult to estimate but it is thought to be
about 6 per cent. It seems to be much more common than in
the middle western United States, where the writer has made
observations.” Address: Plant Pathologist, Dep. of Botany,
College of Agriculture and Forestry, Univ. of Nanking,
China; and Collaborator with the Plant Disease Survey.

520. Lehman, Samuel G.; Wolf, Frederick A. 1926. Soy-bean
anthracnose. J. of Agricultural Research 33(4):381-90. Aug.
15. [7 ref]
• Summary: This is the ﬁrst description of soybean
anthracnose in North America; it was ﬁrst observed in
North Carolina in 1920, and is believed to be the same
as the ascogenous stage of Colletotrichum glycines [=C.
dematium var. truncata], G. glycines. The ascogenous stage
of Colletotrichum glycines was found on diseased stem
of soybean and also in culture. It differs from Glomerella
cingulata in morphology and was named G. glycines. The
symptoms are numerous black acervuli uniformly scattered
over affected area. the organism is seed-borne, existing as a
mycelium in the seeds. Address: 1. Plant Pathologist, North
Carolina Agric. Exp. Station; 2. Ofﬁce of Fruit Diseases,
Bureau of Plant Industry, USDA.

518. Flint, W. P.; Larrimer, W.H. 1926. The chinch bug and
how to ﬁght it. Farmers’ Bulletin (USDA) No. 1498. 17 p.
June. See p. 10.
• Summary: “The chinch bug (Blissus leucopterus Say; order
Hemiptera, family Lygaidae) is one of the most destructive
of all the native insects attacking grain and grass crops in
this country.” The ﬁrst general outbreak occurred in 1785.
The subsection on “Cropping” (p. 10) states: “The individual
farmer can very effectively avoid crop injury from the chinch
but by growing, where possible, crops on which the bug does
not feed... Legumes, such as red and sweet clovers, alfalfa,
vetch, soy beans, and cowpeas, should not only be grown
by themselves but they may well be planted in all small
grains and corn where practical. Apparently there is nothing
about these crops that is offensive to chinch bugs, since they
will alight upon and crawl over them, and apparently are
not repelled in any way. The growing of legumes in small
grains and corn, however, produces a condition of shade and
dampness around the lower parts of these plants which is
unfavorable to chinch bugs and is avoided by them.
“Experiments in growing corn with and without soy
beans or cowpeas have shown that considerable protection
is afforded the corn by these legumes. The corn grown
with soy beans or cowpeas has outyielded the corn without
these legumes by from 2 to 15 bushels per acre.” Address:
1. Chief Entomologist, Illinois Natural History Survey; 2.
Entomologist in Charge, Cereal and Forage-Crop Insect
Investigations, Bureau of Entomology.
519. Haskell, R.J. 1926. Diseases of cereal and forage
crops in the United States in 1925. Plant Disease Reporter,
Supplement (USDA) No. 48. p. 301-81. July 1. See p. 37577. [2 ref]
• Summary: The section on soybeans includes information
on the prevalence of the following soybean diseases:
Bacterium glycineum (=Pseudomonas glycinea), Bacterium
(=Xanthomonas) phaseoli var. sojense, Cercospora sp.,
Peronospora sojae (=P. manshurica), Sclerotium rolfsii,

521. Wolf, Frederick A.; Lehman, S.G. 1926. Diseases of soy
beans which occur both in North Carolina and the Orient. J.
of Agricultural Research 33(4):391-96. Aug. 15. [19 ref]
• Summary: “Introduction: A number of the more important
diseases of soy bean, Soja max (L.) Piper have been
investigated in the last 10 years at the North Carolina
Experiment Station” (nine papers are cited).
“The most signiﬁcant result of this work, which
has arisen both from the laboratory studies and the ﬁeld
survey, has been the establishment of the fact that certain
of these diseases are seed-borne. This fact accounts for the
distribution of the diseases throughout the States in which
soy beans are grown, serves as a basis for control, and
suggests that some of the diseases probably were introduced
into the United States with the seed. It is the primary
purpose of this report to present such evidence as bears on
the last phase of this problem and to give a brief account of
the diseases which are common to the Orient and to North
Carolina.
“As is well known, the soy bean is native to eastern
Asia and is a crop of great importance in Japan, Manchuria,
Chosen (Korea), and Mongolia. It has been a major crop of
the Orient since ancient times, but was of no importance as a
farm crop in the United States until about 1880.
“In the last 10 years there has been a progressive
increase in soy-bean acreage in this country, especially in
North Carolina and in several States of the Corn Belt. To-day
soy beans are a major crop in the United States.
“Apparently the fact that soy beans have only recently
become of commercial importance in this country is
responsible for the lack of knowledge of soy-bean diseases
as found in the United States. A survey of available literature
on soy-bean diseases in eastern [Asia] shows that a similar
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condition exists there, and that such information as has been
recorded on soy-bean diseases in Asia has been contributed
largely by Miura (13), Hemmi (6, 7, 8), Takimoto (16), and
Nakata. The present writers’ knowledge of soy-bean diseases
in the Orient is limited by the fact that a considerable part
of the work done there has been published in Japanese.
Collections of diseased plants and unpublished manuscripts
and additional notes sent by Miura, Hemmi, and Nakata
have been of invaluable service to the present writers in their
work.”
The following diseases occur in both North Carolina
and eastern Asia: Wilt (Fusarium tracheiphilum). Mildew
(Peronospora manshurica). Brown-spot disease (Septoria
glycines). Pod-and-stem blight (Diaporthe sojae) [=D.
phaseolorum var. sojae]. Cercospora leaf spot (Cercospora
diazu) [=C. sojina, Frog-eye leaf spot]. Anthracnose
(Colletotrichum glycines) [=C. dematium f. truncata], and
Glomerella glycines. Bacterial blight.
Xanthomonas phaseoli var. sojense and Sclerotium
rolfsii are found in North Carolina but not in Asia.
Sclerotinia libertiana (=Whetzelinia sclerotiotum),
Hypochnus centrifugus, Uromyces sojae (=Phakopsora
pachyrhizi), and Phyllosticta sojaecola occur in eastern Asia
but not in North Carolina. Address: 1. Plant Pathologist,
Ofﬁce of Fruit Diseases, Bureau of Plant Industry, USDA; 2.
Plant Pathologist, North Carolina Agric. Exp. Station.
522. Wolf, Frederick A.; Lehman, S.G. 1926. Brown-spot
disease of soy bean. J. of Agricultural Research 33(4):36574. Aug. 15. [6 ref]
• Summary: This disease was ﬁrst described in Japan in 1915
by Hemmi, and later in North Carolina (USA) in 1922 by the
authors. The causal fungus, Septoria glycines, reproduces by
conidia; no ascogenous stage is known. Brown spot causes
brown or reddish spots upon the blades of the leaves and
sometimes also upon the stems and pods. It appears to be
seed-borne and attacks the cotyledons and then the foliage.
The disease has been established by artiﬁcial inoculation.
The spores may pass through the stomata and the mycelium
is intercellular. Address: 1. Ofﬁce of Fruit Diseases, Bureau
of Plant Industry, USDA; 2. North Carolina Agric. Exp.
Station.
523. Lehman, Samuel G.; Wolf, Frederick A. 1926. Pythium
root rot of soy bean. J. of Agricultural Research 33(4):37580. Aug. [1 ref]
• Summary: The authors describe a wet rot disease of the
roots induced by Phythium de Baryanum (Hesse) [Pythium
debaryanum] in North Carolina. It causes the roots to decay
and the plants to wither and die. Note: This is the earliest
document seen (Feb. 2002) worldwide that mentions
Pythium root rot. Address: 1. Plant Pathologist, North
Carolina Agric. Exp. Station; 2. Ofﬁce of Fruit Diseases,
Bureau of Plant Industry, USDA.

524. Nickels, C.B. 1926. An important outbreak of insects
infesting soy beans in lower South Carolina. J. of Economic
Entomology 19(4):614-18. Aug. [1 ref]
• Summary: “A severe outbreak of leaf devouring
caterpillars occurred during the late summer and autumn of
1925 in ﬁelds of soybeans in the southern counties of South
Carolina. The Otootan variety suffered more than the other
varieties of soy beans.” Address: Asst. Entomologist, South
Carolina Agric. Exp. Station, Clemson College, SC.
525. Sapp, C.H. 1926. What can we believe? Pennsylvania
Stockman and Farmer 50:570. Sept. 25. [1 ref]
• Summary: After reading Mr. Zinn’s soy bean story in the
August 7th Stockman, I asked my farmer son, ‘Does the
growing of a soy-bean crop increase the fertility of the soil
so that succeeding crops will yield better than they otherwise
would have done?’ He promptly answered. ‘Certainly. At
least that is the teaching of the experiment stations and the
alleged experience of many agricultural writers.’
“Then I began reading to him Mr. Zinn’s story in which
he quotes a correspondent as saying, ‘I am not having good
results with grass on land where I have grown soy beans
for hay, especially clovers, and more noticeably where
more than one crop of bean hay has been grown, though not
successively.’ Then my son interrupted with the question,
‘Did he inoculate the beans?’ And I had to answer, ‘We are
not told.’
“I continued to read Mr. Zinn as saying, ‘It may be
that we will have to revise our teaching in regard to the
soy bean being a great soil builder. Many farmers say they
have proved beyond a doubt that soy beans will improve the
land, while many other farmers claim that crops do not do
well for them when sown after soy beans’ and experiment
station director C.G. William’s letter saying, ‘Let me say that
not only our wheat yields have been low after soy beans,
but quite frequently the clover yields have been lower in
rotations which contained soy beans in place of oats. The
wheat yields have been lower because of less nitrates in the
soil following soy beans than in other rotations. The cause of
lower clover yields is under investigation.’
“Getting Mixed: Then my listener asked, ‘What, then
can we believe?’ evidently intimating that the teachings
of the experiment stations are not to be relied on, or that
they are sometimes misleading to say the least. And I
wonder what the answer to his question should properly be
Personally I have always believed that the teachings of the
experiment stations could be of very great advantage to those
farmers who would diligently and faithfully apply them to
the attempted solution of the problems of crop rotation. And
I have as yet seen no reason to change that opinion. In scores
of cases I have seen valuable results come to those who have
carefully followed the instructions that the experimenters
have given. And on the other hand, I have known anticipated
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favorable results to fail to materialize to the disappointment
of one who had been trying to secure them by following the
suggestions of the experiment stations. I am sure that if we
could fully know all the conditions that prevailed in any one
case of these failures we would discover that the teachings
of the experiment stations were not really responsible for the
undesirable results.
“It is probably true that is some instances the stations
have given out conclusions which they have formed from
their observations covering a comparatively short period
of experimentation in a particular line of work, which later
observation over a longer period of time have [sic, has]
shown to be erroneous in whole or in part. But my reading
has shown that in giving out these preliminary and premature
conclusions the teachers have been careful to state that
they were of that nature and that later developments might
lead them to change their conclusions in a greater or less
degree. They have also been careful to state the condition
of the soil, its previous care, its state of fertility and other
matters under which the trials were made, and which might
be an inﬂuence for the good or the bad in the results in the
particular case. The careless reader, ‘whose name is legion,’
and to which class very many of us belong, will often get the
main facts of the story as they seem to him to be, and fail to
realize the necessary details of the conditions under which
the experiment was originally made. If under such neglect
expected results are not received the experiment station
should not be blamed.
“A failure: Some few years ago a neighbor sowed
soy beans on a trial plat of about one acre. It was a low,
undrained tract of not very fertile soil, not at all well suited
to the crop. Moreover, it was well ﬁlled with weed seeds.
The season proved a wet one and naturally the beans did not
grow thriftily. But the weeds put in a speedy appearance and
soon so crowded the beans that they mark no crop worth
harvesting. Had the planter studied the teachings of the
experimenters he would have learned that such conditions of
soil and surroundings were not favorable to even a fair crop
of soy beans, and that his neglect to obey the instructions that
he might have received was really the cause of his failure.
“I gave this as an example of how we often make
failures in our attempts to improve our farm practices
in accordance with the advice of our experiment station
workers because we fail to carry out those instructions in
complete detail. I might recite many other examples of a
similar nature that have come under my observation. Of
course there have been occasions where all the details of
the instructions have been carried out to the best of the
farmer’s ability where the results have not been up to the full
average measure of the success that had been attained at the
experiment station through a series of years, and where no
one has been able to tell the reason why.
“Nature sometimes has ways thwarting our best
endeavors, ways were not in evidence in the seasons of the

experimentations. And these occasional ways, unknown,
unexplained and often unrecognizable in the present state of
human intelligence, are left out of consideration when we
unwittingly and unnecessarily criticize the conclusions of the
experimenters. They are really our servants who are studying
the ways of nature and honestly endeavoring to point out the
way to better systems of crop production. Let us honor them
and believe that their teachings are founded on the truth as
their study has been able to reveal them.”
526. Lehman, S.G.; Wolf, F.A. 1926. Soybean anthracnose
(Abstract). Phytopathology 16(9):640. Sept.
• Summary: This is an abstract of a paper read at the meeting
of the southern section of the American Phytopathological
Society, with the Twenty-Seventh Annual Convention of the
Southern Agricultural Workers, at Atlanta, Georgia, February
3-5, 1926.
The complete paper was published in the J. of
Agricultural Research 33(4):381-90. Aug. 15.
527. Lehman, S.G.; Wolf, F.A. 1926. Pythium root rot of
soybean (Abstract). Phytopathology 16(9):640-41. Sept.
• Summary: This is an abstract of a paper read at the meeting
of the southern section of the American Phytopathological
Society, with the Twenty-Seventh Annual Convention of the
Southern Agricultural Workers, at Atlanta, Georgia, February
3-5, 1926.
The complete paper was published in the J. of
Agricultural Research 33(4):375-80. Aug.
528. Phytopathology. 1926. Abstracts of papers read at the
Southern Section of the American Phytopathological Society
with the twenty-seventh annual convention of the Southern
Agricultural Workers, at Atlanta, Georgia, February 3-5,
1926. 16(9):639-41. Sept. [3 ref]
• Summary: Three abstracts concern soybeans: (1) Brown
spot disease of soybeans, by F.A. Wolf and S.G. Lehman.
(2) Soybean anthracnose, by S.G. Lehman and F.A. Wolf.
“Soybean anthracnose was ﬁrst observed at Raleigh, North
Carolina, and has reappeared repeatedly since then.” (3)
Pythium root rot on soybean, by S.G. Lehman and F.A. Wolf.
529. Wolf, F.A.; Lehman, S.G. 1926. Brown spot disease of
soybean (Abstract). Phytopathology 16(9):639-40. Sept.
• Summary: This is an abstract of a paper read at the meeting
of the southern section of the American Phytopathological
Society, with the Twenty-Seventh Annual Convention of the
Southern Agricultural Workers, at Atlanta, Georgia, February
3-5, 1926.
The complete paper was published in the J. of
Agricultural Research 33(4):365-74. Aug. 15.
530. South Manchuria Railway Co. 1926. Soya beans in
Manchuria. Dairen: SMRC Agricultural Ofﬁce. 40 p. Nov. 26
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cm. [Eng]
• Summary: Contents: 1. How Manchurian beans are
produced: Soybean production in the world (Japan,
Chosen {Korea}, Manchuria, China proper, United
States), bean cultivation in Manchuria (how production
has been increased, Manchuria suited for bean production
{meteorological peculiarities, Manchurian soil and bean
cultivation, local adaptability}). 2. World-wide demand for
Manchurian beans: Supply and demand in Manchuria, bean
demand in destination countries (demands in Japan, in China
proper, in Java {Dutch East Indies}, in European countries).
3. Uses of beans: Introduction (gives uses as food, cattle
feed, and fertilizer, and uses for the oil), general uses of
beans (beans, bean oil, bean cake, food), value of beans as
food (from general constituents, food value of beans from
new dietetic point of view, conclusion), uses of bean oil
(properties of bean oil, miscellaneous uses of bean oil {direct
uses (native), reﬁned bean oil for table use, substitute for
lard, substitute for butter, paint solvent, soap, glycerine and
fatty acid, candles, water proof, substitute for petroleum,
substitute for India Rubber, etc.}), uses of bean cake (as
fertilizer, bean cake as cattle feed, bean powder [probably
defatted soybean ﬂour] made from bean cake & its uses,
“soy” made from bean residuum, “Aji-no-moto” made
from bean residuum, water-paint made {Solite, invented
by Mr. T. Suzuki and manufactured and sold by the Dairen
Solite & Co. until several years ago}, protein products
made from bean residuum {such as paper sizing, celluloid
substitutes, and Satolite [soybean plastic]}). 4. Bean milling
in Manchuria: History of development, oil milling processes
(expressing process, by process of operation, by kinds of
expressing devices, by chemical / benzine extraction at
Honen Bean Mill, Dairen), advantages & disadvantages
of different processes (wedge, screw, & hydraulic systems
compared; round cake, plate cake, & extraction system
compared {advantages & disadvantages of extraction system,
advantages & disadvantages of bean plate, advantages &
disadvantages of hydraulic pressure system}), bean mills in
Manchuria.
5. Accumulation & distribution of beans, bean cake
& oil: Produce movements in South Manchuria, produce
movements in North Manchuria. 6. Business in Manchurian
produce: Business on the Exchange (Japanese Exchanges,
Chinese Exchanges), business outside the Exchanges (spot
deals in beans {river beans, market beans, osier bin beans,
train beans}, by forward contract {by future contract,
business in the green ﬁeld, by speculation}, business in bean
cake & oil).
7. Export staple produce: Staple produce in Manchurian
trade, exports of staple produce in South & North Manchuria
compared, position of custom houses in Manchuria
concerning export of staple produce.
In Chapter 4, “Bean milling in Manchuria,” section
1 titled “History of development” states: The [soya]

Bean milling industry was established in China a few
hundred years ago. In Manchuria, hemp oil mills used to
be practically all that existed up until about 60 years ago
[i.e., until about 1866]. Around Tiehling and Changchun,
which were important [soya] bean markets, the process for
expressing oil from hempseed was applied to Beans with
excellent results; this was the origin of the bean milling
industry in Manchuria. As the demand for bean oil kept
rising, hempseed oil found its uses gradually reduced, and in
time the term “oil mill” came to refer to a bean oil factory.
At that time, the object of the mills lay chieﬂy in producing
Bean Oil; Bean Cake was regarded as a by-product, good
only for cattle feed. Most of the demand was local and the
milling process was primitive and on a small scale, often
conducted by hand or by means of a donkey.
Phase II: The Sino-Japanese War (1894-1895) marked
the start of Bean Cake exports to Japan. As its fertilizing
value came to be recognized, demand for to Japan expanded
rapidly. Starting at this time, Bean Cake came to be seen as
the main product and Bean Oil as the by-product.
Phase III: In recent years, with the worldwide shortage
of oils and fats, Manchurian Bean Oil has come to be
exported worldwide; exports to the West have begun and
increased dramatically. Demand reached its zenith during the
Great War [World War I].
Photos show: Seed-bean ﬁeld (Agricultural Experiment
Station, Kungchuling). Soya beans in pods. Sowing of seed
beans. Bean plant in harvesting season. Weeding in bean
ﬁeld. Beans being threshed in farm-yard. Beans harvested
& carted away. Beans stored in Osier Bins in the yard of the
local merchant. Bean carts wending their way the Market in
the Interior. Old screw patterned presses in Manchuria. Hills
of bags of beans in Changchun Station Yard. Train loads
of bean cake to be shunted to quay of shipment. Hydraulic
pressure system in Manchuria.
The section titled “’Aji-no-moto’ made from bean
residuum” (p. 17) states: “In the amino acid that constitutes
[soy] bean protein is contained much glutamic acid that
serves as the chief source of ‘ajinomoto,’ a very popular
ﬂavor at Japanese table. Thus, by decomposing the
constituents of bean residuum [defatted soybean meal],
the manufacture of glutamic acid soda will be easily
accomplished.” Note: This is the earliest document seen
(Jan. 2014) concerning “aji-no-moto” / “ajinomoto” (monosodium-glutamate) made from soybeans.
531. Wenholz, H. 1926. Soybeans–A new farm crop.
Agricultural Gazette of New South Wales 37(12):915-20.
Dec. 1.
• Summary: Contents: Introduction. Climate and soil.
Soybeans for hay. Soybeans as a supplementary crop in
maize. Soybeans for seed. Place of soybeans in crop rotation.
“In soybeans Australia may be said to be on the verge
of discovering what should prove, for many districts, a
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valuable farm crop. Soybeans were introduced and tried out,
chieﬂy on the coast, several years ago, but were discarded as
having no special merit. Further introductions (from America
and elsewhere) were made more recently, and the crop was
tested in some of the tableland districts with much more
encouraging results.”
“Mr. J.S.R. Crawford, Emu Swamp, Orange, who has
probably had more experience with soybeans than any other
farmer in this State [New South Wales], having grown this
crop ﬁrst in 1914, states that farmers in this district “’want
a summer crop, a legume if possible, that we can harvest
before ploughing for wheat. This is where soybeans are
valuable. We either cut for hay or graze down. Sheep graze
the crop right to the ground. They are very keen on it and
we have found this is also the case with horses and cattle*.”
(Footnote: *”Rabbits are also extremely fond of soybeans.)”
We are pleased with the way soybeans stand a dry time
[drought].’
“Further particulars regarding the culture of this
crop are given in a leaﬂet published by the Department
of Agriculture.” Address: B.Sc. (Agriculture), Special
Agricultural Instructor.
532. Gardner, Max W. 1926. Indiana plant diseases, 1924.
Proceedings of the Indiana Academy of Science 35:237-57.
Dec. See p. 253. [17 ref]
• Summary: “Soybean:–Bacterial spot, caused by Bact.
glycineum, was generally prevalent. The Manchu variety
now constitutes most of the commercial crop in the state and
seems to be less subject to mosaic than the Midwest variety...
Stem blight, caused by Diaporthe sojae, was found in Cass
County in the Dunﬁeld variety. Rhizoctonia crown rot was
rather serious early in the season, due probably to the cool,
wet weather, was found in Marshall, Parke, and Jefferson
counties. The plants were killed by stem infection at the
surface of the soil. A purplish discoloration of the seed due to
a fungus invasion of the seed coat was rather common.”
Note: This is the earliest published observation seen
of purple seed stain (on soybeans?) in the USA. Address:
Purdue Univ. Agric. Exp. Station, Indiana.
533. Gardner, Max W. 1926. Indiana plant diseases, 1925.
Proceedings of the Indiana Academy of Science 36:231-47.
Dec. See p. 242. Proceedings of the Forty-Second Annual
Meeting. [12 ref]
• Summary: Discusses: Bacterial blight, caused by Bact.
glycineum. Mosaic accompanied by leaf drop. Purple seed
stain in the presence of the mycelium of a Cercospora
between the layers of the seed coat. “It seems very likely
that this disease is identical with the purple speck disease
reported in Japan (Matsumoto and Tomoyasu 1925) and
caused by Cercospora kikuchii.” Address: Purdue Univ.
Agric. Exp. Station, Indiana.

534. Pethybridge, G.H. 1926. Fungus and allied diseases of
crops, 1922-24. Great Britain, Ministry of Agriculture and
Fisheries, Miscellaneous Publications 52:1-97. *
• Summary: Bacillus lathyri was isolated from soybeans.
535. Drayton, F.L. 1926. A summary of the prevalence
of plant diseases in the Dominion of Canada, 1920-1924.
Canadian Department of Agriculture, Bulletin No. 71. 88 p.
See p. 43. New Series.
• Summary: Reports the occurrence of 3 soybean diseases:
Root rot (Fusarium sp.) found in Manitoba in 1924. Leaf
Spot (Bacterium glycenium F.C. Coerper) found in Manitoba
in 1924, and in some of the variety plots at the Harrow
Experimental Station, Ontario. Mosaic, found in Macdonald
College, Quebec, in 1923 and 1924. Also at Harrow, Ontario,
in 1924. Address: Plant Pathologist, Ottawa.
536. Hall, C.J.J. van. 1926. Ziekten en plagen der
cultuurgewasen in Nederlandsch-Indië in 1925 [Diseases
and pests of cultivated plants in the Dutch East Indies during
1925]. Mededeelingen van het Instituut voor Plantenziekten
(Buitenzorg) No. 70. 51 p. See p. 20-21. [Dut]
• Summary: Discusses Etiella zinckenella, Melanagromyza
sojae at the following locations: Residenties Cheribon
and Indramajoe, Residentie Pekalongan, Jogjakarta
[Djokjakarta, Yogyakarta], Soerakarta, Semarang [Central
Java], Rembang, Madioen, Kediri, Soerabaja, and Besoeki.
Address: Buitenzorg.
537. McCallan, E.A. 1926. Report of the Director of
Agriculture for the year 1925. Report of the Department of
Agriculture, Bermuda For the year 1925. p. 3-35.
• Summary: Pages 23-24, under “Soil Improvement by
Green Manuring,” state: “Several leguminous green manure
crops have been tested at the Station, and cowpeas and
soy beans have to date proved the most suitable. Cowpeas
possess two advantages over soy beans, namely, the
attendant bacterium is present in most soils, and heavier
crops generally secured. The soy bean, on the other hand,
possesses the following advantages, the seed is cheaper, the
plant is of erect growth and is thus more easily handled, it is
more resistant to drought, and is far more readily eaten by all
kinds of farm stock. When used as fodder 80 per cent of its
manurial value may be returned to the soil.
“The soy bean is the most valuable agricultural plant
recently introduced into Bermuda. In addition to its high
value as a soil renovator, it is an excellent fodder crop.”
A table shows the digestible crude protein and the
percentage of carbohydrates and fat in dried soy bean seeds,
and soy bean hay (based on ﬁgures from W.A. Henry).
“Soy beans possess a third use, namely, as a green
table bean. Though difﬁcult to shell, their ﬂavour is most
excellent.
“In conclusion, the beneﬁts which follow leguminous
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green manuring are brieﬂy set down: (1) Addition of humus,
(2) addition of nitrogen, (3) conservation of plant-food, (4)
concentration of plant-food, (5) improvement of physical
condition of soil, (6) control of weeds, (7) saving of labour
and (8) more effective use of fertilisers.” Address: Director
of Agriculture, Agricultural Station, Bermuda.
538. Mueller, A.; Stapp, C. 1926. Beitraege zur Biologie
der Leguminosenknoellchenbakterien mit besonderer
Beruecksichtigung ihrer Artverscheidenheit [Contributions to
the biology of leguminous root nodule bacteria with special
consideration of their species diversity]. Arbeiten aus der
Biologischen Reichsanstalt fuer Land- und Forstwirtschaft
14(4):455-544. [103 ref. Ger]
• Summary: A very long and detailed article with a superb
table of contents at the beginning and bibliography at the
end.
Contents: 1. Foreword. 2. Introduction. 3. Bacteria
Strain from the Root Nodules. 4. Behavior of Bacteria
toward the Plants. 5. Form and Content of the Bacteria.
6. Bacteria Flagellation. 7. Growth Characteristics of
the Bacteria and Their Behavior on Various Nutritional
Substrates. 8. Sources of Carbon and Nitrogen for the
Bacteria: Carbon Sources, Nitrogen Sources. 9. Inﬂuence of
Various Substances on the Form of the Bacteria 10. Cardinal
Points of Temperature
11. Resistance of the Bacteria to External Inﬂuences:
Higher Temperatures, Desiccation, Acids and Alkalis,
Pesticides.
12. Special Biological Properties of the Bacteria:
Oxidation, Reduction, Fat Splitting, Starch Splitting,
Sugar Splitting, Glycoside Splitting, Gelatin Liquefaction,
Formation of Indole and Indole Acetic Acid, Formation of
Phenol,
13. Behavior with Dyes: Gram’s Stain, Acid Resistance.
Summary. Bibliography.
With 4 tables. On p. 548 is a section speciﬁcally about
the soybean (Soja hispida) and its nitrogen-ﬁxing bacteria. In
addition Soja and Soja hispida are mentioned on many, many
pages of this article.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest document seen (April 2019)
concerning pesticides and soy. Address: [Germany].
539. Ogilvie, Lawrence. 1926. Report of the plant
pathologist for the year 1925. Report of the Department of
Agriculture, Bermuda For the year 1925. p. 36-63.
• Summary: “Looper [Pseudoplusia includens]. A caterpillar
very injurious to the leaves of soy beans and cowpeas during
the summer months was bred out and proved to be the larvae
of Phytometra oo Cram., common also on potato leaves.”
Address: Plant Pathologist, Agricultural Station, Bermuda.

540. Stevenson, John Albert. 1926. Foreign plant diseases:
A manual of economic plant diseases which are new to or
not widely distributed in the United States. Washington, DC:
USDA, Ofﬁce of the Secretary. viii + 198 p. See p. 171-72.
23 cm. [ soy ref]
• Summary: Pages 171-72, under “Soja,” list 19 diseases
attacking Soja spp. which are new to or not widely
distributed in the U.S.: “Aecidium glycines P. Henn. Leaf
rust on S. max in Tanganyika and Uganda.” Note: This is the
earliest document seen (March 2019) concerning soybeans in
Uganda, or the cultivation of soybeans in Uganda.
“Ascochyta sp. On S. max in Japan.
“Bacterium sp. A leaf-spotting disease of S. max, said to
be due to a bacterium distinct from other species on this host,
is reported from Japan.
“Cercospora daizii Miura. Leaf spot on S. max in
Manchuria.
“Cercospora glycines Cke. Deﬁnite dark-brown leaf
spots on Glycine clandestina in Australia.
“Colletotrichum glycines Hori. Anthracnose on stems
and pods of S. max in Japan and Chosen.
“Fusarium sp. Causes ring spot disease of S. max in
Manchuria.
“Hypochnus centrifugus Tul. Causes cankers on stems,
blighting infected plants of S. max in Manchuria.
“Hypochnus cucumeris Frank. See Cucumis.
“Mosaic. Mosaic disease of S. max reported from Japan
is probably the same as the mosaic and crinkling reported
from the United States.
“Mycosphaerella phaseotarum Siem. See Phaseolus.
“Peronospora manshurica (Naoum) Syd. (P. trifoliorum
De B. var. manshurica Naoum.) Downy mildew on leaves of
S. max in Siberia, India, Formosa, and Manchuria, causing
premature leaf fall.
“Phyllosticta sojaecola Massal. (Phaeosphaerulina
sojaecola Miura.) Subcircular, dull-brown leaf spots on S.
max in Japan, Russia, Manchuria, and Italy.
“Pseudomonas glycines Nak. Circular yellow leaf spots,
becoming brown to dark-brown with yellow margins on S.
max in Japan. The spots may be as numerous as 70 to 80 per
square centimeter, causing death of infected leaves.
“Septoria glycines T. Hem. Brown leaf spots on S. max
in Japan and Manchuria.
“Septoria sojina v. Thuem. Irregular yellowish leaf
spots on S. max in Italy, Japan, and Austria.
“Trotteria venturioides Sacc. Black mildew on leaves of
S. max in the Philippines.
“Uredo vignae Bres. See Vigna.
“Uromyces sojae (P. Henn.) Syd. Brown rust
pustules on leaves of S. max in Japan, Java, China, India,
Formosa, Manchuria, and the Philippines.” Address: Chief
Pathological Inspector, Federal Horticultural Board.
541. Sharp, C.G. 1927. Correlation of virulence and acid
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agglutination of a smooth and rough strain of Bacterium
phaseoli sojense (Abstract). Phytopathology 17(1):49. Jan.
• Summary: About soybean bacterial pustule. Smoothness is
apparently correlated with greater virulence, and roughness
with lesser virulence. “When inoculated into leaves of soy
beans by needle pricks, the smooth strain produced 62 per
cent infection in 4 days; the rough. 39 per cent. Both strains
produced 100 per cent infection in 8 to 10 days.” Roughness
is correlated with greater agglutinability. “The rough strain
agglutinates spontaneously in distilled water.”
This is an abstract of a paper presented at the Eighteenth
Annual Meeting of the American Phytopathological Society,
Philadelphia, Pennsylvania, December 27, 1926 to January 1,
1927.
An expanded version of the paper was published in
Botanical Gazette 83(2):113-44. April.
542. Mann, Frank I. ed. 1927. Best land for soybeans.
Prairie Farmer 99(6):17. Feb. 5.
• Summary: T.A.B. from Clinton County, Illinois writes
“Which land would be the best for soybeans, wheat stubble,
old meadow with heavy sod, or land which has cowpeas and
soybeans on it last year? Will you volunteer oats that has
been frozen, come out and mature in the spring?” Mr. Mann
answers his question. “The fall plowed wheat stubble would
make a good place for soybeans. It could be disked several
times in the spring before time to sow the soys and this
would tend to reduce the weeds, which are the great enemies
to soys.”
543. W.F.K. 1927. Oats don’t pay–Grow soybeans: W.E.
Riegel, who has quit growing oats, says soys are a proﬁtable
crop. Prairie Farmer 99(13):3. March 26.
• Summary: “With high farm-operating costs to meet, it
is time for farmers to look for a crop to replace oats in the
rotation. Soybeans are the best suited for this purpose,
according to W.E. Riegel, Master Farmer of Champaign
county, Illinois. Riegel discontinued the growing of oats in
1914. Since that time he has devoted a considerable part of
the farm acreage to soys.”
“On most farms in Champaign county, the yields run
from 14 to 25 bushels. Many of our farmers are growing
beans for the commercial markets and are now getting $1.25
a bushel. Wheat is worth about the same price. The returns
from the two crops are therefore about equal. The soys have
the distinct advantage that they are not susceptible to injury
from the chinch bug and Hessian ﬂy.”
“The bean we have found to be the best for general
purpose is the Manchu. This is a better bean than the
Midwest for us. A selection of the Manchu known as the
Morse Manchu is even better and will probably be grown
quite generally in this community.”
A small oval portrait photo shows Mr. Riegel. Note:
This is the only document seen (Dec. 1998) that mentions the

soybean variety Morse Manchu.
544. Yokogi, K. 1927. Daizu shiroginu-byô no kenkyû
narabini daizu otsubu shiroginu byôkin to inemon byôkin to
no idô ni tsukite [On the Hypochnus disease of soybeans and
its comparison with that of rice plants]. Byochu-gai Zasshi
(J. of Plant Protection, Tokyo) 14:146-58. March. [15 ref.
Jap]
• Summary: Both Hypochnus sasakii and H. centrifugus are
known to be pathogenic to soybeans in Japan. Morphological
studies and cross inoculation tests on the two fungi from
both rice and soybean revealed no signiﬁcant difference,
and accordingly it was considered that only one species was
involved. Optimum temperature for the growth of the fungus
was found to be 30º C., for sclerotial development 28º C.
Address: Moto Kyoto Teikoku Daigaku, Shokubutsu Byorigaku Kenkyushitsu.
545. Morse, W.J. 1927. Soy beans: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1520. 34 p. April. Revised
1939 and 1949. Supersedes Morse 1918b. The Soy Bean.
USDA Farmers’ Bulletin No. 973. [36 ref]
• Summary: Contents: History of the soy bean. Climatic
adaptations. Soil preferences. Varieties: Descriptions
of varieties (59 varieties and 44 synonyms). Varieties
recommended for different areas. Preparation of seed
bed. Fertilizers. Inoculation. Time of seeding. Methods of
seeding. Rate of seeding. Depth of seeding. Cultivation. Soy
beans in rotations. Soy beans in mixtures: Soy beans and
corn, cowpeas, Sudan grass, millet. Insect enemies of soy
beans: Grasshoppers, blister beetles, Mexican bean beetle,
other beetle enemies, leaf hoppers, army worms and other
caterpillars, the green clover worm, chinch bugs. Diseases
of the soy bean: Bacterial blight, bacterial pustule, mosaic,
fusarium blight or wilt disease, stem rot, pod and stem blight,
sunburn, downy mildew, anthracnose, root knot (caused by
a tiny eelworm or nematode, Heterodera radicicola). Other
enemies of soy beans (rabbits, woodchucks).
The soy bean is “also called the soja bean, the soya
bean, and in North Carolina the stock pea.” “Previous to
1908 the trade in soy beans was largely conﬁned to oriental
countries, particularly China, Manchuria, and Japan. Since
that time the value of the soy bean and its products has
gradually been realized in other countries, and during the
last decade they have attained considerable importance in
the world’s commerce. At the present time the soy bean is
cultivated principally in China, Manchuria, Japan, Chosen
(Korea), and the United States, but it is also of more or less
importance in northern India, Indo China, and the Malayan
Islands. Soy beans are grown also in Italy, France, southern
Russia, Hungary, Hawaii, Egypt, South Africa, and in a
few countries of South America, but the acreage in these
countries is very limited.
“The soy bean was introduced into the United States as
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early as 1804 and for several decades was regarded more as
a botanical curiosity than as a plant of economic importance.
Since 1890 nearly all of the State Agricultural Experiments
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“The soy bean has been used mainly for forage purposes
in the United States, but as a forage crop alone it would not
likely become one of the major ﬁeld crops. The acreage
in soy beans has increased very rapidly during the last
decade. Previous to 1917 considerably less than 500,000
acres were grown. In 1924 there were more than 2,500,000
acres, of which 1,000,000 were grown for hay, 932,000 for
pasture and silage, and 613,000 for the production of seed.
More than 10,000,000 bushels of soy-bean seed and about
1,360,000 tons of soybean hay were produced in 1924.”
The 103 soy bean varieties and synonyms described
on pages 5-11 are as follows (in alphabetical order): A.K.,
Aksarben, Arlington, Austin, Banner–same as Midwest,
Barchet, Biloxi, Black Beauty–same as Ebony, Black
Eyebrow, Black Sable–same as Peking, Bopp–same as
Chernie, Brown–same as Mammoth Brown, Chernie,
Chestnut, Chiquita, Columbia (from China), Columbian–
same as Columbia, Dixie, Dunﬁeld, Early Brown, Early
Green–same as Medium Green, Early Virginia Brown–same
as Virginia, Early Wilson–same as Wilson, Early Wisconsin
Black–same as Wisconsin Black, Early Yellow–same as Ito
San, Easycook (from Shantung province, China in 1894),
Ebony, Elton, Essex–same as Peking, Extra Early Black
Eyebrow–same as Black Eyebrow, Extra Select Sable–same
as Peking, Giant Brown–same as Mammoth Brown, Goshen
Proliﬁc, Green–same as Medium Green, Guelph–same as
Medium Green, Habaro, Haberlandt, Hahto (“Introduced
under S.P.I. No. 40118 from Wakamatsu, Japan, in 1915. It
is commonly known in Japan as ‘dove killer,’ and is said to
be used boiled in the green stage... Especially valuable as
a green vegetable bean when three-fourths to full grown”),
Hamilton, Herman, Hollybrook, Hongkong, Hoosier, Illini,
Ilsoy, Indiana Hollybrook–same as Midwest, Ito San, Jet,
Laredo, Large Brown–same as Mammoth Brown, Large
Yellow–same as Mammoth Yellow, Late Yellow–same as
Mammoth Yellow, Lexington, Mammoth–same as Mammoth
Yellow, Mammoth Black–same as Tarheel Black, Mammoth
Brown, Mammoth Yellow, Manchu, Manchuria–same as
Pinpu, Mandarin, Medium Early Green–same as Medium
Green, Medium Early Yellow–same as Ito San, Medium
Green, Medium Yellow–same as Midwest, Merko, Midwest,
Mikado, Minsoy, Mongol–same as Midwest, Morse,
Ogemaw, Ohio 9035–same as Hamilton, Old Dominion,
Otootan, Peking, Perley’s Mongol–same as Midwest, Pinpu,
Red Sable–same as Peking, Roosevelt–same as Midwest,
Roosevelt Medium Early Yellow–same as Midwest, Royal–
same as Wilson Five, Sable–same as Peking, Shanghai–same
as Tarheel Black, Sooty, Southern–same as Mammoth
Yellow, Southern Proliﬁc, Soysota, Tarheel–same as Tarheel

Black, Tarheel Black, Tarheel Brown–same as Mammoth
Brown, Tokyo, Virginia, Virginia Early Brown–same as
Virginia, Wea, White Eyebrow, Wilson, Wilson-Five,
Wisconsin Black, Wisconsin Early Black–same as Wisconsin
Black, Wisconsin Pedigreed Black–same as Wisconsin
Black, Yoko–same as Yokoten, Yokoten, Yellow–same as
Mammoth Yellow.
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Black Sable, Early
Virginia Brown, Extra Early Black Eyebrow, Giant Brown,
Large Brown, Tarheel Brown, Virginia Early Brown, or
Wisconsin Pedigreed Black.
Note 2. This is the earliest document seen (Aug. 2013)
which states that Black Sable is the same as Peking, or that
Brown, Giant Brown, Large Brown, and Tarheel Brown are
the same as Mammoth Brown, or that Early Green is the
same as Medium Green, or that Early Virginia Brown and
Virginia Early Brown are the same as Virginia, or that Early
Wisconsin Black and Wisconsin Early Black and Wisconsin
Pedigreed Black are the same as Wisconsin Black, or that
Extra Early Black Eyebrow is the same as Black Eyebrow,
or that Mammoth Black is the same as Tarheel Black, or that
Yellow is the same as Mammoth Yellow.
Photos show (unless otherwise stated): (1) A typical soybean plant growing alone. (2) “Outline map of the United
States showing by numerals the areas to which the soy bean
is especially adapted. The varieties suited to the various areas
for different purposes are discussed on page 11. Outside
the unnumbered areas the soy bean either can not be grown
proﬁtably or it is in the experimental stage.” A vertical line
shows that the soybean grows east of the 99th meridian. The
area east of this line is divided into 5 zones by 4 lines parallel
to the latitudes. Soybeans can also be grown in small parts of
Arizona, New Mexico, and California, where extremely hot
weather prevails during the period when the seed is forming.
(3) Roots of a soy-bean plant showing abundant development
of nodules.
(4) Soy beans and corn planted in alternate rows; two
men and waist-deep among the plants. (5) “The ordinary
grain drill may be used for sowing either in rows or in close
drills.” It is pulled by horses and a man, seated on top,
is looking backward. (6) Seeds of the 22 more important
varieties of soy beans now grown in the United States
showing the wide range in the size of the seed. Soybeans
range from 1,250 seeds to the pound for the Hahto (large) to
9,950 seeds to the pound for Barchet.
(7) “The rotary hoe is an excellent implement for either
solid or row plantings.” This one is pulled by two horses; a
man is seated on top. (8) “Soy beans seeded in the same row
with corn. They are more generally grown with corn than
with any other crop.” A man is standing in front of the tall
plants. (9) “A ﬁeld of soy beans and Sudan grass grown in
mixture for hay.” (10) Roots of a soy-bean plant showing
galls caused by the nematode Heterodera radicicola.
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Address: Agronomist, Ofﬁce of Forage Crops, Bureau of
Plant Industry, USDA, Washington, DC.
546. Sharp, C.G. 1927. Virulence, seriological, and
other physiological studies of Bacterium ﬂaccumfaciens,
Bacterium phaseoli and Bacterium phaseoli sojense.
Botanical Gazette 83(2):113-44. April. Plus 1 plate on
unnumbered page at end. [27 ref]
• Summary: The three bacterial forms differed in
morphology, physiology, and virulence, and could be
differentiated by the use of the agglutination test. Address:
Alabama College, Montevallo, Alabama; Hull Biological
Lab., Univ. of Chicago, Illinois.
547. Wallaces’ Farmer. 1927. Hay crops to replace late corn:
Soybeans and sudan [grass] promise more feed than corn
planted after June 1. 52(21):780. May 27.
• Summary: “Two Outstanding Crops in Iowa: What crop or
crops should we plant? For Iowa conditions, two crops are
really outstanding. They are soybeans and sudan grass. While
late May is the recommended time of planting for both of
these crops, they can be planted safely up until June 10. Both
call for a seedbed prepared as for corn. Both have trouble
with weeds if their sprouting and early growth are delayed
by extremely cool weather or a poorly prepared seed-bed.
Neither requires labor during corn plowing time. Soybeans
make hay equal or nearly equal to clover or alfalfa.” Address:
Des Moines, Iowa.
548. Burger, A.A. 1927. Strayer grows soys: A twelve-year
experience. Successful Farming 25(5):5, 28. May.
• Summary: “Twelve years ago [i.e., in about 1915] the
soybean was ﬁrst being generally introduced in the cornbelt.
At that time Bert Strayer of Black Hawk county, Iowa,
secured some black eyebrow [Black Eyebrow] seed and
the results were so satisfactory that he has been growing
soybeans ever since. With him the acreage has increased
every year until he is now recognized as one of the largest
growers of soybeans in the state. Last year on his quartersection farm he grew 60 acres of beans. Soybeans are a
favorite crop with Strayer because they are easy to grow and
handle, because they make a high protein feed, and because
they are nitrogen-gathering, soil-enriching plants. The crop
has been so satisfactory that it has entirely replaced the corn
crop. Bert says that it pays him better to grow soys and buy
his corn.”
Soys add nitrogen to the soil, but not quite as much
as clover, alfalfa, or sweet clover–nor is the soybean root
system so extensive. The soybean gathers nitrogen by means
of nodules on the roots, and adds both nitrogen and humus
to the decaying roots, stems, and leaves that are left on the
ground. Last year Strayer grew both oats and barley after
soys; they grew taller and ranker, had a deeper green color,
and yielded 5-10 more bushels per acre. “Such results have

been recorded for twelve years; soys are practically the only
legume grown on the farm, yet the land is becoming more
fertile and larger crops are grown every year.” Strayer’s
average soybean yield on his 60 acres last year was 25
bushels per acre.
He has tried a great many different soybean varieties.
Last year he grew black eyebrow, Manchu, and Dunﬁeld.
Details of how Strayer cultivates and harvests soybeans are
given.
Photos show: (1) Two horses pulling a weeder, which
gives young soybeans a good cultivation. (2) A man wearing
a hat standing in a ﬁeld of soybeans “that will give a good
yield of hay.” (3) A close-up of soybean seeds.
Note: This is the earliest document seen (March 2008)
that mentions Bert Strayer, or any member of the Strayer
family of Iowa, in connection with soybeans.
549. Lehmann, Emil W.; Blauser, I.P. 1927. Combines in
Illinois. Illinois Agricultural Experiment Station, Circular
No. 316. 16 p. May.
• Summary: Contents: Introduction. Old methods wasted
30-percent of soybeans. Combine cuts two-thirds off losses.
Wheat losses reduced one-third. Combines also efﬁcient
on clover seed. Combine idea dates back to 1840. Helped
solve labor problem in Kansas. Combines found on all sizes
of farms. Three types now being used in Illinois (in terms
of power source). 15-30 tractor most common for pulling.
Horses sometimes used to pull combines. Threshing costs cut
half to two-thirds. Combines harvest 11,105 acres in 1926.
Five factors limit acreage harvested. Combine can be used
about half of July. Grain must be ripe to “combine.” Two
men ordinarily can handle combine. “Combined” grain of
high quality. Scattered straw easily plowed under. Troubles
and adjustments of the combine: Bean losses high unless
combine cuts low, weeds sometimes handicap combine,
slow cylinder speeds prevent split beans, sweet clover gives
combine severe test. Combine can claim many advantages.
Machine also has its disadvantages.
“The ﬁrst combine, or harvester-thresher, was used in
Illinois in the fall of 1924. Two hundred twelve acres of
soybeans were harvested with it. The following year the
number of combines in the state increased to 12 and in 1926
to 64, one farmer having two machines in 1926.
“The ﬁrst combine was bought by farmers who were
trying to solve a serious harvesting problem. They were not
satisﬁed with the loss, expense, and labor of cutting soybeans
with a mower or binder and then threshing them with a grain
separator. Tests of these methods showed that the losses
ranged all the way from 15 percent under the most ideal
conditions to 45 percent under less favorable conditions, the
average being about 30 percent.
“Farmers who brought the combine into Illinois had
trouble buying the machine. They were turned down by
two of the larger machinery companies and when the
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third company ﬁnally did sell them a combine there was
no guarantee that it would do the work. Nevertheless
the machine harvested soybeans efﬁciently and in good
condition, even the 60 acres were so weedy that they could
hardly have been harvested by any other method.”
The main crops harvested in 1926 were soybeans (5,856
acres), wheat (2,876), and oats (1,252). Quality of harvested
crop was generally improved. The old methods wasted 30%
of the soybeans, whereas the results of 24 tests in harvesting
soybeans with combines showed an average loss of only
8.89%. The combine originated in about 1840 in the Paciﬁc
Northwest, then in about 1917 it began to move eastward,
mostly for harvesting wheat, as in Kansas. Combines are
drawn with a tractor or by horses.
In Illinois, the most combines (12 of 52) are used on
farms 301 to 400 acres in size. The the ﬁrst combines were
9-12 feet wide and had “separate motors mounted on them to
operate the combine. These may be drawn with a tractor or
by horses... The third type of combine was given its ﬁrst trial
in the fall of 1926 in soybeans. It is mounted on a tractor and
driven by the tractor through the belt pulley. The cutter bar
is directly in front of the tractor, the threshing and separating
parts are on the right side, and the grain tank on the left. The
machine has possibilities but will have to be changed to cut
lower before it will harvest soybeans as efﬁciently as the
other two types of combine” (p. 6-7).
“Bean losses high unless combine cuts low: Losses [on
the ground] back of the cutter bar are the heaviest ones in
harvesting soybeans with a combine. The amount of loss
depends upon the amount of lodging, the height of cut, and
the height of the lowest pods on the stems. With a properly
adjusted combine on level ground it is possible to cut as low
as 4 inches above the ground. To do this it is necessary in
some cases to use a special low-cutting type of cutter bar.
Special shoes are used as runners on each end of the cutter
bar to keep the guards from entering the ground. This change
is necessary if the cutter bar is to run as low as possible at
all times. Lodge beans, even when leaning in the direction
of travel, are picked up quite satisfactorily by slowing down
the forward motion of the combine. The reel slats then move
faster than the forward travel of the combine and the reel
picks up the stalks and puts them back on the platform” (p.
13).
Photos show: (Fig. 1) A combine harvesting soybeans (p.
4). (3) Measuring losses from a combine harvesting soybeans
(p. 6). (4) The common peg-tooth cylinder used in combines
(p. 7). (5) The bar type of cylinder used in combines. Table
2 (p. 10-11) shows the “Amount and quantity of crops
harvested with 52 combines in Illinois, 1926.” Soybeans
were most frequently combined, followed by wheat. In most
cases, the grade or quality of the combined crop was better
than with ordinary methods.
Note 1. This is the earliest document seen (July 1998)
that mentions the use of a “cutter bar” (spelled as two words)

for soybean production.
Note 2. This is one of the two earliest tests conducted on
combine header losses in soybeans.
Note 3. These combines used draper conveyor side feed
headers; the soybean yield was 12 bushels/acre. Address: 1.
Chief in Farm Mechanics; 2. First Asst. in Farm Mechanics.
550. Tehon, L.R.; Daniels, E.Y. 1927. Notes on the parasitic
fungi of Illinois–III. Mycologia 19(3):110-29. May/June. See
p. 117-18.
• Summary: Includes a technical description of Phyllosticta
glycineum Tehon & Daniels n.sp. (=P. sojaecola), which
was found on soybeans (Glycine hispida) in 1925 in Arthur,
Douglas County, Illinois.
551. Zimmermann, A. 1927. Die Sojabohne [The soybean].
Tropenpﬂanzer (Der) (Berlin) 30(9):353-77. Sept. [31 ref.
Ger]
• Summary: Contents: Description of the plant. Varieties.
Climate. Soils. Tillage. Fertilization & manuring. Bacteria
for the root nodules. Characteristics of the seed. Distance
between seeds and seeding rate. Depth of planting seeds.
Subsequent maintenance. Crop rotation and mixed cultures.
Harvest. Pests and diseases. Yields (in various soybeangrowing countries). Chemical composition of the seed, plant
and straw. Utilization. Production.
Food uses in East Asia include tofu (Bohnenkäse), soy
sauce or shoyu (Bohnenkäse), miso (Bohnensülze), and
soymilk (vegetablische Milch), green vegetable soybeans,
and soynuts. The production of these products has been
described by (among others) Honcamp (1910) and Fesca
(1898).
In Germany and Austria, during World War I, foods
were made from soybeans in various factories: Soy
ﬂour (Sojamehl), fresh and dried soymilk (Frisch- und
Trokenmilch), dry cream (Trockenrahm), etc.
In Austria (according to Fürstenberg 1916, vol. I, p.
24) soybeans have long been used as a coffee extender or
substitute. They are also used for the same purpose in the
United States.
Church (1923) investigated closely the Japanese method
for making soy sauce and considers it possible that this
industry could also develop in the United States.
Soybean cake (Sojakuchen) and soybean meal
(Sojamehl, Sojabohnenschrot) are both residues (Rückstände)
left from making soy oil.
552. Takimoto, S. 1927. Daizu no saikin-sei hanten-byô
[Bacterial spotting disease of soybean]. Byochu-gai Zasshi
(J. of Plant Protection, Tokyo) 14:559-66. Oct. [13 ref. Jap]
• Summary: The disease occurred in Japan and Korea. Its
causal organism is named Bacterium sojae var. japonicum
n.var. (=Pseudomonas glycinea), and morphology and
cultural characters are described in detail. Address: Kyushu
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Teikoku Daigaku, Nôgaku-bu, Shokubutsu Byori-gaku
Kyoshitsu.
553. Bollmann, Hermann; Rewald, Bruno. 1927. Verfahren
zur Herstellung von Schaedlingsbekaempfungsmitteln
[Process for the manufacture of pesticides]. German Patent
476,293. Dec. 8. 2 p. Issued 13 May 1929. [Ger]
• Summary: Lecithin is added for improvement of the
distribution and adhesion.
Note: Soy is mentioned only once in this patent in the
form “Sojabohnen” (soybeans). The expanded version is
“aus den Sojabohnen gewonnene Phosphatide” (phosphatides
obtained from soybeans). Address: 2. PhD. Both: Hamburg
[Germany].
554. Farming in South Africa. 1927. Soya bean as an
alternative summer legume: Useful as a stock-food and a soil
renovator. 2(21):497-98. Dec.
• Summary: Contents: Alternative legumes. Food value
of soya bean. Is a soil renovator. How to inoculate. Useful
varieties. How to plant. When to plant. Fertilizer treatment.
Cultural treatment. Harvesting of seed. Harvesting as hay
or silage. Yield of seed and hay. Reasons why soya beans
should be grown.
In Natal, the cowpea is the traditional summer legume.
But soybeans do better under very sour soil conditions and
during an exceptionally wet season. Trials carried out at the
Cedara School of Agriculture also show that the soybean is
more disease-resistant than the cowpea. The food value of
soya bean lies in its ability, when fed with corn, to increase
the milk yield of dairy stock and to give excellent results
in fattening oxen. The varieties Mammoth, Southern, and
Chinese White are commonly grown in Natal for hay and
silage, yielding 1½ to 2½ tons per acre. Brownie is a proliﬁc
seed producer, yielding up to 12 bags/acre.
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety “Chinese White.”
555. Ingram, Jesse W. 1927. The striped blister beetle on soy
beans. USDA Leaﬂet No. 12. 5 p. Dec.
• Summary: Contents: An unwelcome yearly visitor. What
the beetle looks like. Other plants the beetle eats. Where the
beetles come from and where they go. Natural checks to the
beetle not much help. Arsenicals only drive the blister beetles
away. Sodium ﬂuosilicate dust the best remedy. What sodium
ﬂuosilicate is and where to get it. Other ways to destroy
blister beetles.
The striped blister beetles (Epicuata lemniscata) appear
every year in nearly all soy-bean ﬁelds in southwestern
Louisiana. Arsenicals only drive the beetles away. Sodium
ﬂuosilicate dust is the best remedy.
Figures show: (1) Illustration (line drawing): “The
striped blister beetle. Enlarged between 2 and 4 diameters.”
(2) Photo: “Blister beetles feeding on soy bean foliage.”

(3) Photo: “A good hand duster for dusting blister beetles.”
Address: Junior Entomologist, Div. of Cereal and Forage
Insects, Bureau of Entomology.
556. Goidanich, A. 1927. Coleotteri importati da navi
[Beetles imported in ships]. Bolletino della Societa
Entomologica Italiana 59(3):46-48. [Ita]*
557. Chambliss, C.E. 1927. Soy-bean rotation increases rice
yields greatly. Yearbook of Agriculture (USDA) p. 673-75.
For the year 1926.
• Summary: “Experiments conducted for a period of 14
years at the rice experiment station, Crowley, Louisiana,
show that weeds can be controlled and may be eradicated by
growing rice in rotation with soy beans.” Address: Louisiana.
558. Powell, Fred Wilbur. 1927. The Bureau of Plant
Industry: Its history, activities, and organization. Baltimore,
Maryland: The Johns Hopkins Press. 121 p. Index. 23 cm.
Institute for Government Research (Washington, DC).
Service Monographs of the United States Government No.
47. [185 ref]
• Summary: Contents: Foreword. 1. History: Anticipatory
period, prior to 1839, preliminary period 1839-1862,
formative period 1862-1901, period of development, since
1901.
2. Activities: Plant nutrition investigations, seed
introduction (new and rare seed distribution, seed testing),
foreign plant introduction, plant breeding and selection,
promotion of improved cultural methods, promotion of
improved methods of handling of crops, promotion of
utilization of plants and plant products, investigations in
systematic botany, general physiological and fermentation
investigations, ecological investigations, biophysical
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investigations, investigations in plant diseases.
3. Organization: General administration, scientiﬁc
ofﬁces (incl. seed laboratory, foreign plant introduction, crop
physiology and breeding, horticulture, forage crops, drug,
poisonous, and oil plants, plant geography and physiology,
botany, nematology, biophysical laboratory, pathological
laboratory, mycology and disease survey, vegetable
and forage diseases, gardens and grounds, Arlington
Experimental Farm).
Appendix: 1. Outline of organization. 2. Classiﬁcation
of activities. 3. Publications. 4. Field stations. 5. Laws. 6.
Financial statements. 7. Bibliography.
“History. The Bureau of Plant Industry, one of the
scientiﬁc branches of the Department of Agriculture, was
organized in 1901... through the combination of six divisions
concerned with the problems of plant life in its relations
to agricultural production and utilization... Following the
example of [Benjamin] Franklin, who served in England
from 1764 to 1775 as agent of the colony of Pennsylvania,
American naval and consular ofﬁcers adopted the practice of
sending home seeds and cuttings of foreign plants with the
idea of introducing new varieties in this country. This was
left to the initiative of individual ofﬁcials until 1819, when
William H. Crawford, Secretary of the Treasury, addressed
a circular letter to American consuls, requesting them to
send to collectors of ports, useful plants and seeds for
distribution...
“In 1836 the Commissioner of Patents, Henry L.
Ellsworth, on his own initiative and independently of his
ofﬁce, undertook to distribute seeds and plants of foreign
origin to farmers throughout the country, using for the
purpose the franks of certain Congressmen; and in his annual
report for 1837 he urged the creation of an agency to receive
and distribute such materials and the encouragement of
agriculture in other ways...
“The result of this suggestion was an act passed in 1839
(Act of March 3, 1839) granting an appropriation of $1000
‘out of the patent fund to be expended by the Commissioner
of Patents in the collection of agricultural statistics and for
other agricultural purposes.’ A part of this appropriation was
expended in collecting and distributing seeds, a service for
which Congress ﬁrst made speciﬁc provision in 1852...
“In 1862 (Act of May 5, 1862) the Department of
Agriculture was created as an independent establishment
under a Commissioner reporting to the President and to
Congress. The ﬁrst Commissioner of Agriculture was Isaac
Newton of Pennsylvania...
“In 1865 an experimental farm was established in
Washington [DC] on a tract of approximately forty acres
at Twelfth and B Streets, N.W... By act of March 3, 1899,
the Secretary of War was authorized to grant from year to
year, permission to the Department of Agriculture to use
temporarily as testing grounds, a maximum area of seventyﬁve acres in Potomac Park. As early as 1890 (Act of July 14,

1890), an appropriation had been granted for the preparation
of such tract of not over eighty acres in the Arlington estate
in Virginia... By act of April 18, 1900, Congress transferred
to the Secretary of Agriculture about four hundred acres
of this estate for use as ‘a general experimental farm in
its broadest sense.’... About the end of the year [1900] the
Ofﬁce of Seed and Plant Introduction was separated from the
Division of Botany and made an independent ofﬁce.”
“In his report for the ﬁscal year 1900 the Secretary of
Agriculture stated that ‘four Divisions of the Department
closely allied by the nature of their work, have become
afﬁliated and have perfected arrangements for a close
coöperation and union along the lines set forth. To this
association I have given the name of the Ofﬁce of Plant
Industry.’ This change received legislative sanction the
following year, when in the agricultural appropriation act
for 1902 (Act of March 2, 1901; 31 Stat. L., 922, 926),
the Bureau of Plant Industry was created to centralize and
develop the work which had been done by the Divisions of
Botany, Pomology, Vegetable Physiology and pathology,
Agrostology, Gardens and Grounds and Seeds. By executive
order the Arlington experimental farm, the investigations in
the production of domestic tea, the work on foreign seed and
plant introduction, and the congressional seed distribution
were incorporated in the new Bureau.”
The section titled “Foreign plant introduction” (p.
17) lists “soy beans” as one of the plants introduced. Also
discusses: Arlington Experimental Farm (p. 9-10, 42, 75, 8990). Foreign seed and plant introduction (p. 1-4, 8-11, 16-18,
38, 47-49, 80, 87, 92-94, 98-99). Address: Editor, The Inst.
for Government Research, Washington, DC.
559. Far Eastern Review (Shanghai). 1928. Opening of a
permanent conference for soya bean investigations in Harbin.
24(3):104-05. March.
• Summary: “It may be said without exaggeration that in
our days soya beans are among the most widely distributed
agricultural products in the world.”
“Since ancient times soya beans have been cultivated
in China. They are ﬁrst mentioned in an old Chinese
pharmacopoeia, a book written, according to tradition, by the
emperor Shennung in 2838 B.C.
“As soon as the construction of the Chinese Eastern
Railway had opened North Manchuria to an extensive inﬂow
of Chinese immigrants, the soya beans, particularly their
yellow variety (export beans), have taken the ﬁrst place in
the list of plants cultivated in this territory. At the present
time yellow soya beans occupy about 33 per cent. of all the
ﬁelds in the agricultural districts of the area tributary to the
Chinese Eastern Railway, and in the past three years–from
1922 to 1925–their output increased by 34 per cent. and the
quantities of beans hauled by the railway have grown during
12 years–from 1912 to 1924–from 23.4 to 102.3 million
poods or by 337 per cent.
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“China yields more than one half of the total world’s
export surplus of soya beans, whereby over 80 per cent. of
Chinese exports of beans come from Manchuria. Beans and
the products manufactured from them form the connecting
line between the local farmer and the world market. Hence
one can understand the tremendous economic importance
of soyabeans in the economy of Manchuria and the
attention given this subject on the part of a great number
of government, public and commercial organizations in the
country.
“Up to the present time, however, all these organizations
have been acting independently from one another, without
any mutual exchange of experience and often performing
one and the same work two times, which has caused useless
throwing away of money and waste of force.
“Thus, many questions regarding the study, growth
distribution and utilization of beans have been thrashed
out simultaneously by such institutions as the government
experimental farms at Ninguta and Tsitsihar, the
experimental ﬁeld of the Chinese Eastern Railway, a part
of the staff of the Agronomic Section and Agricultural
Laboratory of the Land Department, several employees from
the Mixed Storage Section of the Commercial Department
of the Chinese Eastern Railway and the Economic Bureau
of the Chinese Eastern Railway. Others interested in the
problem are the Commercial and Industrial, Natural History
Agricultural Sections of the Manchuria Research Society,
and the Experimental Farm and formerly owned by the
Manchurian Agricultural Society. These questions are also
treated by the Experimental Farm of the South Manchuria
Railway at Kungchuling. A great many matters concerned
with this problem are studied by individual persons, who are
members of the Union of Chinese Chambers of Commerce
in the Special District of the Eastern Provinces, the Harbin
Bourse Committee, Provincial District and Rural Chinese
Agricultural Societies. Great attention is given the subject by
local banks, individual exporters and representatives of the
Bean Oil Mills Association.
“Therefore, the creation of a competent and authoritative
combine among the parties interested in the growing and sale
of beans was one of the most important issues in the country.
“The initiative for such a combine was made by the
Manchuria Research Society a year ago, when at the
meetings of its Commercial and Industrial Section the
creation of a combined organ for studying and utilizing beans
was suggested.
“A short time ago this idea was put into effect.
“At the meeting of the Committee of the Manchuria
Research Society of December 14, 1927, an Organizatory
Bureau of a Permanent Conference for Soya beans
Investigation was formed, consisting of Messrs. Chang Tingkuo, Chairman, A.A. Neopihanoff and I.K. Kabalkin, ViceChairmen and A.V. Marakueff and M.K. Gordeef, Members.
“The objects of the Permanent Conference are laid down

in its Constitution, as follows:
“(a) The bringing together of all persons and
corporations interested in the study of the production,
distribution and utilization of soya beans for the purpose of
mutual Co-operation and Co-ordination of efforts.
“(b) Assistance to an extensive study of questions
referring to soya beans of Manchuria and the rest of China,
“(c) Assistance in the work for selecting different
varieties of soya beans, as possessing a greater force of
resistance or adaptability in different branches of industry.
“(d) Assistance to the investigations of the question of
diseases of the beans and insect depredations and of means
of ﬁghting them.
“(e) Stimulating of interest toward the improvement of
seeds on the part of the farming population of Manchuria,
assistance to giving of prizes for better seeds, distribution of
the better varieties, description and nomenclature of different
varieties of soya beans.
“(f) Establishment of market standards and grades of
Manchuria soya beans, as well as popularization of the
best methods for sorting and cleaning the beans for sale on
international markets.
“(g) Investigations of the special economic features of
the growing of soya beans in Manchuria, and the Manchurian
trade in beans and their products.
“(h) Investigation of the question of a rational
application of bean cultures in the rotation of crops in
Manchuria and neighboring districts.
“(i) Discovery of means for a proﬁtable utilization of
bean waste (shells, straw, etc.).
“(j) Assistance to the opening of experimental ﬁelds,
holding of conferences, exhibitions, and competitions.
“(k) Publishing and republishing in the Russian, English
and Chinese languages of the most valuable works on soya
beans and translation of similar works appearing in other
languages.
“(l) Discussion and enforcement of any other questions
connected with the investigation and utilization of soya
beans.
“All communications and inquiries should be addressed
as follows:
Permanent Conference for Soya Bean
c/o Manchuria Research Society, Harbin, China.
Note: Only brief mention is made of the increasingly
powerful South Manchuria Railway (run by Japan), which
is already doing most or all of the things proposed in this
article, and which is rapidly taking away the business of the
Chinese Eastern Railway.
560. Godfrey, G.H. 1928. Legumes as rotation and trap
crops for nematode control in pineapple ﬁelds. University of
Hawaii, Experiment Station of the Association of Pineapple
Canners, Bulletin No. 10. 21 p. March.
• Summary: “In the early spring of 1927 it was decided to
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plant various legumes in pineapple land badly infested with
nematodes in order to test these crops for their possible value
in connection with pineapple culture.” A three-acre site was
chosen in “one of the Hawaiian Pineapple Company ﬁelds
in the Helemano section near Wahiawa, Island of Oahu,
Territory of Hawaii.”
The section titled “Soy bean (Glycine hispida)” states:
“The Laredo soy bean secured from the Bureau of Plant
Industry, Washington, DC, was planted as the one variety of
soy bean which has been distributed in the States as being
distinctly root-rot resistant. In our tests the root-rot resistance
held as compared with other known susceptible varieties,
but in other respects this variety proved itself to be distinctly
inferior. It early became eaten by the so-called Japanese
beetle. For this reason and because of its poor growth in
general it was early eliminated from consideration.” Also
discusses: Cowpea. Hawaiian Sugar Planters’ Association.
Producers Cooperative Honolulu.
561. Iachevskii, Arthur A. 1928. O bolezniakh maslichnykh
rastenii [Diseases of oil seed plants]. Masloboino-Zhirovoe
Delo (Oil and Fats Production Industry) 4(33):30-40. [Rus]
• Summary: Lists the diseases of ﬁve leguminous oil crops
found in Russia including ﬂax, sunﬂower, castor oil plant,
hemp, and soybeans. Address: Leningrad.
562. Wallaces’ Farmer. 1928. If your legumes are winter
killed: Soybeans and sudan grass may help supply hay and
pasture. 53(19):746. May 11.
• Summary: With hay in short supply, soybeans and sudan
grass, grown either alone or combined, seem like the best
bet for now. “For hay, soys planted at least two or three
weeks after the close of corn planting, are best both from the
standpoint of keeping free of weeds and of the best time of
making them into hay. Experienced growers are emphasizing
more and more the value of thoro killing of one crop of
weeds before sowing.” Address: Des Moines, Iowa.
563. Lehman, Samuel G. 1928. Frog-eye leaf spot of soy
bean caused by Cercospora diazu Miura. J. of Agricultural
Research 36(9):811-33. May. [14 ref]
• Summary: Note: This is the earliest detailed report of this
disease in the USA. The species name “diazu” is probably a
misspelling of “daizu,” which means “soybean” in Japanese.
Contents: Introduction. Historical account (very detailed;
the earliest reported occurrence of a Cercospora on soy bean
in America was reported by George Washington Carver
in Alabama in 1901). Description of frog-eye leaf spot.
Distribution of the disease (in 12 counties of North Carolina,
and in South Carolina, Georgia, Louisiana, Mississippi,
Manchuria, and Japan). Economic importance. Varieties (of
soybeans) attacked. Etiology: Isolation of the pathogene.
Description of the causal fungus (with illustrations).
Germination of the conidia. Inoculation. Identity of the

causal fungus (including a translation Miura’s 1918
description of the fungus, Cercospora diazu M. Miura, n. sp.,
found in south Manchuria). Pathological anatomy. Cultural
characteristics. Dissemination and control. Summary.
The fungus injures the host by means of some
substance acting in advance of the hyphae as evidenced by
the alteration in the staining reaction of the host cells. It
overwinters on diseased stems, leaves, and seeds. Control
measures include ploughing under of the crop after harvest,
rotation, and the use of early maturing varieties. Address:
Plant pathologist, North Carolina Agric. Exp. Station.
564. Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928.
Soybean production in Illinois (Continued–Document
part II). Tables, ﬁgures, and photos. Illinois Agricultural
Experiment Station, Bulletin No. 310. p. 465-531. June. [26
ref]
• Summary: Tables: (1) Comparisons for a ten-year period
of the yields of corn and soybeans on the standard plots in
the south-central rotation, University South Farm, Urbana.
(2) Comparison of yields of cowpeas and soybeans on the
university experiment ﬁelds at Unionville and Oquawka
in the extreme southern and western parts of Illinois. (3)
Comparative response of red clover and soybeans to soil
treatment on dark-colored silt loam soils. (4) Inﬂuence
of soybeans on yield of corn in a rotation of corn, corn,
corn, and soybeans, south-central rotation. (5) Inﬂuence
of soil treatment on yields of soybean hay, University
Experiment Fields. (6) Inﬂuence of soils treatment on
yields of soybean seed, University Experiment Fields. (7)
Effect of inoculation on composition and yield of Manchu
soybeans, University Farm, Urbana, 1924. (8) Number of
nodules on two varieties of soybeans grown on limed and
unlimed plots, University South Farm, Urbana, 1925. (9)
Effect of space between rows on yields of soybean hay
and seed crops, University South Farm, Urbana. (10) Yield
of corn in corn and soybean companion crop experiment,
University Farm, Urbana. (11) Yield of corn and of
soybeans in corn and soybean companion crop experiment,
University Farm, Urbana. (12) Total digestible nutrients,
digestible crude protein, and net protein produced per acre
by corn and soybeans as companion crops, University
Farm, Urbana. (13) Dekalb ﬁeld: Soybean seed production,
annual yields of the different varieties and their percentage
ratings using Ito San as the standard for comparison.
(14) Dekalb ﬁeld: Soybean seed production, comparable
average yields of the different varieties using Ito San as
the standard for comparison. (15) Dekalb ﬁeld: Soybean
hay production, annual yields of the different varieties and
their percentage ratings using Ito San as the standard for
comparison. (16) Dekalb ﬁeld: Soybean hay production,
comparable average yields of the different varieties, using
Ito San as the standard for comparison. (17) Urbana ﬁeld:
Soybean seed production in south-central rotation, annual
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yields of the different varieties and their percentage ratings
using Ebony as the standard for comparison. (18) Urbana
ﬁeld: Soybean seed production in south-central rotation,
comparable average yields of the different varieties using
Ebony as the standard for comparison. (19) Urbana ﬁeld:
Soybean seed production in northwest rotation, annual yields
of the different varieties and their percentage ratings using
Ebony as the standard for comparison. (20) Urbana ﬁeld:
Soybean seed production in northwest rotation, comparable
average yields of the different varieties using Ebony as the
standard for comparison. (21) Urbana ﬁeld: Soybean hay
production in south-central rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (22) Urbana ﬁeld: Soybean
hay production in south-central rotation, comparable
average yields of the different varieties using Ebony as the
standard for comparison. (23) Urbana ﬁeld: Soybean straw
production in south-central rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (24) Urbana ﬁeld: Soybean
straw production in south-central rotation, comparable
average yields of the different varieties using Ebony as
the standard for comparison. (25) Urbana ﬁeld: Soybean
straw production in northwest rotation, annual yields of the
different varieties and their percentage ratings using Ebony
as the standard for comparison. (26) Urbana ﬁeld: Soybean
straw production in northwest rotation, comparable average
yields of the different varieties using Ebony as the standard
for comparison. (27) Percentage composition of three
nitrogenous concentrates.
Figures (photos unless otherwise stated): (1) Map
of Illinois showing the distribution of soybeans into four
different production categories based on the percentage of
total soybean acreage grown alone: (1) 0-20%. (2) 20-40%.
(3) 40-60%. (4) 60-100%. Soybeans are grown alone mainly
in the southern half of Illinois. The practice of planting
soybeans with corn, then putting both mature crops into the
silo, predominates in the dairy section of northern Illinois.
(2) Well-selected seed is necessary for good results. A
photo depicts various samples of seeds, some of which are
in good condition while others are rotted, split, or cracked.
(3) A thoroly inoculated soybean plant. Photo of a soybean
plant’s roots, containing nodules. (4) Inoculating soybeans
by the “muddy-water” method. (5) Drilling soybeans in a
well-prepared seed bed. (6) Drilling four rows of soybeans
at a time. (7) A rotary hoe breaking the crust that forms after
rains. (8) The rotary hoe is also widely used in cultivating
drilled soybeans. (9) Another tool for cultivating soybeans.
The harrow may be used effectively provided the work is
done frequently enough to kill each crop of weeds while
in the seedling state. A light harrow can be used until the
beans are 6 to 8 inches high. (10) Cultivating soybeans with
a weeder. (11) Beet and bean cultivator used for soybeans.
(12) Harvesting a good crop of Manchus with the combine.

(13) Two and a half tons of excellent hay. (14) A thirtyfour bushel crop of Illinois on the university farm. (15) A
promising crop of Manchus.
565. Mayer, I.D. 1928. Harvesting soybeans with the
combine. Proceedings of the American Soybean Association
2:21-22. Ninth annual ﬁeld meeting. Held 15-17 Aug. at
Indiana. Talk given at Purdue University.
• Summary: “Of the known methods for the harvesting
of soybeans for seed, the use of the combined harvesterthresher has proved the most efﬁcient and also the most
economical. The combine saves more of the beans and
does the harvesting with less labor and at lower cash cost
than any other system of harvesting. Soybean growers
recognizing the possibilities of the combine are responsible
for its introduction into the Corn Belt. The ﬁrst machines
were purchased without any guarantee that they would do
the work and were obtained from the third manufacturer after
two of the large machinery companies had refused to sell
their equipment in the Corn Belt.
“Records show that losses of 15 to 45 percent of the
yield were experienced in harvesting beans by the mower,
reaper, or binder and threshing machine methods. The
average loss was about 30 percent of the yield. Losses
behind the combine, including losses of cutting and threshing
average less than 10 percent. Most of the beans lost by the
combine are in the pods which are too low to get above the
sickle bar, but with some varieties shattering of early ripened
beans causes some loss.
“In addition to saving more of the beans, the combined
grain has been of higher quality during the past two seasons
than was grain from threshing machines. Moisture content
of beans from threshing machines varied from 11.6 to 26.5
percent, averaging 16.9 percent while beans from combines
during the same period varied from 10.2 to 15.4, averaging
12.5 percent moisture. Germination of beans from the
combines average 94.5 percent while those from threshing
machines showed an average of 95.5 percent.
“The quality of the threshing done by both the threshing
machines and combines was satisfactory and clean beans
resulted when adjustments were properly made.
“Probably the second most important advantage of the
combine is the lower cost of operation. Ordinarily only two
men are required to operate a combine and with a machine
of 10 foot cut they can harvest from 1½ to 2 acres per hour
under average conditions. Including interest on investment
and depreciation, the cost of harvesting soybeans with a
combine range from 10 cents per bushel upward, or $2.00
per acre upward depending upon conditions.
“As would be expected, equipment as revolutionary
as the combine is not adapted to every farm or farmer.
The capital invested is such that a considerable acreage is
necessary to justify the expenditure. While combines have
been used on quite rough ground, they are primarily for level
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or slightly rolling land. One of the most serious problems
encountered in harvesting with a combine is weeds. Weeds
not only choke up the machine but add moisture to the grain
and make clean threshing impossible.
“In harvesting soybeans with a combine, uneven
ripening of the grain is a decided handicap. The immature
beans are hard to thresh, contain too much moisture and will
probably shrivel. To delay harvest until all beans are ripe
incurs quite a risk due to weather conditions of late fall or
shattering of the ripe beans. Since much of the bean ground
is sown to wheat directly behind the combine, harvesting
must be done as early as possible. Uniform ripening of beans
is a great asset to combining. The windrow and pick-up
attachments recently developed for combines seem to offer
some assistance along this line by making it possible to cut
the grain and allow it to dry out in the windrow or swath and
later pick it up and harvest it with a combine.
“Weather affects combining much the same as it does
any other method of harvesting. However, during a wet
season such as was experienced in 1927, combining can
progress when shock threshing cannot for standing grain
dries more quickly than does grain in the shock. Beans from
a combine have had as much as 10 percent less moisture than
beans from a threshing machine operated in the same ﬁeld
during a wet season.
“While in the minds of many the adaptability of the
combine harvester-thresher to corn belt conditions is
questionable, from the viewpoint of the soybean grower, it
offers the most satisfactory means of harvesting his crop.”
Address: Agricultural Engineering Dep., Purdue Univ.
[Indiana].
566. Kuwayama, Satoru. 1928. Notes on Laspeyresia
glycinivorella Matsumura, the soy bean pod borer. J. of
the College of Agriculture, Hokkaido Imperial University
19(5):261-82. Sept. [19 ref. Eng]
• Summary: “The soy bean pod borer (Laspeyresia
glycinivorella Matsumura) is probably the most serious pest
of more than 70 species of insects destructive to the soy bean
culture of Japan. The larvae injure the seeds of the soy bean
prior to harvest.”
“The earliest reference to this insect appeared in 1898,
when Matsumura issued a report in which he states that
the larvae are considered as a serious pest to soy beans
in Hokkaido, and described it as a new species under the
name of Grapholitha glycinivorella. In Honshu, the main
Island, injury to soy beans was not noticed until recent
years. However, Matsumura in the same report recorded it
as it occurs on that Island. It is probable that this insect has
occurred in Japan for a long time.”
567. Matsumoto, Takashi. 1928. Beobachtungen ueber
Sporenbildungen des Pilzes, Cercosporina kikuchii
[Observations on spore formation in the fungus Cercosporina

kikuchii]. Nippon Shokubutsu Byori Gakkaiho (Annals of the
Phytopathological Society of Japan) 2(2):65-69. Oct. [1 ref.
Ger; jap]
• Summary: Temperatures between 15º to 20º C. and
potato dextrose agar were found to be most suitable for the
production of conidia in culture. Address: Japan.
568. Reynolds, Mark H.; Dunlop, D.V. 1928. Farmers’
experiment plots: Summer green fodder trials, 1927-28.
Agricultural Gazette of New South Wales 39(11):821-26.
Nov.
• Summary: The section titled “Legume variety trials” notes
that soybeans were grown at Singleton, Mitchell’s Flat,
Middle Falbrook, Maerannie, and Armidale. Biloxi and
Otootan soybean varieties were planted at the rate of about
24 pounds of seed per acre. The highest yields of green
forage were both at Singleton. Otootan: 11 tons, 18 cwt per
acre. Biloxi: 10 tons, 2 cwt. At Armidale, rabbits ate lots of
the soybean plants.
Cowpeas, haricot beans, velvet beans, lupins, and grey
ﬁeld peas were also tested. Cowpeas gave by far the highest
yields of green forage (22 tons, 5 cwt per acre). Address:
Both: H.D.A.
569. Gardner, Max W. 1928. Indiana plant diseases, 1927.
Proceedings of the Indiana Academy of Science 38:143-57.
Dec. See p. 152. Proceedings of the Forty-Fourth Annual
Meeting. [14 ref]
• Summary: Discusses: Mosaic. Leaf spot caused by
Septoria glycines. Pod and stem blight caused by Diaporthe
sojae (=D. phaseolorum var. sojae). Purple seed stain caused
by Cercospora (or Cercosporina) kikuchii. Address: Purdue
Univ. Agric. Exp. Station, Indiana.
570. Hara, Kanesuke. 1928. [Notes on fungi of eastern Asia].
Bulletin of the Agricultural Association of Shizuoka No. 360.
Appendix. [Jap]*
• Summary: Discusses Mycosphaerella sojae found in
China.
571. Sawada, K. 1928. [Descriptive catalogue of Formosan
fungi. Part IV.]. Taiwan Sotokufu Chuo Kenkyujo, Nogyo-bu
Iho (Bulletin of the Agricultural Section, Central Research
Institute, Taiwan Governor-General’s Ofﬁce) 33:1-123.
[Jap]*
• Summary: Including descriptions of Taihoku,
Colletotrichum glycines (=C. dematium f. truncata),
Phakopsora sojae (=P. Pachyrhizi) n. comb. on soybean.
572. Kvashnina, E.S. 1928. Predvaritel’noe soobschenie
ob obsledovanii boleznei lekarstvennykh i tekhnicheskikh
kul’tur na Sev. Kavkaze [Preliminary report of the survey
of diseases of medicinal and industrial plants in North
Caucasus]. Izvestiia Severo-Kavkazskoi Kraevoi Stantsii

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 252
Zashchity Rastenii (Bulletin of the North Caucasian Plant
Protection Station) No. 4. p. 30-46. [14 ref. Rus; ger]
• Summary: Discusses: Bacterial diseases, Bacterial scorch.
Soybean suffered from 2 undetermined bacterial diseases,
one on leaves and the other on leaves and pods.
573. Lehman, Samuel G. 1928. Department of Botany:
Division of Plant Pathology. North Carolina Agricultural
Experiment Station, Annual Report 50:95-96. For the ﬁscal
year ended June 30, 1927.
• Summary: “A brief statement of the progress of the work
conducted by the Division of Plant Pathology in the study of
the nature and control of plant diseases during the past year
is herein presented.
“Soybean Diseases: Studies of the Cerosporo disease
of soybean ascribed to Cercospora Daizu Miura are nearing
completion. A paper setting forth the results of these studies
is now in course of preparation. This disease, originally
found in Currituck County, is now known to be widespread
in the State. The chief symptom is a spotting of the leaves
and when infection occurs in some susceptible varieties the
area effective for photosynthetic production of carbohydrates
is often greatly reduced. The value of the leaves for forage
and the yield of beans on infected plants decrease with
increase in severity of the disease.
“The presence of another disease due apparently to a
second species of Cercospora (probably Cercospora kikuchii)
has recently been discovered in the State. This fungus grows
between the layers of the seed coat and on light colored
seeds produces a purplish or lavender discoloration [purple
seed stain]. The infected bean appears to be sound, but the
discoloration gives it the appearance of a hybrid and for
that reason is undesirable to the producer of pure strains of
varieties with light colored seeds. Our information retarding
this disease is as yet very meager but observations will be
continued with a view to learning more of the life history of
the parasite and the nature and control of the disease.
In an effort to determine the value of seed treatment in
control of seed-borne diseases of soybeans Mammoth Yellow
seeds from plants diseased with mildew (Peronospora
manshurica) and bacterial blight (Bact. sojae) were treated
with various chemical disinfectants. No mildew developed
on either treated or untreated seed. Bacterial blight was
absent from most of the treated lots but appeared in very
moderate amount on plants from untreated seed and from
certain of the treated lots. While it is believed that the
treatment reduced the amount of the bacterial blight disease,
no satisfactory conclusion can be drawn from the test owing
to the fact that development of the disease was greatly
hindered by the unusually dry weather which prevailed
during the time the beans were growing.
“The tests to determine the effect of various
disinfectants on the germination of soybean seed have been
continued using seed of the Mammoth Yellow and Biloxi

varieties. Formaldehyde when used in such concentrations
and for such periods of time as would be effective in killing
seed-borne parasites reduced the germination of the seed.
Mercuric chloride reduced germination slightly in some
tests but not in all. The organic mercuries, such as Semesan
and Uspulun, showed no injurious effects. These materials
can undoubtedly be used on the above mentioned varieties
for reasonable lengths of time without fear of injury to
germination.
“Soybean and Cowpea Wilt: Comparative tests are
being made with strains of wilt producing fungi isolated
from cowpea and soybean. In farm practice it is important to
know if one can safely substitute soybeans for cowpeas on
land where cowpeas die of the wilt disease. Pot cultures on
Norfolk sandy loam indicate that blackeye cowpeas are more
readily attacked by Fusaria isolated from wilted cowpea
plants than by Fusaria obtained from wilted soybeans. On the
other hand under the same test conditions neither the strains
isolated from soybean nor cowpea produced wilt of soybean.
It appears that the soybean plant is markedly more resistant
to wilt producing Fusaria than is the cowpea. When Norfolk
sandy loam was compared with coarse sand a much greater
number of cowpea plants succumbed to wilt on the latter
than on the former soil. There appears also to be a positive
relation between the amount of root infestation with larvae
of the bean beetle and the amount of wilt which develops on
cowpea when grown on infested soil. A number of soybean
plants likewise showed root infestation with bean beetle
larvae, but none of these plants, although growing on coarse
sand inoculated with Fusaria from wilted cowpeas, showed
infection with the cowpea wilt fungus.”
Note: This is the earliest document seen (May 2017)
concerning purple stain disease of soybeans in North
Carolina. Address: In charge, Div. of Plant Pathology, Dep.
of Botany.
574. Godfrey, G.H. 1929. A nematode root lesion of
pineapple and other crops (Abstract). Phytopathology
19(1):94. Jan.
• Summary: “One factor contributing to root failure in
pineapples in Hawaii is a root lesion produced by a species
of Tylenchus” [nematode]. “Presence of Tylenchus in a gall
is always indicated by a brownish color. The two nematodes
together make a destructive combination. Other plants
subject to attack are tomato (slightly), soybean, cowpea
(very heavily), and many weeds. In contrast with Heterodera
(Caconema) radicicola the Tylenchus is resistant to drying.
Its numbers are greatly reduced, however, in moist soil
fallow, probably by starvation.”
This is an abstract of a paper presented at the twentieth
Annual Meeting of the American Phytopathological Society,
New York, N.Y., December 28, 1928, to January 1, 1929.
The complete paper was published in July 1929 in
Phytopathology 19(7):611-30.
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575. Lehman, Samuel G. 1929. Studies on bacterial pustule
of soy bean (Abstract). Phytopathology 19(1):96. Jan.
• Summary: An abstract of “Observations and experiments
relating to the bacterial pustule disease of soybean.” Address:
North Carolina.
576. Mortimer, G.B. 1929. If winter kills your hay. Hoard’s
Dairyman 74(8):401, 425. April 25.
• Summary: The advantages of soy beans over other crops,
cost of the seed and expected yields of the crop are brieﬂy
touched upon.
When making soybeans into hay, the variety of soy bean
grown is an important factor to be considered. When clover
and alfalfa fail, it is best to plant soy beans, “for the quality
of hay obtained more than meets any objections raised
against them in their culture.
“The cost of the seed should not be more than ﬁve
dollars an acre and usually is somewhat less. An acre seeding
of ﬁeld peas and oats would cost a minimum on the basis of
this year’s seed prices, six and a half dollars; likewise sudan
grass would cost at least two dollars and millet one dollar
an acre. Although the seed cost for soy beans is one of the
highest, the quality of the hay justiﬁes this crop at the head
of the list. Furthermore, the cost of seed may be cut down
if the crop is seeded in cultivated rows, since the amount of
seed can practically be cut in half when seeded in this way,
and in addition it is probably easier to control the weeds.
“One point in particular we wish to make about soy
beans for hay is this. While it is true that the greatest yield
of hay is usually obtained when the ﬁrst pods are beginning
to form, there may be circumstances when the crop should
be cut before this stage has been reached. Ordinarily, if the
crop is planted at the proper time, it will have reached the
correct stage of growth for cutting by the middle of August,
but sometimes on account of late planting and unfavorable
seasons, it would be some time in September before this
stage would be reached. Little good haying weather can be
depended upon after the middle or third week in August. For
northern states we would advise taking the crop not later
than the middle of August regardless of the stage of growth.
Better sacriﬁce a little on yield and avoid the difﬁculties
involved in poor hay making weather.
“For the lower half of Wisconsin such varieties as
Manchu, Midwest, Black Eyebrow, and Ito San are all suited
for hay. The Wisconsin Early Black is the best variety for
the North, although when grown on the sandier soils in this
region some of the others may be used, and, by the way, the
soy bean is the best sandy soil legume we have.” Address:
USA.
577. Stookey, Charles A., Jr. 1929. How successful growers
raise soybeans: These methods will work on your farm too.
Prairie Farmer 101(18):5, 33. May 4.

• Summary: “Proﬁts from soybeans come to farmers who
prepare the seedbed early and who get after weeds while
they are still in the “white,” say prominent soybean growers
including Taylor Fouts, Roy Caldwell and Chester Joyce of
Carroll county, Indiana; C.L. Meharry of Tippecanoe county,
Indiana, and W.E. Riegel of Champaign county, Illinois.
“Weeds are the worst enemies of soybeans, and in spite
of the necessity for care in other practices of bean culture
such as inoculation, seeding and harvesting, the preparation
of the seedbed and cultivation to keep weeds down are the
most important factors in growing this crop. This information
was gathered last week in personal interview with the men
named.”
Taylor Fouts, the youngest of the three Fouts brothers,
says: “On our farms soybeans ﬁt into a regular rotation
of corn, soybeans, wheat and clover. We aim to produce
certiﬁed seed every year. Our chief varieties are the Manchu,
Dunﬁeld and Midwest.”
Photos show: (1) Two horses pulling a rotary hoe, upon
which one man is sitting, on drilled soybeans at the Meharry
farm. (2) Two-row corn cultivators, each pulled by two
horses, plowing four rows each on Roy Caldwell’s farm. (3)
A cleanly plowed ﬁeld of Manchu soybeans.
578. Times (London). 1929. Soya cultivation: Royal Empire
Society’s offer. May 6. p. 22, col. 7.
• Summary: “As a result of two meetings held last month
it was decided that the Royal Empire Society formerly the
Royal Colonial Institute, should encourage soya cultivation
in the British empire and a Soya Cultivation Committee
was set up with Mrs. E.A. Hornibrook, Fellow of the Royal
Empire Society as honorary secretary. Through the courtesy
of Dr. L. Berczeller of Vienna, tubes of Soya bacteria
are now available in London and soya seed in bacteria
cultures may be obtained through Miss Hornibrook, at cost.
Recognises the importance of inoculation. Entomology ‘The
soya will grow well wherever.’ Through the discovery of a
special process of fractional distillation the objectionable
elements in the bean can now be cheaply removed and the
meal [ﬂour] rendered ﬁt for human consumption. A factory
has been established in England, and as soon as British beans
are available preference will be given to these. An important
consideration is that the tropical ﬂours such as arrowroot,
sweet potato canna tarro and banana ﬂour can now, by
admixture with soya meal, be manufactured into wholesome
and economical biscuits and cakes. Soya chocolate has
already become popular on the continent and Empire cocoa
producing countries should therefore beneﬁt greatly. Further
information will shortly be available in the Journal of the
Royal Empire Society.”
Note: This is the second earliest document seen that uses
the word “soya” as a noun.
579. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 254
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1147-1148 (22 May 1929, Tokyo).
“Copied from Mr. Morse’s diary:... At Ichinoseki we
purchased from a lunch boy, some soybean products. This
place is said to be a center of production of a large number
of soybean food products. It is in the Iwate-ken prefecture
which is second in soybean acreage and production in the
Japanese Empire.”
“This mountainous section soon gave way to a general
farming region, more or less hilly, but extensively cultivated
in soybeans, adsuki beans, rice, barley... The beans were
planted in rows on ridges about 18 inches apart and after
planting the ridges were packed by tramping as indicated by
the close foot prints the entire length of the rows.”
Pages 1201-1202 (Sunday, 26 May 1929). “Copied from
Mr. Morse’s diary: Sapporo, Japan. In the morning we went
to the Hokkaido Agricultural Experiment Station at Kotoni,
where we met Dr. Takatsugu Abiko, chief of the Agronomy
and Horticultural Sections. He explained to us in detail, by
maps, the different sections of Hokkaido where soybeans
are grown extensively. He advised that most of the soybean
experimental work is carried on at the Tokachi Branch
Station, one of the northern stations.
“We were shown the exhibit of various crop products
grown in Hokkaido, and also the seed of new varieties
of crops developed by the Kotoni station. This station
is working with about 50 varieties of soybeans, and has
developed two large very ﬁne looking yellow varieties. We
were also shown samples of about 275 varieties being grown
at the station. Dr. Abiko informed us that we can obtain seed
of all these varieties after harvest this fall.
The principal insect enemy of the soybean, and one
which does much damage to the mature seed in the ﬁeld is
the ‘Mame shinkui ga’ (moth into bean), a moth Laspeyresia
(grapholitha) glycinivorella. It is a small moth, the larva of
which cut into the mature bean. In general it causes about
10% loss to the Hokkaido soybean crop. The early plantings
are injured about 40% while the late plantings are only
injured about 10%.
“The principal soybean diseases which cause much
damage to the crops, are a leafspot, Peronospora manshurica
and a mosaic [sic, nematode] Heterodera schachtii.
“The soybeans grown in Hokkaido are used entirely
for food purposes such as Natto, bean curd [tofu], green
vegetable bean, soy sauce, miso, bean paste and roasted
beans.”
Pages 1236-1237 (28 May 1929). “After breakfast we
made two rounds of seed stores and small grocery stores, and
succeeded in obtaining several varieties of soybeans, garden

beans, and more ﬂower seed.”
“We visited Sapporo’s large department store seeking
food products. Tokyo’s large stores to us seem to have about
everything under the sun, but today’s store has everything.
We found some new soybean products and quite a variety of
other bean products.”
Page 1692. A photo shows (negative #43941):
“Inspecting soybeans which are about to be plowed or dug.”
Page 1759 (30 June 1929). A photo shows (neg. #44008
and #44009) “In the vicinity of Shojiko. Turning under
soybeans which are 10 to 12 inches in height in preparation
for planting rice, the men and horse approaching the
camera.”
Page 1760. A photo shows (neg. #44010) “In the vicinity
of Kofu, Japan. Cutting out the ripe barley and leaving
the soybeans to be plowed under. Neg. #44011. “In the
vicinity of Kofu, Japan. A nearby view of a Japanese woman
harvesting barley and leaving the soybeans to be turned
under in the preparation of the land for planting rice.
Page 1761 (neg. #44012). “In the vicinity of Kofu,
Japan. Two Japanese women cutting barley and leaving
soybeans to be plowed under in the preparation of the land
for the planting of rice. Neg. #44013. “In the vicinity of
Kofu, Japan. Two Japanese women planting soybeans on rice
paddy ridges.
Page 1762 (neg. #44014). “In the vicinity of Kofu,
Japan. A somewhat different view of the two Japanese girls
planting soybeans. See picture #44013. Neg. #44015. “In
the vicinity of Kofu, Japan. A farmer turning under wheat
or barley straw and soybeans in preparation of the land for
planting rice.
Page 1763 (neg. #44016). “In the vicinity of Kofu,
Japan. A Japanese farmer hoeing in soybeans and wheat or
barley straw preparatory to planting to rice in the near future.
Neg. #44017. “In the vicinity of Kofu, Japan. A Japanese
farmer and helper, perhaps his wife, threshing grain with a
foot power machine. See #44018.
Page 2183 (22 Aug. 1929) We “left for the Hokkaido
Agricultural Experiment Station.” We arrived at Kotoni,
The Station is located within about 5 minutes walk of the
train station. On arriving at the experiment station we met
Mr. Tambo, the specialist in soybean investigations, who
with the soybean expert and another man went with us over
the station” which covers 108 acres. They are conducting
a “very large varietal test of soybeans. The time spent thus
from about 9:30 to after 2:00 p.m. was most interesting and
instructive.
Page 2215 (26 Aug. 1929). “Went to the ofﬁce this a.m.
between 7 and 8 and attended to work there. At 10:00 a.m.
we went over to the Hokkaido Imperial University to call
on Dr. Ito relative to conditions at the various Hokkaido
Experiment Stations and the best time for us to visit them
to inspect the soybean planting to best advantage. We also
submitted a list of plants in the Botanical Garden of which
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we would like to get seed or other plant propagating material.
Page 2417 (14 Sept. 1929). At 8:30 they “met Mr.
Yutaka Tamayama, of the Hokkaido Agricultural Experiment
Station, chief Director of the Kamikawa Branch Agricultural
Experiment Station, and spent several hours talking with him
about soybeans and other crops.”
“We were much interested in the soybean work at
the Station, but especially in the two non-hairy late forms
growing there. Of one of these we secured a motion picture.
We also got motion pictures and still picture shots showing
soybeans growing on paddy ridges and of harvesting and
racking rice for curing.
“We left Asahigawa at 5:39 p.m. and arrived at Sapporo
at 10:27 p.m.”
Page 2425 (neg. #44263). “Soybeans as they appear on
the ridges of rice paddies in this region. This is a common
practice of growing soybeans throughout many regions of
Japan. Nagoya-mura, Japan.”
Page 2433 (17 Sept. 1929). “Dorsett went to the
laboratory early this morning and worked on jacketing and
labeling up the pictures made on our last trip. Morse and
Suyetake went to Kotoni Agricultural Experiment Station
and made notes on the conditions of the soybeans. Morse
saw a small threshing machine invented at the station
which looks awfully good. We will try to get details of its
construction later.
“We changed herbarium specimens and packed our
supplies and equipment so as to get away at 8:00 tomorrow
morning for a week exploration at Obihiro and vicinity.
This is the largest soybean growing region in Hokkaido. If
conditions justify we may get into other sections also.”
Page 2441 (18 Sept. 1929). “Left Sapporo at 8:00 a.m.
this morning for Obihiro, where we arrived at 3:56 p.m.
We stopped at the Obihiro Shinyokan Hotel Inn, near the
station.”
“On descending the mountain after running through
quite a long tunnel near the top of the ridge we saw some
soybeans, but more adsuki beans and ﬁeld beans than soya.
We also saw quite a lot of buckwheat... The soybeans as well
as the adsuki beans and even the rice look to us from the
train window to be pretty short.
“Tomorrow we expect to visit the Tokachi Branch
Agricultural Experiment Station, located at Obihiro-machi,
Kosai county, Tokachi Province. Mr. Seiji Kawase is the
director.”
Pages 2445, 2446, 2447 (19 Sept. 1929). “Between 8
and 9 this morning we walked out to the Tokachi Branch
Agricultural Experiment Station. We met Mr. Seiji Kawase,
the director, and Mr. Yoshio Fujine, the soybean expert, and
spent a very pleasant forenoon with them in the reception
room at the laboratory.
“We were informed that in Hokkaido there are about
1,000,000 cho of land suitable for cultivation and that of
this amount 130,250 acres are actually under cultivation. Of

the important agricultural crops grown, legumes are rated as
60%; grain (except rice) 17%; rice (paddy) 7%, root crops
6%; miscellaneous farm crops 11%. Of the legumes, ﬁeld
beans stand ﬁrst, soybeans second and ﬁeld peas third.
“The climatic and soil conditions of the Tokachi district
or region are better adapted to soybean culture than other
parts of Japan.
“Here a family of four handle by hand 38 acres of
soybeans and other crops.
“The soybeans of the Tokachi region and elsewhere
in Hokkaido are utilized almost entirely for export” [since
Japan has huge soybean imports from Manchuria].
“Soybeans are of ﬁve grades and those which fall
without the ﬁfth grade are what is known as waste grade,
and are used locally for stock feed. These ﬁve grades are
for commercial handling. Beans for special purposes such
as for soy sauce, miso, etc., are of special grades and not
necessarily of the ones noted.
“After the beans are cut they are permitted to lay on
the ground for about ten days before being taken in to be
threshed. Soybeans are, as a rule, ﬂailed or beaten out.
The beans are cut when fully ripe but just before the seed
shatters. Harvesting usually begins about September 15th
and may continue until about October 15th.
“Beans are planted in shallow furrows, 17 to 18 inches
apart in the rows and covered with the feet.
“There are two cultivations during the season, the ﬁrst
about June 2nd, and the second about the middle of July.
Hand hoeing and horse cultivation are employed, depending
upon conditions.
“Acid phosphate is used (when used) at the rate of about
30 to 40 pounds per quarter of an acre once every three or
four years.
“Farmers receive six yen per hundred pounds for their
soybean seed.
“The beans are sold to merchants or are handled through
agricultural societies and of the 1,837,325 bushels of
soybeans produced in Hokkaido 58% is exported and 42%
consumed at home [in Japan].
“The domestic use of the non-export beans is as follows:
for Miso 9%; soy sauce 9%; seeding 6%; tofu and other
products 18%.” “Soybean production of Japan in 1923
amounted to 3,433,908 koku, which is equivalent to about
17,000,000 bushels.
“The following table gives the percent of this production
within the noted regions: Hokkaido 17%; Miyagi 9%; Ibaragi
5%; Saitama 5%; Nagano 4%; Kumamoto 4%; Aomori 4%;
Niigata 4%; Chiba 4%; Fukushima 3%; Nagasaki 3%; all
others 28%.
“Soybeans are stored in bags in storage ware houses.
Nine varieties are grown commercially in the Obihiro region
[of Hokkaido]. These are in two colors, black and yellow.
Of the black varieties, they have the Early black, Midseason
black (cheese [tofu]) and Black. Of the yellow they have,
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Ayachi, Ishikarishiro, white; small white bean; Akazaya, red
pod; Yoshioka, large; Kanro, sweet dew.
“Soybeans in Hokkaido are troubled more or less with
several leaf diseases and at least one insect, the pod borer
moth. Sometimes the pod moth injury amounts to 40%.
“The Experiment Station has a collection of 240
varieties on which they are working” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
580. Borst, H.L. 1929. Rate and date of sowing soybeans.
Ohio Agricultural Experiment Station, Bimonthly Bulletin
14(138):81-86. May/June.
• Summary: Contents: Introduction. Date of sowing results.
Early May sowing desirable. Rate of sowing. Thick sowing
most desirable for production of hay. Good yields of seed
from thinner rate. Recommended rates.
This Bulletin begins: “An experiment on the rate and
date of sowing soybeans was begun at Columbus in 1922
and continued thru 1927. Manchu and Peking varieties were
used thruout the test. Manchu, which has become the most
popular seed variety for Ohio, is an early bean maturing in
about 135 days at Columbus. It has a medium large yellow
seed with a characteristic black seed scar or hilum. Peking is
a later very erect-growing variety, valuable for hay and for
silage when planted with corn. It has a small black seed, and
matures in about 145 days at Columbus.
“The two varieties were grown in rows 28 inches apart
in order to control weeds. The yields were determined from
two-row plots, either 12 or 16 feet in length, grown in four
replications. One row in each plot was harvested for hay and
one for seed.
“Three rates of planting were used; thick, plants threefourths to one inch apart; medium, plants three and one-half
inches apart; thin, plants eight inches apart. These rates were
selected with the idea of using two extreme rates and an
average rate.
“The thick rows were not thinned. To obtain the desired
spacing in the medium and thin plantings, seeds were
sown at heavier rates and the seedlings thinned to the stand
desired.
“Except in 1923, plantings were made on April 10, April
20, and May 1, and every two weeks thereafter until the ﬁrst
of August, or as near as possible to these dates.
“Hay yields were obtained by cutting the plants at the
best hay stage, that is when the pods had formed and the
beans were approximately one-fourth grown.”
Tables: (1) Hay yields of Manchu and Peking soybeans
sown at different rates and dates. (2) Grain yields of Manchu
and Peking soybeans sown at different rates and dates.
Bar charts show: (1) Forage yields of Manchu soybeans,
in pounds vs. date planted. Both varieties were seeded at
three rates and on nine successive dates. Five year average,
dry weight per acre. The highest yields (5,100 lb) were from
plants 3/4 inch to 1 inch apart, planted May 1 or May 15. (2)

Forage yields of Peking soybeans, in pounds vs. date planted.
The highest yield (5,200 lb) was from plants 3/4 inch to 1
inch apart, planted May 1 or May 15.
(3-4) Seed yields of Peking (above) and Manchu (below)
soybeans, seeded at three rates and on nine successive dates.
Four year averages.
The highest seed yield for Peking (38 bushels per acre)
came from seeds planted on April 10, plants 3/4 inch to 1
inch apart.
The highest seed yield for Manchu (37 bushels per acre)
came from seeds planted on April 15-20, plants 3/4 inch to 1
inch apart.
Recommended rates: Rows 28 inches apart.
Manchu (or similar sized seed): For seed 4-5 pecks. For
hay 6-8 pecks.
Manchu (or similar sized seed): For seed 2-3 pecks. For
hay 4 pecks. Address: Asst. Prof. of Farm Crops, The Ohio
State Univ. Asst. Agronomist, The Ohio Agric. Exp. Station,
Wooster, Ohio.
581. Gibbons, F.P.; Nixon, E.L. 1929. The invasion of plant
tissue by bacterial parasites. Pennsylvania Agricultural
Experiment Station, Annual Report 42:14-15. July.
• Summary: Bacterium leguminosarum enters the cells of
soybean through cavities in the walls. It migrates in its early
invasion as inter- and intracellular zoogloeae, while in later
stages it becomes intra-cellular.
582. Godfrey, G.H. 1929. A destructive root disease of
pineapples and other plants due to Tylenchus brachyurus n.
sp. Phytopathology 19(7):611-30. July. 1 plate at end. [10
ref]
• Summary: Soybeans were infected by nematodes in
Hawaii. The section titled “Host range, and symptoms on
plants other than pineapples” states (p. 614): “The symptoms
on other plants are very similar to those on pineapple. In
certain phases of the experimental work during the past year,
cowpeas... and soybeans (Glycine hispida) have been used as
indicator crops to show the presence of root-knot nematode
in the soil without disturbing the pineapple plants.” Address:
Experiment Station, Assoc. of Hawaiian Pineapple Canners.
583. Caldwell, Roy; Caldwell, Albert. 1929. Cultivation [of
soybeans]. Proceedings of the American Soybean Association
2:107-08. Tenth annual ﬁeld meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: “If there is any limiting factor that is not fully
appreciated by the beginner with this crop, it is cultivation.
Selection of the right tool is not as important as the actual
operation as every farm is equipped with some implement
that can be used for this purpose”–a roller, weeder, spiketoothed harrow, and corn plows. Gives details on soybean
cultivation as the plants, starting the third or fourth day after
seeding. “To help them break the crust we hook the weeder

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 257
No. 92) has been 107 days with an average yield of
21.5 bushels per acre of seed. The average maturity
of the latest variety tested (A.K.) has been 126 days
with an average yield of approximately 40 bu/acre
of seed.
Note 1. This is the 2nd earliest document
seen (Jan. 2010) that gives soybean production or
area statistics for Canada.
Note 2. This is the earliest document seen
(Oct. 2013) that mentions the soybean variety Ste
Annes No. 92. Address: Prof. and Agrostologist,
The Harrow Experiment Station, Harrow, Ontario,
Canada.

behind the roller and follow the rows.” Cultivation kills some
soybean seedlings, but the beneﬁt is much greater than the
harm–and a heavy rate of seeding (50 lb of seed per acre)
covers this loss.
A photo shows three horses pulling a two-row corn
cultivator which has been adapted for cultivating four
21-inch rows of soys. Address: 1. President Indiana Corn
Growers Assoc., 1929. Both: Caldwell Brothers, Camden,
Indiana.
584. Dimmock, F. 1929. The soybean in Canada.
Proceedings of the American Soybean Association 2:47-50.
Tenth annual ﬁeld meeting. Held 22-23 Aug. at Guelph,
Ontario, Canada.
• Summary: “It is doubtful if the acreage of soybeans in
Canada at present exceeds 1,000 acres,” and that is limited
almost entirely to southwestern Ontario. “As far as the
speaker is aware, only one ﬁrm in Canada uses the soybean
in a commercial way. The Vi-tone Co., of Hamilton, Ontario,
uses annually about 5,000 bu in the manufacture of a patent
food.” [The product name is not given. It may have been
Soybean Malter Milk and/or Chocolate Malter Milk.]
“During 1922-27 Canada imported annually an average of
5,000,000 lb of soybean oil for use in the manufacture of
soaps and paints. This oil represents the product of at least
20,000 acres of soybeans.” Some farmers have switched to
growing soybeans because of the ravages of the European
Corn Borer.
“Soybean work at the Dominion Experimental Station,
Harrow, Ontario.” The soybean is a comparatively new crop
in Canada. It has been grown experimentally at Guelph,
Ontario, for upwards of 30 years. At Harrow tests have
been carried on for 7 years and have just emerged from a
preliminary test stage. Upwards of 25 varieties have been
tested; 18 of which have been tested for 4 years or more. The
average maturity for the earliest variety tested (Ste Annes

585. Edmondson, J.B.; Edmondson, C.V.;
Rushton, C.J.; et al. 1929. The Mid-State Soybean
Association and the Dunﬁeld. Proceedings of the
American Soybean Association 2:101-06. Tenth
annual ﬁeld meeting. Held 22-23 Aug. at Guelph,
Ontario, Canada.
• Summary: In writing a sketch of the Mid-State Soy Bean
Association (based in Hendricks and Morgan Counties,
Indiana), it is difﬁcult to determine “whether it was this
association or the Dunﬁeld soybean that ﬁrst made its
appearance on the stage; for we ﬁnd that from the ﬁrst these
two have been so closely associated that it is difﬁcult to
consider the one separate from the other.
“Several years ago, W.A. Ostrander, then head of the
crops extension department at Purdue, made arrangements
to hold a soybean variety demonstration on the farm of J.B.
Edmondson, in southern Hendricks County. This was about
the time that the idea of growing soybeans as a permanent
crop in the rotation was emerging from the dream stage into
practical use. A number of varieties were sent to be tested.”
The Dunﬁeld attracted attention because it deﬁed the
tendency of most soy beans to shatter.
“In the meantime, the invasion of the soybean had
steadily gained ground and had claimed as its victims a
number of enterprising young farmers in southern Hendricks
County. As the experience of these men grew, so did their
enthusiasm. Thus it was that the spring of 1924 found
several thousand bushels of soybeans to be marketed in the
community, with the prospect of all these growers competing
with each other for the market. Out of this situation grew the
idea of forming an organization, not only to consider market
problems, but all other phases of soybean culture as well.
“The ﬁrst meeting was called at the suggestion of
A.T. Edmondson, a one-time inspector of aeroplanes for
Uncle Sam during the war; that was before the soybean
bug got hold of him. The outgrowth of this meeting was the
Mid-State Soybean Association. Three things of primary
importance were agreed on, which no doubt contributed
largely to the success of the venture later. First, the members
agreed to grow and market one variety of beans only; second,
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that all members should attempt to grow only certiﬁed seed
of uniformly high quality and purity; and third, that absolute
square dealing with the public should be the iron-clad rule of
every member.”
The one soybean variety chosen by the association was
the Dunﬁeld–which was then an unknown variety with no
pure seed available.
“Beginning with a new and unknown variety, the
association in its four years of existence has seen the variety
which it sponsored become a leading one in Indiana and
adjoining states. During the spring of 1928, over 6,000
bushels of certiﬁed Dunﬁelds were distributed to growers in
ever direction, without satisfying the demand.
“The education policy of the association has been broad
and deﬁnite. Every possible means of disseminating soybean
knowledge to the public has been seized on; and all members
have been expected to use special care in giving deﬁnite,
practical information on soybean growing to whomever may
inquire.”
“Any permanent system of farming must be based
on a rotation in which the legumes are the main support.
Eliminate the legume crops and what you have left is a ﬂat
wheel, headed straight for the junk pile... Impoverished
soil, unsatisfactory crop yields, empty hay mows, barren
pasture ﬁelds, and skinny livestock are the inevitable marks
of a legumeless farm... The permanent use of soybeans
in a rotation of corn, soybeans, wheat or oats, and clover
admirably meets this situation... The clover crop is always
risky; if it goes out, you have the soybeans to fall back on,
either for hay or grain feed.”
“Most farmers who grow soybeans are soon entered on
the list of soybean ‘cranks.’ But on close analysis we ﬁnd
that the soybean crank is not a crank at all; he is an enthusiast
for a cause; and like all enthusiasts he is not slow to tell
the world about where he stands, for his feet are planted
on solid, well inoculated ground. He follows a rotation that
really rotates.”
The weed problem: “Weeds are a perpetual menace
to soybeans and not infrequently inexperienced growers
are overwhelmed by them. The one great chance to get the
weeds is before seeding time. Consequently, a good practice
is for early plowing, dragging the ground down and letting
it lie long enough for the weeds to sprout. Then they can be
killed at one mighty stroke with the disk.” Sowing in rows
and cultivating “gives us tremendous advantage in ﬁghting
the weeds, especially after an untimely wet spell. One the
weeds and grass get rooted, nothing except a cultivator can
disturb them very much, and where the beans are drilled
solid, about all the farmer can do is sit on the fence, grit his
teeth and pull his hair. In all cases, however, a good thick
stand of beans is essential in controlling weeds.
“The harvesting problem: No greater advancement has
been made in any farm practice than in the harvesting of the
soybean crop in the central west... Only a short time ago, the

story of a soybean harvest was one of bitter disappointment;
of a ﬁne crop shattered on the ground; of beans moulding
and rotting in the windrow; of inability to persuade a
thresherman to bring his outﬁt and thresh them at any price...
The introduction of non-shattering varieties was the ﬁrst
step toward easier harvesting, and made possible the use of
present day methods and machinery... The non-shattering
varieties and the combine are a good combination and under
average conditions will greatly increase the number of
bushels harvested per acre and cut the cost of harvesting to a
fraction of its former cost. In harvesting beans, there are two
important points to keep in mind.” (1) Do not harvest until
the moisture content falls to the level desired for storage.
(2) Use a low cylinder speed in the machine that threshes
the crop. “A machine running at the high speed required for
threshing wheat is sure to break a high per cent of the seed
and will lower the germination on the rest.”
Photos show: (1) Nine prominent members, dressed in
white shirts and ties, each holding a straw hat and standing
in a ﬁeld of soybeans: J. Benj. Edmondson (president),
Clarence V. Edmondson (secretary-treasurer), Ralph W.
Edmondson, Alva T. Edmondson, J. Frank Edmondson, C.J.
Rushton, Albert Harlan, William E. Lydick, and C. Walter
Thompson. All reside in Indiana. (2) “Special equipment
on binder for handling lodged soys.” (3) Many bags of
certiﬁed Dunﬁeld soybeans on a back of the ﬂatbed truck.
(4) A tractor pulling a planter in an empty ﬁeld. Address:
Hendricks & Morgan Counties, Indiana.
586. Henderson, John. 1929. Soybean production in central
Indiana: Henderson Brothers. Proceedings of the American
Soybean Association 2:98. Tenth annual ﬁeld meeting. Held
22-23 Aug. at Guelph, Ontario, Canada.
• Summary: “Soybeans are badly needed on all corn belt and
stock farms as a proﬁtable legume in the rotation, a good hay
crop, and a ﬁne home grown protein supplement for feeding
hogs and cattle.
“Many failures in bean culture can be traced to weeds.
The weeds become so rank as to crown out the beans or at
least cut the production drastically, particularly when grown
as a seed crop. A fair return one’s labor can be assured in
cultivating the crop.” Usually two cultivations are sufﬁcient;
never cultivate after the plants start blooming. On this farm,
the beans are always grown in rows, 24 inches apart. “Beans
sown in rows have more space for each plant, therefore they
grow much larger, have more pods, and thus” yield as well
or better than a ‘solid’ sown ﬁeld. Also, less seed is used
in rows. A photo shows two horses and a man cultivating
soybeans.
Note: Talk with Phil Henderson of Indiana. 1998. Nov.
25. Phil’s father was Ray Henderson, who was the brother of
John Henderson. Ray and John owned Henderson Brothers
farm in Tipton County, Indiana. Today a grandson grows
soybeans on the same farm. Address: Atlanta, Indiana.
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587. McKee, Fred. 1929. Growing soybeans in
Newton County [Indiana]. Proceedings of the
American Soybean Association 2:100. Tenth annual
ﬁeld meeting. Held 22-23 Aug. at Guelph, Ontario,
Canada.
• Summary: “The Midwest, Manchu, or Dunﬁeld do
equally well for hay but for the seed crop I prefer the
Dunﬁeld. They do not shatter from the pod, so they
can be left in the ﬁeld until all the beans are ripe and
dry.” Midwest shatters badly. Soybeans are usually
drilled in rows with corn or wheat. “While the beans
are small, they are cultivated a time or two with the
weeder or rotary hoe. Then the bean cultivator is
used. This tool plows the four rows at the same time.
The disc attachment is used ﬁrst and then the narrow
shovels.” Some beans are cut for hay to feed to milch cows,
some are “hogged off” with corn, and some are left to ripen
and harvested for seed. “In summary you will see why I
like the crop. It is a nitrogenous feed and makes a balanced
ration. It adds fertility to the soil.” A photo shows two horses
and a man planting soybeans in corn. Address: Kentland,
Indiana.
588. Meharry, Charles L.; Riegel, William E.; Stafford,
Edmund N.; Withrow, Lewis L.; Crumbaker, James W. 1929.
Twenty years with soybeans: Conclusions derived from
experience on Meharry farms. Proceedings of the American
Soybean Association 2:58-91. Tenth annual ﬁeld meeting.
Held 22-23 Aug. at Guelph, Ontario, Canada.
• Summary: This long and detailed article, packed with good
photos (all but ﬁve taken on the Meharry Farms), is one of
the best seen to date on soybean cultivation. Meharry Farms
are four in number: Odell, Ridgecrest, and Sugar Grove
Farms in west-central Indiana and the A.P. Meharry Farm
in east-central Illinois. Contents: Introduction. Good seed
is ﬁrst essential for success with soybeans (certiﬁed seed is
best). Varieties: Adaptation to locality, quality of straw is
important requirement, seed quality is an important factor,
experience with varieties, one variety to a farm enough, socalled “hay mixtures” impractical. Inoculation is important

and easily done. Seedbed preparation must be thorough:
Fields should be cleared carefully when soybean follow corn,
make a well pulverized, compact seedbed. Drilling solid
is preferred planting method on the Meharry Farms: Two
inches deep enough, thick seeding gives best results, sow
soybeans about corn planting time. State of germination of
weeds determines time to cultivate: Special tools necessary
(weeder and rotary hoe useful for both corn and soybeans).
Harvesting: Cut soybeans for hay after seed forms and before
leaves turn yellow, windrow method a good one, swath
method of curing hay saves labor, baling soybean hay in the
ﬁeld, combine harvesting most economical, moisture content
determines safety in storage. Utilization: The most proﬁtable
way to use soybeans is to feed them, seed trade offers good
market, commercial outlet for soybeans at last a reality
(“Several commercial ﬁrms are now grinding and pressing
soybeans for oil and meal”). Co-ordination with other crops
and enterprises determines proﬁtability: Soybeans make
wheat pay better, spring wheat following soybeans, soybeans
help distribute farm labor, some suggested rotations for the
Corn Belt, soybeans lead to diversiﬁcation of livestock and
crops. Summary.
“Success with soybeans depends upon: Good seed,
adapted varieties, careful inoculation, thorough seedbed
preparation, proper planting, timely cultivation, economical
harvesting, intelligent utilization, and correct co-ordination
with other crops and enterprises. Good soybean crops are
seldom accidental.”
Soybean “hay is the dried whole plant, foliage and
immature seed included. Straw is the residue after
ripened soybean plants are threshed” (p. 85).
Photos show: Two teams of horses pulling cultivation
equipment in a large ﬁeld. 1. Two sacks of “Certiﬁed
Seed, grown in Indiana, certiﬁed by the Indiana Corn
Growers Association”–the best guarantee of varietal
and mechanical purity, high quality and germination. 2.
Close-up view of two samples of super quality Indiana
certiﬁed Mansoy seed. 3. Several soybean plants
growing nearly 4 feet tall, next to a measure. 4. Black
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Hilum Manchu seeds. 5. “Sweepstakes sample of Mansoy
soybeans [seeds] at 1928 Indiana Corn Show.” 7. Two men
seated at machines “roguing” or hand-picking to eliminate
undesirable seed types and maintain varietal purity. 8. A
sample of so-called “Hollybrook” seed from a state which
had no workable seed law and no certiﬁcation. Contains
much foreign material and non-soybean seeds. 9. A boy
using the “muddy-water” method to inoculate soybeans in a
ﬂat-bed truck. 10. A farmer, Mr. Stafford, using a shovel to
mix soys during inoculation. 12. A man and his six horses
disking a ﬁeld of corn before plowing, for the soybeans
that are to follow. 13. Two teams each of horses and mules
pulling a well-weighted drag to level the furrow slices
after plowing and to prepare the soil surface to receive and
conserve moisture. 14. The trampling of many horses is
effective in compacting a seedbed. 15. After dragging, disk
(pulled by 6 horses driven by a man) does excellent work
because all the disks cut uniformly. 16. A springtooth harrow,
pulled by 6 horses, brings the clods to the surface and works
ﬁne dirt down into holes and crevices. 17-18. A cultipacker
or pulverizer, pulled by 6 horses, “is a splendid implement
to crush clods and compact the seedbed.” 20. A ﬁeld of
soybeans 8-10 inches high. The rows are wide apart for
inter-row cultivation, which saves seed but is uneconomical
of labor at the cultivating season. 22. Shallow planting (no
more than 2 inches deep) is a necessity with soys, shown
emerging. They make break their necks trying to break
through a hard crust. 24. “As soon a germinated weed seeds
can be found in a soybean ﬁeld, the harrow, weeder, or rotary
hoe should be used vigorously, without consideration of
the age or stage of growth or germination of the soybeans.”
Two photos show mules pulling those implements. 25. A
soybean plot at the Iowa Experiment Station. 26. A man (Mr.
Withrow) and child searching for germinated weed seed in
a soybean ﬁeld; a close-up view of the germinated seed. 27.
Young soys before and after harrowing. 29 & 31. A rotary
hoe, pulled by 2 horses, “cultivating little soys” and corn.
30. An implement (pulled by 2 horses) “embodying the
principle of an ordinary weeder is a good tool for tending
small beans.” 31. This tractor and pair of 10 foot rotary hoes
have no difﬁculty in cultivating 65 to 70 acres of corn per
day. 33. Horses pulling two cultivators. “Soybeans should be
cultivated as long as weeds keep coming. Plants should be
thick enough to occupy the ground completely before they
begin blooming.” Stop cultivating when soys begin to bloom.
35. Two horses pulling a mower, “the most satisfactory
implement for cutting soybean hay.” 36. Shocks of soybean
hay in a ﬁeld. Shock only after the plants are well wilted and
before they are dry enough to be stiff. 37. Two horses pulling
a side-delivery rake, “the best implement for putting soys
in windrows.” 40. A combine (McCormick-Deering model)
harvesting soybeans. Pulled behind a tractor it is a proven
success; it saves more seed and requires less labor than other
methods. 41. Any good grain separator, properly adjusted,

will hull soybeans satisfactorily. Powered by a tractor takeoff, this one stands by a huge pile of hay. 42. Similar to No.
41 but different angle. “The damage done in hulling a crop of
soybeans on a single farm would often more than pay for all
the attachments necessary to make a separator do excellent
work.” 43. Soybeans intercropped with tall corn. 44. Cattle
gleaning soys from a corn stalk pasture on the A.P. Meharry
Farm. 45. “More than 35 bushels per acre of wheat on A.P.
Meharry Farm following soybeans plowed under.” 46. “Seed
cleaner and grader and elevator leading to overhead bins
on Odell Farm. The tractor was used only temporarily. This
machinery is now electrically driven.” 47. “Type of machine
used to expel oil from soybeans.” Near the base of this huge,
powerful machine is written “Expeller.” Note: This is the
earliest document seen (Sept. 2003) that contains a photo of
an expeller used to make soybean oil.
48. “Binding ripe soybeans and drilling wheat into
soybean stubble without seedbed preparation. This practice
offers a good economy in wheat production.” Two teams of
horses do the work. 49. Winter wheat following soybeans
with Odell Farm buildings in background. Drilled into
soybean stubble, the wheat yielded over 40 bushels per acre.
50. “Left–Winter wheat killed by the severe winter of 192728. Right–The bare spots in this ﬁeld were disked thoroughly
and sowed with soys in very late spring.” 51. “Much clover
and alfalfa ‘heaved out,’ and looked like this plant in the
spring of 1928. Even after corn planting such clover can
be torn up and soybeans substituted. Why be without good
legume hay because clover and alfalfa have winterkilled?”
Address: 1. Attica, Indiana; 2. A.P. Meharry Farm, Tolono,
Illinois; 3. Odell Farm, Attica, Indiana; 4. Ridgecrest Farm,
Romney, Indiana; 5. Sugar Grove Farm, Romney, Indiana.
589. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation in
Japan. Homemade soybean wine or juice (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: (Continued): Page 2449 (19 Sept. 1929)
(negative #44272). “A nearby view of the early and late
non-hairy soybeans. The late variety is to the left of the
stake, the early variety, now ready to harvest is to the right.
Obihiro, Japan.” Neg. #44273. “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. A nearby view of
the ends of two rows of Oyachi soybeans, now ripe enough
to harvest.”
Page 2450 (neg. #44274). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. A nearby view
of late and early non-hairy varieties of soybeans, The late
variety is to the left, early to the right.”
Neg. #44275. “Obihiro, Japan. Tokachi Branch
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Agricultural Experiment Station. View showing to the left
medium early, in the center early, and to the right late nonhairy varieties of soybeans. Morse has been trying to get the
mid-season and late varieties for a number of years and is
only now succeeding. Plants to the left are 31 inches high,
center about 12 inches, and right about 28 inches.”
Page 2451 (neg. #44276). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. Looking across
selections of non-frost variety of soybeans. At the left Mr.
[?], center Mr. Suyetake, and Right Mr. W.J. Morse, the latter
making notes on the variety.”
Neg. #44277. “Nearby view of the end plants of three
rows of Oyachi soybeans of selected strains. 70% of the
soybeans grown in the Obihiro section are of this variety.”
Page 2452 (neg. #44278). “Obihiro, Japan. Tokachi
Branch Agricultural Experiment Station. Looking across
plots of 6-7 rows of selected Oyachi variety of soybeans,
now ready to harvest.”
Page 2453 (20 Sept. 1929). “Set out to the Experiment
Station between eight and nine o’clock this morning and
spent the entire day there making notes, motion and still
pictures.”
“The director of the Station and his assistant arranged
for a complete planting scene. Laying off soybean rows
with a four tooth marker, distributing fertilizer, dropping the
beans, and covering as dropped with the feet, also covering
with the weeding harrow, all of which we made black and
white motion pictures. We also secured motion pictures of
cutting and shocking soybeans as well as special scenes.” A
line drawing at bottom of page, with dimensions in inches,
shows a “horse” soybean market. See also photo #44285.
Page 2454. “The rows when ﬁnished for soybean
seeding are 21 inches in center and about 3 inches deep,
beans are dropped in hills three or four beans in each hill,
about 12 inchees apart in the rows.
“Looking over the various experiments our attention was
attracted to an open air cooking demonstration near the main
building of the station. As this was the ﬁrst demonstration
of this kind we had seen since coming to Japan, curiosity
impelled us to see just what sort of foods were being
prepared. Noticing a large bamboo basket of black soybeans
(very large seeds), we asked the use to be made of them. We
were told that wine or soybean juice was being made. This
is a product not made commercially but made only in the
homes.
“Generally a bushel (or smaller quantity if desired) of
black soybeans and twice the amount of water are used. The
beans are boiled for about an hour. The juice, a blackish
purple liquid, is drained off. A small amount of citric acid is
added and sufﬁcient sugar is added (sufﬁcient sugar to suit
the taste of the individual). When soybean wine is desired,
more sugar is added, and the juice is placed in a warm room
to ferment. The fermented juice is then treated as that of
other fermented juices.

“This is the ﬁrst instance we have come across of
soybeans being used to make a home brew. The juice is very
generally used without fermentation. Taking it all in all we
spent a most interesting and valuable day.
“Dr. Seiji Kawase, the director, and Mr. Fujine joined us
at a restaurant in the city at 7:00 p.m. for dinner.”
Page 2455 (neg. #44279). Small shocks of “non-frost”
soybeans. “(Non-frost does not mean resistance to frost, but
that the variety matures before frost). The beans are cured
in these small shocks before being threshed.” Neg. #44280.
“Obihiro, Japan. Tokachi Branch Agricultural Experiment
Station. Harrowing land preparatory to the sowing of
soybeans.”
Page 2456 (neg. #44281; photo is missing). “A rear view
of a soybean power thresher used at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.”
Page 2457 (neg. #44283). “Man and horse approaching
the camera marking off rows in which soybeans are to be
planted. Tokachi Branch Agricultural Experiment Station,
Obihiro, Japan.” Neg. #44284. “Man and horse leaving
the camera marking off rows in which soybeans are to be
planted.”
Page 2458 (neg. #44285). “A nearby view of the marker
and horse shown in the previous two pictures. Obihiro,
Japan. Tokachi Branch Agricultural Experiment Station. Neg.
#44286. Three Japanese women distributing fertilizer in rows
where soybeans are to be planted.
Page 2450 (neg. #44288). “A Japanese woman setting
up a small shock of non-frost variety of soybeans being
harvested on this date. Obihiro, Japan. Tokachi Branch
Agricultural Experiment Station.”
Page 2460 (neg. #44289). “A nearby view of a woman
harvesting non-frost soybeans at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.” Neg.
#44290. “A rather distant view of two Japanese women
harvesting non-frost soybeans.”
Page 2461 (neg. #44291). “A nearby view of two
women harvesting non-frost soybeans at the Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.” Neg.
#44292. “A nearby view of a woman setting up a small shock
of non-frost soybeans. Obihiro, Japan.”
Page 2462 (neg. #44293). “Three Japanese women and
the man who helped prepare land for soybean planting and
the actual planting of the beans for still and motion pictures.
Tokachi Branch Agricultural Experiment Station, Obihiro,
Japan.” Neg. #44294. “Mr. [?] and Mr. Suyetake examining
Oyachi soybeans in one of the experimental plots at the
Obihiro Station.”
Page 2463 (neg. #44295). “Mr. Suyetake examining the
early variety of non-hairy soybeans and Mr. [?] examining
plants of the mid-season non-hairy soybean.” Neg. #44296
(photo is missing). “Mr. W.J. Morse getting a close up black
and white motion picture of non-hairy varieties of soybeans.
Tokachi Branch Agricultural Experiment Station, Obihiro,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 262
Japan.”
Page 2464 (neg. #44297). “Small shocks of non-frost
soybeans protected by rice straw rope from being blown
down by the wind. Tokachi Branch Agricultural Experiment
Station, Obihiro, Japan.” Neg. #44298. “Threshing scene by
ﬂailing soybeans. Tokachi Branch Agricultural Experiment
Station, Obihiro, Japan.”
Page 2465 (neg. #44299). “A nearby view showing two
types of ﬂails, one with the ﬁngers of the ﬂail close together,
the other with them spread. With the exception of the hub,
the ﬂails are of bamboo. Tokachi Branch Agricultural
Experiment Station, Obihiro, Japan.”
Page 2471 (neg. #44304). “Threshing scene. Three
men and four women ﬂailing our soybeans. Tokachi Branch
Agricultural Experiment Station, Obihiro, Japan.”
Page 2477 (22 Sept. 1929). “We rode northward about
12 miles to the Tokachi Table-Land Experimental Farm.
“There are 15 cho, a cho is equal to about two and a half
acres American measurement.”
“The principal crop in the region passed through today is
by far ﬁeld beans. We were surprised at the small amount of
soybeans seen in the twelve mile bus trip through the valley
to the Table-land Experiment Farm.” Note: That is because
most of the soybeans used in Japan are now imported from
Manchuria.
Page 2483 (23 Sept. 1929). “We left Obihiro by train at
7:50 a.m., arrived at Ikeda at 8:41 a.m.,” changed cars “and
arrived at Nokkeushi [Hokkaido], our destination, at 3:38
p.m. Went to the Kurobe Hotel.”
“From Takashima until about two hours before arriving
at Nokkeushi we saw very many more soybeans than we
have previously seen on this trip. The last one and a half or
two hours was spent in running through rice paddies.”
Page 2505 (27 Sept. 1929). “Morse with the interpreter
went to the Kotoni Agricultural Experiment Station to make
observations and take notes as to the progress of soybeans
and other crops. Dorsett got the Vitacolor motion picture
camera and his 3¼ x 4¼.”
Page 2605 (9 Oct. 1929). “We left the Yamagataya
Hotel about 7:00 a.m. among many ‘sayonaras’ from the
management and nesans [“older sisters” in Japanese], and
‘goodbyes’ from us. We found... in the six weeks or more we
have been here that we have become very much attached to
the place and to the nesans.”
“We really felt keenly the leaving of our friends, but
also hated to leave Sapporo and especially Hokkaido,
because we have only pretty well completed but one feature
of agricultural activity ‘That of soybean Culture.’ The other
branches of agricultural activity and the ﬁeld of general
agricultural explorations, we have scarcely had time to do
more than touch.” Address: Agricultural Explorers, USDA,
Washington, DC.
590. Bureau Farmer (Louisiana Farm Bureau Section).

1929. Caterpillars damaging soy bean ﬁelds in Louisiana.
5:21. Sept.
• Summary: “The soybean caterpillar is stripping the
Louisiana soybeans just as badly as the cotton leaf worn
defoliates the cotton plants, according to Dr. W.E. Hinds,
entomologist, Louisiana State University, who says that the
caterpillar was found defoliating soybeans in the state ﬁrst
in the vicinity of the U.S. Livestock Experiment Station at
Jeanerette where W.R. Dodson is continuing some of his
work in selection of soybean varieties.
“This marks the ﬁrst year of any widespread
injuriousness in Louisiana, according to Dr. Hinds. This
species has been known in Florida for many years where it
has attacked velvet beans particularly but it was not recorded
as a pest of soybeans until 1926.
“About ten years ago it was noted at Jeanerette that
some of the favored varieties of soybeans there were
completely stripped and many ﬁelds were left practically as
bare as cotton ﬁelds after a heavy invasion of the cotton leaf
worm. Since that time the damage has increased throughout
the territory south of Baton Rouge and probably extends
much farther north.
“’The new caterpillar on soybeans is a fairly close
relative of the cotton leaf worm,’ says Dr. Hinds. ‘It is very
similar in size, shape, general coloring, and habits, except
that it has different food plants. The cotton leaf worm never
attacks anything but cotton.’”
591. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2621-2622 (10 Oct. 1929). On Oct. 9 they
arrived in Akita City, Akita Prefecture, Japan, in northeastern
Japan. “We got out to the Agricultural Experiment Station
between 9 and 10 o’clock, and met the director, Mr. K.
Adachi. He is an expert on soybeans as well as director of
the Station [at Akita]. He spent something like 8 years in
Manchuria studying the soybean there and has published a
volume of 1000 pages or so on the results of his work. The
title of the book is ‘Soybean: Its Cultivation and Industry,’ by
K. Adachi.
“Mr. Adachi advised that we were in time for the
harvesting of soybeans, but that the crop is not yet an
extensive one here and that it will be necessary to go out
some distance to see farmers harvesting and even then it will
not be possible to see the harvesting on as extensive a scale
as could be done in a region where soybean growing is more
important than it is here.
“Much of the detailed information acquired today
in regard to soybean varieties and soybean growing and
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harvesting is omitted from this report because it will be
incorporated in a special soybean report which is in the
course of preparation.
“Mr. Adachi is of the opinion that Japan, as in the past,
will of necessity have to obtain her proteins from vegetable
sources and especially the soybean, for the reason that
she does not have the space to produce animals enough to
produce animal protein for her population. We are wondering
if this to a very large extent is not false reasoning.
“From our observations, during our limited stay and
travels in northern Japan, Main Island, and in the Island of
Hokkaido, there appears to be immense areas, in the hill and
mountain districts, apparently not well or not at all adapted
to the cultivation of farm products, but from appearances
most admirably suited to animal husbandry.
“We are also wondering if a mixed vegetable and animal
protein diet might not be most advantageous to the Japanese
nation.”
“Mr. Shimade gave us considerable detailed information
concerning their trials with soybeans as a green manure in
orchard plantings. This information in considerable detail
will be incorporated in the special soybean report” [which, so
far as we can determine, was never completed].
Page 2629 (11 Oct. 1929). In “Mr. Adachi’s room, after
the accustomed bowing and greeting, we preceded to get
the information on soybeans for which the interview was
granted.” Previously soybeans were planted after the planting
of rice, which normally was the second week in June. This
date, however, “proved to be too late as the beans require a
longer season for maturing... Largely through the efforts of
this experiment station, the farmers growing soybeans have
been prevailed upon to plant their beans before they do their
rice.
“By planting the ﬁrst or second week in May the
growing season has been sufﬁciently lengthened to enable
the beans to fully mature before frost, which frequently was
not the case when the planting of the beans was delayed until
after the rice was planted.
“When the old method of planting was in vogue, the
yield of beans was from 2½ to 3 bushels to the quarter of
an acre. Under the new practice of planting before the rice
is planted, the increase in the crop frequently amounts to as
much as 30%.
“Planting: Formerly beans were planted thickly in
rows about 25 inches apart. The rows now are about the
same distance but the beans are dropped so as to stand 4 or
5 inches apart in the row. As a usual practice the rows are
opened with a hoe, the beans dropped by hand and covered
with a hoe to depth of about one inch.
“Cultivating and weeding: The ﬁrst cultivation and
weeding is when the beans are from two to three inches in
height. The second weeding and hoeing is when the plants
are 6 to 8 inches in height. The third and ﬁnal weeding and
hoeing is in late June to the ﬁrst of July. All the weedings and

cultivation are by hand.
“Fertilizing: Cow and horse manure are the only
fertilizers used in this region in connection with the planting
of soybeans. This is used at the rate of 40 to 50 kan (1 kan =
8.27 lbs.) per quarter of an acre. The manure is spread in the
rows by hand before the beans are dropped and covered.
“Condition of the beans at time of harvest: In this
region, the beans are fully ripe when harvested. The time for
harvesting may be determined by the [?]anking of the plants.
If the beans rattle in the pod when the plants are shaken, they
are in condition to harvest. In the Akita district, soybeans are
pulled and laid in small piles on the ground where they are
allowed to remain for two or three days depending on the
condition of the weather.
“When sufﬁciently dried, the pile of beans are taken in
and stored in a building or under temporary cover, where
they remain until after the rice is harvested, threshed, and
cleaned. The beans are then threshed. The practice followed
in threshing soybeans in the Akita district is primarily that of
ﬂailing or beating them out. The farmers do not use rollers
in connection with threshing their beans. All litter from the
threshing of soybeans, except the pods, which are fed to
stock, is burned.
“Diseases and insect pests: Thus far, there is little or no
injury resulting to soybeans in the Akita district either by
insect pests or fungus diseases.
Storage (p. 2631-2632): Soybeans, in the Akita district,
are stored in rice straw bags the same as are used for rice.
The weight of a bag of beans is 17 kan [140.6 lb], about 2
to 2½ bushels. Farmers sell their beans direct to merchants
and receive for them about Yen 17.00 to 18.00 for 5 bushel.
This price, however, depends on the quality, season, and the
prevailing price of rice.
Page 2669 (16 Oct. 1929). “This morning Mr. Morse
and Mr. Suyetake went to the soybean district outside of
Tokyo to get a line on conditions. Dorsett worked at the
laboratory with plant material, herbarium specimen and in
writing legends and numbering the still pictures made while
in Hokkaido, Japan.
“Copied from Mr. Morse’s diary: At the Saitama
Prefecture Experiment Station located at Urawa, it was
found that the soybeans had been harvested. About forth [?]
varieties or middle season types are grown at this station
and Mr. Hasegawa, in charge of soybean and sweet potato
investigations, promised us seed of these varieties.
“It was thought that possibly we might obtain soybean
harvesting and threshing scenes in the vicinity of the Tamai
Branch Experiment Station which is a breeding station. We
went by train to Kumagaya and then by bus to Tamai; along
the way no soybeans were noted. In August during a trip
numerous ﬁelds of soybeans were noted.” They were told
by Mr. Morihara Nomura that all the soybeans had been
harvested. “The farmers in this region get the soybeans out of
the way before rice harvest. This is quite different from Akita
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region” where the soybeans are harvest after the rice. “Mr.
Nomura is quite an expert on soybeans and adsuki beans.”
Address: Agricultural Explorers, USDA, Washington, DC.
592. Dorsett, P.H.; Morse, W.J. 1929. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 2732 (22 Oct. 1929) “... at 8:50 [a.m.,
Oct. 23] we pulled into the station of Keijo (Seoul) Chosen
[Korea; from Shimonoseki, Japan, via Pusan]. We went
direct to the Chosen Hotel which will be our headquarters for
the time we are working in Chosen.” “We spent the afternoon
at the Chosen Expedition where we saw many interesting
products, among them quite a number of soybeans...”
Page 2773 (25 Oct. 1929). “We left Keijo [Seoul] at 7:30
this morning with Professor Dr. N.I. Vavilov, Member of the
Academy of Sciences, Director of the Institute of Applied
Botany, Leningrad, Herzen Street, 44, Russia, whom we
met by chance at the hotel last night, to visit the Agricultural
Experiment Station, Government-General of Chosen.”
“The experimental work of the station embraces breeding,
selection and cultivation of rice, soybeans and other
legumes,...” “They have a collection of about 625 samples
of soybeans and are actually growing something like 200. Of
these we hope to get samples for trial at home.”
Page 2774. “We saw two varieties of fasciated soybeans
which were developed at the Station which is [sic, are] very
interesting, see Neg. #44443, 44444, and 44445. The stem
is broad and ﬂattened and the pods are borne in a cluster at
the top of the broad ﬂat stem... we understand that it is the
intention of the Experiment Station to distribute this variety
as a green vegetable bean.”
Page 2775. Negative #44436 shows a “View (but a poor
one) of... the Suigen Agricultural Experiment Station.
Page 2779. Neg. #44443. View of a variety of soybeans
with fasciated stems. The beans are borne in clusters. Suigen
Experimental Station, Suigen [today’s Suwôn, South Korea],
Chosen.
Neg. #44444. A nearby view of fasciated stems of
soybeans; the pods are in clusters near the top. Suigen...”
Page 2787 (30 Oct. 1929). Left Keijo [Seoul] at 8:30
this morning for the soybean section at and in the vicinity
of Chotan, where we arrived at 9:45 a.m.” “In a number of
instances the land from which soybeans was harvested is in
winter barley or wheat, and in numerous instances the wheat
is up and making a good showing.
“As soon as we arrived at Chotan we called at the ofﬁce
of the Village Cooperative Society. The Director or manager
sent a man with us to show us the soybean area and to assist
us in any possible way.”

Page 2780 (Neg. #44445). An excellent, clear photo.
“Prof. Dr. N.I. Vavilov holding two stems of the variety
of fasciated soybeans. This shows well the fasciation and
the clustering of the pods. Suigen Agricultural Experiment
Station, Suigen, Chosen.
Page 2788. “We saw soybeans in sacks, two bushels to
the sack, weight about 126 pounds. The rice straw bags cost
this farmer 25 to 33 sen each, depending upon the quality
and grade.
“We secured quite a number of samples of soybeans, got
a lot of information concerning soybeans and also quite a
number of still and motion pictures.
Ginseng: There are two commercial kinds, red and
white. The ‘red’ ginseng, which we understand brings the
highest price, is different from the white only in processing,
which gives it its red color. The ginseng raised in the vicinity
of Heijo [Pyongyang], the former capital, for 470 years, is
considered the best ginseng in the world. It is recorded that
the medicinal ginseng is obtained from the roots of plants six
years old.
“The principal demand for Ginseng is from China,
especially South China.”
Page 2789. Having missed a train and with a long
wait for the next: “We secured quite a number samples of
soybeans, and a number of still and motion pictures.”
Page 2792. Neg. #44452. “Sacks of soybeans piled in
a rick at the Chotan Railway Station. A motion picture was
made of this.
Page 2792. Neg. #44455. “A view showing Korean
farmers ﬂailing out soybeans. Chotan, Korea.
Page 2792. Neg. #44456. “A close-up view of threshed
‘Chotan’ soybeans. The straw and litter was pushed aside to
show the beans below, Chotan, Chosen.”
Page 2793. Neg. #44458. “View at one of the soybean
inspection stations at Koryoho, Chosen.”
Neg. #44459. “Showing the taking of samples and
inspection of soybeans at Koryoho, Chosen.”
Page 2794. Neg. #44460. “A nearby view of sacks of
soybeans on the river bank. Taken to show the rice straw
sack and how the sacks are tied with rice straw rope.
Koryoho, Chosen.”
Page 2795. Neg. #44462. “Sacks of soybeans piled
along the side of the road to be transported to the railway
station, Koryoho, Chosen.
Neg. #44463. “Raking soybean straw and litter from the
recently ﬂailed soybeans. Near Chotan, Chosen.”
Page 2799. Neg. #44470. “Mr. W.J. Morse and Mr. N.
Suyetake and a group of Korean farmers taking soybeans.
Near Koryoho, Chosen.”
Page 2803 (31 Oct. 1929). “At 10:00 a.m. we visited the
three Keijo markets: Nandaimon, Central, and Todaimon,
where we rounded up the following seed: 28 numbers of
soybeans, three of adzuki beans, 2 of cow peas, 2 of mung
beans, 2 of rice, 2 of beans and 3 of barley.
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“We also visited a mung bean vermicelli factory and
saw them making bean vermicelli. The beans are soaked
for about 12 hours then ground in dripping water. From the
ground product the hulls and foreign matter is ﬂoated out
and the resultant product is then put into a cloth and pressed
into a more or less square form. When needed it is melted
in hot water and after mixing, depending upon condition, in
the following proportions: 3 parts bean paste to 2 parts of
kaoliang ﬂour, it is worked into a dough, then put through a
perforated strainer or former into boiling water, from this it
is transferred to cold water and then hung up in a sheltered
place and later out in the air to dry.
Page 2807. Forecast of crops for 1929. “From American
Consul General Ransford S. Miller. Seoul, Chosen. Date of
completion: Sept. 17, 1929. Source of information: Ofﬁcial
Gazette of the Government General of Chosen, Sept. 16,
1929.”
“2. Forecast:... “Soya beans were forecasted at
4,077,028 koku (20,874,383 bushels) from 800,602.6 cho
(1,962,037 acres) of land under cultivation, the former
showing an increase of seven percent or 266,367 koku
(1,363,901 bushels) but the latter decreased by 20.7 cho (51
acres), as compared with the previous year.”
Page 2808. I. Comparison by years. (1 cho = 2.4507
acres. 1 koku = 5.12 U.S. bushels).
Soya beans: Area of land (cho); amounts of production
(koku).
1924–690,858.7 cho; 3,657,623 koku
1925–803,495.1 cho; 4,612,033 koku
1926–791,636.9 cho; 4,351,527 koku
1927–793,628.8 cho; 4,747,062 koku
1928–800,623.3 cho; 3,010,641 koku
1929–800,602.6 cho; 4,077,028 koku
Page 2809. A large table shows land area under
cultivation for soya beans by province, for 1928 and 1928,
for the following provinces: Keiki, North Chusei, South
Chusei, North Zenra, South Zenra, North Keisho, South
Keisho, Kokai, South Heian, South Heian, Kogen [Kegen?],
South Kankyo, North Kankyo.
Page 2810. A large table shows soya bean production by
province, for 1928 and 1928, for the same provinces shown
above.
Page 2849 (1 Nov. 1929). “In the forenoon we visited
the Capitol... [then we visited] the Prefectorate Seed and
Plant Nursery of Keijo... Here we met Mr. S. Yamaguchi,
Director of the Institution. He explains that this organization
tests for, and supplies tested seed... to farmers throughout
the prefectorate. This organization, we understood, is really
under the direction of the agricultural experiment station at
Suigen... The Director showed us the two standard soybeans
recommended by the Station, and the ones most generally
grown by the farmers.
Page 2850. They are known as ‘White eye,’ best adapted
for good ground in valley conditions, and the ‘Black eye’

most suitable for poor valley and upland soils. The former
is the best yielder and most desired by the market, but on
account of prevailing land conditions throughout the region,
the ‘Black eye’ variety is most generally grown.
“Nematodes are present in a good many sections and
this is frequently the cause or more or less small yields of
grain. The average yield of soybeans is given at 8 bushels
per acre, which is really quite low. Soybeans in the district
are planted from about the middle of April to the last of May,
and usually harvested in October.
“Soybeans are usually, in this region, planted by making
a hole in the ground with the heel, dropping two or three
beans in it and covering the seed with the foot. Sometimes
soybeans, one or two rows about a foot apart, are planted
between barley which normally is planted in rows three feet
apart.” “Green manure is seldom used by local farmers.”
Page 2853. Neg. #44477. “A fairly close-up view of
a hand stone mill, used for grinding beans and other small
grain. Keijo, Chosen.” Address: Agricultural Explorers,
USDA, Washington, DC.
593. Lehman, Samuel G.; Woodside, James W. 1929. Varietal
resistance of soybean to the bacterial pustule disease. J. of
Agricultural Research 39(10):795-805. Nov. 15. [4 ref]
• Summary: Fifty-ﬁve soybean varieties are listed showing
their reaction to the disease. The causative agent, Bacterium
phaseoli sojense Hedges, is widespread and occurs in a
majority of soybean ﬁelds in North Carolina. Columbia
variety possesses greatest resistance. Other highly resistant
varieties include Mandarin and Dominion. Address: 1. Plant
Pathologist; 2. Asst. in Pathology. Both: North Carolina
Agric. Exp. Station.
594. Adams, James F. 1929. Annual report: Department of
plant pathology. Delaware Agricultural Experiment Station,
Bulletin No. 162. p. 53-67. Nov.
• Summary: The section titled “Diseases of soy beans” (p.
62). Seed from the 1926 harvested crop of 5 growers was
used. Discusses: Septoria glycines, Colletotrichum glycines
(=C. dematrium f. truncata), and Bacterium (=Xanthomonas)
phaseoli sojense occurred in soybean disinfection plots. Seed
disinfection failed to control the seed-borne foliage diseases.
Address: Assoc. Plant Pathologist, Newark, Delaware.
595. O’Brien, Harry R. 1929. Soy beans for proﬁt: Combines
and a cash market cause acreage to mount. Country
Gentleman 94(11):19, 120-21. Nov.
• Summary: “While soy beans have been known in this
country for 125 years, it was about ﬁfty years ago that they
were ﬁrst grown in North Carolina as a farm crop and about
25 years ago when they were ﬁrst introduced into the Middle
West. In 1917 it was estimated that perhaps 500,000 acres
were being grown for all purposes. Since then the acreage
has increased annually until in 1928 around 3,000,000 acres
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were being grown in twenty or more states. Rapid as this
growth may seem, it has been handicapped by difﬁculties of
harvesting and lack of a commercial market for the beans.
“But within the past two years the situation has been
radically changed” because of the combine harvester and
the new cash market provided by the Peoria Plan and A.E.
Staley. “These things I learned when late in the past summer
I drove my car for more than 1200 miles through the
Midwest to get the details of what was stirring in soy beans...
There are soy beans everywhere, I found.”
A star performer in many roles, “Soy beans offer another
cash crop for the farmer. They are about immune to chinch
bugs and the corn borer. Planted in corn, they shade the
ground and protect the corn from the chinch bugs.
“Then there is the use being made of soy beans in
industry, as beans, as oil, as meal. The oil is expressed out of
the beans by the same process used with cottonseed. A ton of
beans yields roughly from 1600 to 1700 pounds of cake or
meal and from 250 to 300 pounds of oil.
“The beans are usable for coffee substitutes, soups,
baked beans, confections, meat substitutes, vegetable casein,
vegetable milk and cheeses. There are now several factories
in this country making soy sauce. I know of one plant
making chocolate out of soy beans.
“The oil is suitable for use in soap stocks, enamels,
varnishes, paints, rubber substitutes, linoleum, waterproof
goods, celluloid, explosives, glycerin, salad oil, lard
substitutes and edible oils.
“Soy-bean meal, in addition to use as livestock feeds,
is used for ﬂour, diabetic foods that are supplanting gluten
ﬂour, infant foods, macaroni, breakfast foods, fertilizers and
adhesive glue. Much of the glue used in furniture veneering
is coming from soybean meal.
“Such are some of the qualities of this many-sided
farm legume.” The author then gives ﬁve reasons why soy
beans have made such rapid growth in the past ten years:
1. Farmers have tried them and liked them, and the news
has spread. 2. The inﬂuence of the agricultural colleges,
experiment stations, extension services, and county agents.
Experiments have been conducted on varieties, and methods
of growing and feeding. 3. There have been “certain focal
points where a few farmer pioneer enthusiasts grew them
for seed and from these points the acreage has spread in
concentric circles. There are a dozen of these points.”
4. Improved harvesting methods; “and this is a story that
is tied up with that of another focal point, Christian County,
Illinois, where Claire E. Hay was county agent from 1918
to 1928. Hay knew beans from boyhood. When he came to
Christian County chinch bugs had been bad for several years.
So Hay began boosting soy beans as a means of outwitting
the bug.
“Now in Christian County among the biggest growers
of soy beans are the Garwood brothers, Frank and Harry.
They had heard of combine harvesters being used out West

for harvesting and threshing wheat in one operation in the
ﬁeld. They had a hunch that maybe this same machine would
work with soybeans. Some Indiana farmers had rigged up a
homemade affair that had already been used.
“But the manufacturers were skeptical. Two ﬁrms
turned them down, refused to sell a combine for such a
purpose. But a third did sell, and in 1924 what was possibly
the ﬁrst combine ever used in Illinois for any purpose,
surely for beans, came to the Garwood farms and a public
demonstration was held.
“To most people’s surprise, the combine worked. So in
one day the Garwood brothers had revolutionized soy-bean
harvesting. Other growers were quick to seize on the idea, as
were wheat and oat farmers too.”
5. The newest development is the creation of a
commercial market for soy beans. “Lack of a market was
holding back farmers from growing the soys. So a committee
of three count agents, headed by Hay, called on A.E. Staley,
a feed manufacturer of Decatur, and asked him to use soy
beans in his feeds. Staley built an oil mill, began buying
beans and a commercial market was opened up.
“Oil mills were built later at Peoria and Bloomington.
These mills have bought the beans and thus Illinois has taken
the lead in growing them.
“The next step in the story came when along in 1927
Hackleman at the University of Illinois ﬁgured out that the
marketing of soy beans would be much more stabilized if
farmers could grow them on contract for the mills. He and
Doctor Burlison, chief in agronomy, suggested this plan
to H.A. Atwood, a feed manufacturer in Peoria. The idea
simmered on and several conferences were held.
“In the spring of 1928 Illinois farmers were faced with a
wholesale killing out of their winter wheat. A conference was
called at Urbana in April to consider what to recommend as
an emergency crop, to which farmers, county advisors and
feed manufacturers were invited. The advisors said that soy
beans was [sic] the logical crop but there was no use to urge
them because of a lack of a market.
“Mr. Atwood announced that his ﬁrm stood ready to
contract at a guaranteed price for a million bushels of beans
or the crop from 50,000 acres. A ﬁrm at Bloomington was
associated with him in the offer.
“Back of the offer was the Grange-League-Federation,
representing New York dairy farmers, which farm
organization buys its feeds from Mr. Atwood’s ﬁrm. The
G.L.F. representative said in effect that if the Illinois farmers
would grow the beans, the farmers of New York would buy
the feed made out of them.
“The outcome was that a minimum price of $1.35 per
bushel was set, based on farm cost-account records from
four states in comparison with the price the G.L.F. had been
paying for other protein feeds. County advisors circulated
blank contracts through Farm Bureau membership lists, and
1344 farmers signed up to deliver beans from 48,444 acres,
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which, when marketed, totaled about 1,200,000 bushels
of beans [24.77 bu/acre yield]. After paying freight and
handling charges, the crop netted farmers around $1.20 a
bushel.”
A large photo shows two farmers, each with a team of
four horses pulling a piece of farm machinery, on the farm
of Finis Fouts, Deer Creek, Indiana. The ﬁrst is cutting
soy beans with a binder. The second, 10-15 feet behind, is
drilling wheat for the next crop. Address: Central Ohio.

ﬁeld of soy beans in Champaign County.” (3) A man driving
a tractor, which is pulling a combine. One man is riding high
on the combine. “Mississippi growers of soy beans began to
combine the crop in 1926, harvesting 35 acres daily with a
ten-foot cut.”
Note: This is the earliest document seen (Jan. 1998)
that uses the word “tillage” in connection with soybean
production equipment, or the use of “tillage machinery” for
soybean production.

596. Gardner, Max W.; Mains, E.B. 1929. Indiana plant
diseases, 1928. Proceedings of the Indiana Academy of
Science 39:85-99. Dec. See p. 96-97. Proceedings of the
Forty-Fifth Annual Meeting. [13 ref]
• Summary: Discusses: Downy mildew (Peronospora
manshurica), which was found for the ﬁrst time. Leaf
spot, cased by Septoria glycines. Bacterial spot, caused by
Bacterium glycineum [= P. glycinea]. Mosaic. Address:
Dep. of Botany, Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.

598. Prinz, H. 1929. Ueber die Bedeutung der
Knoellchenbakterien fuer den Anbau der Sojabohne [On the
signiﬁcance of root nodule bacteria for soybean production].
In: L. Berczeller. 1929. Publications on Berczeller’s Soy
Flour. Vol. II. 4 p. Unpublished manuscript. [Ger]
• Summary: In the seventies of the last century [1870s],
Prof. Haberlandt propagated the cultivation of soybeans in
Vienna, after which extended cultivation trials were carried
out in various areas of the Austro-Hungarian Monarchy,
southern Germany and Italy. These experiments have shown
that soybean grows well in many areas.
As early as 1892, the agricultural research institute
in Dresden employed acclimatization experiments with
soybeans, through breeding and cross breeding, to
obtain new varieties which ripened under the climatic
conditions prevailing there. These experiments, as well as
the Oesterreichische Bundesanstalt für Pﬂanzenbau and
Samenprüfung, were so far successful in that it was possible
to cultivate varieties which are fully matured after a growth
time of 120 to 130 days and provide satisfactory yields of
beans. Other varieties which do not mature in this climate,
due to the extraordinarily large protein and fat content of the
plant, give a particularly valuable green fodder.
But these attempts were less important for large-scale
cultivation of soybeans, because the climate of Germany and
of today’s Austria is generally unfavorable for this seed. It is
the maize-growing countries of southern Europe that will one
day supply of the rest of Europe with soybeans, because that
is where they are naturally meant to grow. If the cultivation
attempts hitherto made no particularly favorable results,
this is due to another circumstance, namely the absence
of nitrogen ﬁxing bacteria in the soil, as the American
experience shows.
As is known, the legumes only obtain a small portion
of the nitrogen required for building up their albuminous
substance from the soil; by far the largest part of their
nitrogen requirements comes from the air, mediated by
bacteria on their roots. Of these bacteria, there are a large
number of different varieties, some of which can live
together with several types of leguminous plants, others with
only a single type. And especially in the soybean, as was
determined by detailed experiments, that the plants show
only a satisfactory growth and the protein and fat content of
the seed only reaches a maximum, if at the roots a certain

597. Swingle, F.B. 1929. Machines increase soy bean proﬁts.
American Thresherman 32(8):4. Dec.
• Summary: “Growers in Champaign, Piatt, and other
[Illinois] counties where soy bean acreage is greatest
in extent, have demonstrated what modern tillage and
harvesting machinery will do to reduce time and labor spent
in planting and harvesting, at the same time insuring more
efﬁcient seasonable plowing, seed bed preparation, planting
and harvesting.
“The soy bean ﬁeld of John T. Smith, Champaign
County, was an example of what can be done to reduce labor
costs and increase proﬁts. Finding that his spring work was
crowding him, Mr. Smith secured a pulverator plow and
hitched the bean drill on behind, plowing, ﬁtting and planting
the ﬁeld in one operation. Cross-harrowing to break the crust
after rains and to kill sprouting weeds was the only work
put on the ﬁeld by Mr. Smith until the crop was harvested in
October with a combine, which is becoming popular where
soybean acreage is most extensive. Tests made by the United
States Government have shown that the acreage loss of
beans in cutting and threshing is 13 per cent less where the
combine is used than where the beans are cut with a binder
and threshed with a stationary thresher.”
“The ﬁrst farmers in the Middle West who brought a
combine for their own use were the Garwood Brothers, who
live near Stonington, Illinois. They purchased the rig in the
autumn of 1924 for use on their own valuable crop of soy
beans.”
Photos show: (1) A man driving a tractor in a halfplowed ﬁeld. “This ﬁeld of soy beans was plowed, ﬁtted,
and planted during one round of the tractor, pulverator,
and drill.” (2) Charles Smith, the son of John T. Smith, of
Champaign County, Illinois. He asserts: “Here is the best
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bacterial species, the soybean bacteria, can be found. It is
quite clear that in areas where soya has never been grown
before, these bacteria can not be present in the soil, and
therefore growing trials that do not take into account this fact
will have to yield unsatisfactory results in terms of the results
obtained.
This would soon be recognized in Germany as well, and
as early as 1903 the agricultural research institute in Dresden
had begun to sow seeds and to inoculate the soybeans with
bacterial cultures that they had produced from specially
imported Manchurian soil.
Even earlier, the importance of inoculation was
recognized in America, where already in 1901 experiments
had begun, which subsequently resulted in a large-scale
government propaganda campaign was conducted for the
legume inoculant, with the result that today there is no
American farmer who does not treat his seed with bacterial
cultures grown at his agricultural experimental station. These
institutes, which exist in almost all states of the United
States, have studied the question of legume inoculation
with great exactness, in large-scale trials that bred for each
genus appropriate bacteria in pure cultures, that were the
cheapest, with the highest yields supplying types isolated
from various existing species. Their more than 25 years of
experience are available to any farmer who turns to them.
Yes, even more, they provide each farmer with a certain
amount of these bacterial cultures for experimental purposes
free of charge and, if he has convinced himself of the success
of the inoculant, they will supply him with any quantity of
these cultures at cost price; every year so many hundreds of
thousands of bottles of pure cultures are shipped to American
farmers, and most of these bacteria are used to grow
soybeans.
According to the U.S. Department of Agriculture (Prof.
Leonard), the following state experiment stations send out
free bacterial cultures for root nodules:
“Georgia Department of Agriculture, Atlanta, Georgia.
“Idaho Agricultural Experiment Station, Moscow, Idaho.
“Maryland Agricultural Experiment Station, College
Park, Md.
“Massachusetts Agricultural Experiment Station,
Amherst, Mass.
“Michigan College of Agriculture, East Lansing,
Michigan.
“Missouri Agricultural Experiment Station, Columbia,
Mo.
“New York Agricultural Experiment Station, Ithaca,
New York.
“North Carolina Department of Agriculture, Raleigh,
N.C.
“Oregon Agricultural Experiment Station, Corvallis,
Ore.
“Pennsylvania Agricultural Experiment Station, State
College, Pa.

S.C.

“South Carolina Department of Agriculture, Columbia,

“Virginia Department of Agriculture, Richmond, Va.
“Washington Agricultural Experiment Station, Pullman,
Wash.
“Wisconsin Agricultural Experiment Station, Madison,
Wisconsin.
“Wyoming Agricultural Experiment Station, Laramie,
Wyoming.”
What quantities are handled is clear from a letter from
Prof. Albrecht, according to which for the year 1927/28 alone
the Missouri Agricultural Experiment Station (Columbia)
sent out enough soya bacteria for the inoculation of 38,500
bushels of seed. This is equivalent to about 75% of the total
amount of legume bacteria released and soybean cultivation
area of about 38,500 ha in that state.
Note: According to Soybean Bluebook, in 1927 Missouri
planted 252,000 acres of soybeans and harvested 63,000
acres for beans and 181,000 acres for hay. 8,000 acres were
grazed or plowed under. 1 hectare = 2.47 acres.
The proﬁtability of soybean production is not doubted
by any specialist; anyone who deals with this question
emphasizes the enormously increased amount of soybean
nutrients compared to other crops. I do not want to speak
of America, where hundreds of thousands of hectares are
already planted with soy, but I would like to quote only one
article from the Wiener Landwirtschaftliche Zeitung, where
F.A. Brillmayer under the title “Die Kultur der Sojabohne”
[The culture of the soybean] makes following statement:
A table titled It delivers under the same conditions per
hectare, shows:
Soybean seed, yields 1800 kg/ha. Protein per ha: 561.6.
Fat per ha: 320.4
Soybean straw, yields 3000 kg/ha
Soybean hay, yields 8000 kg/ha. Protein per ha: 824.0.
Fat per ha: 187.0
Barley seed, yields 2400 kg/ha. Protein per ha: 164.4.
Fat per ha: 60.6
Barley straw, yields 3000 kg/ha.
Pea seed, yields 2000 kg/ha. Protein per ha: 423.0. Fat
per ha: 37.5
Pea straw, yields 2500 kg/ha
Lucerne hay, yields 4000 kg/ha. Protein per ha: 248.0.
Fat per ha: 43.0 It should be noted that the yield ﬁgures for
soy are from the author’s own experience on the estate of
the Austrian Federal Institute for Plant Breeding and Seed
Testing (Oesterreichische Bundesanstalt fuer Pﬂanzenzucht
und Samenprufung) where cultivation trials were conducted.
Since, as already stated, the climatic conditions in Austria are
generally not favorable for soybean cultivation, far higher
yields have to be achieved in other countries, especially in
southern Europe.
As much as one deals with the question of soy
cultivation and as warmly as this is generally recommended,
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so little emphasis is placed in the publications on the
inoculation of the seeds, but nevertheless attempts in which
this important circumstance is neglected, are condemned
to failure from the outset. Either the need for a inoculation
is not mentioned at all, as in the article “The Soybean” in
the Kleine Blatt of 28 January 1928, or this fact is brieﬂy
referred to, without its importance being emphasized
accordingly. This circumstance is likely to discredit a good
thing in itself and to seriously endanger the whole action.
So far, the small-scale cultivation attempts in Europe have
not come off the mark because there was a lack of suitable
inoculum and new attempts in this direction cannot have any
other result, if not provided in time–ideally by the state–to
ensure the presence of soybean cultures becomes available.
In America, seed inoculation is no longer a problem, as
agricultural institutes are already encouraging farmers to
fortify the soil with lime, phosphorus and potash to achieve
greater yields–that soil inoculation is an indispensable
prerequisite to successful soybean culture is generally seen
as obvious.
The cultivation of soybean is extremely easy; I would
like to quote again the essay of F.A. Brillmayer in the Wiener
landwirtschaftliche Zeitung of 10 Jan. 1929 [sic, 19 Jan
1916, p. 2; Die Kultur der Sojabohne]: The amount of seed
varies according to the grain size, between 45 and 55 kg. per
hectare, The sowing depth is 3-4 cm, distance between rows
40-45 cm. Distance in the row 6-7 cm. At the beginning of
the culture, the soybeans grow slowly. To keep the weeds
out and keep the moisture in the soil, a double hoeing is
indicated.
It should be noted, however, that according to the data of
all US agricultural experimental stations as well as reliable
Hungarian data, a seed quantity of 30 kg (1 bushel) per
hectare is completely sufﬁcient. Address: PhD, Austria.
599. Sasaki, S. 1929. [Mummy disease of black spot of
soybean]. Annals of the Agricultural Experiment Station,
Government-General of Chosen 4:1-28. [Jap]*
• Summary: The disease is due to a Phomopsis, the
imperfect stage of Diaporthe sojae (=D. paseolorum var.
sojae). Symptoms and morphology of the fungus are fully
described.
600. Shchegolev, V.N.; Mamonov, B.A. 1929. [The
soybean pests in the northern Caucasus]. Biulleten SeveroKavkazskaia Kraevaia Sel’skokhoziaistvennaia Optynaia
Stantsiia (Bulletin of the North Caucasian Agricultural
Experiment Station, Division of Entomology (U.S.S.R.)) No.
287. 32 p. [Rus]*
• Summary: States that the lima-bean pod borer (Etiella
zinckenella) attacks soybeans in Russia. Address: USSR.
601. Brillmayer, Franz A.; Drahorad, Fritz. 1929. Die
Sojabohne, ihre Bedeutung, Kultur und Verwendung [The

soybean, its signiﬁcance, culture, and utilization]. Vienna,
Austria: Published by the authors. 62 p. Illust. 21 cm. [Ger]
• Summary: Some soybean breeders and devotees in Austria
consider this to be Brillmayer’s “deﬁnitive work on soybean
cultivation and utilization.”
Contents: Foreword. 1. History of the soybean in its
homeland and its introduction to Europe and America. 2.
Current area where soybeans are grown worldwide and
world production. 3. Soybean botany. 4. Use of the soybean:
As a food (in East Asia, in Europe and America [in the
form of ﬂour, for making soymilk, as a coffee substitute, a
meat substitute, and for making chocolate]), as an oilseed,
as a source of fodder. 5. Soybean cultivation: Climate and
the northern limit of growth, soil, crop rotation, seedbed
[Saatbeet], manuring or fertilizing the soil, the seeds, care
of the plants, diseases and enemies, harvest, cultivation for
hay, green manure or silage, soybean varieties, agronomic
trials with 22 varieties, summary of results, root bacteria and
inoculation. 6. Signiﬁcance of the soybean: For agriculture,
as a food for the people, economic effects of the use of
soybeans in agriculture and as food.
According to Brillmayer (1947, p. 14), the ﬁrst edition
of this work was self-published as a “brochure” in 1928, but
it is not mentioned in this 1929 edition.
Note 1. This book was translated into Dutch in 1936 by
J. J. Helmus, soya specialist.
Note 2. This book describes the last intensive research
on soybean variety improvement in Austria until 1970.
Address: 1. Seed breeder in Platt, Austria; 2. Commissioner,
Federal Institute for Agronomy and Seed Testing, Vienna.
602. Lehman, Samuel G. 1929. Research in botany. Division
of Plant Pathology: Soybean diseases. North Carolina
Agricultural Experiment Station, Annual Report 51:59-61.
For the year 1928. [1 ref]
• Summary: Discusses: Frogeye leaf spot Cercospora
daizu Miura (=C. sojina), Downy mildew (Peronospora
manshurica), and Bacterial pustule (B. phaseoli var. sojense).
Cercospora daizu may remain alive on moist diseased
leaves until next planting season, but is unable to survive
the disintegration of the leaves. Seed treatment proved
unavailing.
A test was made to determine the value of seed treatment
in the control of downy mildew. Seed of the Herman variety
was used. These seed had come from a ﬁeld in which 50
to 75 per cent of the plants were infected with mildew
in the previous season. Different lots of these seed were
treated with solutions of mercuric chloride, semesan, and
uspulun, while some of the seed were planted untreated for
comparison. At the height of the growing season mildew was
found to be present on 50 per cent of the leaves of the plants
grown from untreated seed, while on the plants growing from
treated seed the percentage of infected leaves varied from
a minimum of 1 to a maximum of 10. The treatment with
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semesan and uspulun were slightly more effective than with
mercuric chloride.
Note 1. This is the earliest document seen (Aug. 2009)
that contains the term “seed treatment,” which it describes
seed treatment as a means of preventing seed disease.
Note 2. This is the earliest document seen (Aug. 2009)
that mentions semesan, which appears to be a generic
fungicide.
The bacterial pustule organism was found to remain
viable in dry diseased leaves as well as partially decayed
leaves left out-of-doors form one season to another.
Columbia variety of soybean was practically immune.
603. Mumford, H.W. 1929. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 42:1-270. For the year
ended June 30, 1929.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Measure fertility value
in soybean plant (p. 28-29). Push search for best combination
of forage crops (p. 29). New facts worked out on abortive
soybeans (p. 32-34). Illini soybean outstanding yielder
in poor season (p. 34-35). Soil’s lime needs enter into
inoculation question (p. 35). Get new facts on principles of
legume inoculation (p. 35-36). Soybeans affect soil “germs”
and thus help corn (p. 36-37).
Livestock investigations: Soybeans good supplement to
brood-sow rations (p. 88-90). No “hard pork” combination of
soybeans found (p. 90-91). Still seeking way to use soybeans
for swine (p. 91-92). Entomology investigations: Launch
studies on cowpea and soybean insects (p. 142).
Farm organization and management: Costs around
$26 an acre to grow soybeans (p. 167-72). Agricultural
economics: Plan bulletin on soybean marketing (p. 182; by
Stewart, Whalin, and Rickey). Farm mechanics: Combine
harvesting of soybeans is increasing (p. 203). Address: Dean
and Director of the Station, Urbana, Illinois.
604. Nagorny, P.I.; Eristhavi, E.M. 1929. [A brief survey
of plant diseases in Abkhazia in 1928]. Agricultural
Experimental Station of Abkhasia, Publication No. 38. 28 p.
See p. 16. [23 ref. Rus]
• Summary: Includes a brief description of Phyllosticta
sojaecola on soybean. Abkhazia has been formally known
as the Abkhaz Autonomous Soviet Socialist Republic since
1919. Its capital is Sukhumi. Situated inside of the Republic
of Georgia on the Black Sea, it is inhabited mostly by
Muslims.
Note: This document contains the earliest clear date seen
for soybeans in the Republic of Georgia or for the cultivation
of soybeans in the Republic of Georgia (1929). The source of
these soybeans is unknown.
605. Tropova, A.T. 1929. Aktivnaia kislotnostov kletocnogo

soka nekotor... [The active acidity of the cell sap of some
plants and their susceptibility to fungus and bacterial
infection]. Izvestiia po Opytnomu delu Severnogo Kavkaza,
Rostov na Donu (J. of Agricultural Research, North
Caucasus) 13:3-16. [16 ref. Rus; eng]
• Summary: Cell sap of the leaves of 18 cultivars of soybean
were checked. Discusses Bacterium sojae (=Pseudomonas
glycinea), Don Donu Dony and Kaukasus. Address: USSR.
606. Zahnley, J.W. 1930. Soybean production in Kansas.
Kansas Agricultural Experiment Station, Bulletin No. 249.
31 p. Feb.
• Summary: The following summary is given: “1. The
soybean is adapted to the eastern three or four tiers of
counties in Kansas. Drought and rabbits are the principal
hindrances to growing it farther west. 2. It is adapted to
about the same general conditions as corn, but will produce a
fair crop on soils that are too acid for alfalfa or sweet clover.
3. No other crop in Kansas will produce so much protein
per acre as the soybean. The seed may be substituted for
the expensive protein concentrates as cottonseed or linseed
meal or it may be marketed as a cash crop. 4. Soybean hay
compares favorably with alfalfa or clover in feeding value
and may be used to supplement a shortage of alfalfa in the
eastern third of the state. 5. When grown as a companion
crop with corn and pastured off a better balanced feed is
produced on which sheep or hogs make good gains with
a saving of the cost of harvesting...” Address: Agric. Exp.
Station, Kansas State Agricultural College, Manhattan.
607. Kiltz, B.F. 1930. Soybeans for Oklahoma. Oklahoma
Agricultural Experiment Station, Circular No. 77. 14 p.
March.
• Summary: Discusses in part the importance of soybeans for
Oklahoma, their adaptation to soil conditions in the State, the
varieties of soybean and their characteristics, harvesting the
hay, harvesting seed, and the uses of the crop.
“In general, soybeans seem to require about the same
climatic and soil conditions as corn. It is sometimes claimed
that soybeans are more drouth resistant than corn. However
true this may be, those who have worked with soybeans in
the state seem to think that they will never be an important
addition to the agriculture of that part of the state which does
not have enough rainfall to grow a corn crop. According
to experimental work up to the present time, the growing
of soybeans has been very disappointing over most of the
western sections of the state. The drouthy conditions that
prevail during the mid-summer months and the depredations
by rabbits upon the young plants, with the consequent higher
yields and greater reliability of other crops such as cowpeas
and mung beans, will prevent the soybean from extending its
range of importance.
“Progressing from west to east soybeans can he
expected to increase in acreage very noticeably. This should
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be especially true in the eastern third of the state where
acid soils prevent legumes such as alfalfa and sweet clover
from thriving. The dairymen, especially, are in need of a
leguminous hay crop that can be grown on soils deﬁcient
in lime. Although not particularly adapted to acid soils,
soybeans will thrive on such soils much more readily than
will alfalfa which has become so useful in central and
western Oklahoma. Soybeans have been grown with varying
success through the central part of the state. Many express
a great deal of enthusiasm for the crop; others have failed.
The successes have been numerous enough to lead those
interested in the soybean to believe that it has possibilities.”
Address: Stillwater, Oklahoma.
608. Miura, Michiya. 1930. Manshû shuyô nôsakumotsu
no byôgai [Diseases of Manchuria’s principal agricultural
crops]. Minami Manshu Tetsudo K.K. (South Manchuria
Railway Co., Agricultural Experiment Station Bulletin) No.
11. 56 p. Ed. 2. [Jap]
• Summary: The ﬁrst section (p. 1-36) is about soybean
diseases. Symptoms, causes, and control measures are given
for diseases caused by the following pathogens: Bacterium
sojae var. japonicum (=Pseudomonas glycinea), Peronospora
manshurica, Sclerotinia libertiana (=Whetzelinia
sclerotiorum), Gibberella sp., Hypochnus centrifugus,
Uromyces sojae (=Phakopsora pachyrhizi), Septoria
glycines, Cercospora sojina, Cercosporina (=Cercospora)
kikuchii, Heterodera schachtii, Pleosphaerulina sojaecola,
and Cuscuta chinensis. Other diseases not occurring in
Manchuria are also noted. Address: Minami Manshu Tetsudo
K.K. Nôji Shikenjô (South Manchuria Railway Co., Agric.
Exp. Station).
609. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4621 (2 May 1930). Hsiungyaocheng
[today’s Xiongyue, Liaoning province], Manchuria. “We
were taken over to the experimental ﬁelds and had an
opportunity of seeing the native methods of planting corn,
between the hills of which soybeans will be planted about
a month later. After our visit to the ﬁelds, we were taken to
see the station laboratories. Considerable work is being done
in Entomology and Pathology, especially apple pests and
diseases...”
We were taken to the Entomological Laboratory where
we met Mr. Yasuo Arakawa, who took post graduate work
at Cornell in 1925 and speaks English very well. He stated
that the worst insect pest of the soybean in Manchuria is the
pod borer which we observed so abundantly in Hokkaido

[Japan] last season. This insect is especially serious in North
Manchuria where often 50% of the seed crop is injured.
At the pathological laboratory... we were especially
interested in the wild legume specimens, but were advised
that there are not many species of wild legumes in this
section.
Page 4623. Negative. #45094. “Soja max. Soybean and
corn planting. View showing the leveling of a furrow in
which corn has been planted at intervals of about 42 inches.
When the corn is about 6 inches high soybeans are planted
between the corn hills.”
Neg. #45095. “Soja max. Corn and soybean planting.
Scattering compost soil in the furrow after corn has been
planted. After the soil is scattered, the furrows are leveled.”
Page 4624. Neg. #45096. “Soja max. Corn and soybean
planting. View showing a Manchurian farmer plowing a
furrow in which corn is to be planted at intervals of 43
inches. When corn is 6 inches high soybeans are planted
between the corn hills.
Neg. #45097. “Soja max. Soybean and corn planting.
View showing the planting of corn by [two] Manchurian
farmers. The furrow is made in the middle of a last year’s
row. When the furrow is made, the planter follows dropping
4-5 grains of corn about 42 inches apart in the row. When
the corn is 5-6 inches high soybeans are planted between the
corn hills.”
Page 4625-4625 (3 May 1930). Hsiungyaocheng,
Manchuria. “After breakfast at the Inn we went to the
Experiment Station where we met Dr. Riuzo Watanabe,
Director of the Station, and whom we had met in
Washington, D.C. in 1925. Dr. Watanabe spoke fairly good
English... He stated that the soybean is not the principal ﬁeld
crop [in this section] and that the method of culture is quite
different from the sections further north where the soybean
is the main crop.” “We were advised that it was dangerous
to go very far from the towns on account of bandits. At this
season the bandits resort more to the hills but as the crops
grow up they approach the outskirts of the town hiding in the
kaoliang and other crops. The basha [horse-drawn rickshaw
or cart; Indonesian becak / bechak] drivers have certain
limits at different seasons to which they will go outside of
town as the bandits rob them of their horses.”
Kaoliang and millet were being scattered broadcast in
the furrow and covered with compost soil and the furrow
then leveled with a wooden V-shaped implement. In the
planting of corn, sometimes the corn is [planted in] alternate
rows, the vacant row being left for soybeans to be planted
about the ﬁrst of June. Soybeans were also planted in all
corn, midway between the corn hills when the corn plants are
about six inches high. Photographs were taken yesterday of
the corn planting near the station.
“After watching the planting operations the farmer
took us to his house within a compound and allowed to go
through the various buildings to see how a middle-class
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Manchurian farmer lives. This man with the members of four
families of relatives, all living in the compound, work about
ten acres.
“From the farmer’s home we returned to the Experiment
Station where we had lunch.” Neg. #45098. A Manchurian
farmer with his typical wooden plow.
Page 4629 (4 May 1930). Dairen [Dalian], Manchuria.
“In the afternoon a survey was made of Japanese and
Chinese stores for soybean products. Soybeans apparently
are not used as extensively in confections as in Japan. The
peanut which is grown very extensively in the Kwantung
[today’s Guangdong] Province seems to take the place of
soybeans in candies and as a roasted confection. The adsuki,
however, is used very extensively in the making of paste
cakes, about the same as ones seen in the confectionery
stores in Japan. The adsuki products are handled entirely by
Japanese shops as none were observed in any of the Chinese
stores.”
Page 4633 (5 May 1930). Dairen, Manchuria. “In
the morning went to the American consulate to have May
expense account sworn to and obtain mail. Our ofﬁce room
rent was paid for the month of May.
“After lunch we went to the ofﬁce of Mr. Satoh of the
S.M.Ry. with regard to visiting more of the experiment
station. He advised that it would be best to visit the
Kungchuling [today’s Gongzhuling, in Jilin Province]
station ﬁrst as this is the principal soybean breeding station,
and soybean planting was now in progress. We thought it
best to wait until we had a visit with Dr. Kanda, Director
of the Kungchuling station, before making any plans for
visiting other stations. Dr. Kanda would advise us as to the
experiment stations and experiment farms having soybean
work that would be interest to us.
“We were given four soybean products from the S.M.Ry.
Central Ofﬁce by Mr. Satoh:
1. Soybean oil lecithin. Obtained from soybean oil by
German process of extraction.
2. Soybean oil extracted with the new alcohol extraction
process developed by S.M.Ry. Central Laboratory.
3. Soybean ﬂour–fat free. This ﬂour, nearly white, is
made from the cake obtained through the alcohol extraction
method.
4. Soybean ﬂour. Flour made from soybean oil cake
through the German process.
“In discussing our trip to north Manchuria, Mr. Satoh
thought it best that we take the 9:00 a.m. express which
would reach Kungchuling at 8:30 p.m. the same day.
Page 4641-4642 (6 May 1930). Kungchuling,
Manchuria. “We went to the Kungchuling experiment station
about 9:00 a.m. where we met Dr. Kanda, the Director, who
speaks very little English. He called at the Ofﬁce of Forage
Crops, Washington, D.C. two years ago with reference to
information on the soybean industry in the United States.
Kungchuling is the center of a very extensive soybean

growing section and the experiment station is doing much
work in the improvement of native soybean varieties. Over
ﬁve hundred varieties are under test yearly and more than
two thousand varieties have been experimented with. Dr.
Nakamoto is the soybean expert and has charge of soybean
investigations. At present he is conﬁned to his home after an
illness.
“The morning was spent with Dr. Kanda and information
obtained concerning soybean culture and utilization in this
section. We were taken to the grain laboratory and shown
the hundreds of samples of soybeans that Dr. Nakamoto is
working with. The great range in size, color and shape of the
seed was very interesting.
“After lunch, Mr. Ota, Agricultural Engineer of the
station called at the Inn and with a Chinese assistant we
visited the Taiwaho Soybean Oil Mills run by Chinese.
We met Mr. Ku-?u-Yang, manager of the mills and his
assistant, Mr. Son-pu-ro. We were taken through the mills
and each step of producing from delivery of the beans to the
extraction of the oil was explained. The mill was operating
the screw presses and has thirty of them. Each press handling
ﬁve cakes, thus pressing at one time 150 cakes. During
the busy season 900 cakes are turned out daily, working
twenty-four hours in 4 hour shifts. The season of this mill
is from October until about the ﬁrst of June. Panoramic and
snapshots were taken of scenes within the oil mill compound.
See pictures at the end of today’s notes.
“When we had ﬁnished inspecting the oil mills we were
taken to some Chinese stores where Chinese soybeans and
Chinese soy sauce were sold. The Chinese miso is more
liquid (like a thin paste) than the Japanese and not ground,
but both taste very much alike. There were three grades of
soy sauce, all of a sweeter ﬂavor than the Japanese soy sauce
but not quite so thick, with the exception of the 1st grade,
which was thicker than is Japanese soy sauce. We found two
kinds of mung bean vermicelli in the store, one rather ﬁne
and the other coarse, more like noodles. Bundles of each of
these kinds were purchased for our mung bean exhibit.
After our visit to the Chinese store, we went to a
Chinese bean curd factory. In grinding the soaked beans
for making the milk mass [masa?] a stone mill was used.
The process of making the bean curd is practically the same
as followed in Japanese tofu or bean curd factories. The
Chinese bean curd, however, appeared to be pressed more
and therefore the texture more compact than Japanese bean
curd.
Page 4644. Neg. #45101. “Soja max. Soybeans.
Kungchuling, Manchuria. View showing the storage of
soybeans in Osier bins in the yard or compound of a Chinese
Soybean Oil Mill.”
Neg. #45102. “Soja max. Soybeans. Kungchuling,
Manchuria. View showing soybean oil storage tanks and
building where oil presses are” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
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610. Dorsett, P.H.; Morse, W.J. 1930. In Kungchuling,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: (Continued): (6 May 1930). Page 4615.
Negative #45103. “Soja max. Soybean. Kungchuling
(today’s Gongzhuling, Jilin province), Manchuria. View
showing the [round] Osier storage bin in which soybeans are
stored. This bin is made of straw matting. Taken in yard of
Chinese Soybean oil Mill. This bin holds 3 carloads of beans.
Each carload has 150 sacks of 160 pounds each.
Neg. #45104. “Soja max. Soybean. Kungchuling,
Manchuria. View showing storage of soybean seed in Osier
bins in the yard of a soybean oil mill.
Page 4651, 4652, 4653 (9 May 1930). Kungchuling,
Manchuria. “Although may is the dry month of the year, it
was anything but that during the night. A very heavy rain
fell...”
“About 9:00 a.m. we went to the Experiment Station
where we had a talk with Dr. Kanda on soybeans in this
section. Although there are many insects and diseases
affecting the soybeans in Manchuria, none of them, with the
exception of the pod borer, affects the crop very seriously.
The only way to combat these pests and diseases is by
breeding resistant strains as it is impossible to get the
Manchurian farmer to take up spraying for the soybeans are
grown too extensively and the farmer is too poor.
“We were advised by Dr. Kanda, that Mr. Nakamoto,
the soybean expert, had returned to his ofﬁce this morning
for the ﬁrst time since his illness, and wished to talk with
us on soybeans. After arriving at Mr. Nakamoto’s ofﬁce, we
found that we had met in Washington [DC] a few years ago
when he came to study the soybeans in the United States.
Mr. Nakamoto took us to his laboratory room and showed
us samples of his selections and native varieties. He is doing
much work with the ‘Moshito’ variety, the seed of which
appears identical with our U.S. Virginia variety. Complete
chemical analyses have been made of all collections and
varieties. On a moisture basis, the varieties ranged from
about 14 to 21% fat.
Mr. Nakamoto said that he had tried out many Japanese
and Korean varieties but they were not suited to the dry
conditions of Manchuria. The small-seeded varieties from
Siberia [in the eastern Russian SSR] make good growth and
are considered the best forage sorts.”
“Soybeans were being planted in a ﬁeld of the station
so we were taken to see the method of planting which is the
same that the Dorsetts took motion pictures of at Harbin in
1926. A few snap shots were taken of the planting but under
rather adverse conditions as a ﬁne mist was falling. After the

planting we visited Dr. Kanda to thank him and say good
bye.
“We left on the 5:35 p.m. train, arriving at Ssu-pingkai [today’s Siping, Jilin province] at 6:39 p.m. and went at
once to the Japanese Inn. Shortly after we had settled down
in our rooms, Mr. Yukutaro Yamazaki, in charge of the local
commercial ofﬁce of the S.M.Ry., and his assistant, Mr.
Yutaka Shimizu, called to make arrangements with us for
tomorrow. Although there are six large Chinese soybean
oil mills in this place, they have been idle for these years.
In a Chinese village about ﬁve miles from here there are
some of the old native wedge soybean oil mills which Mr.
Yamazaki thought we might be interested in seeing. He said
he would make arrangements with the Chinese governor for
some soldiers as an escort as the country about Ssu-ping-kai
is rather badly infested with bandits and only the previous
day a Chinese policeman had been killed by bandits a short
distance from the town.” Arrangements were made to take a
taxi with soldiers the next day.
Page 4654. Neg. #45109. “Soja max. Soybeans.
Kungchuling, Manchuria. Tramping ploughed ridge for
planting soybeans.”
Neg. #45110. “Soja max. Soybean. Kungchuling,
Manchuria. Planting soybeans [shows wooden plow].
Page 4655. Neg. #45111. “Soja max. Soybeans.
Kungchuling, Manchuria. Scattering soil compost between
last year’s millet rows for fertilizing 1930 crop of soybeans.”
Neg. #45112. “Soja max. Soybeans. Kungchuling,
Manchuria. Showing Manchurian plow used in making
ridges for planting soybeans and also used for covering seed.
Page 4657-4658 (10 May 1930). Ssu-ping-kai,
Manchuria. Mr. Hideji Miura, director of the local ofﬁce of
the territory controlled by the S.M.Ry. “stated that soybeans
are extensively planted in this region and in 1927 about
427,000 tons of beans were shipped from the station. Ssuping-kai is the terminal point of a Chinese railroad extending
for a considerable way in Mongolia and large amounts of
Mongolian crops, especially kaoliang, come to this place.”
After a delay and suspecting trickery, the taxi trip to the
native wedge soybean oil mill was cancelled.
“At 3:20 p.m. we left for Kaiyuan [Liaoning province]
where a soybean seed farm of the South Manchurian Railway
is located. As we passed along we noticed that the farmers
were busy soybeans. Only occasionally did we kaoliang or
millet being planted... We arrived at Kaiyuan at 5:31 p.m.
and were met at the station by Mr. Sazuo [?] Kofuku, director
of the local ofﬁce of the S.M.Ry. and also director of the
soybean seed farm located on the outskirts of Kaiyuan. After
a short talk with Mr. Kofuku, during which he said he would
make arrangements to see the farm and soybean planting
about Kaiyuan, we went to the Japanese Inn ‘Futaba’”
Page 4659. Neg. #45113. “Soja max. Soybean. Ssuping-kai, Manchuria. View showing the ﬂoor or bottom of
an Osier bin used in the storage of soybean seed. The ﬂoor is
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made of kaoliang stalks Osier bins of soybean seed are noted
in the picture. In a Chinese merchant’s storage yard.”
Neg. #45114. “Soja max. Soybean. Ssu-ping-kai,
Manchuria. Mr. Suyetake holding standard Manchurian
bushel measure which is 22 kilos.”
Page 4665 (11 May 1920). Neg. #45117. “Soja max.
Soybean planting. Kaiyuan, Manchuria. Manchurian making
ridges with plow. Soybeans are planted on top of ridges,
covered with plow and then the ridges are rolled with a
wooden roller.”
Neg. #45118. “Soja max. Soybean. Kaiyuan, Manchuria.
Making ridges for soybean planting on a farm near
Kaiyuan.”
Page 4666. Neg. #45119. “Soja max. Soybean. Kaiyuan,
Manchuria. Making ridges for planting soybeans on a farm
near Kaiyuan.”
Neg. #45120. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the tramping for a row on top of ridge,
planting beans, and covering with plow.”
Page 4667. Neg. #45121. “Soja max. Soybean. Kaiyuan,
Manchuria. Planting and covering soybeans on a farm near
Kaiyuan.”
Neg. #45122. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the wooden roller used in rolling down ridges
or compacting soil after soybeans are planted.”
Page 4668. Neg. #45123. “Soja max. Soybean. Kaiyuan,
Manchuria. View showing the rolling down of top of ridges
with wooden roller [pulled by a donkey ridden by a man].
Soybeans were planted on ridges and covered with plow.
Neg. #45124. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing soybean seed stored in Osier bins in the
storage yard of a Chinese merchant.”
Page 4669. Neg. #45125. “Soja max. Soybean. Kaiyuan,
Manchuria. View of Osier bins full of soybeans. In the
storage yard of a Chinese merchant.
Neg. #45126. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the storage of soybean seed in Osier bins in a
Chinese merchant’s storage yard.”
Page 4673 (13 May 1930). Dairen, Manchuria. “After
lunch Mr. Tamakura of the S.M.Ry. Agricultural Bureau
called at the ofﬁce with reference to information on
the various kinds of machinery used in soybean culture
and harvest in the United States. We referred him to the
International Harvester Company, Chicago [Illinois], as this
concern manufactures many implements used in the planting,
cultivation, harvesting and threshing of soybeans and other
grain crops.
“Mr. Tamakura gave us more information on the
transportation of soybeans through the port of Yingkou
(Newchwang). Before the days of railroad transportation,
Yingkou was the largest soybean port in the export of
soybeans and soybean products. At the present time, little
foreign trade is handled at Yingkou but it still remains the
largest Chinese junk port in Manchuria. The junks and river

boats bring down large quantities of soybeans and other
grains from sections along the Liao River.
“We received today four samples of soybean seed from
the Island Master of Saishu-to [today’s Cheju-do, South
Korea] Island, Chosen. This is the island on which we were
told grow very small seeded varieties of soybeans.” It was
“stated that they were very small seeded and had been grown
for many years with no export of seed. The seed received
was by no means the small seeded varieties.” Address:
Agricultural Explorers, USDA, Washington, DC.
611. Beeson, K.E. 1930. Soybeans for Indiana farms. Indiana
(Purdue) Agricultural College, Extension Leaﬂet No. 151. 6
p. June.
• Summary: Contents: Introduction. Uses. Varieties.
Inoculation. Culture. Harvesting for hay. Harvesting for seed.
Future.
“Soybeans are rapidly increasing in popularity in
Indiana as a hay crop, as a home-grown protein supplement,
and as a cash crop. Because of their adaptation to both sweet
and acid soils, their comparative freedom from disease, their
tolerance of drouth and poor drainage, and their ability to do
well on thin soils once they are properly inoculated, they can
be grown throughout the state. Properly handled they serve
as soil builders, although less nitrogen is left in the roots and
stubble than is the case with clovers. On all soils the shallow
roots have a marked loosening effect upon the surface layer.”
Varieties commonly grown in Indiana are Ito San,
Dunﬁeld, Manchu, Wilson, and Virginia. Newer varieties that
look promising but about which less is known are Mansoy,
Illini, Harbinsoy. Address: Div. of Agronomy, Lafayette,
Indiana.
612. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5254-5255 (30 July 1930).
Hsiungyaocheng, Manchuria. W.J. Morse’s notes. “We
went to the experiment station early in the morning and met
Director Watanabe and Mr. Hisatake. Their station recently
issued a bulletin on the diseases of the four principal crops
of Manchuria, namely; soybeans, kaoliang, millet and corn.
A copy was given us and it was found to contain excellent
information on soybean diseases.”
“After lunch a trip was made by basha [horse-drawn
cart, in Japanese] to the farming section to the west of
Hsiungyaocheng. Soybeans were noted planted in kaoliang
[Andropogon sorghum] to a considerable extent. The
kaoliang rows were 21 inches apart and hills of soybeans
were planted about every 12 feet just to the side of the
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kaoliang row. The same method of planting was also
observed with millet and soybeans.”
Neg. #45405. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans and corn in alternate rows 21 inches
apart. Corn planted about May 1 in 42 inch rows, [soy] beans
planted about June 1st midway [between] the corn rows.”
On pages 5256 and 5257 are panorama photos with
illegible captions similar to Neg. #45405.
Page 5258-5259 (31 July 1930). Hsiungyaocheng,
Manchuria. “W.J. Morse’s notes: In the morning we went to
the experiment station for a conference with Mr. Arakawa,
the entomologist, regarding insects affecting soybeans in
Manchuria. According to Mr. Arakawa, the leaf hopper does
not occur in Manchuria.”
“Mr. Arakawa is making very extensive studies on the
damage to soybeans by the pod borer which is the most
serious insect pest of the soybean in Manchuria. (We found
this insect pest also the most in Hokkaido and the main
soybean sections of the Main Island [Honshu] of Japan.)
There are no serious insect pests affecting soybean foliage.
The grub or larva of Lachnosterna sp. [a genus of beetles]
enters the stem of the soybean at the base and ofttimes does
very serious damage in the early growth of the plant. This
larva also does very serious damage to millet, adzuki beans
and kaoliang.”
Page 5261. Neg. #45409. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Soybeans grown in the same
row with corn. Corn planted in hills 42 inches apart (21-inch
rows) about May 1. Soybeans planted midway [between] the
corn hills about June 1st.”
Neg. #45410. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans grown in 21-inch rows in pear
orchard for green manure. On South Manchurian Railway
Experiment Station.”
Page 5262. Neg. #45410. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. General view of soybeans
grown in rows in pear orchard for green manure. At South
Manchurian Railway Experiment Station.”
Page 5293-5294 (1 Aug. 1930). Feng Tai, China. “P.H.
Dorsett’s notes: We left on the 8:00 a.m. train this morning
for Feng Tai” to look for alfalfa.
“We returned from Feng Tai to Peiping by motor car...
Along the edges of bogs or low moist to wet places where
reed grasses grow abundantly, we saw beans climbing to the
top of reed grass 8 feet or more in height. We assumed that
they were wild soybeans and veriﬁed this assumption by
asking Chinese farmers. The plants impress us as being more
robust and to have larger leaves than the wild soybeans we
saw in abundance in Manchuria in 1925-1926.
“We also saw in actual operation the stripping of the
lower leaves of kaoliang, interplanted to soybeans.
“The farmer told us that stripping is never done until
the kaoliang is in full head. It is claimed that the stripping
not only admits more air and light for the under-growing

soybeans, but also beneﬁts the kaoliang.
“We made a number of 3¼ by 4¼ pictures in an
endeavor to secure good views of this interesting farm
practice.
Pages 5300. Neg. #45425. “Soja max. Soybean. Near
Feng Tai, China. A Chinese farmer at the edge of a ﬁeld of
kaoliang interplanted with soybeans. Note that he carries a
palm leaf fan and a ‘kasa’ or umbrella to protect him from
the sun.”
Page 5301. Neg. #45426. “Soja max. Soybean. Near
Feng Tai, China. A good crop of both soybeans and kaoliang.
These are two very important crops in this section of China.”
Neg. #45427. “Soja max. Soybean. Near Feng Tai,
China. To the left is a portion of a planting of soybeans
alone. To the right are soybeans planted with kaoliang which
has recently been stripped of its lower leaves to a height of
about four feet.”
Pages 5302-5303. Negatives #45428, #45429, and
#45430 show variations of the photo in #45427.
Pages 5306-5307. Negatives #45436, #45437, #45438
and #45439 show variations of the photo in #45427.
Page 5212 (2 Aug. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: Another trip was made to the Dairen wharf
warehouses and the S.M.Ry. storage yards to secure good
samples and pictures of soybean shipping scenes. We found
the wharf houses well ﬁlled with sacks of beans and there
seemed unusual activity in bean exports. In our rounds of the
warehouse we collected twenty-four samples of soybeans
and one sample of mung beans. The beans of which samples
were collected were said to have come from various parts of
North Manchuria and were mostly for export to European
countries for oil and meal.
“The German ship Preussen was being loaded with 3500
tons of [soy] beans. Nearby a Dutch ship was being loaded
with beans. One Japanese freighter was taking on beans
which were a little better quality than the oil beans and were
being shipped to the main island for the manufacture of soy
sauce and miso.
“Two Japanese freighters were being loaded with large
amounts of soybean oil cake for shipment to Japan and other
points for fertilizer and cattle feed.”
Page 5313. Neg. #45445. “Soja max. Soybean. Dairen,
Manchuria. Loading the German freighter Preussen with
3500 tons of soybeans for Europe to be used for oil and oil
meal, at the Dairen wharves.”
Neg. #45446. “Soja max. Soybean. Dairen, Manchuria.
Views of unloading soybeans from freight cars and loading
Dutch freighter with beans for export to Java. Dairen
wharves.”
Page 5314. Neg. #45447. “Soja max. Soybean. Dairen,
Manchuria. Loading the German freighter Preussen with
3500 tons of soybeans for export to Europe to be used for oil
and oil meal. At the Dairen wharves.”
Neg. #45448. “Soja max. Soybean. Dairen, Manchuria.
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Views of loading soybeans on Dutch freighter for export to
Java. Dairen wharves.”
Page 5315. Neg. #45449. “Soja max. Soybean. Dairen,
Manchuria. Soybean oil cakes in Wharf Warehouse for
export. Taken at the Dairen wharves.”
Page 5380 (8 Aug. 1930). Dairen, Manchuria. “W.J.
Morse’s notes: We received a package of forty-one varieties
of soybeans from the Kankyo Hokudo Prefecture Seed &
Nursery Farm, Kyojyo, Chosen” [Kyojo, Korea]. Address:
Agricultural Explorers, USDA, Washington, DC.
613. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5739 (5 Sept. 1930). Taihei, Chosen. W.J.
Morse’s notes. “Yesterday while returning from Chinnampo
it was noted that soybeans alone and soybeans in mixed
plantings were very generally grown from Taihei to near
Heijo, a distance of ﬁfteen miles. This morning we started
for Taihei...”
“Wild legumes were found in great abundance along
the roadsides, especially the wild soybean. Wild adsuki
beans and several species of lespedeza were also found
in abundance along the roadsides. A small patch of wild
soybean was found badly affected by leafspot. In previous
trips in Manchuria and Korea we had not noticed leafspot on
the wild soybean.
“In the mixed plantings of soybeans and other crops
several small ﬁelds of castor beans and soybeans were
found. The castor plants were anywhere from 2-4 feet apart
in the soybean rows. In this region we saw more buckwheat
and soybeans together than in any section yet visited. Hills
of buckwheat were sown along side of the soybean row at
intervals of 2-3 feet. Many ﬁelds of cucumbers and soybeans
and melons and soybeans were observed. These were on
ridged beds about 4 feet wide. The cucumbers and melons
were planted up the middle of the beds while soybeans were
planted in hills along the edges of the beds from 2-4 feet
apart.”
“Some excellent ﬁelds of soybeans alone were seen...
Page 5740. “A few kaoliang ﬁelds have been cut. In the
millet and soybean ﬁelds at least 90% of the millet has been
harvested. Many soybean ﬁelds are beginning too yellow and
with good weather should mature rapidly.
Negative #45353. “Setaria italica. Millet. Taihei,
Chosen. Millet curing in large shock in millet and soybean
ﬁeld. Millet is one of the principal foods of the Koreans. The
millet stalks are used chieﬂy for animal feed.”
Neg. #45734. “Soja max. Soybean. Taihei, Chosen.
Soybean and melon ﬁeld. Soybeans planted in middle of 4

foot beds and hills of soybeans planted along edges of beds.
Melons have been harvested & soybeans now have whole
ﬁeld. The shelter is used during the melon season for the
watchman.”
Page 5741. Neg. #45736. “Soja ussuriensis. Wild
soybean. Taihei, Chosen. Wild soybeans growing very
abundantly along embankment in Taihei section. Wild
soybeans were found quite generally throughout this region.”
Page 5742. Neg. #45738. “Soja max. Soybean. Taihei,
Chosen. Soybeans growing along the edge of a rice paddy in
a rice section of the Taihei District.”
Page 5743. Neg. #45739. “Soja max. Soybean. Taihei,
Chosen. Soybeans and castor beans grown in same row
(rows 21 inches apart). Castor plants 30 inches apart, hill of
soybeans between castor plants.”
Neg. #45740. “Soja max. Soybean. Taihei, Chosen.
Soybeans and castor beans grown together in the same row.
Castor bean plants 30 inches apart with hill of soybeans
between. Rows 21 inches apart.”
Page 5744. Neg. #45741. “Soja max. Soybean. Taihei,
Chosen. Field of soybeans and buckwheat. Rows 21 inches
apart. Buckwheat planted in hills at intervals of 3-4 feet
along row of soybeans.”
Neg. #45742. “Soja max. Soybean. Taihei, Chosen.
Close-up view of soybeans and buckwheat planted together.
Rows 21 inches apart. Buckwheat planted in hills 3-4 feet
apart along row of soybeans.”
Page 5745. Neg. #45743. “Soja max. Soybean. Taihei,
Chosen. Soybeans and cucumbers planted on ridged bed
about 4 feet wide. Cucumber plants about 15 inches apart
in row in center of bed. Hills of soybeans about 5 feet apart
along each side of bed.
Neg. #45744. “Soja max. Soybean. Taihei, Chosen. Field
of soybeans and millet with millet just harvested. Soybeans
were planted in hills at intervals of 8 feet along side of millet
row.
Page 5771 (9 Sept. 1930). Shariin, Chosen. W.J. Morse’s
notes [Dorsett is in Peiping, China]. “We left at 9:30 a.m.
to visit the Agricultural Experiment Station at Shariin to
look over the soybean experimental work. From a short
distance west of Kokai-Koshu [Kokaikoshu] we began to
observe quite extensive plantings of buckwheat more than
any section yet seen. Many large ﬁelds were sown alone
but for the most part buckwheat was in mixed plantings. In
most of the [soy] bean ﬁelds, two to four rows of buckwheat
were grown on the sides. Mixed plantings of soybeans and
buckwheat and mung beans and buckwheat were quite
common.
After reserving rooms at the Shariin Inn we went to the
Experiment Station where we met Mr. Hoshino, one of the
crop assistants.”
Page 5772. “Mr. Takehashi is at present on the Main
Island and it is not known just when he will return. We
were taken to visit some of the experimental plots between
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showers.
“In the soybean variety work, they have over 1,500
numbers under test. Over 200 are varieties that the Shariin
station has been working with while 800 were received from
the Suigen station the past spring. About 500 samples were
received from the Chosen Fair last fall, representing the best
native varieties from all prefectures in Chosen. In the variety
tests and breeding work 10 plants are grown to a number, the
plants being about [?] inches apart in the row and the rows
about 30 inches apart. many very interesting varieties were
noted in the various tests.
“The soybean expert, Mr. Sawamura, was sick today
but may be with us tomorrow to give more information
concerning the soybean work and also to take us out to some
of the farming sections.
Page 5773. Neg. #45769. “Soja max. Soybean. Shariin,
Chosen. View lengthwise of rows of soybean-millet ﬁeld.
Bean hills about 12 feet apart along side of millet row. No
fertilizer was applied to this ﬁeld.
Neg. #45770. “Soja max. Soybean. Shariin, Chosen.
View at right angle to rows of millet-soybean ﬁeld after the
millet has been harvested. Hills of soybeans about half way
up row ridge and about 12 feet apart. Rows 21 inches apart.”
Page 5800 (10 Sept. 1930). Shariin, Chosen. W.J.
Morse’s notes. “In the morning we went to the Shariin
Experiment Station where we met Mr. Sawamura, the
soybean expert. With reference to not sending seed of the
soybean varieties the past winter. Mr. Sawamura advised that
when they came to check up the seed of the varieties the past
winter they found the seed of many varieties did not check
up with the native varietal names. They decided to grow the
varieties again, correct the errors and send us seed of the
1930 crop.
“We were taken to the variety and breeding plots and
the work [was] explained to us by Mr. Sawamura. All
work is being done with native Korean varieties toward the
development of improved pure strains. The varieties received
from the 1929 Chosen Fair (500 numbers) showed some
very interesting and valuable sorts. This is the collection
we saw at the Fair last October and tried to secure. Through
a misunderstanding, we only received six soybean seed
samples. When the situation was explained to Mr. Sawamura,
he thought he could give us the sample of each this fall. In
addition he will give us samples of the 208 native Korean
varieties the station has been working with.
“We then went out in the farming sections and saw some
excellent ﬁelds of soybeans.”
Page 5802. Neg. #45784. “Soja max. Soybean. Shariin,
Chosen. Field of soybeans, adsuki beans, mung beans, and
buckwheat in same rows (21 inches apart). A very common
practice in this district.
Neg. #45785. “Soja max. Soybean. Shariin, Chosen.
Close-up view of the large ﬂat-stemmed soybean selection in
variety test at the Shariin Experiment Station. The pods are

bunched at the top.
Page 5803. Neg. #45786. “Soja max. Soybean. Shariin,
Chosen. An excellent ﬁeld of a native variety of soybeans
near Shariin.
Neg. #45787. “Soja max. Soybean. Shariin, Chosen.
Close-up view of large ﬂat stem selection in variety test at
Shariin Experiment Station. The pods of this variety are
bunched at the top.
Page 5811 (11 Sept. 1930). Heijo, Chosen. W.J. Morse’s
notes. “Went to the ofﬁce of the Agricultural Society to see
Mr. Yamazaki with reference to silos and silage in Daido
County. He advised that he was going to look over some
of the silos in a nearby section on Saturday and would be
glad to have us go with him. Soybeans were grown also in
this section but were used principally for cattle feed. As yet
no tests have been made with soybean and corn silage. The
silage for the most part is corn, weeds (grasses and legumes),
and alfalfa. In 1929 there were ﬁve silos in the county and in
this year (1930) there were forty silos scattered about in the
county.”
They then went to a hill section west of Heijo. “We
found the wild soybean growing abundantly and it is quite
evident there are two distinct varieties–one with narrow
pointed leaves and the other with larger leaves more
rounding at the tip. Again we found leafspot [disease] very
bad on the wild soybean.”
“On our way through the city in the morning we saw
shelled green vegetables in baskets at several Korean
vegetable stands. Mung bean sprouts are now on the market,
more generally than when we ﬁrst came to Heijo. At several
stands soybean sprouts were noted for the ﬁrst time.”
Page 5814. Neg. #45795. “Soja max. Soybean. Shariin,
Chosen. View of soybean-millet ﬁeld on steep hillside
about two miles west of Heijo. Millet has been harvested.
[Soy] Bean hills are about 6 feet apart in row.” Address:
Agricultural Explorers, USDA, Washington, DC.
614. Douglas, W.A. 1930. The velvet bean caterpillar as
a pest of soy beans in southern Louisiana and Texas. J. of
Economic Entomology 23:684-90. Aug. [2 ref]
• Summary: An attack on soy beans by the velvet bean
caterpillar, Anticarsia gemmatilis, is reported. The
application of a “light” or 80% brand of sodium ﬂuosilicate
was found to be very effective in destroying the larvae.
“Soy beans are grown throughout southern Louisiana,
parts of Texas, and elsewhere, as a forage crop, and as a
valuable legume in rotation with rice and other crops. The
plants are also sometimes turned under in the fall as green
manure, or cut and dried for feeding during the winter
months.
“The most serious insect pest found on soy beans
in Louisiana prior to 1929 was the striped blister beetle
(Epicauta lemniscala Fab).
Kudzu is also mentioned. Address: Junior Entomologist,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 278
Div. of Cereal & Forage Insects, Bureau of Entomology,
USDA.
615. Hinds, W.E. 1930. Occurrence of Anticarsia gemmatilis
as a soybean pest in Louisiana in 1929. J. of Economic
Entomology 23:711-14 + Plus 3 unnumbered pages of plates
at end. Aug.
• Summary: This tropical species, the velvet bean caterpillar,
has been known for many years in Florida as a frequent
pest defoliating velvet beans. During the 1920s the culture
of soybeans in Florida was rare, and this caterpillar was
not observed attacking soybeans in Florida until 1926. It
appeared in injurious numbers in Louisiana for the ﬁrst time
in Aug. 1929, and showed a decided preference for soybean
varieties rather than velvet beans. The infestation resulting
in defoliation of soybeans appeared earliest in the vicinity of
Jeanerette, Louisiana, and gradually spread northward to the
middle of the state. Insecticidal control was found possible
with calcium arsenate containing 5% of hydrated lime and
dusted on the dry foliage. Address: Entomologist, Louisiana
Agric. Exp. Station.
616. Hinds, W.E. 1930. The occurrence Anticarsia
gemmatilis as a soybean pest in Louisiana in 1929. J. of
Economic Entomology 23(4):711-14 + 4 plates. Aug.
• Summary: According to Professor J.R. Watson of the
Florida Experiment Station, the culture of soybeans was rare
in Florida and this caterpillar was not observed attacking
soybeans in that state until 1926.
This tropical insect species appeared in injurious
numbers for the ﬁrst time Louisiana in Aug. 1929. It showed
a decided preference for soybeans rather than velvet beans.
“On August 14, 1929, as the writer was visiting Professor
W.R. Dodson, Superintendent of the U.S. Livestock
Experiment Station at Jeanerette, Louisiana, Professor
Dodson called attention to the abundance of some species
of caterpillar which was defoliating soybeans generally in
that section... Professor Dodson was largely responsible
for the introduction and widespread culture of the soybean
in Louisiana and has been interested for many years in
improving varieties of soybeans for use in that State.”
English sparrow and Carabidae larvae fed extensively upon
the Anticarsia larvae. A fungus disease also destroyed the
larvae. Calcium arsenate also controlled the worms. “It is
encouraging for soybean growers to know that this species
is, apparently, of tropical origin, and cannot survive an
ordinary winter in Louisiana... It is not likely, therefore,
that this species will ever be found a regularly occurring, or
generally serious pest of soybeans in Louisiana.” Address:
Entomologist, Louisiana Experiment Station [Baton Rouge].
617. Dorsett, P.H.; Morse, W.J. 1930. Soybeans in Chosen
(Korea) (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen

(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5828-5829 (12 Sept. 1930). Heijo (today’s
Pyongyang) and Jidori, Chosen. W.J. Morse’s notes. Neg.
#45805. “Soja max. Soybean. Jidori, Chosen. Kaoliangsoybean ﬁeld. Rows 21 inches apart. Two kaoliang plants
every ﬁve feet apart in row and three hills of soybeans
between the hills of kaoliang.”
Page 5837. Neg. #45512. Silo. Ryojo. Chosen. Cement
silo on Korean farm near Ryojo. Silo is 6 feet deep and 5 feet
in diameter. It extends about 12 inches above ground and
holds about 6,000 pounds of silage. Chopped corn (without
the ears), alfalfa, and weeds are most commonly used.
Wooden cover on silage is weighted with stones.
Neg. #45513. Korean silo. Ryojo. Chosen. Cement pit
silo is 6 feet deep, 5 feet in diameter and the wall 4 inches
thick. It holds 6,000 pounds of silage which lasts one ox
from 3-4 months. Corn, alfalfa and wild legumes & weeds
are used for silage.”
Page 5842-5843 (15 Sept. 1930). Rikiho to Chuwa,
Chosen. “Left by train this morning for Rikiho and walked
from Rikiho to Chuwa.” “Nearly all of the millet has been
harvested and about 50 per cent of the kaoliang. The ﬁelds
are for the most part mung beans, soybeans, adsuki beans
and buckwheat. Many ﬁne ﬁelds of soybeans were noted and
are beginning to mature. All millet ﬁelds have only soybeans
in them while the harvested kaoliang ﬁelds have mostly
mung beans.”
“Arriving at Chuwa we found market day on so we
looked over the different farm products. In the grain section
[?] kaoliang seed predominated followed closely by wheat.
There are also more or less mung beans and adsuki beans
but very few soybeans. Neg. #45815. “Soja max. Soybean.
Chuwa, Chosen. Soybean section of grain market on Korean
market Day. Farmers’ Market Days are held in Korean
villages and cities every 5 days.”
Page 5844. A large and interesting vertical panoramic
photo with illegible handwritten description.
Page 5871 (17 Sept. 1930). Heijo, Chosen. W.J. Morse’s
notes. “Field notes from August 17 to September 15,
inclusive, as well as eighty-nine 3¼ by 4¼ negatives and 12
panoramas of pictures covering the above period were sent to
P.H. Dorsett at Peiping, China to be included in our quarterly
ﬁeld trip report.
“In view of the fact that the Shariin Experiment Station
soybean expert said it would pay us to visit the Suigen
Experiment Station to see the soybean variety and breeding
work, we left Heijo at 2:31 P.M. and arrived at Keijo [today’s
Seoul] at 8:50 P.M.
“In the Shariin region we noted as we passed through
many excellent ﬁelds of soybeans and the crop seemed to be
more advanced in maturity than we have observed elsewhere.
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Millet and soybeans are most generally seen. The hills of
soybeans seemed [?] to be planted at no uniform distances
apart along the millet rows. The hills ranged from 4 to 20
feet apart in different ﬁelds.
Pages 5879-5880 (18 Sept. 1930). Suigen, Chosen. W.J.
Morse’s notes. “We left early in the morning for the Suigen
Experiment Station where we met Dr. Nagai, plant breeder of
the station.
“The principal work at the station with soybeans
consists of developing pure strains from native Korean
varieties through selection and hybridization. The variety
test is made up of about 80 varieties selected from more than
one thousand samples of the native Korean, Japanese and
Manchurian sorts.
“We were taken out to the experimental plots by Dr.
Nagai and had an opportunity of seeing the grown varieties
which we missed last season due to the lateness of our arrival
in Chosen. In the variety test some excellent varieties were
observed ranging from 3-4½ feet high and very proliﬁc.
Especially interesting and promising were the Chotan and
Orusan, selections from native Korean varieties.
“In the selection tests, many hundred individual plant
selections were being grown in 30 inch rows, the plants
about 9 inches apart in the row. Dr. Nagai tries to have ﬁfty
plants per individual plant selection. In planting a seed is
dropped every 8 inches so there is no thinning to do. There
were many very promising selections but all of the grain
type.
During the spring, Dr. Nagai received a full set of named
American varieties from the U.S. Department of Agriculture.
Each variety was given about two rods [1 rod = 16.5 feet]
and with the exception of the very early sorts were showing
up exceptionally well. The Harbinsoy (S.P.I. 54906) placed
in the U.S. farmers’ hands in 1927 looked to be the best and
was highly spoken of by Dr. Nagai. The varieties ranging in
maturity from 115-130 days appear to be best under Korean
conditions in this section.
“After looking over the experimental plots we went to
the farming section west of the station. Soybeans were grown
in rows with susu (sorghum) and perilla, and with millet and
susu. All of the crops are planted in beds 3-4 feet wide. In the
planting of susu, millet and soybeans, the soybeans are sown
ﬁrst, right after barley harvest (about the 20th of June). The
beans are sown in hills (4-6 plants per hill), four across the
bed, 8-12 inches apart. At the same time susu plants 24-30
inches high, are transplanted in a row in the center of the bed
at intervals of about 5 feet–4-5 susu plants per hill... Very
few mung beans, adsuki beans and buckwheat are grown in
this region in comparison with the planting of these crops
in northern Korea. Soybeans are grown in mixture with
many other crops such as cotton, cucumbers, upland rice and
melons.”
“Dr. Nagai found that the number of stems per leaf bore
a direct correlation to the resistance of the plant to disease.

The most susceptible plants had the largest number of stems
per plant.”
Page 5881. Neg. #45852. “Soja max. Soybean. Suigen,
Chosen. Plot of ‘Koshu’ [?] a native Korean variety of
soybeans in the variety test at the Suigen Experiment Station.
Neg. #45853. “Soja max. Soybean. Suigen, Chosen.
Field of soybeans, millet and susu (sorghum) on a farm near
Suigen.
Page 5882. Neg. #45854. “Soja max. Soybean. Suigen,
Chosen. Plot of ‘Chotan’ a native Korean variety, fully
mature... This variety is an excellent grain sort and is
extensively grown in the Chotan region.
Neg. #45855. “Soja max. Soybean. Suigen, Chosen.
Soybeans and susu (kaoliang) planted in beds about 4 feet
wide. Bean hills (4-6 plants per hill) about 10 inches apart
and four across the bed. Each row of four hills about 21
inches apart. The sorghum (susu) is transplanted when about
30 inches high about every 8 feet in the center of the bed.”
Page 5883. Neg. #45856. “Soja max. Soybean. Suigen,
Chosen. Dr. Nagai, plant breeder of the Suigan... Station,
showing the growth of the ‘Harbinsoy (S.P.I. 54906–
American variety) under Korean conditions.
Neg. #45857. “Soja max. Soybean. Suigen, Chosen. Dr.
Nagai (on right) in a plot of ‘Orusan’ variety of soybeans
at the Suigen... Station. This appears to be one of the most
promising varieties for the Keijo [Seoul] section.”
Page 5897 (20 Sept. 1930). Seoul (Keijo), Chosen.
W.J. Morse’s notes. They took a bus to Tokusan which is a
valley region they found largely devoted to truck crops. “No
soybeans were found in the lowlands but when we came to
the hill region we found soybeans planted with susu, perilla
and millet. We also observed many rather small ﬁelds of
peppers planted in beds with soybeans in hills on the edges
of the beds. Several ﬁelds of upland rice were also seen
with hills of soybeans between the beds and on the ends. We
walked as far as Senyari where we took a bus back to Keijo.”
Page 5598. Neg. #45868. “Soja max. Soybean. Tokusan,
Chosen. Soybeans planted between beds of upland rice.”
Neg. #45869. “Soja max. Soybean. Tokusan, Chosen.
Perilla planted with soybeans on beds about 4 feet wide.
Perilla plants are about 4 feet apart and extend up center of
bed.”
Page 5899. Neg. #45870. “Soja max. Soybean. Tokusan,
Chosen. Mixed planting of soybeans, perilla and susu
(sorghum). Perilla is grown to a considerable extent in this
region with soybean. The plantings are in beds about 4 feet
wide.”
Neg. #45871. “Soja max. Soybean. Tokusan, Chosen.
Soybeans grown on the edges and between pepper beds.
Peppers were grown quite generally in this section and
always with soybeans.”
Page 5900. Neg. #45872. “Soja max & Coix lachryma.
Soybeans & Job’s tears. Tokusan, Chosen. Soybeans and
Job’s Tears grown on the edges of a rice paddy.”
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Pages 5902-5903 (21 Sept. 1930). Seoul (Keijo) to
Heijo, Chosen. “We left Seoul at 9:05 a.m. and passed
through an extensive which we came through at night on
our way down to Seoul. Some rather different methods of
planting crop mixtures were observed in the region north of
Kinkou than we have ever seen elsewhere.
“Soybeans on ridges 24 inches apart and millet planted
in the furrows.
“Soybeans on ridges 24 inches apart and castor beans
planted at intervals of about 8 feet along the side of the
soybean ridge.
“Many excellent ﬁelds of soybeans alone were noted
and in nearly all cases the leaves were nearly all yellow... In
many millet and soybean ﬁelds, the millet has been harvested
and the soybean, though not yet mature, were being cut to
make ready for planting barley... Arrived at Heijo at 3:06
p.m.” Address: Agricultural Explorers, USDA, Washington,
DC.
618. Flint, W.P. 1930. Soybean insects. Proceedings of the
American Soybean Association 3:83-85. Eleventh annual
ﬁeld meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: “Of all the major crops grown on our midwestern farms, there is none more free from insect injury
than the soybean. A careful study of the insects attacking
soybeans has been made at several points in the United
States, particularly at the Ohio Agric. Experiment Station. In
the course of their studies they found 209 different kinds of
insects feeding on soybeans but of these only four or ﬁve are
of any real importance.
“Clover root curculio: In planting soybeans on
midwestern farms, one should avoid if possible putting
them on spring plowed clover sod. It is not likely that such a
rotation would be followed but in some cases where clover
has been grown in small grain, the soybeans might be put
on such sod. If the clover sod is fall plowed, all danger of
insect injury is avoided but if spring plowed, the soybeans
will often be killed as they come through the ground by
the attacks of a small snout beetle known as the clover root
curculio.
“Grasshoppers: The other insect pests which may cause
real injury to soybeans in Illinois are grasshoppers, the green
clover worm and leafhoppers. Owing to the way in which
we handle our soybeans, the grasshoppers injuring soybeans
seldom if ever hatch in the soybean ﬁelds. They usually
hatch from eggs laid in timothy or clover ﬁelds close to the
soybean ﬁelds and migrate to the soybeans after these hay
crops are cut.
“The best way to prevent injury by grasshoppers is to
keep close watch of the crops adjoining soybeans, from
which the grasshoppers may migrate and poison the hoppers
in these ﬁelds before they cause injury to the soybeans.
Grasshoppers may be greatly reduced in numbers or almost
cleaned out by the application of a poison bran bait made by

mixing 25 lbs. of bran, 1 lb. of Paris Green or white arsenic
with three gallons of water in which two quarts of black strap
molasses has been stirred.
“Leafhoppers: Leafhoppers are quite serious pests of
the smooth varieties of soybeans. They cause little injury
to the hairy varieties. We have studied leafhopper injury to
soybeans in this state for a number of years. In fact, the ﬁrst
work showing that these insects injured soybeans was done
in Illinois. We have never had any serious injury to the more
hairy varieties of beans.
“For the past four years Dr. Poos of the Federal Bureau
of Entomology has been making a study of the effect of
certain leafhoppers on legumes, particularly on soybeans.
The following statement by him shows his ﬁndings on this
particular type of injury:
“’Observations during the past three seasons indicate
that the potato leafhopper, Empoasca fabae (Harris) causes
considerable injury to soybeans over widely separated
areas. This injury generally results in a stunted and unthrifty
condition of the plants which have their leaves yellowed and
curled in various degrees of intensity depending upon the
weather and soil conditions and the number of leafhoppers
present on the plants. Varieties having little or no pubescence
appear to be most injured. One non-pubescent variety has
been observed to be severely injured in Ohio and Virginia
when grown in the ﬁeld along with numerous other varieties.
Experiments with Dixie and Herman as compared with
the non-pubescent variety revealed that the females of the
potato leafhopper usually placed about 75% of their eggs in
the non-pubescent variety when given their choice of these
varieties in cages.
“’The young leafhoppers (nymphs) when placed upon
plants of the above mentioned varieties under similar
conditions seemed to develop to maturity upon the pubescent
varieties as frequently as upon the non-pubescent variety
altho somewhat slower. The injury to the non-pubescent
variety, however, was always much more severe even though
the same number of leafhoppers was placed upon each of
the varieties. It would appear therefore that pubescence is
not responsible for the apparent immunity from leafhopper
injury to soybeans but that it may be correlated with certain
factors which apparently are responsible for a certain lack of
susceptibility.
“’The potato leafhopper prefers potato altho it has been
found to cause severe injury to a large number of plants
including string beans, soybeans, alfalfa, apple, clovers,
dahlia, and many other plants. Observations to date would
indicate that where control measures on soybeans are
desirable that a better use of existing varieties should be
made. In some cases a rearrangement of certain crops may be
very advisable.’
“In areas where leafhoppers are abundant, it is certainly
not advisable to plant the smooth varieties of beans.
“Green clover worm: The green clover worm is
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usually of no consequence so far as its injury to soybeans
is concerned. Occasionally this insect will become very
abundant and is capable of completely stripping the leaves
from whole ﬁelds of beans. The injury occurs from mid-July
to mid-August. So far, the damage by this insect has been
serious only in the southern part of the United States. If one
ﬁnds numbers of dark green worms with light green heads
feeding on the leaves of soybeans, particularly on the leaves
near the top of the plant, it is probably this insect. When
disturbed the worm squirms and ﬂips its body much in the
same manner as a ﬁsh freshly taken from water.
“The worms can be controlled by dusting the plants
with a dust made of one part arsenate of lead and eight parts
hydrated lime thoroly mixed together and applied either by
hand or power duster. About ﬁfteen to twenty pounds of this
mixture should be applied per acre.
“If the dust is put on during July there will not be
enough of it left on the plants to prevent their being used for
hay if cut after the middle of August.
“Insect Control by the Use of Soybeans: Chinch bugs:
From the insect standpoint, soybeans are of special interest
because of the use which can be made of them in controlling
certain grain pests. Different kinds of insects feed on
legumes from those that feed on grasses. In areas where the
chinch bug is abundant and destructive, soybeans can be
grown without any fear of injury by these insects. It has been
deﬁnitely shown that soybeans planted with corn will reduce
the number of chinch bugs in the corn and unless the bugs
are excessively abundant, corn with soybeans will produce a
better yield than corn without soybeans.
“In our experimental work the difference between corn
with and without soybeans has shown an increase in yield for
the corn with beans of from two to ﬁfteen bushels per acre,
with an average increase of about eight bushels to the acre.
“Actual counts of the average number of chinch bugs
on several hundred stalks of corn in the same ﬁeld showed
215 bugs per stalk for corn without soybeans and 55 bugs per
stalk for corn with soybeans.
“White grubs: Thruout the United States the white grub
is one of the most serious of our corn pests. In years when
this insect is abundant, soybeans can be grown on land that
is heavily infested with grubs and will suffer only a moderate
amount of damage. If soybeans and corn are grown together
in the same ﬁeld, that is, corn planted in the hills with the
soybeans, the grubs may destroy the corn but will leave
practically all the soybeans, so that some crop can be raised.
“European corn borer: Soybeans are not relished by
the European corn borer. During the past two years in our
experimental plots near Toledo we had a part of several ﬁelds
where soybeans were planted in the corn. In these ﬁelds the
corn was from 27% to 40% infested by the European corn
borer while the soybeans were entirely free from infestation.
In the most heavily infested area in Canada during 1926
when the corn crop was about 75% destroyed, ﬁelds of

soybeans escaped all commercial damage even when
surrounded on three sides by heavily infested corn ﬁelds. An
appreciable part of the increase in yield obtained where corn
follows soybeans is due to increase in insect damage brought
about by such a rotation.
“Japanese beetle: The Japanese beetle, a recently
imported foreign pest, which is now well established over the
eastern part of the United States, feeds readily on soybeans
and may become a ﬁrst class pest of this crop in the United
States. Up to the present time it has not been abundant in
areas where soybeans are generally grown.” Address: Chief
Entomologist, Illinois Natural History Society.
619. Koehler, Benjamin. 1930. Diseases of soybeans in
Illinois. Proceedings of the American Soybean Association
3:60-64. Eleventh annual ﬁeld meeting. Held 10-12 Sept.
1930 in Illinois.
• Summary: An account, chieﬂy on symptoms and effects,
of the following diseases: Mosaic, bacterial blight, pod and
stem blight, Fusarium blight, root and stem rots caused by
Phythium sp. and Sclerotium rolfsii, and downy mildew.
Photos show: (1) “A mosaic infected leaf on the left
and a healthy leaf on the right. The Mosaic disease causes
a puckering of the leaf surface.” (2) “Bacterial blight of
soybeans. This leaf shows the characteristic condition of
the advanced stage of either one of the two common blight
diseases which have been named respectively, bacterial
blight and bacterial pustule.” Address: Dep. of Agronomy,
Univ. of Illinois.
620. Meharry, Chas. L. 1930. Seeing soybeans on Illinois
farms: Stop No. 3–A.P. Meharry Farm [American Soybean
Assoc. annual meeting]. Proceedings of the American
Soybean Association 3:103-08. Eleventh annual ﬁeld
meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning, 12:30–2:00.
This farm is located one mile south and two miles east of
Tolono. Lunch was prepared by the Ladies’ Aid of the Tolono
M.E. [Methodist Episcopal] church. The tour shows large
scale production of soybeans, illustrating farm practices and
inoculation studies.
After lunch, at 2:00, the author begins: “Fellow soybean
enthusiasts: This is the third time that our farms have had
the privilege and pleasure of welcoming the American
Soybean Association. I believe that considering its youth and
small numerical strength, the Association has accomplished
more than any other farm organization. The American
Soybean Association held its ﬁrst meeting in Indiana in
192o. Practically all nearby states were represented and
Hoosierdom turned out in force. So much enthusiasm and
inspiration resulted from this meeting that a decision was
reached to hold a meeting each year in a different state.
Meetings have accordingly been held each succeeding year
as follows:
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“1920 Fouts Bros. Farms, Camden, Indiana
“1921 Illinois Agricultural Experiment Station, UrbanaChampaign, Illinois.; and A.P. Meharry Farm, near Tolono,
Illinois
“1922 Missouri Agricultural Experiment Station,
Columbia, Missouri
“1923 Wisconsin Agricultural Experiment Station,
Madison, Wisconsin
“1924 Iowa Agricultural Experiment Station, Ames,
Iowa
“1925 (Our ﬁrst three-day meeting)
“1st day, U.S. Department of Agriculture, Washington,
D.C.; and Arlington Experiment Station
“2nd day, farm of Harvey S. Clapp near Accotink,
Virginia (this was part of George Washington’s estate)
“3rd day, Maryland Experiment Station, College Park,
Maryland
“1926 Delta Branch Experiment Station, Stoneville,
Mississippi; and several Yazoo-Mississippi Delta counties
“1927 North Carolina–Washington, N.C.; and Beaufort,
Hyde, Martin, Bertie, Chowan, Perquimans, and Pasquotank
counties
“1928 Purdue University Experiment Station, Lafayette,
Indiana; and four regional meetings
“1929 Guelph, Ontario, Canada, Experimental Station
and surrounding territory
“1930 Illinois Agricultural Experiment Station; the
Robeson Farm near Champaign; the John T. Smith and the
A.P. Meharry Farms near Tolono; Funk Brothers Oil Mill,
Bloomington; and Allied Mills, Peoria [Illinois]
“If any of you can mention another ﬁeld crop, the
growers of which maintain an international association
which has held a big ﬁeld meeting like this each year for
eleven consecutive years in nine different states, the District
of Columbia, and one Canadian Province, you will prove
yourselves better informed than I am.
“The Association and the soybean crop owe a debt
of gratitude to many experiment stations, corporations,
organizations, and individuals who have contributed liberally
both in funds and energy.
“Assisted by other organizations, one accomplishment
of this Association perhaps not yet widely known was the
raising of the tariff on soybeans from 30 cents to $2.00 per
bushel and on soybean oil from 2½ cents to 3½ cents, while
soybean meal and cake which, under preceding tariff acts
had been on the free list, were given a protection of $6.00 per
ton.
“Truly remarkable teamwork has always characterized
the efforts of the American Soybean Association. Experiment
stations have always helped the growers to a most
remarkable extent; in fact they should receive the major
share of the credit for these meetings. Such wonderfully
successful meetings could never have been without their
loyalty.

“This farm has a total of a little more than 1400 acres
under Mr. Riegel’s management, and I believe you will agree
with me that appearances indicate that it has been efﬁciently
handled this dry year.
“The home farm consisting of this Section 5 and the
diagonal quarter section to the southwest was entered from
the U.S. Government by my grandfather, Thomas Meharry,
in 1855 and 1857. When grandfather, Thomas Meharry,
acquired the land, it was wild, wet prairie. My father,
Abraham P. Meharry, settled here as a young man and later
brought his Hoosier bride to live here. They spent the best of
their lives right here, and the place is still best known as the
A.P. Meharry farm.
“Prior to 1909 this farm was farmed by very good tenant
farmers as a rule. Father told me that for a period of about
seven years he spent practically all the earnings of the farm
for tile, and there are many carloads buried in the farm; still
there are not enough, as there are wet spots left yet to drain.
Father believed in clover and insisted upon sowing clover
seed with the small, grain crops. Small grain meant oats
almost invariably, for I remember only one or two wheat
ﬁelds on this farm prior to 1909. So while this farm was in
better state of productivity than many in the county, it had
fallen far below its virgin state of fertility.
“The farm was put under the management of Mr. C.H.
Oathout in the fall of 1908. In the spring of 1909 we found
that clover had failed on a part of the farm where it was
most needed. This was a block of thin, white, sour land.
Mr. Oathout therefore proposed that we substitute soybeans
where clover had failed. A few acres of ‘Black Beauty’,
probably Ebony, were sown and about nineteen acres of
‘Early Yellow’, which were really Ito San. We knew nothing
about the crop, so like many beginners, we simply sowed
the seed and left the plants to the tender mercy of the weeds.
We had plenty of foxtail, of course, but the land was too
thin to be very foul. Consequently we had ‘fool’s luck’ and
harvested 19 bushels per acre of Ito San. The Black Beauty
was all cut for hay.
“Three hundred sixty-one bushels of soybean seed
seemed like a prodigious amount to us, and we succeeded in
peddling out in little dribs of a few pounds to a few bushels
all the seed we could spare at $1.75 per bushel. Before it
was all gone we resolved to plant beans again and even to
increase our planting to thirty whole acres! Again we had a
good crop and sold it without much difﬁculty.
“We had found the farm divided into eight ﬁelds and
taking the course of least resistance, adopted an eight-year
rotation to ﬁt the ﬁelds. It was as follows: corn, corn, oats,
clover, corn, oats, wheat, clover. Soys at ﬁrst were used
merely as a clover substitute. Besides this major rotation we
ran a minor one on several small ﬁelds of irregular size and
shape which results from an effort to get the larger ﬁelds
squared up. By the time Mr. Oathout left the farm both he
and I had begun to acquire some rather widespread notoriety

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 283
as ‘soybean cranks’. As yet we were among a very few
soybean growers in this county.
“Mr. Riegel came here in the fall of 1913. He seemed
to be easily inoculated with soybean enthusiasm, and so the
program grew. We both suspected that oats were not a highly
proﬁtable crop and just on suspicion we substituted soys for
oats in the last half of the rotation, and tried sowing wheat
in soy stub without plowing. It worked, altho folks thought
we were crazy. Our rotation thus became: corn, corn, oats,
clover, corn, soybeans, wheat, clover.
“We had begun to keep an accurate cost account of
our ﬁelds, largely to give ourselves the courage of our
convictions. A few years of that proved conclusively enough
for our purpose that oats were unproﬁtable, on this farm at
least, so out went the other oats ﬁeld and we changed our
rotation to corn, soybeans, wheat, and clover, there now
being two ﬁelds of each crop annually. This was continued
for several years, during which our average crop yields,
particularly of corn and beans, gradually improved.
“During these years we had been applying limestone
and phosphates, particularly raw rock phosphate, tho
occasionally bone meal was used. These helped us to get
sweet clover, as well as the other clovers, and some of the
old, sour, white spots began to yield almost as well as the
better land.
“We have concluded that about the fastest way to
rejuvenate an old, worn-out farm is to combine-harvest two
or three successive crops of soys, returning the straw to the
land. After such treatment we ﬁnd that corn becomes a very
satisfactory crop even on badly worn soil. For this kind of
a program I suggest using a variety like Harbinsoy which
utilizes the entire growing season and makes a big growth
and satisfactory yield on thin land where earlier varieties
commonly dwarf badly. Inasmuch as the soys are to be
followed by a spring-planted crop, somewhat later maturity
of the soys is not so important as it is when wheat is to be
planted.
“By this time we had started using the four-row corn
planter and cultivator and had learned more than ever to
appreciate the importance of large ﬁelds and long “throughs”
in the economical management of land. Therefore, we
rearranged the ﬁeld division of the whole farm. Three ﬁelds
on this section are a mile long and the fourth about threequarters of a mile long.
“Much of the value of such a meeting at this time
comes from the discussion which is ordinarily prompted by
it. If there are any questions regarding the management of
these farms, we will endeavor to answer them.” Continued.
Address: Meharry Farms near Tolono, Illinois.
621. Meharry, Chas. L. 1930. Seeing soybeans on Illinois
farms: Stop No. 3–A.P. Meharry Farm (Continued–
Document part II). Proceedings of the American Soybean
Association 3:103-08. Eleventh annual ﬁeld meeting. Held

10-12 Sept. 1930 in Illinois.
• Summary: (Continued): “Question: ‘Do you attribute your
clover failures to your use of soybeans or to your rotation
system?’
“Answer: ‘We do not. We believe that this year peculiar
climatic conditions which we do not pretend to understand
or explain were unfavorable for getting a clover stand from
early seeding. On four of our farms where clover was seeded
early, when we ordinarily have best results, we have partial
or total failures. On one farm where clover was sown later
than we consider desirable, we have a very good stand of
clover.’
“Question: ‘Do you use fertilizers?’
“Answer: ‘Not upon the soybean crop, except in a small
way as a trial, which proved unproﬁtable. All of this home
farm has had one application of limestone and most ﬁelds
have had two or more applications of raw rock phosphate or
bone meal, but we have fertilized the corn or wheat crops,
not the soybean crop.’
“Question: ‘Do you believe that it is necessary to use
fertilizer when such a high proportion of leguminous crops
are grown?’
“Answer: ‘We have found that successive crops of
soybeans raise the general level of productivity of worn land
without addition of mineral fertilizers, at least temporarily.
We have had indications of immediate response of soybeans,
sweet clover, and alfalfa to limestone, and of the cereals
to phosphates. We do not know how far we may raise the
productivity of thin land by the use of soys nor how long
it may be maintained. Personally, I believe that sooner or
later replacement of minerals, removed by the grain crops,
will have to be resorted to to prevent diminishing returns.
On old, worn farms we believe that one of the ﬁrst and
most limiting factors is lack of nitrogen and organic matter.
Repeated soybean crops, particularly when combined and
the straw returned, seem to restore nitrogen and organic
matter very rapidly. But soys do deplete minerals rather
fast. For instance, a 25-bushel crop of soybeans will remove
approximately as much phosphate, potash, and calcium as
50 bushels of wheat or 100 bushels of corn. We know that a
25-bushel crop of soys is much more frequently and easily
attained than a 50-bushel wheat crop or a 100-bushel corn
crop. Surely we may not have our cake and eat it too. The
time must certainly come when we must restore to the land
that which we remove from it if we expect to continue to
harvest large yields.’
“Question: ‘Do you favor row cultivation or solid
seeding?’
“Answer: ‘For our conditions and practices we favor
drilling solid. We believe this matter resolves itself strictly
into a choice between economy of labor and economy of
seed. That determination has to be made individually by each
grower according to his especial conditions. One method
may be as successful as the other. The secretary of this
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Association, Mr. J.B. Edmondson, a very successful Indiana
grower, is a strong advocate of row cultivation. Other
growers, including ourselves, believe that that method would
be a serious handicap to us.’
“Question: ‘How do you control weeds? Evidently
weeds are not a serious problem here.’
“Answer: ‘Quite the contrary. Much of this land is
very foul and contains about the maximum number of weed
seed, I believe, but I shall ask Mr. Withrow to answer that
question. Lewis, will you explain how you handle the weed
problem?’
“Mr. Withrow: ‘We believe strongly in doing much of
our weed killing ahead of planting. Then within a day or
two we begin searching in the dirt for germinating weed
seed. Whenever found we try to kill them. In doing this
we disregard the beans entirely, paying no attention to the
stage of germination of the bean seed or to the development
of the soys. We ignore their presence and do whatever is
necessary to kill weeds, focusing our attention on the future
instead of the present. Usually treatment which exterminates
weeds effectively also kills some beans, but we provide for
that contingency by sowing enough soys so that we may
kill a lot and not miss them. We like the spiketooth harrow
for early cultivation, and like the teeth set pretty straight so
long as they do not drag trash, unless the ground is crusted.
The harrow gets over ground rapidly and cheaply and is a
ﬁne implement in a loose seed bed. For crusted ground or
later cultivation the rotary hoe is better than the harrow. This
spring Mr. Meharry came out just as I ﬁnished harrowing
vigorously a ﬁeld of beans which were just getting their ﬁrst
set of leaves. It looked as if half of them were hopelessly
covered. I asked Mr. Meharry if he thought they were ruined
and he seemed quite unworried and said he believed most
of the plants would uncover themselves. Some days later he
searched carefully and told me he had found only one plant
that had perished.’
“Question: ‘Do you pull your rotary hoes with horses or
tractors?’
“Answer: ‘Mr. Crumbaker, will you tell this man how
you pull your hoes?’
“Mr. Crumbaker: ‘We have used horses so far because
we had them and they do not have to be ﬁlled up with
expensive gasoline. However, we probably would not
hesitate to use the tractor if we became crowded for time.’
“Mr. Meharry: ‘Mr. Riegel here has used the tractor
occasionally, I believe.’
“Question: ‘Doesn’t the tractor kill a lot of beans?’
“Answer: ‘It does kill some but surprisingly few. I
happen to know that Secretary J.B. Edmondson has tractorhoed beans. Mr. Edmondson isn’t afraid to treat ‘em rough
when occasion demands. He redeemed a ﬁeld, a year or two
ago, which had been hopelessly ruined by being crusted over
in the germination stage. A hoe would not break the crust so
he disked it. The ﬁeld looked good for 25 bushels that fall.

I don’t suppose he advocates that for a regular practice at
all, but extraordinary occasions sometimes justify unusual
practices.’
“Question: ‘How much hand hoeing or weed pulling
was done here to keep these beans clean?’
“Mr. Meharry: ‘Mr. Riegel, will you answer that
question?’
“Mr. Riegel: ‘Two men did all the hand work on this 56
acres in one day.’
“Mr. Meharry: I wish again to express the gratitude
of everyone connected with the Meharry Farms for your
presence and interest in the work of this Association.’”
Address: Meharry Farms near Tolono, Illinois.
622. Morse, W.J. 1930. Soybeans in the Orient. Proceedings
of the American Soybean Association 3:96-100. Eleventh
annual ﬁeld meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: This letter (which appears on pages 5196 to
5199 of the unpublished Dorsett-Morse Log) was written by
William J. Morse on 20 July 1930 from Dairen, Manchuria,
to Dr. W.L. Burlison, President of the American Soybean
Growers Assoc. at the University of Illinois, Urbana. It is
reprinted in full:
“Dear Soybean Friends:
“When the writer addressed a letter of your 1929 Annual
Meeting, the soybean experience of the U.S. Department
of Agriculture Oriental Agricultural Expedition was just
beginning and there was but little to write about on this
important crop of the Asiatic countries. It is quite different
now, however, for explorations have been made in Hokkaido
Island, Hondo (the main island of Japan [now called
Honshû]), Korea and to some extent in Manchuria. If an
attempt were made to write at all fully on the different phases
of the soybean industry we have observed in these countries
during the past year or more, a volume or perhaps several,
would have to be written instead of a mere letter.
“It is recalled that last season the use of the soybean as
a green vegetable was described. Throughout the season, it
was found that the green vegetable was a very popular food
with the Japanese from one end of the Japanese Empire
to the other. The vegetable soybean is classed as a garden
bean and as such is extensively grown by the Japanese truck
farmers.”
The authors were in Hokkaido from mid-August until
early October, and they visited all the principal soybean
sections. “The Obihiro station in the eastern part of the
island [of Hokkaido] is conducting the most extensive work
in breeding and variety testing. We succeeded in collecting
a very large number of varieties and selections of this
northern region as well as information on culture, harvesting,
threshing, insect pests, and diseases. To supplement this
material, we obtained a large number of still and motion
pictures of very interesting scenes of the Hokkaido soybean
industry.”
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They arrived in Korea on 20 Oct. 1929 and established
headquarters at Keijo (Seoul). “We found Korea to be a most
interesting country and different from anything we had seen
in Japan. One of the most amazing things was the extent to
which soybeans are grown. Almost equally amazing was the
large number of native Korean soybean varieties we found
in the various sections and at the experiment stations. At
the Suigen Experiment Station, they have more than one
thousand native Korean varieties and selections under test.
The authorities were very generous and gave us samples
of each. In addition to this collection, we obtained a few
hundred samples from Korean farmers, grain merchants on
village market days and from village and city grain dealers.
The Korean Department of Agriculture added about 300
samples to our collection by obtaining seed of the principal
varieties from the village agricultural societies in each of the
prefectures of Korea.
“Altho the Koreans do not use the soybean as
extensively for food as do the Japanese, considerable
quantities are used and in quite different ways. The beans are
used principally boiled with other grains such as millet or
kaoliang. They are also used in making miso and soy sauce,
but these products are made quite differently from those of
Japan or China. Soybean sprouts are found very abundantly
in all of the markets and at all of the small food stores. The
beans produced in Korea are for the most part excellent
quality and are largely shipped to Japan for the manufacture
of miso, soy sauce, bean curd, and natto. Soybeans when
soaked with chopped millet or kaoliang straw are used
universally for feeding oxen and cows, the common work
animals of Korea.
“We left Korea about the ﬁrst week of December [1929]
for our Tokyo headquarters and collected seed samples and
products as we went along. From the latter part of December
until the latter part of March, we put in full time collecting
soybean products and learning of their use and manufacture.
We succeeded in collecting a large number of interesting
products, as the Japanese use the soybean very extensively
in their daily diet. In the making of cakes, candies, and
numerous other confections, the roasted soybean is used in
a similar manner to the peanut in America. Of course, soy
sauce, miso, bean curd, and natto are the principal soybean
products and the ones most extensively used. As an example
of the large use of miso, which is used as a breakfast soup
with vegetables and also in preserving ﬁsh, vegetables, and
meat, we visited three large miso factories in the Tokyo
district and found that each produced about one million
pounds of miso yearly. In addition to these three large
factories, there were numerous small factories scattered
thruout [sic] the same district.
“As the planting time was approaching in Manchuria,
we left Tokyo the latter part of March and arrived in Dairen,
Manchuria, the ﬁrst of April. We expect to have headquarters
at Dairen until late fall or early winter, working out in the

various soybean sections of North and South Manchuria.
This country is the real land of the soybean and Dairen, the
real city of the soybean. In 1929, 29.2 percent of the total
cultivated area of Manchuria was devoted to the growing
of soybeans, producing more than 178,000,000 bushels of
seed, thus leading all other crops in acreage and production.
The Port of Dairen handles about eighty (80) percent of the
exports of beans, bean cake, and bean oil.
Note: This is the earliest document seen (Aug. 2011)
that uses the term “land of the soybean” in connection with
or to refer to Manchuria.
“The planting season for soybeans in Manchuria begins
about the ﬁrst of May and extends to about the 25th of May
in some northern sections. We, therefore, had an opportunity
before the planting season, to study the methods of grading,
storage and transportation of [soy] beans, bean cake and bean
oil in the oil mills. The storage yards and warehouse yards
of the South Manchurian Railway cover several hundred
acres and the immense quantities of bags of beans and bean
cakes stored in the open storage yards and in the warehouses
are well worth seeing. In connection with the storage yards
are the Dairen wharves where one may see daily the loading
of freighters from European countries, America, Japan, and
China with beans, bean cakes, and bean oil.
“We had rather expected to ﬁnd a large number of
products made from beans, bean cake, and bean oil but our
ﬁndings thus far have been very meager. The oil is used in
the manufacture of soaps, paints, lard substitutes, and salad
oils, but only a very few factories are engaged in producing
these products. The beans are used chieﬂy for oil and oil
cake, but during the last three or four years, the demand
of European mills for beans has had a serious effect, not
only on the Dairen soybean oil mills, but also on the oil
mills throughout North and South Manchuria. In Dairen,
at the present time, only about forty-ﬁve soybean mills are
active during the crushing season, whereas four years ago
there were about ninety. The oil cakes are for the most part
shipped to the Japanese Islands for feed and fertilizer (chieﬂy
fertilizer), to China and the East Indies for fertilizer, and to
America and Europe for cattle and poultry feed.”
“Our experience in the ﬁeld up to the present time
has been the study of methods of planting and cultivation
practiced in different sections of North and South
Manchuria.”
“We have collected quite a large number of seed samples
during our travels thus far in Manchuria and have obtained
some very interesting types. It may interest the members to
know that we have visited Yingkou (Newchwang), the source
of the Virginia and Wilson varieties. We obtained several
other black and brown-seeded samples similar to the Virginia
and Wilson, and are hoping that some of them may prove
equally valuable. It was learned that the black and brownseeded sorts are grown in some northern sections along the
Liao River. In the study of varieties in different sections of
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North and South Manchuria, it has been very interesting to
note the number of varieties, their utilization and adaptability
to various soil and climatic conditions. At the Kungchuling
Experiment Station, more than one thousand varieties and
selections have been tested but at the present time only ﬁve
hundred are under test. The Manchurian varieties do not
succeed in the Japanese Islands or Korea and neither do
the Japanese varieties succeed in Manchuria or Korea. The
Korean varieties also give rather poor results in most parts of
Manchuria.
“With this letter we are sending some lantern slides
illustrating various scenes of the soybean industry in oriental
countries. At some future meeting we hope to have our
movie ﬁlms so arranged that you may have an opportunity
of seeing in motion the many, many ramiﬁcations of the
soybean industry as we have seen them.
“We hope to be with you at your next annual meeting,
that we may try to catch up with the rapid progress the
soybean has made in the United States during the past two
years.
“With best wishes for a most interesting and successful
1930 meeting, we remain
“Very truly yours,...”
Note 2. This is the earliest English-language document
seen (Feb. 2004) that uses the term “vegetable soybeans”
(not preceded by the word “green”) to refer to green
vegetable soybeans.
Note 3. This letter was reprinted in Soybean Digest
(April 1945, p. 11-12). Address: USDA, Washington, DC.
623. Pieper, John J. 1930. New recommendations in seeding
soybeans. Proceedings of the American Soybean Association
3:57-59. Eleventh annual ﬁeld meeting. Held 10-12 Sept.
1930 in Illinois.
• Summary: “The rate of seeding soybeans and the spacing
of plants are factors that are closely tied up with the
method of cultivation. The recommended rate of seeding
has increased markedly in the last few years. Whereas the
original recommendation was 30-40 pounds per acre in rows,
it is now 60 pounds; and whereas it was 60 pounds drilled
solid, it has increased to 90-120 pounds per acre. The best
yields of beans seeded in 24-inch rows were obtained when
seeded at the rate of 50-60 pounds per acre in 1927; 60-70
pounds per acre in 1928; and 50-60 pounds per acre in 1929.
Where the beans were drilled solid, 90-120 pounds per acre
gave the best yields of seed for the two years, 1928-1929.
“The yields of beans for the different rates of seeding are
surprisingly uniform. This is explained by the fact that thinly
spaced plants branch more and as a result produce relatively
more beans per plant than thickly spaced plants. The main
stems of soybean plants are more efﬁcient in the production
of seed than branches. For this reason, spacing which will
give the optimum growth for single stemmed plants gives
the highest yield. Originally it was thot [thought] that beans

should be spaced three inches apart in the row; now, the
recommendation is about one inch.
“Spacing of seeds in the row is a better method of
determining the seeding rate than pounds per acre. The rate
of seeding must be adjusted to the size of beans as measured
by the number of seeds per pound. In all of the above studies,
the Illini soybean which has 2865 beans per pound was used.
Other common varieties are the Manchu with an average of
2555 beans per pound, the Dunﬁeld with 2750, the Virginia
with 4090, the Ebony with 3810, and the Black Eyebrow
with 2290 beans per pound. A wide variation exists between
the Mammoth Yellow variety with 2145 beans per pound,
and the Peking with 6015 beans per pound.
“Due to the development of machinery adapted to
soybean production a closer spacing of rows is being
practiced. Experiments from various stations show that
higher yields are obtained from the closer spacing of rows.
A spacing of 24 to 28 inches between rows is a common
practice. A few growers have used a spacing of 21 inches
while some are talking of further reduction of the space. The
ultimate reduction will probably be limited by our ability to
cultivate narrow spaced rows.
“Reduction of space between the rows brings up the
question of drilling soybeans solid and cultivating with
a rotary hoe, a weeder or a ﬂexible harrow. Experiments
show that beans drilled in rows yield more seed and hay
than beans drilled solid. In 1928, the beans in rows yielded
33.77 bushels of seed per acre, while the beans drilled solid
yielded 30.33 bushels per acre. The hay yields were 2.94
tons for the rowed beans, and 2.82 tons per acre for the beans
drilled solid. In 1929, the rowed beans yielded 46.08 bushels
while the drilled beans yielded 40.98 bushels per acre. No
hay yields were obtained this year. It appears from results of
various stations that where beans are planted in wide spaced
rows that drilling solid will yield better, but where the space
between rows has been reduced to 24-28 inches, the rowed
beans will yield better.
“A study of the survival of plants resulting from the
two methods of seeding is interesting. In 1929, rowed beans
seeded at the rate of 70-80 pounds per acre showed 93.8
percent of the plants surviving, while only 33.2 percent of
the plants survived where the beans were drilled solid at
the rate of 140-150 pounds per acre. The 1930 results are
quite different. Soybeans drilled in rows at the rate of 50
pounds per acre showed a survival of 80.7 percent, while
beans drilled solid at the rate of 121 pounds per acre gave
a survival of 82.5 percent. It appears that the percentage
of plants surviving when sown by the two methods varies
widely. Further studies should reveal some interesting facts
which will contribute to the solution of the rate and space
problems of seeding soybeans.
“Factors favoring the seeding of soybeans in rows are:
“a. Higher yield of seed and hay
“b. Larger beans
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“c. More uniform stand
“d. Taller plants
“e. Higher percentages of leaves
“f. Less lodging
“g. Less weeds
“h. Lower cost to keep clean
“i. Less seed needed
“j. Method is adapted to the inexperienced grower.
“Drilling soybeans solid also has some important
advantages:
“a. Finer stemmed plants for hay
“b. Less wear on harvesting machinery
“c. Salvage in harvesting greater because of fewer
branches
“d. More rapid cultivation
“e. No special machinery needed.
“Everyone agrees that soybeans should be cultivated
regardless of the method of seeding. On the experimental
farm the beans seeded in rows received one cultivation with
the rotary hoe and three with the four-rowed beet cultivator,
while the soybeans which were drilled solid received three
cultivations with the rotary hoe and one hand weeding. The
cost of cultivation of the beans seeded in rows was less and
at the time that beans were maturing, it was very evident
that the rowed beans were more free of weeds. All things
considered, the method of cultivation will depend upon:
“a. The machinery at hand
“b. The freedom of the land from weeds
“c. The cost of production
“By way of summary, it is clear that the rate of seeding
soybeans either in rows or drilled solid should be increased
from the usual recommendation. There is a tendency to
reduce the space between rows to a practical distance for
cultivation, based upon results favoring a closer spacing of
rows. The space between plants in the row should be about
one inch. Soybeans drilled in 24 inch rows yielded more seed
and hay than beans drilled solid. Cultivation of soybeans
is important regardless of the method of seeding. The kind
of cultivation given will vary with the conditions at hand.”
Address: Dep. of Agronomy, Univ. of Illinois.
624. Farming in South Africa. 1930. Legumes for the
summer season. 5(55):323-24. Oct.
• Summary: Begins with a discussion of the importance of
good nodulation among legumes so that the soil is enriched
with nitrogen. Lists the principal legumes grown in Natal
during the summer, starting with the cowpea. Then:
“The Soya Bean: The soya bean can be grown in
those parts of Natal having a good rainfall of 30 to 35 in.;
it will do well under sour soil conditions, but responds to
the use of lime. It will not always produce nodules, so that
it is necessary under such conditions (in order to get the
dual beneﬁt) to inoculate the seed with pure culture, or use
inoculated soil.

“If planted in November, it can be harvested as hay
in March or as seed in April. Cultivation should be carried
out when the true leaves appear, and at intervals up to the
ﬂowering period. Seeding should be rather liberal, especially
for hay production. It should be planted in a continuous line
in the drills, with a space of 2½ to 3 feet between drills.
Wide spacing in the lines is unsuitable for hay production.
Seed should not be sown at a time when prospect of rain
is doubtful, or it will experience a setback from which it
will not recover, and the yield will be disappointing. If well
looked after, the soya bean will give a bulk of hay equal to
the cowpea, and of approximately the same feeding value for
stock.
“It has the following advantages over the cowpea, i.e.
resistance to rust, immunity from weevil attack, immunity
from attack of ﬂower-eating insects. It can be cut with
a mower. The following varieties have been thoroughly
tested under Natal conditions, i.e. Brownie, an excellent
seed variety, also useful for hay, is medium late-maturing,
Mammoth and American White are good hay varieties,
giving plenty of leaves and stems, but late-maturing.
Haberlandt, A K and Morse are good dual-purpose varieties,
and are moderately early-maturing. Eyebrow and Kauran are
early-maturing varieties, but not heavy yielders. Soya beans
will readily respond to fertilizers. Limestone, super and
potash have given excellent results in the red doleritic soils
of Natal.”
A photo shows a man standing in a ﬁeld of soya beans
(grown in rows) at the Cedara School of Agriculture.
625. Hughes, Harold DeMott; Henson, Edwin R. 1930.
Crop production–principles and practices: A handbook of
information for the student of agriculture. New York, NY:
The Macmillan Co. x + 816 p. Oct. Illust. Index. 25 cm.
Reprinted in 1935. [40 soy ref]
• Summary: A comprehensive, innovative classroom
textbook. Both authors are interested in methods of teaching.
Harold Hughes lived 1882-1969. Edwin Henson lived 1896(for biographies see p. vi).
A large table titled “Botanical classiﬁcation of crop
plants” (p. 59-60) is divided into two equal parts (classes):
monocotyledons (such as corn, wheat, millet) and
dicotyledons (soybeans, cowpeas, peanuts, alsike clover,
etc.). For each plant is given (e.g.): Common name: soybean.
Order: Rosales. Family: Leguminosae. Genus: Soja. Species:
max. Subspecies: None. Spermatophytes (such as soybeans)
are seed-producing plants; they are considered the most
highly organized in the vegetable kingdom. Spermatophytes
are further divided into two divisions: the Gymnosperms and
Angiosperms (such as soybeans, which have their ovules
enclosed in an ovary).
A table titled “Water requirements of certain crop plants
and weeds” (p. 129, based on Briggs and Shantz, 1914)
shows that soybeans require 744 lb of water to produce 1 lb
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of dry matter. Several weeds require only 200-300 lb.
A table (p. 156) shows that soybeans have low lime
requirements; they tolerated acid soils well. Various studies
support this.
A table titled “Legumes grouped on the basis of those
which may be inoculated by some strain of bacteria” (p.
163) contains 8 groups: Alfalfa group, red clover group,
cowpea group, vetch group, soybean group, bean group,
and lupine group. Some groups (such as the vetch group)
contain as many as 8 crop plant members. But the soybean
group contains only one member: the soybean. Inoculation of
soybeans is discussed on pages 162-66.
Soybeans are also discussed in the following sections:
“Green manures” (p. 180-82). “Plowing, subsoiling and
deep tillage” (p. 209). “Cultivation of soybeans” (p. 258).
Effect of drying seeds on germination (p. 342; “Soybean
seed dried for 26-59 hours at temperatures ranging from
85 to 115 degrees F. was considerably injured when 50%
of combustion gases were used”). “Supplementary crops
in the corn ﬁeld” (their effect on corn yields) (p. 375-76).
“Corn [interplanted] with soybeans” (p. 376-79). “Sorghum
for silage...” (p. 405). “The combine harvester” (p. 436-37;
a photo shows a combine harvester harvesting wheat in
Indiana). “Composition of grass and legume hays (p. 53637; large table). “Annual crops pastured off when mature (p.
541; table comparing corn, cowpeas, velvet beans, peanuts,
and soybeans; soybeans have by far the smallest acreage,
production, and estimated quantity eaten by livestock, while
corn has by far the biggest).
Chapter 29, titled “Soybeans,” has the following
contents: Introduction. Description of the plant. Soil
adaptation. Climatic adaptation. Soybean varieties. Uses of
the crop (large diagram from Morse 1927). Culture of the
crop. Cultivation of soybeans (to get rid of weeds). Soybeans
in mixture with other crops. Rotation value of soybeans.
Harvesting soybeans for seed. Soybean hay. Soybeans in
corn for silage. Feeding value of soybeans: Hogs–hogging
off, lambs–hay, dairy–beans, dairy–hay. With 5 photos, 8
tables and 23 references.
“Sudan grass in mixtures” (p. 677). “Forty of the
most important diseases affecting crop plants” (table, p.
739-42; Soybeans are affected by Mosaic (virus), Root
knot {Heterodera radicicola, nematode}, Anthracnose
{Colletotrichum sp.}, Bacterial blight {Bacterium sp.}, Stem
rot {Sclerotium rolfsii}).
“Effect of rotation of crop yields” (p. 749, 752; incl.
table titled “Yields of crops in rotation, Indiana”). “Crop
sequence” (p. 753-54). Address: 1. Prof. of Farm Crops, and
Chief in Farm Crops, Iowa State Agric. Exp. Station; 2. Asst.
Prof. of Farm Crops. Both: Iowa State College, Ames, Iowa.
626. Amur. Oblastnaia sel’sko-khoziaistvennaia opytnaia
stantsiia [Amur District Agricultural Experiment Station].
1930. Soia na Amure [The soybean in the Amur District (of

eastern Russia)]. Blagoveshchensk. 77 p. Illust., with maps.
[33 ref. Rus]
• Summary: Contents: Foreword, p. 3.
Ovsyankin, I.Ye.–General information about the
cultivation of soybeans (soyevyye boby), p. 5.
Benevolsky, S.A.–Results of experiments on a technique
for growing soybeans at the Amur Oblast agricultural testing
station, p. 9.
Shmelev, A.M.–Cost of growing soybeans, p. 21.
Zolotnitsky, V.A.–Soybean cultivars in the Amur
District, p. 37.
Blagorazumov, V.D.–Toward the question of districts
where soybeans can be grown on the Amur and in adjacent
oblasts of DVK [Far Eastern Territory], p. 47.
Sdugin, P.T.–Chemical composition of soybeans, p. 56.
Ovsyankin, I.Ye.–Use of soybeans, p. 60.
Vereshchagin, V.A.–Controlling soybean pests and
diseases, p. 68.
Shmelev, A. M.–Prospects for the development of
soybean cultivation in Amur District, p. 73.
Minimum agricultural knowledge for the cultivation of
soybeans in Amur District. p. 78. Address: USSR.
627. Burlison, W.L.; Nolan, A.W. 1930. Farm crop projects.
New York, NY: The Macmillan Co. 458 p. See p. 223-40.
Chap. 9, Soy Bean Growing. [2 ref]
• Summary: Contents: Why Grow Soy Beans? Preparing a
Cost Account. Selecting the Rotation and Field. Controlling
Pests. Securing Improved Seed. Fertilizing the Soil.
Preparing the Land. Preparing the Seed. Sowing the Seed.
Cultivating Soy Beans. Harvesting the Crop. Disposing of
the Cash Crop. Checking Up Financial Results.
A photo (p. 222) shows a large ﬁeld of soybeans grown
in straight, clear rows. The caption: “The soy-bean ﬁeld
should be kept clean. This is the way a ﬁrst-class crop will
look when well cultivated.” Address: 1. Head, Dep. of
Agronomy, Chief in Crop Production, Univ. of Illinois; 2.
Prof. of Agricultural Education, Univ. of Illinois.
628. Goot, Pieter van der. 1930. De Agromyza -vliegjes der
inlandsche katjang-gewassen op Java [The Agromyzid ﬂies of
some native legume crops in Java]. Mededeelingen van het
Instituut voor Plantenziekten (Buitenzorg) No. 78. vii + 97
p. + 8 plates. See p. 26, 61-62, 75-76, 81-84. (Weltevreden,
Landsdrukerij). [26 ref. Dut; eng]
• Summary: Discusses Melanagromyza sojae and Agromyza
phaseoli. The original (1930) English-language summary
(p. 81-82) states: “The present paper intends to clear up the
confusion, which up to now has existed in Java regarding the
Agromyzid-ﬂies which become injurious to french beans,
soybeans and some other native pulses. The injurious species
was found to be Melanagromyza phaseoli Coq., which
causes serious damage to french beans to ‘sebyari beans’ (=
lima beans) and sometimes to soy-beans too. Melanagromyza
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sojac Zehnt., often erroneously cited in literature as injurious
to beans, is only found inside the mark of soybeans and a
few other plants, causing no apparent injury at all. A third
species, also of no oeconomic [economic] importance,
is Melanagromyza dolichostigma de Mey., causing the
withering of the tops of Phaseolus calcaratus, soybeans and
Calopogonium mucunoïdes. A description of these three
species is given, with complete notes on their life-history,
food plants, and parasites.”
“For soybeans, when grown on tilled ﬁelds, fairly good
results could be obtained by covering the soil with rice-straw.
This covering apparently forms a kind of protection against
the Agromyza-ﬂies.”
“Melanagromyza sojae, which has been described
originally by Zehntner as far back as 1903, can scarcely be
considered of any oeconomic [economic] importance. It
is principally found in stems of soybeans, but may also be
found in a few other plants, such as green gram (Phaseolus
radiatus), Indigofera suffruticosa, etc. Eggs are laid
inside the leaves, the larvae tunneling into the midrib and
afterwards inside the mark of the stems, where also pupation
takes place. The whole life-cycle is completed within 21
days.”
In Sept. 1984 the Tropical Vegetable Information
Service of Shanhua, Taiwan, published an English-language
translation from the original Dutch.
629. Hara, Kanesuke. 1930. Pathologia agriculturalis
plantarum [Diseases of agricultural plants]. Tokyo. 950 p.
[Jap]*
• Summary: Includes descriptive accounts of the following
soybean diseases: Peronospora manshurica, Cercospora
sojina, Colletotrichum glycines, Gloeosporium sp., Septoria
glycines, Ascochyta sp. causing leaf spot, Phakopsora
pachyrhizi, Fusarium roseum, Bacterium glycines, Bact.
sojae var. japonicum, Ascochyta sp. causing pod blight,
Hypochnus centrifugus, Cercosporina kikuchii, brown
spot of seeds of unknown cause, Macrophoma mame,
Mycosphaerella sojae, Phyllosticta sojaecola, Ascochyta
sojae, Phomopsis sojae, Peckia sp., Ophionectria sojae,
mosaic, Heterodera schachtii, and Cuscuta chinensis.
630. McIntosh, A.E.S. 1930. Economic botany: Report of the
geneticist for the period February, 1928–May, 1929. Report
on the Department of Science and Agriculture, Barbados. p.
27-58. For the year 1928-29. See p. 54-57.
• Summary: Section VI is titled “Experiments with various
economic legumes.” Various legumes were obtained and
tested, mainly for their suitability as green manure. Three
varieties of soya beans were planted on 9 Sept. 1928 and
cut on Nov. 29. “The Glycine hispida strains (Soya Beans)
were a failure owing to persistent cutworm attacks in the
cotyledonary stage.”
Section VII is titled “Soya beans.” Three varieties of

soybeans were introduced early in 1928, one strain from
the USA and two from Trinidad. “The latter were selections
made from Venezuelan seed in 1927 and 1928. These soya
bean varieties were sown in the green manure plots, where
they were, after a splendid germination, eaten down by hares
or destroyed by cutworms. Another sowing was made in an
area protected from hares. Germination was good and growth
fairly satisfactory. The plants ﬂowered and podded well and
gave good samples of beans. The oil content of beans from
samples of each variety was determined and compared with
the oil content of samples of the imported seed.” Locally
grown soya beans contained 20.20 to 21.43% oil, compared
with 17.63% in Venezuelan soya beans imported in 1927 and
1928. The section concluded: “The results are encouraging
and further experiments will be made with this plant.”
Note 1. This is the earliest document seen (Dec. 2008)
concerning soybeans in Barbados, or the cultivation of
soybeans in Barbados. This document contains the earliest
date seen for soybeans in Barbados, or the cultivation of
soybeans in Barbados (9 Sept. 1928). The source of these
soybeans was the USA and Trinidad.
Note 2. This is the earliest document seen (Jan. 2008)
concerning soybeans in Venezuela, or the cultivation of
soybeans in Venezuela (one of two documents). This
document contains the second earliest date seen for
soybeans in Venezuela, or the cultivation of soybeans in
Venezuela (1927). Soybeans were probably being cultivated
in Venezuela in 1927, but we cannot be certain from this
document. Address: B.Sc., Ph.D., Barbados.
631. McIntosh, A.E.S. 1930. Economic botany: Report of
the geneticist. Report on the Department of Science and
Agriculture, Barbados. p. 21-65. For the year 1929-30. See
p. 62-64.
• Summary: Section V, titled “Economic legumes,” states
under General Conclusions: “The Ground Nut (Arachis
hypogea) and Soya Bean (Glycine hispida) may be safely
used as a human or stock feed in the ‘whole’ state. Generally,
however, these have their oil extracted. The residues make
a highly nutritious cattle meal or plant manure. Soya Bean
tried in Barbados so far has failed for two chief reasons–(1)
its attack by hares in the young stages, and (2) its poor yield.
It is hoped that by the introduction of several strains with
range in habit the latter may be overcome. At present this
species cannot be recommended.
Section VI, titled “Soya beans,” notes that in trials
conducted in 1928, using a U.S.A. strain and 2 selections
from Venezuelan seeds, no nodules developed on the plants.
“In 1929 it was hoped to run a series of experiments with a
large selection of strains from the United States of America
but these did not arrive. A ﬁeld experiment was carried out
with the three original varieties experimented on in 1928.
These were sown in the dry season [April 17] and irrigated.
Cultures of the Soya Bean nodule organisms were obtained
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from the States.” Plant spacing was 15-20 inches between
rows and 4-9 inches between plants in each row. Yields of
beans ranged from 767 to 833 lb/acre [12.8–13.7 bu/acre].
Oil content ranged from 21.82 to 22.84%. “The results from
this crop are encouraging and it will be persevered with.”
Address: B.Sc., Ph.D., Barbados.
632. Holbert, J.R.; Burlison, W.L. 1931. Cold injury
(Abstract). Phytopathology 21(1):128. Jan.
• Summary: Begins by discussing yellow dent corn and cold
injury.
“Three varieties of soybeans, Wilson, Virginia, and
Illini, differed greatly in their resistance and susceptibility
to cold injury in the late maturation stages. (Cooperative
Investigations of the Ofﬁce of Cereal Crops and Diseases,
Bureau of Plant Industry, U.S. Department of Agriculture,
Illinois Agricultural Experiment Station, and Funk Bros.
Seed Company).”
This is an abstract of a paper presented at the TwentySecond Annual Meeting of the American Phytopathological
Society, Cleveland, Ohio, December 30, 1930, to January 1,
1931, inclusive.
633. Poos, F.W.; Smith, Floyd F. 1931. A comparison of
oviposition and nymphal development of Empoasca fabae
(Harris) on different host plants. J. of Economic Entomology
24(1):361-71. Feb. [4 ref]
• Summary: The authors compared the oviposition of potato
leaf hopper (Empoasca fabae Harris) females on red clover
and soybean plants with the various types of pubescence,
and found that more nymphs hatched from the glabrous
and appressed-hairy types than from the rough-hairy. The
preference of the females for these types for oviposition is
doubtless one reason for the greater injury they sustain when
all three types are grown together in a comparative ﬁeld test.
Note: This is one the earliest works seen (Nov. 2018)
concerning insect resistance in soybeans. Address: Div. of
Cereal and Forage Insect Investigations, U.S. Bureau of
Entomology.
634. Yamasaki, Morimasa. 1931. Sakumotsu hinshu no
ensosan-kari ni taisuru kô dokusei no genin ni tsuite [On the
cause of varietal distinctions in certain crop plants in regard
to the resistance to the toxic action of potassium chlorate].
Noji Shikenjo Iho (J. of the Imperial Agricultural Experiment
Station, Nishigahara, Tokyo) 1(4):305-26. March. Plus 6
pages of plates at end. [17 ref. Jap; eng]
• Summary: Sodium chlorate is an herbicide. Soybeans
and vetch are relatively resistant to injury from it. Address:
Nishigahara (near Tokyo), Japan.
635. Coker’s Pedigreed Seed Co. 1931. Coker’s magazine
catalog–Spring 1931. Hartsville, South Carolina. 48 p. 28
cm.

• Summary: This is a combination magazine and seed
catalog for southern farmers. In the center of the cover is
a large heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” The ﬁrst page is a full-page
ad stating: Your best insurance of maximum crop out-turn is
by planting your crop with Coker’s pedigreed seeds. Bred to
pedigree by the South’s foremost seed breeding organization.
For twenty-eight years. David R. Coker, president and
founder. Articles include: “What’s the matter with Southern
agriculture,” by David R. Coker (p. 3, includes a large
portrait photo of David Coker). Hartsville–A Mecca of
agriculture (Describes how Southern farmers come to learn
new solutions to agricultural problems. “For more than a
century David R. Coker has been engaged in working out
solutions for the problems of agriculture and for most of that
time he has had a corps of scientiﬁc assistants). Coker’s main
product is cotton seed.
On page 37 is a one-third page description of “Coker’s
‘Black Beauty’ soybean: An erect growing, productive new
variety, excellent for hay or beans.” It comes from a chance
cross of Otootan and Biloxi. From Otootan it gets hairiness
of leaf (which makes it much more resistant to insect
damage) and its bright black color. From Biloxi it inherits
the erectness of growth and shatter resistance. It is 20-25%
more productive than Otootan and equally as productive as
Biloxi. The seed size is halfway between the two, averaging
about 246,000 seed per bushel. Coker has been testing and
increasing this variety for the past ﬁve years. The results
show “that ‘Black Beauty’ is the best variety of soybeans
we have ever planted.” Prices: Per packet $2.25; half bushel
$4.00; bushel $7.50. F.O.B. Hartsville, South Carolina.
Note: This is the earliest Coker seed catalog seen (Feb.
1999) that describes one of its soybean varieties.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
636. Lehman, S.G. 1931. Powdery mildew of soybean. J. of
the Elisha Mitchell Scientiﬁc Society 46(2):190-95. June.
• Summary: The causal fungus was identiﬁed as Erysiphe
polygoni, but the strain from garden bean was unable to
infect soybeans. Address: Plant Pathologist, North Carolina
Agric. Exp. Station, Raleigh, NC.
637. Lehman, S.G. 1931. Observations and experiments
relating to the bacterial pustule disease of soybean. J. of
the Elisha Mitchell Scientiﬁc Society 46(2):179-89. June.
Abstracted in Phytopathology. [5 ref]
• Summary: Discusses Bacterium phaseoli var. sojense
(=Xanthomonas phaseoli var. sojense). Bacterium phaseoli
var. sojense was isolated from lesions on soybean showing
no sign of pustular development, which was believed not a
necessary concomitant of the infection. The infection was
heavier on plants kept at a constant temperature of 30º-33º
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C. than on those exposed to ﬂuctuations between 22º and 30º
C. The fungus was able to survive on dry leaves from one
season to another. Address: Plant Pathologist, North Carolina
Agric. Exp. Station, Raleigh, NC.
638. Albrecht, W.A.; Jenny, Hans. 1931. Available soil
calcium in relation to “damping off” of soybean seedlings.
Botanical Gazette 92(3):263-78. Nov. [9 ref]
• Summary: The hydrogen ion concentration of the nutrient
is not an important factor in the “damping off” of soybeans.
The disease decreased with increasing calcium supply at all
reactions in the range pH 3.8-6.9. Calcium is more potent
than potassium or magnesium in preventing the disease, and
free diffusible calcium more effective than exchangeable
calcium. Address: Soils Dep., Univ. of Missouri, Columbia,
MO.
639. Genin, G. 1931. La caséine végétale: Propriétés et
emplois. I. [Vegetable casein: Properties and uses. I.].
Industrie Chimique (L’) 18(214):784-85. Nov. Abstracted in
Le Genie Civil 100(14):352. April 2, 1932. [1 ref. Fre]
• Summary: In this article are described the preparation of
the vegetable milk from soybeans from which the casein
is derived, the preparation of casein in industry, and its
industrial uses. To make vegetable casein the oil is ﬁrst
removed from soybeans. Carbon tetrachloride can be used.
The protein is then extracted from the defatted cake and
precipitated, using acetic acid or soda. (The Chinese and
Annamites prepare vegetable casein in sheets, which are
very delicate and yellow in color.) The coagulated liquid is
separated from the liquid supernatant, washed and dried. The
resulting product (which may be treated with formol) can be
used to make galalithe/galalith (a hornlike or plastic, often
transparent substance), adhesives, porcelain, oil-based paints,
paper coatings or sizings (to make paper more resistant to
and impenetrable by water), soap, insecticides, and cellulosetype products. Address: Ingenieur Chimiste E.P.C.I.
640. Hinds, W.E.; Osterberger, B.A. 1931. The soybean
caterpillar in Louisiana. J. of Economic Entomology
24(6):1168-73. Dec. [4 ref]
• Summary: Anticarsia gemmatilis occurred in great
abundance on soybeans in Louisiana in 1929 and in less
abundance in 1930. “When opportunity is offered, the
species demonstrates its preference for soybeans so clearly
that the more appropriate common name would be ‘the
soybean caterpillar’ instead of ‘velvet bean caterpillar.’”
Dusting with sodium or barium ﬂuosilicates gave good
control. “Natural enemies include numerous species of birds,
insect predators and parasites, and a fungus disease–Spicaria
prasina (Maulb.) Saw. The occurrence of this leaf-eating
caterpillar should not be considered as a serious obstacle to
the further increase of soybean planting in the South.”
“In Florida it appears that few soybeans were being

grown before 1916...” Address: Louisiana Experiment
Station, Baton Rouge, Louisiana.
641. Lehman, S.G. 1931. The soybean disease situation.
J. of the American Society of Agronomy 23(12):1065. Dec.
Presented as part of Symposium on Soybeans. Leader: W.J.
Morse.
• Summary: “The soybean is often looked upon as a crop
which is practically free from disease injury. While the
losses from disease may be relatively less than for certain
other crops which are more widely and more intensively
cultivated, there are, nevertheless, a number of fungous
and bacterial diseases of the soybean which cause losses of
considerable consequence.
“Some studies of the better-known diseases have been
made, but much careful work yet remains to be done. Further
detailed study should be given to such diseases as bacterial
pustule, bacterial blight, and frog-eye. Wilt, stem rot, and
root knot are serious diseases of this crop in some areas.
Brown spot, pod blight, and anthracnose are of less common
occurrence, but often cause signiﬁcant losses. Other diseases
are known to which little or no study has as yet been given.
“Our knowledge of effective control measures should
be increased, and there is need for the development of
varieties or selections possessing inherent high resistance
to the more troublesome of the above-mentioned diseases.
The possession of resistant or immune strains of desirable
varieties would not only reduce losses, but also greatly
facilitate rotational practices in the South in particular.”
Address: North Carolina State College.
642. Baudys, E. 1931. [Phytopathological notes VII].
Ochrana Rostlin (Plant Protection) 11:178-97. [14 ref. Cze]*
Address: Research Inst. of Crop Production, 161 06 Prague
Ruzyne, Czech Republic.
643. Abramoff, I.N. 1931. [Fungal diseases of soybean in the
Far East]. In: Diseases and Pests of Soybean in the Far East.
Vladivostok: Far Eastern Station for Plant Protection. See p.
3-84. [Rus]*
• Summary: An account, chieﬂy on symptoms and
the morphology of causal organisms of 11 diseases
hitherto recorded in Soviet Far East. To downy mildew
(Peronospora manshurica), varieties with yellow or green
beans are susceptible, while those with black and brown
beans are practically immune. Sanitation and rotation are
recommended for the control of Sclerotinia libertiana
(=Whetzelinia sclerotiorum), Mycoshpaerella phaseolicola,
may be the perithecial stage of Cercospora daizu (=C.
sojina). Other diseases include: Seedling blight caused by
Fusarium sp.; Fusarium wilt; Ascochyta spots caused by A.
sojaecola n. sp.; stem break caused by unidentiﬁed fungus;
pink efﬂorescence of pod caused by Fusarium sp.; Septoria
leaf spot; leaf spot caused by Isariopsis griseola; and Grey
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mold caused by Hypochnus centrifugus.
644. Abramov, I.N. 1931. Gribnye bolezni soevykh bobov
na Dal’nem Vostoke [Fungal diseases of soybeans in the Far
East]. In: Bolezni i Vrediteli Soyevykh Bobov na Dal’nem
Vostoke [Diseases and Pests of Soybean in the Far East]. See
p. 3-84. f. 1-41. Also issued in 1931 as a 120-page pamphlet
by Far Eastern Plant Protection Station. Extensively
reviewed (in English) in Review of Applied Mycology
11:87-89. Feb. 1932. [Rus; eng]*
• Summary: Discusses: Downy mildew, white stem rot, leaf
spot, fusarium, Ascochyta, Abramoff. Address: USSR.
645. Dal’nevostochnaia stansiia zashchity rastenii ot
vreditelei [Far Eastern USSR Station for Plant Protection
from Pests]. 1931. Bolezni i vrediteli soevykh bobov na
Dal’nem Vostoke [Diseases and pests of soybeans in the Far
Eastern USSR]. Vladivostok. 120 p. Illust. [Rus]
Address: USSR.
646. Funk Bros. Seed Co. 1931. Catalog. Bloomington,
Illinois. See p. 23, 32.
• Summary: Page 31 states: “We carry a very complete line
of varieties adapted to Central West conditions. Write us
concerning your needs.” No speciﬁc varieties are listed. How
the company does sell “Funk’s soy bean hay mixture” which
“Makes a sure shot hay crop and meets the demand for
high quality hay... The hay mixture is made of hay varieties
such as Ebony, Virginia, and Wilson, with sufﬁcient early
maturing yellow varieties to permit cutting so that a proper
balance of leaves and grain are obtained.” Funk advises:
“Inoculate all legumes. We carry a complete line of legume
inoculation. Many new cultures have recently been put on
the market... Jelly cultures, moist cultures, dry cultures. We
have them all.” Photos show: (1) “A part of hundreds of
acres of Soy Beans grown in rows on the Funk Farms. The
row method saves seed and permits better weed control.
Experiment Station data show the rowed beans to be higher
yielding.” (2) “Soy Bean hay cocked for curing. High quality
legume hay on short notice.”
On page 32 is an analysis of soy bean oil meal, and
the percentage digestibility of the protein, fat, nitrogen free
extract, and crude ﬁber. This meal “is manufactured from a
home-grown product. It has been used successfully with all
classes of live stock. Excellent results have been obtained.
Write us for special descriptive booklet.”
An ad reads: “Ask for Soy bean oil meal–Illini brand.
Manufactured by Funk Bros. Seed Co., Soy bean oil mills, at
Bloomington & Taylorville, Illinois.” Address: Bloomington,
Illinois.
647. Kenneth, H. Myers. 1932. Adjusting Corn Belt farming
to meet corn-borer conditions. Farmers’ Bulletin (USDA)
No. 1681. 26 p. Feb. See p. 8, 11-12.

• Summary: “Introduction: The European corn borer has
continued to spread in the United States until it is now
known to be at the edge of the important areas of surpluscorn production” (see Fig. 1, map).
In the section titled “Supply of cash crops grown in the
Corn Belt in relation to consumption requirements,” ﬁgure
4 (p. 8) shows the seasonal distribution of man labor used in
growing and harvesting 10 acres of four grain crops (corn,
oats, wheat, and soybeans) in east central Illinois. For both
soybean and corn, labor is needed at about the same times–
for planting (April-June) and harvesting (Sept.-Oct.), but the
soybean harvest is usually ﬁnished at about the same time
the corn harvest begins. In this same section is a subsection
titled “Soybeans” (p. 11) which states: “Soybeans have been
grown for hay or as an interplanted crop in the Corn Belt
for several years. Until recently the production of beans
for grain, however, has been limited to those needed for
seed, only the beans of poor quality being fed to livestock.
Practically no soybean oil was manufactured in the United
States until after 1921, when a tariff of 2½ cents per pound
was put on imports. In 1922-23 about 1,482,000 pounds of
oil was made form soybeans, and in 1928-29 this quantity
had increased use of soybeans for the manufacture of oil and
for feeding has resulted in a larger acreage of beans being
grown. Illinois, Missouri, Indiana, and North Carolina are the
leading States in soybean production.
“A considerable increase in soybean acreage may be
proﬁtably made in districts that are well adapted to the crop.”
“Although limited quantities may be fed to hogs the
tendency of the whole grain toward producing soft pork
makes the oil-meal cake, a joint product of the oil industry,
more desirable.
“The distribution and amount of labor required in the
production of soybeans for grain is similar to those needed
for corn, and no additional equipment is needed on the
acreage farm. The total acreage of soybeans harvested for
grain in 1928 was only 656,000 acres; if in the near future
it were increased by only a very small part of the present
corn acreage in the Corn Belt, the price of soybeans would
be decreased.” Address: Assoc. Agricultural Economist, Div.
of Farm Management and Costs, Bureau of Agricultural
Economics.
648. Goot, P. van der; Muller, H.R.A. 1932. Plagen en
ziekten der kedelee op Java. Beknopt voorloopig overzicht
[Pests and diseases of the soybean in Java. A preliminary
overview]. Landbouw (Buitenzorg, Java) 7(9):683-704.
March. English-language summary, p. 758-59. Also in:
Dutch East Indies Dept. of Agriculture..., ed. 1932. Kedelee.
Buitenzorg, Java: Departement van Landbouw, Nijverheid en
Handel. Afdeeling Landbouw. p. 117-38, 192-93. [5 ref. Dut;
eng]
• Summary: “Whilst in most soybean-growing countries
pests of this crop are few and of little importance, in Java
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insect-pests of the soybean crop are numerous and often
mean a check to its further cultivation. The present paper
gives an enumeration of some 20 species of insects, attacking
the soybean in Java, 5 of which occasionally cause serious
damage. These are the podborer (Etiella zinckenella Fn.), the
leafbeetle (Plagiodera inclusa Stål.), the podbug (Riptortus
linearis F.), the tobacco-caterpillar (Prodenia litura F.), and
the peanut-leafminer (Aproaerema nerteria Meyr.)...
“The diseases of the soybean in the Dutch East
Indies are mainly of minor importance. They are: Slime
disease (caused by Bacterium solanacearum E.S.), footrot
(Sclerotium rolfsii Sacc.) and anthracnose (Colletotrichum
glycines Hori). Especially under wet conditions footrot
[foot-rot] may cause some loss.” Address: Respectively
Dierkundige en Plantkundige bij het Instituut voor
Plantenziekten van het Algemeen Proefstation voor den
Landbouw te Buitenzorg, Java.
649. Wallaces’ Farmer. 1932. Getting ready for soys:
Contest letters suggest using crop to replace clover failures.
57(2):222. April 16.
• Summary: A summary of the best ideas from the
magazine’s recent Soybean Letter Contest. Prepare the
seedbed, so that weeds are kept down until the soybean
plants are off to a safe start. It is recognized that soybeans to
not rank with clover or alfalfa as a soil-building crop. Plant
soybeans after the middle of May. The most popular generalpurpose varieties in the latitude of Iowa seem to be Manchu,
Illini, and Dunﬁeld. Peking as been widely grown for hay
and silage.
A photo shows a horizontally mounted wooden
drum, into which a man is pouring a sack of soybeans.
“A convenient device for thoroly mixing soybeans with
inoculating material.”
650. Hoard’s Dairyman. 1932. Seeding soy beans: If you
need to plug up the weak places in this year’s hay supply, try
soy beans. This article explains to you how and when and
what to do. 77(8):220. April 25.
• Summary: An excellent overview and summary of how to
grow soy beans for the beginner. “An increasing number of
dairy farmers are ﬁnding soy beans a valuable emergency
hay crop for dairy cows.” For a farmer growing soy beans
for the ﬁrst time, the most important questions are: (1) What
variety is best suited to a particular location? (2) How much
seed to plant per acre? (3) How to plant the seed. (4) What
kind of seed bed? (5) When to plant? (6) Inoculation of the
seed. (7) Weed control. (8) When and how to cut for hay.
“In Iowa the best seed yielding varieties are Manchu,
Black Eyebrow, Habaro, and Soysota. The best hay varieties
are Morse, Wilson, Peking, and Virginia. (These cannot be
depended on to mature seed every year.) The best varieties
in corn for hogging down are Manchu, Midwest, Black
Eyebrow, Soysota, and Habaro. In corn for silage the

recommended varieties are Peking, Midwest, Manchu, and
Black Eyebrow.
“These same varieties are dependable in Illinois,
Indiana, and Ohio except that in Illinois the Illini and in
Indiana the Dunﬁeld are two of the best seed yielding
varieties. In Minnesota the Manchu, Habaro, and Chestnut
varieties are recommended for both seed and hay in the
southern and south central parts of the state. Minsoy is a
high yielding seed variety in Central Minnesota but is too
short for hay. Farther north the Wisconsin Black and Minsoy
varieties should be used.”
Photos show: (1) A farmer in a ﬁeld holding up a bunch
of soy bean plants with a pitchfork. (2) A man standing
behind two white horses pulling an implement [probably a
harrow or weeder] for weed control.
A table shows the number of seeds per pound and the
number of pounds of seed to plant per acre for the following
varieties: A.K., Black Eyebrow, Chestnut, Columbia,
Dunﬁeld, Early Brown, Ebony, Elton, Habaro, Haberlandt,
Ito San, Jet, Manchu, Mandarin, Medium Green, Midwest,
Mikado, Morse, Peking, Virginia, Wilson, Wilson-ﬁve
[Wilson-Five], Wisconsin Black.
651. Dobert, H. 1932. Ueber die Reaktionsansprueche der
Sojabohne [The soil reaction requirements of the soy bean].
Zeitschrift fuer Pﬂanzenernaehrung, Duengung, Bodenkunde
11(4):173-76. “B” Series. April. [1 ref. Ger]
• Summary: In German soils (unlike those of America) the
growth of the soy bean is markedly affected by soil reaction.
Disease was prevalent in acid soils (pH < 5.0), moderate
growth occurred in soils of pH 5.5, and at pH 7.0 good crops
were obtained. The optimum pH is probably > 7.0. Address:
Lueneburg, Germany.
652. Commun, R. 1932. Rapport sur le foctionnement de la
Division de Phytopathologie pendant l’année 1931 (Section
sud-indochinoise de l’Institut des Recherches agronomiques)
[Report on the activity of the Division of Plant Pathology
during the year 1931 (South Indochinese section of the
Institute of Agronomic Research)]. Bulletin Economique de
l’Indochine (Hanoi) 35:447B-74B. July/Aug. See p. 473B.
[Fre]
• Summary: The section titled “Parasites du Soja (Soybean
Pests)” (p. 473B) states that a planter in Cochin China is
cultivating soybeans between his rows of rubber trees. The
soybean plants have been strongly attacked this year by
a small moth closely related to the genus Cnaphalocrocis
or Marasmia. The green caterpillar lives on the leaves
and devours them. Address: Chef de la Division de
Phytopathologie, et Chef de la Division et du Laboratoire
d’Entomologie.
653. González, A. de J. 1932. Cultivo y utilizacion de la soya
como forraje [Cultivation and use of the soybean as forage].
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Revista de Agricultura, Comercio y Trabajo (Cuba) 14(3):542. Sept. [12 ref. Spa]
• Summary: Contents: General considerations. Agricultural
history of the uses of soya. Botanical characters. Varieties.
The soil and its preparation. Legume bacteria. Inoculation.
Importance of calcium. Planting soya. Fertilizers. Diseases
and insects (lists many names in Spanish). Other pests. Yield.
Threshing and warehouse rent. Soya and Sudan grass. Soya
and chicharo de vaca. Utilization of the green forage. Making
hay. Silage. Use of the seeds. Food for milk cows. Food for
beef cattle. Food for hogs. Food for horses and mules. Food
for barnyard fowl. Balanced rations. Chemical composition
and digestibility. Summary.
The paper is based in large part on ﬁndings of
experiment stations of the United States. Numerous tables
show the return in seed for various varieties, chemical
composition of seed of various varieties, chemical
composition of soy hay (Mammoth variety), and digestible
nutrients of soybeans in the various forms in which they are
used for animal feed. A graph shows the digestible protein
in soy cake as compared with other animal feeds. Address:
Zootecnico, Section of Animal Industry.
654. Woodworth, C.M. 1932. Genetics and breeding in
the improvement of the soybean. Illinois Agricultural
Experiment Station, Bulletin No. 384. p. 297-404. Nov. [63
ref]
• Summary: Contents: Introduction. Description of the
plant. Method of reproduction: Extent of natural crossing in
soybeans, method of making crosses artiﬁcially. Inheritance
in soybeans: Seed characters, plant characters, list of genes
in soybeans, linked characters in soybeans. Variation in
soybeans. Selection as a method of breeding: Composition
of varieties, natural purifying method of selection, pedigree
selection method, mass selection method. Cross-fertilization
or hybridization as a method of breeding. Breeding for
special features: Oil and protein content, quality of oil,
resistance to disease, yield of seed. Summary.
Figures 13 and 14 (p. 332) show determinate (recessive)
and indeterminate (dominant) types of growth and podbearing habit in soybean plants. These are discussed under
“Pod-bearing habit” (p. 333). “The pod-bearing habit is an
important factor in yield of seed.”
Note: In a 1956 speech titled “Sixty years of soybeans in
Illinois,” W.L. Burlison said: “This bulletin is considered a
classic today.” Address: Chief in Plant Genetics.
655. Kataeva, O.E. 1932. [Diseases of the soybean].
Nauchnye-Trudy. Gorskaia Zonal’naia Kukuruzno-SoevoKartofel’naia Opytnaia Stantsiia 4:79-101. f. 1-16. [Rus]*
656. Stirrett, G.M. 1932. Observations on the outbreak of
green clover worm attacking beans during the season 1931.
Report of the Entomological Society (Ontario Ag. Dept.)

1931:75-82. *
657. Abadal, D. José; Soroa, José María de. 1932. Cultivo y
aplicaciones de la soja [Cultivation and applications of the
soybean]. Madrid: Patronato Central para la Protección de
Animales y Plantas. 44 p. Illust. [Spa]
• Summary: Contents: Introduction (preliminary notes). Part
I: Cultivation and applications of soya. Chart of utilization of
the soybean seed. Agronomic notes and details on soybean
cultivation. Part II: Soya as a food. Nutritional value, soya as
a vegetable (green vegetable soybeans; Soja, como verdura),
soy sauce (salsa de soja), soymilk (leche), condensed
soymilk (leche concentrada / condensada), powdered
soymilk (leche en polvo), fermented soymilk (leche
fermentada), soy cheese (queso de soja) [tofu], soy casein
(caseina de soja), soy ﬂour (harina de soja), soy bread
(pan de soja), Soyolk (soy ﬂour made by Dr. Berczeller),
whole-grain soy bread (pan integral), soy ﬂour tablets
(comprimidos), pastries, biscuits, puddings, etc. (pasteles,
bizcichos, puddings), soy oil (aceite de soja), fermented
soy products (productos de la soja fermentada: natto, miso,
shoyu), confectionery products (productos de conﬁteria),
chocolate (chocolate), coffee (café), soy ferments/enzymes
(fermentos de soja), products made by Caséo-Sojaïne
(Caseo-Sojaina de Paris). Soy as a livestock food. Appendix.
“As early as 1918 a Spanish public ofﬁcial, Don Julio
de Palencia, the Spanish Consul in Shanghai, sent the State
Department (Ministeria de Estado) a magniﬁcent report
specifying the great attention that representatives of the
principal countries of the world were giving to this crop
[the soya bean], and the relevance that it would have in the
agricultural economy of the future. What a pity that Spain
has been the only civilized country to ignore the study of the
soya bean and its exploitation on a large scale” [p. 5].
“Finally we must make public our thanks to the
spokesmen of this foundation/board (Patronato) for the
special work they have done in writing this booklet: Don
José Maria de Soroa, secretary of the Special School for
Agricultural Engineers (Escuela Especial de Ingenieros
Agrónomos), and Dr. Don José Abadal, chief of the Bureau
for the Inspection of Pharmaceutical Services of the
Ministry of War (Negociado de la Inspección de Servicios
Farmaceuticos del Ministerio de la Guerra)” [p. 6].
“In 1917 the Spanish Consul in Shanghai, Don Julio
Palencia, sent to the State Department a study on cultivation
of soya, proposing that tests be done to acclimatize this
valuable crop to our country.
“In Motril and later at the southern agricultural station
of Malaga, the agricultural engineer D. Arsenio Rueda has
been cultivating soya for the past 10 years [i.e. since 1923]
in plots of 5 ares [1 are = 100 square meters], obtaining 60
liters (each liter weighing 780 gm) in each one.
“The white as well as the black varieties give good
results, though the white ones do best. The seeds have been
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distributed to farmers who have noticed that, even though at
ﬁrst the goats that were given them as food rejected them,
after a few days of getting used to this grain preferred them
to such an extent that one must avoid growing this plant near
the herd’s path lest the herd be attracted and devour it all.
“Although soya is a legume which draws many nutrients
out of the soil (esquilmante), it has according to Mr. Rueda,
sufﬁcient interest since it allows usage of terrains where ﬁeld
beans cannot be used due to the invasion of the pest called
Orobanche speciosa, commonly called ‘Jopo.’ This parasite
does not attack soya...
“Besides the quoted trials, it has been more than 25
years since soy has been grown in Spain with success due
to the interest and zeal that in their patriotic work, the
agricultural engineer Mr. Eduardo Noriega undertook with
his partner, Mr. Ortiz, on the farm of ‘Jerez.’
“He was successful during many years using the yellow
and black varieties, later on also cultivating it in the Spanish
central region.
“We think it useful also to state in writing the following
data about soy grown by Dr. D. Jose Abadal in Lerida during
the years of 1925-1926.
“The experiment was done only out of curiosity, with
the intention of seeing if it could be grown in said province.
Japanese seeds of the hirsute soy variety, yellow seed, used
as food for diabetes, were used. The planting was done in a
garden with seeds that had been soaked for ten hours, with
no more care or fertilizers than those used for all the existing
plants of that garden. The terrain of course was one of easy
irrigation and located in Lerida where it is very hot all during
the summer.
“This brief essay demonstrates that soy can be grown in
irrigated terrain in very hot places and with little care.
“Fifteen years ago, the agricultural Engineer D. Jesus
Andreu, in the province of Pontevedra [in the northwest
corner of Spain, just north of Portugal, bordering the Atlantic
ocean], did some tests with good results on growing soy as a
forage plant.
“We also have news, though not concrete, of other
successful tests done in the provinces of Madrid and
Toledo.” Address: 1. T.C. Farmaceutico Militar; 2. Ingeniero
Agronomo e Ingeniero Sanitario, Spain.
658. Meyer, Kurt. 1932. Ueber Sojareinigungsrueckstaende
[Foreign material resulting from cleaning soybeans].
Landwirtschaftlichen Versuchs-Stationen 113(586):349-58.
(Chem. Abst. 26:4972). [2 ref. Ger]
• Summary: This foreign material, created during the
cleaning process leading to the production of soybean meal
(Sojaextraktionsschrot) at Hansa-Muehle, includes 48%
soybean pieces, 36% bits of dirt, pebbles, and sand, and 6%
wheat seeds with small amounts of oat and barley seeds,
and occasional rye and rice pieces, plus some weed seeds.
Address: Breslau [Germany].

659. Toit, F.M. du. 1932. Soy beans in the Union. Union of
South Africa, Department of Agriculture, Bulletin No. 107.
22 p. Also published in Afrikaans as “Sojaboontjies in die
Unie,” in Unie van Suid-Afrika, Departement van Landbou,
Pamﬂet No. 107. [8 ref]
• Summary: Contents: Introduction. Origin of the soybean
and its history in world commerce. Description and
climatic requirements. Soil requirements. Cultural methods.
Harvesting soy beans for hay. Harvesting soy beans for
grain. Threshing. Storage. Soy bean varieties in the Union
(grown at the present time). Value of soy bean products in
commerce. Value of soy bean on the farm. Diseases of the
soy bean. Conclusions. Literature cited. Acknowledgments.
In 1910 there was a serious effort on the part of
certain soap manufacturers to establish the soybean as a
commercial crop in South Africa. In that year, seed was
distributed amongst farmers, particularly in Natal. Due to
unremunerative prices for the grain, the crop has been grown
in Natal since that time particularly for hay and forage
purposes.
During 1927 the London price for soy beans was in
the neighborhood of £12 per ton and this was inﬂuential in
stimulating renewed interest in the crop in South Africa.
Soy bean varieties in the Union (p. 16-17): “At different
experiment stations in the Union of South Africa, we have
records of some 50 varieties which have been tested up to
the present time... The following table [p. 17] gives some
of the chief characteristics of the 10 [sic, 8] most important
varieties so far tested in this country:–American Eyebrow,
Morse, American White, Mammoth, Brown, Chinese White,
Haberlandt, A.K.” For each variety is given the name, growth
habit, height, seed colour, ﬂower colour, days to maturity
(Natal, Transvaal), oil content (analyses made in England),
yields of hay in pounds and grain in bags per Morgen (Natal,
and Transvaal–4 year average).
Photos show: (1) A ﬁeld of soy beans at the Cedara
School of Agriculture. (2) Soy bean roots (against a black
background) showing the distribution and size of nodules.
(3) Mammoth variety soy beans planted in November,
1928. Photographed 15th March 1929. Peoria University
Experimental Farm. (4) Pods of a non-shattering strain
of “Mammoth” soy bean. Photographed against a black
background four months after plants were pulled. (5) A
man (wearing suspenders and a hat) standing in a ﬁeld
of soybeans holding a measuring pole in March 1930 at
Pretoria University Experimental Farm. The soy bean variety
Mammoth is to the right of the pole and Brown is to the left.
Address: M.Sc., Research Ofﬁcer, Field Husbandry Section,
Div. of Plant Industry.
660. Hopkins, E.W. 1933. Leaf-wrinkle, a nutritional
disorder of soy bean. Plant Physiology 8(2):333-36. April. [5
ref]
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• Summary: The appearance of the disease is related to the
relative proportions of potassium, calcium and magnesium
in the nutrient, and is less acute where the nitrogen supply
is high. Nitrogen supplied as potassium nitrate caused
more injury than as calcium nitrate. The most severe injury
occurred in nutrients having a (low) calcium to magnesium
ratio of approximately 1. Address: Hull Botanical Lab., Univ.
of Chicago (National Research Council Fellow).
661. Boletin de Agricultura y Trabajo (Nicaragua Ministerio
de Agricultura y Trabajo). 1933. Soya o soja (Soja Híspida
Moench) [Soya or soja]. 5(48):19-20. June. 2nd Series. [Spa]
• Summary: Contents: Introduction and history of the
soybean (“it is also called ‘soya’”), with its extension in the
United States. Climate. Soil. Fertilizer. Inoculation. Varieties
widely cultivated in the USA (Biloxi, Peking, Virginia
and Wilson Five for hay and ensilage. Ito-San, Manchu,
Mandarin, and Tokio [Tokyo] for seed. Hahto for use as a
food legume at the table {legumbre de mesa}). Uses of the
plant: Green manure, forage, pasture (pastaderos), hay, green
forage. Food products made from the seeds: Flour, oil, soy
sauce, cooked whole soybeans, coffee substitutes, soups,
soybean roasts or steaks (soyas asadas), porridge or mush,
soymilk (leche vegetal), condensed soymilk, fresh soymilk,
casein, confections, soy cheese (tofu; fresh, dry, smoked, or
fermented; queso fresco, seco, ahumado, fermentado).
Food products: Dry soybeans (semillas secas) are used
to make soy sauce (salsa de soja), cooked soybeans (sojas
cocidas), coffee substitutes (sustitutos del cafe), soups
(sopas), roasted soybeans (soyas asadas), porridge / pap
(gacha), vegetable milk [soymilk] (leche vegetal), condensed
milk (leche condensada), fresh milk (leche fresca), casein
(caseina), confections or sweets (dulces), and soy cheese
([tofu] fresh, dried, smoked, or fermented {fresco, seco,
ahumado, fermentado}), and green vegetable soybeans
(semillas verdes) are cooked and canned or served in salads.
Enemies of the soybean.
Note 1. This is the earliest document seen (Feb. 2009)
concerning soybeans in connection with (but not yet in)
Nicaragua.
Note 2. This is the earliest Spanish-language document
seen (Oct. 2011) that mentions fermented tofu, which it calls
queso fermentado.
Note 3. This is the earliest Spanish-language document
seen (Oct. 2011) that mentions roasted soybeans / soynuts,
which it calls soyas asadas.
Note 4. This is the earliest Spanish-language document
seen (June 2009) that uses the term semillas verdes to refer to
green vegetable soybeans.
Note 5. This is the earliest Spanish-language document
seen (Nov. 2014) that mentions a meat alternative, which it
calls soyas asadas (soybean roasts or steaks).
662. Duck, R.W. 1933. Growing soy beans in the East. Rural

New-Yorker 92(5273):626. Dec. 23. [7 ref]
• Summary: Contents: Suitable soils. Seeding. Care and
attention. Harvesting and handling. Varieties. Feeding to
livestock (as hay or pasture).
“During my visits to the Central West for the past ten
years I have seen Soy beans and Soy-bean products gradually
become a principal source of protein for dairy cattle,
especially in Indiana and Illinois.” Soy bean researchers
in New York state include Dalton and Barron of New York
State Agricultural College, and H.B. Hartwig of the N.Y.
Experiment Station at Ithaca. The author emphasizes the
necessity of keeping weeds from choking the soy beans.
663. Eddy, C.O. 1933. Soybean oil meal emulsiﬁes mineral
oils. Transactions of the Kentucky State Horticultural
Society. p. 139-41. For the year 1933.
• Summary: “During the dormant season of 1932-33
laboratory work indicated the possible value of soybean
oil meal as an emulsiﬁer for mineral oils for dormant spray
purposes. These experiments indicated that an additional
saving of 10% could be made on tank-mixed emulsions
which now cost in Kentucky about $0.72 for 200 gallons
of 2% ﬁnished oil emulsion.” The emulsiﬁer is prepared by
heating the meal with water (1:150) and adding potassium
hydroxide (10% of the meal). A stock emulsion obtained
by this means is not harmed by freezing, and when diluted
for spraying does not injure apple trees. The meal replaced
calcium caseinate. Address: Dep. of Entomology and Botany,
Kentucky Experiment Station [Lexington].
664. Moscow. Nauchno issledovatel’skii institut soi
spetsial’nykh kul’tur [Institute for the Scientiﬁc Investigation
of Soybeans and Special Cultures]. 1933. Posevnaia i
propolochnaia soi i novykh kul’tur [The sowing and weeding
of soybeans and special crops]. Moscow, USSR. 36 p. [Rus]
Address: USSR.
665. Mumford, H.W. 1933. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 46:1-295. For the year
ended June 30, 1933.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Success of soybeans
permits farmers to adjust crops (p. 31-32). Breeding studies
make soybeans meet needs of trade (p. 32-34). Soybeans
valuable soil improver if properly handled (p. 35-36).
Changing conditions are being met with new crops (p. 63-65;
soybean oil in paints).
Livestock investigations: Objections to soybean hay
for beef cattle overcome (p. 71-72). Processing method may
make soy oil meal unpalatable (p. 72-74; Tests were made
“to determine the relative feeding value of soybean oil meals
manufactured in different ways. The cattle making the largest
gains of any in the experiment were those fed meal produced
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at the lowest temperature”). Soybean oil meal protein tested
for fattening pigs (p. 80-84). Alfalfa pasture worth $24 an
acre for lamb feeding (p. 95-97; also discusses soybean hay).
Feeding ewes silage might cut cost of lambs and wool (p. 9798; silage should be supplemented with soybean oil meal).
Different soybean oil meals about equal for chicks (p. 11315).
Entomology investigations: Soybeans and cowpeas
remain free from insect damage (p. 142).
Agricultural economics investigations: Soybeans
paid higher acre-returns than other crops (p. 179-80; The
average after-tax proﬁt per acre for the 3 years 1930-32 in
Champaign and Piatt counties was: Soybeans {hay} $2.97.
Soybeans {combined} $2.70. Winter wheat $2.25. Corn
$2.16. Oats $1.26. Soybeans {threshed} -$0.18). Soybean
marketing studies taking on new importance (p. 187-88).
Crushing lessens weather risks of ﬁeld-cured hay (p. 208-10;
crushing soybean hay in the ﬁeld shortened the curing time
to slightly more than half that required for hay cut with the
ordinary mower).
Home economics investigations: Food products may
expand market outlook for soybeans (p. 265; During the past
year, Sybil Woodruff has tested ways of making nutritious
and pleasing dishes from soybeans. Four mimeographed
pages of recipes have been compiled for distribution. No
details about these recipes are given).
Note: Page 181 shows that during the Great Depression
in Illinois, many farmers started losing money, beginning
in 1930 or 1931. Address: Dean and Director of the Station,
Urbana, Illinois.
666. Hollowell, E.A.; Johnson, H.W. 1934. Correlation
between rough-hairy pubescence in soybeans and freedom
from injury by Empoasca fabae (Abstract). Phytopathology
24(1):12. Jan.
• Summary: In soybeans, freedom from injury by this insect
(the potato leaf hopper) is correlated with the occurrence of
rough-hairy pubescence.
667. Lehman, Samuel G. 1934. Frog-eye (Cercospora
diazu Miura) on stems, pods, and seeds of soybean, and the
relations of these infections to recurrence of the disease. J. of
Agricultural Research 48(2):131-47. Jan. [7 ref]
• Summary: “The leaf-spotting fungus, Cercospora diazu
Miura, frequently attacks certain varieties of soybean, Soja
max (L.) Piper, grown in the Southern States. The name
‘frog-eye’ has been given to the disease produced by this
fungus on the soybean. The ﬁrst authenticated observations
of frog-eye on soybeans in the United States were made in
1925, when the disease was found in ﬁve Southern States.”
The fungus was frequently observed on the stems,
pods, and seeds of soybeans. In the stems, the parasite is
chieﬂy conﬁned to the cortex and the injury to the phloem
and cambium is usually due to the diffusion of the toxic

substances from the necrotic cortex. In the pods, the
mycelium penetrates through the pod wall, entering the thin
white membranes lining the pod and closely investing the
seed. The growth of the fungus is usually superﬁcial on the
seeds and is easily controlled by seed disinfectants. The
infection carries over winter on diseased leaves and stems,
but ploughing in of infected stubbles is not practicable in
preventing the disease. Further spread of the disease may
be prevented by the use of healthy seeds. Address: Plant
Pathologist, North Carolina Agric. Exp. Station.
668. Pierce, Walter H. 1934. Viroses of the bean [viruses].
Phytopathology 24(2):87-115. Feb. See p. 107-08. [37 ref]
• Summary: Note: During the 1930s, the word “viroses” was
often used in scholarly works in English as an alternative to
“viruses.”
The section titled “Host range” states (p. 106-07): “Each
of the ﬁve viruses considered was tested on the following
species of Leguminosae... kudzu bean, Pueraria hirsuta
Schneid.; soybean, Manchu and Mikado varieties, Soja max
Piper; velvet bean...”
“The host range of yellow bean mosaic (bean virus 2)
parallels rather closely that of common bean mosaic... Hosts
found to be susceptible to yellow bean mosaic and not to
common bean mosaic were white sweet clover, soybean,
white lupine,...”
“The host range of alfalfa virus 2 is distinctly wider than
that of the two bean viruses... Systemic infection was secured
upon the following: hyacinth bean, adzuki bean, mung bean,
rice bean,... Manchu and Mikado soy beans,...”
Hosts infected by different viruses displayed different
symptoms. “For instance, soybeans infected with alfalfa
virus 2 exhibit certain characteristic symptoms differing in
many respects from symptoms on soybeans infected with
bean virus 2.”
“Tobacco ring spot virus was found to infect a wide
range of hosts... On many hosts local necrotic infection is
followed by systemic infection, which in nearly all cases
causes the death of the plants involved. Hosts thus affected
were white lupine, Groit cowpeas, asparagus bean, soybean,
broad bean,...” Address: Dep. of Plant Pathology, Univ. of
Wisconsin, Madison, Wisconsin.
669. Ralston Purina Co. 1934. Soybeans for beginners. St.
Louis, Missouri. 10 p. Prepared by E.F. Johnson. 23 cm.
• Summary: Discusses the advantages of soybeans in
agriculture. Contents: Map of the Midwest showing the
company’s soybean processing plants in St. Louis, Missouri,
and Lafayette, Indiana. “Our Processing Plants are in the
Heart of the Soy-Belt.” Note: This is the earliest document
seen (Nov. 1998) that uses the term “soy belt.” Introductory
message from J.H. Caldwell, Vice-President of Ralston
Purina Co. (10 March 1934, St. Louis, Missouri). Two ways
soybeans can make you money this year: Introduction (the
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corn-hog reduction program), solving the corn acreage
reduction problem, in the regular corn-belt rotations. Select
the right variety: Varieties recommended for commercial
production (Manchu, Illini, Dunﬁeld, Harbinsoy), promising
new varieties (Mansoy, Scioto), guide for the beginner, hay
varieties (Virginia, Wilson, Peking). Seed bed preparation.
Inoculation essential. Seeding: Should soybeans be seeded
in rows or solid, early planting gives best yields, rate of
seeding, too deep planting a serious mistake. Harvesting:
Combine method recommended, grain binders used in
many sections, mowing machine and windrower preferred
by some growers. Threshing. Yield of grain (“Experienced
growers on good soil secure yields of 30 to 40 bushels per
acre consistently”). Storing seed. Marketing: Cash markets
now available, how price is determined. Future outlook for
soybeans: Introduction (the government is reducing cotton
acreage by 35%), apparently no danger of over-production of
soybeans. Chinch bugs do not destroy soybeans. A soybean
program (“Increase your farm returns by substituting
soybeans for oats”). Ad: Use the products that make a market
for your soybeans: “Two Purina soybean processing plants
are located in the heart of the Soy Belt...” Soybean oil meal
is used in Purina Chows.
The introductory message states: “This booklet is
published by the Purina Mills, one of the largest processors
of soybeans, in the hope that it will help many corn-belt
farmers who are growing soybeans as a commercial crop for
the ﬁrst time.
“The material has been prepared by E.F. Johnson,
former operator of the Johnson Seed Farms [of Stryker,
Ohio], famous for their early work on soybeans. For years
Mr. Johnson was active in Farm Bureau work and talked
soybeans on hundreds of institute programs throughout
the Corn Belt. He has consolidated here a summary of the
best experiences of hundreds of soybean growers in Ohio,
Indiana, Illinois, Missouri, and Iowa.
“The Ralston Purina Company uses large quantities of
soybean meal in the manufacture of Chows, and ﬁnd it one
of the best sources of protein for the manufacture of real
feeds for all livestock. Appreciating the need of a larger and
more uniform production, we have added a Soybean Seed
Department to our organization, to cooperate with growers
in solving their soybean problems, and to serve as a reliable
source of seed of those commercially proven varieties that
will give best results under average conditions.”
Photos show: (1) E.F. Johnson (facing p. 1). (2) The
new Purina Mills plant at Lafayette, Indiana (p. 7). (3) New
additions to the St. Louis plant. “Both equipped with modern
soybean processing machinery. These two plants furnish
corn-belt growers with the best possible market for their
beans” (p. 7).
“How price is determined: Since soybeans furnish less
than one-twentieth of our total supply of vegetable protein
and are almost a negligible factor in supplying vegetable

oil requirements, prices of soybeans naturally are mainly
inﬂuenced by the prevailing prices of oil and meal from
cotton seed and ﬂax.”
“Feeding tests on Purina Mills’ Experimental Farm
show that feeds carrying large amounts of soybean meal give
results similar to those secured with combination of both
vegetable and animal proteins. No other vegetable protein
seems to have this peculiar advantage.”
Note: This is the earliest document seen (Nov. 1998)
that mentions Ralston Purina Co. in connection with soybean
crushing or work to promote soybeans production in the
USA. Address: St. Louis, Missouri.
670. Getty, R.E. 1934. Experiments with forage crops at
the Fort Hays Branch Station, Hays, Kansas, 1913 to 1928.
USDA Technical Bulletin No. 410. 92 p. April. See p. 83-85.
• Summary: This branch station is located about one half
mile south of Hays, the county seat of Ellis County, Kansas.
It is about 100 miles west of the 98th meridian, which is
ordinarily considered the eastern boundary of the Great
Plains, and at an altitude of 2,000 feet.
The section titled “Soybeans” (p. 83) states: “The
soybean tests in 1913 all failed entirely. They consisted of
single-row tests of F.C. 6928, 6929, and 6930; S.P.I. 18227,
20854, 30745, 30746, and 30747. In 1914 open-ﬁeld plot
tests of one twentieth to one tenth of an acre were grown
of three varieties, with yields per acre as follows: Green,
S.P.I. 28050, 1.19 tons of forage, 10 bushels of grain; Black
Eyebrow, S.P.I. 30744, 0.44 tons of forage, 3.3 bushels
of grain; Tashing, S.P.I. 20854, seeded 13 days later, was
destroyed by rabbits.”
Table 31 shows the “Yields of annual legumes, 1913-28:
Acre yields of total crop.” The crops are ﬁeld peas, Early
Buff cowpeas, soybeans, white tepary beans, yellow tepary
beans, and pinto beans. Soybeans are divided into open ﬁeld
and fenced. For open ﬁeld, the yield ranged from 0 (7 years)
to 1.22 tons/acre (in 1920). For fenced, the highest yield
were in 2.40 tons/acre (in 1925), 1.88 tons/acre in 1915, and
1.49 tons/acre in 1927.
Table 33 shows the results with ten S.P.I. numbers of
soybeans (including Manchu, Wea, and Black Eyebrow) in
1915. Table 34 (p. 83) shows the results with the following
soybean varieties from 1924 to 1928: A.K., Arlington,
Haberlandt, Lucas, Manchu, Morse, Peking, Sable, Virginia,
Wilson. The best seed yields came from A.K. (12.0 bu/acre)
and Lucas (11.3 bu/acre).
Note: This is the earliest document seen (Aug. 2008)
that mentions “the Great Plains” in connection with
soybeans–but not the ﬁrst time they have been grown on the
Great Plains. Also discusses grass sorghums, bromegrass,
fundi, millet, sweetclover, tepary beans, Korean lespedeza,
kudzu, sainfoin, tedera, sunﬂowers, rape, kale, hairy vetch,
chickpeas, mung bean, navy bean, Melilotus ofﬁcinales
[yellow sweet clover, also know as yellow melilot], white
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and yellow annual sweetclovers. Address: Formerly: Assoc.
agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry.
671. Mighell, Albert; Hughes, H.D.; Wilkins, F.S. 1934.
Soybeans in Iowa farming. Iowa Agricultural Experiment
Station, Bulletin No. 309. p. 145-206. April.
• Summary: Contents: Summary: Soybeans as a concentrate,
soybeans for hay, an emergency crop. Expansion of the
soybean acreage in Iowa: Rapid increases in acreage, recent
changes in the distribution of the soybean acreage in Iowa.
The competitive strength of soybeans in different parts of
the state: Soybeans hasten erosion on rolling land, soybeans
have an advantage on acid soils low in nitrogen and organic
matter, soybeans are a new factor in the cropping program,
soybeans change the labor program, relation of soybeans to
the livestock system. Recommended varieties of soybeans:
Manchu, Illini, Dunﬁeld, Mukden, Black Eyebrow, other
varieties. Growing the soybean crop: Conditions essential to
successful culture (a well prepared seedbed, thick planting
recommended, cultivation usually essential to weed control,
inoculation necessary to satisfactory results), alternative
methods of growing soybeans (labor and power used in
growing soybeans up to harvest time, drilling gives higher
yields at less cost), harvesting soybeans as seed, harvesting
soybeans as hay, the time element in soybean production
(labor distribution on selected farms, the speed of labor
and power outﬁts used on soybeans, order and number of
operations on soybeans). Adjusting plans in response to
changes in prices and costs of production: Determining the
advantages of emergency plans in a speciﬁc case, evaluation
of soybeans in a permanent program. Contains 9 photos.
“Summary: 1. The Iowa soybean acreage, exclusive of
that interplanted with corn, has expanded from 471 acres
in 1919 to 192,000 acres in 1933. The acreage planted with
corn reached a peak in 1923 and since has dropped to about
one-ﬁfth of the former total.
“2. Thirty-ﬁve percent of the crop is harvested as seed,
while 65 percent is cut for hay. The percentage harvested for
seed has been declining.
“3. It is estimated that in 1931 68 percent of the crop
acreage was used to supply feed for cattle, 8 percent for hogs
and 1 percent for horses, 5 percent to supply operators’ own
seed, and 18 percent was sold.”
672. Kiesselbach, T.A.; Petersen, N.F.; Burr, W.W. 1934.
Bindweeds and their control. Nebraska Agricultural
Experiment Station, Bulletin No. 287. 44 p. May. [35* ref]
• Summary: “Some of the legumes appear to be more
resistant [to the herbicide sodium chlorate], both when
sprayed and when planted in treated soil, than the grain
crops.” These legumes include soy beans, red clover, white
clover, sweet clover, peas and vetches (p. 44).
Bindweeds can be best eradicated by clean tillage and

fallow, or by chemical treatments sodium chlorate (most
effective and least expensive), sulphuric acid, arsenic
compounds, K.M.G. (KMG = “Kill Morning Glory”), carbon
bisulphide, or common salt. “Either method involves the
loss of land for at least a year or two.” Address: Dep. of
Agronomy, Lincoln.
673. Fujita, Katsumasa; Miura, Osamu. 1934. On the
parasitism of Heterodera schachtii Schmidt on beans.
Transactions of the Sapporo Natural History Society
13(3):359-64. June 20. [11 ref. Eng]
• Summary: Reports that Glycine max, Phaseolus angularis,
P. vulgaris, and P. multiﬂorus (P. coccineus) are suitable
hosts for the soybean-cyst nematode.
“In Hokkaido, the injury to [soy] beans by Heterodera
schachtii has recently became serious, occurring in the
provinces of Oshima, Iburi, Ishikari, Hidaka, Tokachi and
Kushiro, prevailing particularly in the southern part of the
island. A ﬁeld survey conducted chieﬂy by the senior writer
for three years from 1931 shows an infested area amounting
to more than ten thousand acres.
“The affection [sic, infection] appears about two months
after sowing. Growth of the affected plants is retarded
severely, causing the foliage to turn yellow in color and to
fall off early. As the result the plants bear only a few ﬂowers,
and a few seeds which are smaller in size and inferior in
quality to the normal ones.” Address: Sapporo, Hokkaido,
Japan.
674. McEwen, J.M. 1934. The soya bean. J. of the Jamaica
Agricultural Society 38:428-29. July.
• Summary: “The soya bean has been grown with fair
success in small quantities in Trinidad, provided that the seed
is inoculated with the correct strain of legume bacteria. If
uninoculated seed is planted in soil which does not contain
this bacteria, growth will not be satisfactory... Under West
Indian conditions it seldom grows taller than two feet.
“The plant is comparatively free from serious pests and
diseases. The crop-period varies with variety and locality,
the extremes being about 2½ and 6 months. In Jamaica 3-4
months would probably be sufﬁcient.” Address: Dip. Agric.
675. Staley Journal (Decatur, Illinois). 1934. Soybeans are
salvation. July. p. 17-18.
• Summary: “When weather and politicians failed the
farmers of Illinois this summer, they found a very present
help in the Staley company. Drouth and chinch bugs held
high carnival in northern and central Illinois corn, wheat and
oats ﬁelds and by the ﬁrst of June it was brought home to the
people that crops simply were not to be, unless something
happened. That something, most of them were convinced,
would have to be a miracle, and the average farmer isn’t a
ﬁrm believer in miracles.
“Many of them have almost been converted to that belief
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since the Staley company announced its plan for aiding
them, early in June, This plan was to sell to the farmers, at a
very low price, soybeans, which they could still sow and for
which they could be sure of a good market next year. So far
soybeans have shown no fear of drouth nor chinch bugs nor
any other pests; they will mature in this climate if planted
as late as June 25, and there is a good market for them. Last
year the state of Illinois was about two million bushels short
of its usual six million crop. The seed supply was exhausted
early this spring.
“Earlier in the season the Staley company had sold to
relief organizations 25,000 bushels of beans for planting for
forage crops. These beans were sold for $1.65 and $1.85 a
bushel. When it announced its plan to work with drouth and
pest stricken farmers the Staley company announced a much
lower price, and the beans were sold with the understanding
that they were not to be used for a forage crop, but were to
be used for commercial purposes only. The price asked was
only $1.35 sacked F.O.B. Decatur, considerably under the
market price for beans.”
Note: This is the earliest document seen (May 2018) that
uses the term “F.O.B. Decatur” in connection with soybeans.
“The announcement sent out by H.J. Kapp. manager
of our grain department, to grain dealers of Central Illinois,
follows:
“In view of the existing emergency relative to the
difﬁculty Illinois farmers are experiencing in securing
soybeans for seeding on abandoned oats or wheat acreage,
we are endeavoring to co-operate in every way possible to
meet this drastic situation.
“As you well know, our company pioneered the
production of soybeans in Central Illinois and we shall
continue with the policy of increasing soybean production,
believing it to the advantage of all concerned to cultivate and
promote this crop.
“Enclosed ﬁnd a few slips which, when properly signed,
will secure soybeans for the purpose as speciﬁed until our
supply is exhausted. We will ask that these beans be allotted
to farmers who will use them on their own acreage for
commercial purposes only and not for forage, as our supply
is not sufﬁciently large to permit selling for forage purposes.
Execute orders in duplicate, a separate order for each farmer.
“Out-of-state truckers are very eager to secure soybeans
for seed and, we are informed, will use every scheme
possible to secure their requirements. For this reason we
will ask that you check closely on your allotments in order
to protect the small supply that we have to offer, and place
same to secure the most good.
“The price per bushel at our plant in 2 bushel bags is
$1.35 to the grower for recleaned No. 2 yellow soybeans
of last year’s crop. It will be impossible for us to guarantee
variety or germinating test, however, we are ﬁrm in the belief
that they will germinate very good and be highly satisfactory
for seed purposes.

“To say that this announcement was received with
enthusiasm by central Illinois farmers, is putting it much too
mildly. Armed with signed orders from their local elevator
men, farmers from districts more than a hundred miles away
ﬂocked in to the grain department. Victor Dewein, who had
charge of the orders in the ofﬁce, and Harold Wilber, who
has charge of the elevator where they were delivered, were
swamped with orders. Probably nearly a thousand growers
took advantage of this offer.
“As each man buying beans had to haul them from
our elevator, they arrived in every sort of wagon and truck
imaginable. During the ten days that this offer was open
there was always a line in the ofﬁce drive, of smart new
trucks, wabbly old one-lungers [single cylinder engines],
trailers hitched to the family car and horse-drawn wagons. It
was evidence of the most satisfactory kind that the farmers
of Illinois were anxious to try this crop. To some, soybeans
are a new crop, but because of their promising future they
are welcoming them. They require little cultivation and
so far have been impervious to most pests. When sold for
commercial purposes, as these will be, they bring a high
price compared with other crops.
“In supplying beans for seeding to produce another
crop, the Staley company has also had to keep in mind
the consumer of soybean oil meal as it is very necessary
to keep trade channels open to take care of the new crop
of beans. Although no crusher has been able to secure the
amount of beans desired for milling, Staley’s are trying to
take care of its meal customers as long as possible and feels
the customers too will eventually receive a beneﬁt from the
comparatively small amounts released for planting. It is also
felt that the customers will be willing to substitute for a short
time in order that drouth-stricken territory be enabled to get
enough forage to partially care for the necessary livestock.
“With the increase in uses for soybeans there is a
growing demand, especially in Illinois. Climate and soil in
the corn belt suit them and the farmers are growing more
enthusiastic about them each year.”
676. Flint, W.P.; Chandler, S.C.; McGovran, E.R.; Farrar,
M.D. 1934. Progress in control of codling moth in 1934.
Transactions of the Illinois State Horticultural Society
68:153-76.
• Summary: About soy bean oil used as a substitute for
lead arsenate in insect sprays, but not about an insect pest
of soybeans. Address: State Natural History Survey, Illinois
Agric. Exp. Station, Urbana, Illinois.
677. Lochrie, J.V. 1934. Swaziland: Report on the work
of the Cotton Experiment Stations at Bremersdorp and
Ingwavuma for the season 1932-1933 and general review of
results to date. Empire Cotton Growing Corporation, Reports
Received from Experiment Stations (London) 1932-1933. p.
135-48. See p. 137, 144-45.
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• Summary: Bremersdorp (named Manzini by 1992) is a
town in central Swaziland, and Ingwavuma is a town on the
border between Swaziland and Zululand.
Page 137 notes, under rotation crops for cotton, that “A
yellow soya, which is not affected by C.M.R. beetle [Cape
Mounted Riﬂe; the beetle has the same coloring as the horsemounted military group. Scientiﬁc name: Mylabris oculata],
has been most successful at Bremersdorf... Considerable
increases in yield of soyas were made by drilling in 15-inch
rows compared to 30-inch rows.”
Pages 144-45 note, under beans as a rotation crop for
cotton, that “On the Bremersdorp station, the most successful
have been Soya, Tepary... Four plots of soya beans were
planted, two at a row width of 2 feet 6 inches and two at 1
foot 3 inches the spacing in the rows being 4 inches in each
case. The closer rows gave deﬁnite increases, the average
yields for the two treatments being 1,415 lbs. per acre as
against 1,110 lbs.” Pests included Dysdercus and Heliothis
zea (the corn earworm).
Note: This is the earliest document seen (March 2019)
concerning soybeans in Swaziland, or the cultivation of
soybeans in Swaziland. This document contains the earliest
date seen for soybeans in Swaziland, or the cultivation
of soybeans in Swaziland (by 1933). The source of these
soybeans is unknown. Address: Swaziland.
678. Ralston Purina Co. 1935. Soybeans: A cash crop. St.
Louis, Missouri. 10 p. Prepared by E.F. Johnson. Jan. 23 cm.
• Summary: This booklet (also prepared by E.F. Johnson)
is somewhat similar to that titled “Soybeans for beginners,”
published by Ralston Purina in March 1934. Contents:
Map of the Midwest showing the company’s soybean
processing plants in St. Louis, Missouri, Lafayette, Indiana,
and Circleville, Ohio. “Our soybean mills located to serve
you best.” Introductory message from J.H. Caldwell, VicePresident of Ralston Purina Co. (15 Jan. 1935, St. Louis,
Missouri). Soybeans–A cash crop: Introduction, three
outstanding reasons for great interest in soybeans this year
(1) Year-round cash market now established. (2) Chinch
bugs leave soybean alone. (3) Soybeans can be planted on
corn-reduction acres. Established markets necessary for
expansion. Soybeans are an easy crop to grow: Seedbed
preparation most important operation (weeds, stand,
yield), a simple prescription for a good seed bed. Varieties
recommended for commercial production (Dunﬁeld,
Manchu, Illini), recommended new varieties (Mandell,
Scioto, Manchuria, Mukden. Note: Virginia, Wilson,
Ebony, Pekwa and Kingwa are not recommended due to
low oil content and less attractive meal). Growing soybeans
commercially: Inoculation, solid or row seeding, rate of
seeding, date of seeding, don’t plant too deep, cultivation.
Harvesting: Combine method recommended, grain binders
used in many sections, mowing machine and windrower
preferred by some growers, use regular grain separator for

threshing. Yield of grain (“Soybeans will yield from 20 to 40
bushels to the acre... Yields of 40 to 45 bushels per acre are
not uncommon in Illinois”). Storing and marketing soybeans:
Sell through your local elevator, value of meal and oil
determines price of soybeans. Future outlook for soybeans in
U.S.: Introduction, increased acreage next year anticipated,
wide diversity of use of soybean products: Flour, soybean
oil meal, soybean oil, other uses (milk, cheese [tofu] bean
sprouts, ﬂavoring sauce, substitutes for coffee and peanuts).
Using soybeans to check chinch bug movement. A soybean
program. Ad: Use the products that make a market for your
soybeans: “Three Purina soybean processing plants are
located in the heart of the Soy Belt...” Soybean oil meal is
used in Purina Chows.
Photos show: (1) E.F. Johnson (facing p. 1). (2) The
7-story Purina Mills plant at Circleville, Ohio, “complete
with new modern soybean processing machinery” (p. 6).
Purina Mills plants at Lafayette, Indiana, and St. Louis,
Missouri (p. 7).
“Future outlook for soybeans in U.S.: Previous to 1934,
4,000,000 bushels was the largest amount of soybeans to be
processed from a single crop. At least 9,000,000 and possibly
10,000,000 bushels of the 1934 crop will be processed into
meal and oil... We predicted last year that the reduction in
cotton-seed meal through the passage of the Bankhead Bill
would result in a big increase in demand for soybean meal
and in higher prices on soybeans. Both of these predictions
have already been proven. The big increase in soybean meal
this year still is far short of supplying the loss in cottonseed
meal.” Address: St. Louis, Missouri.
679. Prairie Farmer. 1935. What will soybeans be worth?
Farmers interested in prospects for this bug proof crop.
107(5):10. March 2.
• Summary: “All signs point to a heavy infestation of chinch
bugs in Illinois again this year. Farmers are wondering how
far they can go in substituting bug-proof crops like soybeans
for crops on which the bugs feed without ﬂooding the market
for beans and breaking the price.”
“A.J. Surratt, state statistician, predicts a heavy increase
in Illinois soybean acreage over last year’s huge crop of
1,193,000 acres. The 1935 crop may reach 1,500,000 acres,
in his opinion.”
“Dr. W.L. Burlison, chief of the soils and crops
department at the University of Illinois, who has long been a
soybean enthusiast, and who has done as much as any man to
promote the use of soybean oil in paints, says that processors
claim they have never had as many beans as they could use,
and that all signs point to a steadily widening industrial
market.”
680. MacConkey, C.A. 1935. Soybeans. Ottawa, Canada:
Div. of Research Information, National Research Council,
Ottawa. 93 p. March. 28 cm. [152 ref]
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• Summary: A very important and interesting book. In 1932
the ﬁrst two sections of this report were prepared; in 1934
the third section was added in order to bring it up to date.
Contents: Summary of Part I. Summary of Part II. Summary
of Part III. Part I (p. 14): Cultivation, utilization and trade.
Introduction. Cultivation: Varieties, differences, maturity,
hardiness, color of bean, climate, soil, seeding, harvesting.
Production of oil and cake. Applications: Introduction,
the plant (forage, hay, pasturage, silage, soilage, straw,
soil improvement and fertilizer), the bean (grain, ﬂour,
soy sauce, bean curd [tofu], vegetable beans, other uses),
the cake (cattle feed, ﬂour, fertilizer, other uses), the oil
(general, the soap industry, the paint and varnish industry, the
food industry). The soybean industry in the United States:
Importance of the crop, history and development (incl. Henry
Ford who is said to have 10,000 acres under cultivation),
standards (classes of soybeans), production of oil and cake,
consumption of soybean oil, export trade in soybeans.
Statistics of world trade: Beans (production, exports, imports
[statistics, pre-war average {1909-13} + 1926-1931 for
Germany, Japan, Denmark, UK and British Empire countries,
Dutch East Indies, Sweden, Italy, Formosa, and Holland],
consumption [net imports], prices), oil (production, exports,
imports, consumption, prices), cake (production, exports
and imports). Statistics of the German oil seed industry:
Oil seeds in Germany [by far the world’s largest soybean
importing country and largest European producer of soybean
oil] (imports and exports), vegetable oils (production,
consumption and value), oil cake and meal (production,
imports, exports, consumption and relative values), soybean
experiment stations in Germany.
Part II (p. 56): Development in Canada. The difference
between growing soybeans for forage and for seed.
Present status of soybean cultivation in Canada. The
future for soybeans on the Prairies. Extent of Canadian
Experimentation. Varieties suitable for Canada. The climates
of Manchuria and Canada. Planning the development of
soybeans in Canada. Consumption of vegetable oils in
Canada by industries. Consumption of oil cakes in Canada.
Firms engaged in the soybean industry in Canada. Casein in
Canada.
Part III (p. 69): Survey of the Literature, 1931-34.
Cultivation. Green manure. Breeding. Germination of
seeds. Diseases and parasites. Soil. Manufacture of oil cake.
Composition of the soybean. Properties and composition
of soybean oil. Feedstuffs. Edible products. Detection in
food (e.g. detection of soybeans in wheat ﬂour, pasta, meat
products, etc.). Inedible products. Economics. Table (p.
79-80)–Imports of soy products into Canada: Soy sauces
(1931-1933), edible peanut and soyabean oil, peanut and
soyabean oil for the manufacture of soap and peanut oil for
canning ﬁsh, soybeans, soyabean cake and soyabean meal
for use exclusively in the manufacture of cattle food and of
fertilizers. References (102). Other references (Nos. 103-

117). References not consulted (35).
The section titled “Development in Canada” (p. 56-62)
states: “Soybeans are at present being grown for seed on a
commercial scale in southern Ontario, chieﬂy in Kent and
Essex Counties [the Niagara Peninsula]. Prior to 1931 the
acreage under soybeans was about 1000 or 1500. The efforts
of persons interested in establishing oil mills increased this
to about 5000 in 1931 and to 6000 or 7000 in 1932. The
average yield of seed has been about 23 bushels per acre,
which is quite equal to yields in the U.S., while another
variety, the A.K., has yielded at the rate of nearly 40 bushels
per acre during a six-year test at Harrow, Ontario.”
“T.B. Macaulay, President of the Sun Life Assurance
Company of Canada has been experimenting for a number of
years on the growing of soybeans in the hopes of being able
to make the western farmer more free from his dependence
on wheat, and believes that he is near to discovering suitable
varieties...
“A statement appearing in the Montreal Financial Times
(Nov. 18, 1932) reports that a number of varieties introduced
from Urbana [Illinois] and tried in various parts of Alberta
made an excellent growth of forage...
“The work being carried out at T.B. Macaulay’s
experiment farm at Hudson Heights, Quebec, is particularly
worthy of mention. Here the testing of varieties has been in
progress for 8 years. Mr. Macaulay’s method of approaching
the problem consists in obtaining samples of hitherto untried
varieties from the most northerly regions where soybeans
grow and the earliest varieties from Asia and elsewhere...
Mr. Macaulay has a new variety which he calls Toyanaga.
It matures 5 days to a week earlier than the variety called
Manchu, which is being grown to a small extent in southern
Ontario.”
“Varieties suitable for Canada: Besides O.A.C. 211
which is the one outstanding variety that has shown itself
suitable for cultivation in Canada albeit only in southern
Ontario, a number of other varieties have been tried and
experimented with such as Mandarin, Manchu, Wisconsin
Black, Quebec 92, Quebec 537, Early Yellow, Early Brown,
and Manitoba Brown, but none of these have been very
satisfactory.”
Table 29 (p. 60) gives a summary of current (1932)
Canadian experiments with soybeans: Ontario Agricultural
College (Guelph), grown for 39 years (i.e. since 1893), tested
125 varieties. Dominion Experimental Farms (Ottawa and
Harrow, Ontario), 9 years, 100 varieties. Macdonald College
(Quebec), 20 years, 16 varieties. Manitoba Agricultural
College (Winnipeg), 10 years, 12 varieties. University of
Alberta, Edmonton, 3 years, 7 varieties. Brooks (Canadian
Paciﬁc Railway Irrigation Experimental Station, Alberta),
unknown number of years and varieties. Pointe Platin
(Quebec, by J. deLothinière [deLothiniere]), unknown
number of years and varieties. Hudson Heights (Quebec,
by T.B. Macaulay), 8 years, 100 varieties. University of
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Saskatchewan, 10 years, 25 varieties.
Page 65 lists “Firms Engaged in the Soybean Industry
in Canada.” The Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd., Chatham, Ontario; Canadian
Soyabeans Ltd., Milton, Ontario; The Vitone Co., Hamilton,
Ontario; Dominion Soya Industries, 355, Place Royale,
Montreal, Quebec.
Note 1. In Shepherd’s City of Chatham (Ontario)
Directory 1934-35 (p. B-166) we read: “Soyabean Oil &
Meal Co-operative Co Ltd, G E Biles, mgr, Colborne n, w
cor Adelaid.”
Note 2. This is the earliest document seen (Jan. 2010)
that mentions Dominion Soya Industry, Ltd. (Montreal,
Quebec, Canada) in connection with soybeans.
Table 33 (p. 67) gives “Consumption of oilseed cake and
meal in Canada” for the calendar years 1926 to 1931. Figures
(taken from Trade in Canada) are given for cottonseed,
linseed, palm nut, soya and total. Consumption of soya cake
and meal (in tons) were: 200 in 1926 (0.6% of total); 680 in
1927; 560 in 1928; 1,560 in 1929 (5.0% of the total); 1,190
in 1930; and 2,500 in 1931. The value in dollars role from
$8,000 in 1926 to about $50,000 in 1931. Apparently all of
this soyabean cake and meal was imported.
Note 3. This is the earliest English-language document
seen (Jan. 2019) that uses the term “soyabean meal” to refer
to ground, defatted soybeans. Address: Div. of Research
Information, National Research Council, Canada.
681. Agricultural Gazette of New South Wales. 1935. The
possibilities for soybeans. 46(5):264. May.
• Summary: Mr. W.D. Kerle, H.D.A., Special Agricultural
Instructor, has written the introduction to a leaﬂet on
soybeans, which is available, free of charge, from the NSW
Department of Agriculture, Box 36A, G.P.O., Sydney. He
notes that soybeans have long been a staple food in many
East Asian countries.
During the past 20 years in New South Wales, many
varieties have been introduced and numerous ﬁeld trials have
been conducted throughout the state.
“The results, in the main, have been disappointing,
however, and efforts to establish soybeans as a commercial
crop have met with little success. The growth has been
erratic–at times luxuriant but more often medium to
poor–while grain yields, chieﬂy as a result of poor seed
due primarily to some unfavourable climatic inﬂuence,
have been low.” Another reason for poor results appears
to be the absence in local soils of the particular bacteria
association with the growth of root nodules on the plants.
This is conﬁrmed by recent experiments at the New England
Experiment Farm, Glen Innes, where commercial inoculum
from the United States increased seed yields by 6 bushels /
acre over seed not inoculated.
Also discusses use of soybeans for green manure and
fodder purposes, and as human food.

Rabbits and hares have a special fondness for soybeans
in their younger stages of growth, and it is futile to attempt
to grow them unless they are well netted in areas where these
pests are prevalent.
682. Gay, H. 1935. La culture et les usages du soja [The
cultivation and uses of the soybean]. Revue de Botanique
Appliquee & d’Agriculture Tropicale 15(165):309-24. May;
15(166):447-53. June. [15 ref. Fre]
• Summary: Contents: Introduction. Geographical area and
climatic requirements. The plant and its varieties: Taxonomy,
anatomy, physiology. Soybean cultivation: Place in the crop
rotation, preparation of the soil, manure and fertilizer, sowing
(the seeds, time of sowing, details of sowing), vegetation
and the points of [crop] maintenance / management, harvest
(of seeds, of forage), grain storage, yields (of seeds in kg/ha
{3,500 in Manchuria, 2,700 in China, 1,700 in France, 1,200
in Japan}, of forage in quintals/ha {in America they range
from 163 to 168}), enemies. Note: 1 quintal = 100 kg.
Technology of soya: Soymilk (production, properties,
uses), soy cheeses (Fromages de soja, called “tofu” in Asia),
soy oil and cake, soy ﬂour and products made from it (bread,
rusks {biscottes}, cakes, and pancakes {galettes}). Soya as
livestock feed: Soya forage, soya hay, soymilk for calves,
soybeans seeds and cake.
Economic data: Hectares planted to soya in 192930: Northern China and Manchuria (11,800,000), USA
(500,000), Japan and Korea (400,000), Russia (300,000),
Sunda or Soenda Isles (100,000 ha);
Note: The Iles de la Sonde are the islands of the Malay
Archipelago divided into two groups: (1) Greater Sunda
Islands, comprising Java, Sumatra, Borneo, Celebes, and
adjacent islands; (2) Lesser Sunda Islands, comprising the
chain of islands east of Bali to and including Alor and Timor,
but not Wetar.
Exports of soya from China in 1929-30 (in tons): To
Japan 1,700,000, to Europe 1,500,000, to southern China
600,000, to the Netherlands Indies [Indonesia] 100,000, to
other countries 100,000. Address: France.
683. Bousquet, Euclid W. Assignor by mesne assignments
to The Graselli Chemical Company (Cleveland, Ohio, a
corporation of Delaware). 1935. Contact insecticide. U.S.
Patent 2,006,227. June 25. 2 p. Application ﬁled 19 Oct.
1932.
• Summary: “This invention relates to contact insecticides
containing phosphatide as the essential active ingredient.
“Phosphatides are a group of natural lipoid [lipid]
substances which occur in animal and vegetable cellular
structures; they are considered to contain phosphoric acid
esters of glycerine combined with fatty acids and complex
amines such as choline. Cephaline and the lecithins
are typical phosphatides. In chemical constitutions and
properties the phosphatides of animal and vegetable origin
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are quite similar.”
“For use as insecticides I preferably incorporate small
amounts of, for instance, 0.1 to 0.2% of the phosphatide in
water in the form of a suspension or emulsion and spray this
as is common in the application of contact insecticides or I
comminute the preparation with or without an inert ﬁller and
use the insecticide as a dust.
“Soya beans are an excellent raw material for obtaining
in an economic manner a phosphatide useful as a contact
insecticide.”
Note 1. Lecithin is mentioned 28 times in this patent.
Soy is mentioned 20 times in this patent in the forms “soya
beans,” “soya bean oil,” “soy bean lecithin,” “crude soy
bean lecithin” and “technical soy bean lecithin.” Lipoid is
mentioned only once.
Note 2. This is the earliest English-language document
seen (Oct. 2015) that contains the word “lipoid” and the
word “lecithin” and the word “soya bean” or “soy bean.”
Address: Wilmington, Delaware.
684. Fennah, R.G. 1935. A preliminary list of the
Pentatomidae of Trinidad, B.W.I. Tropical Agriculture
(Trinidad) 12(7):192-94. July.
• Summary: B.W.I. is the British West Indies. Among the
Hemiptera-Heteroptera, in the family Pentatomide, subfamily
Pentatomine, the following species have been collected
from soy beans (Genera in parentheses denote the original
genus. For each location the initials of the collector are
given): Euschistus (Pentatoma) atrox, Westwood at Diego
Martin 1921, San Juan 1922, St. Augustine 1933. Nezara
(Simex) viridula, var. smaragdula, Fabricius at St. Augustine
1933. Piezodorus (Rhaphigaster) guildinii, Westwood at St.
Augustine 1933. Thyanta (Cimex) Perditor, Fabricius at St.
Augustine 1933. Sphyrocoris (Pachycoris) obliquus, Germar
at St. Augustine 1933.
Note 1. It is unusual that there has apparently never been
a city or county named St. Augustine in Trinidad. The nearest
place by that name is in Florida. R.G. Fennah made most
of the collections in St. Augustine. As of 1988 one of these
insects was named Edessa meditabunda.
Note 2. Concerning biological control–The next article
on p. 194, titled “Toads save sugar crop,” summarizes an
article from the journal Nature (8 Dec. 1934, p. 877). The
summary begins: “Biological control seldom extends to
the importation of Amphibia...” Toads were imported to eat
May-beetles.
685. Johnson, H.W.; Hollowell, E.A. 1935. Pubescent and
glabrous characters of soybeans as related to resistance to
injury by the potato leaf hopper. J. of Agricultural Research
51(4):371-81. Aug. 15. [15 ref]
• Summary: “Soybeans (Soja max (L.) Piper) may be
divided into the following three groups, on the basis of
amount and type of pubescence on the leaves, stems, and

pods: (1) Practically glabrous, (2) sparingly appressed-hairy,
and (3) densely rough-hairy (ﬁg. 1). The varieties grown
commercially in the United States are practically all of the
rough-hairy type, while many of the recent introductions
from the Orient are glabrous or appressed-hairy... When
planted at the Arlington Experiment Farm, Rosslyn, Virginia,
the glabrous type was heavily infested and seriously injured
by the potato leaf hopper,” while rough-hairy varieties grown
nearby were relatively free from leaf hoppers and from
symptoms of their injury. Address: 1. Assoc. pathologist; 2.
Agronomist. Both: Div. of Forage Crops & Diseases, Bureau
of Plant Industry, USDA.
686. Riegel, W.E. 1935. The national crisis facing soybean
growers in the United States. Proceedings of the American
Soybean Association p. 10-11. 15th annual meeting. Held
21-22 Aug. 1935 at Evansville and 23 Aug. at Lafayette,
Indiana.
• Summary: The crisis in due to domestic overproduction
of soybeans and importation of too much soybean meal.
“Progressive corn belt farmers, realizing the value of
soybeans as a good crop rotation, gradually increased the
acreage until 25% of their total cultivated land was in
soybeans.
“Many factors inﬂuenced this increase of soybeans
during the period from 1910 until 1920. I will mention only
three: ﬁrst, some of the farmers realized that they had too
large an acreage of oats, second, farmers quickly realized the
feed of value of soybeans, third, the increased demand for
seed beans established a price which made them a proﬁtable
crop. The increase of soybeans was especially satisfactory
for a number of years until ﬁnally the amount produced
exceeded the demand for seed.”
“In conclusion, the present crisis confronting the
soybean grower is two-fold. First, the crop reduction
program, the chinch bug hazard, drouth and other conditions
have resulted in a tremendous increase,–an acreage of
soybeans which with a normal yield may produce a crop
of twenty-ﬁve million bushels or more as compared to
approximately eighteen million bushels in 1934. Second,
importations of sixty-ﬁve thousand tons of soybean oil meal
and equal tonnage of unsold domestic meal on hand presents
a discouraging picture to the processing plants.”
A table shows “Net imports and exports of oilmeal, 1000
lbs.” in 1933, 1934, and Jan. to May 1935. Imports are of
coconut oilcake, soybean, cotton seed, other, and total for
that year. Exports are of cottonseed, linseed, other, and total.
Address: Tolono, Illinois.
687. Robbins, F.E. 1935. Growing soybeans to meet grading
standards. Proceedings of the American Soybean Association
p. 33-34. 15th annual meeting. Held 21-22 Aug. 1935 at
Evansville and 23 Aug. at Lafayette, Indiana.
• Summary: “The last ﬁve years have seen a marked increase
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in the receipts of Soybeans on the market as evidenced by
the fact that in 1931 the receipts (mostly carloads) as graded
by licensed Federal inspectors were 2,958, while in 1935
the inspection showed 5,933. This increased interest in the
production and marketing of soybeans made it necessary to
study the Standards of grading in order to determine whether
they were still meeting the requirements of the trade as they
did ten years ago when ﬁrst they became effective.
“Acting upon suggestions made by growers, shippers
and processors, some changes were made which were
thought would be satisfactory and acceptable to these
groups. There are six grading factors for soybeans–splits,
foreign material, moisture, test weight per bushel, damage
and other color. Of these, splits and foreign material are
the determining factors for at least nine-tenths of the beans
graded on the market.
“Splits are objectionable both from the seed standpoint,
and to those concerns who expect to keep the beans in
storage for some time as splits oxidize quickly, and the beans
are more likely to go out of condition.
“How can the amount of splits be reduced at the
farmer’s end of the line? By exercising care in threshing
the beans. The combine is the ideal method of harvesting
soybeans. If they must be cut with a binder and threshed
with a grain separator, it is absolutely essential to adjust
the concaves and the speed of the cylinder in order to avoid
splitting and breaking the beans.
“Foreign material is very closely related to production
methods. As a matter of fact, foreign material is determined
almost entirely by the care or lack of care in producing the
crop. What makes up this foreign material? In looking over
a large number of graded samples one ﬁnds this material
predominating–Bind-weed, Horse-weed, Bull or Horse
Nettle, Smart-weed, Corn, etc. The remedy is obvious, if not
easy–a well prepared seed-bed and clean cultivation.
“Get rid of those weeds–sow enough beans to the acre so
that thorough cultivation can be given and still leave enough
beans on the ground for a good stand.
“Corn Very Objectionable: It is not customary to think
of corn as a weed–but volunteer corn in soybeans is just that,
for it is almost impossible to screen the kernels out of the
beans, and those kernels of corn weigh heavy in determining
the per cent of foreign material.
“Low test weight usually indicates the presence
of immature and damaged beans. While moisture is
objectionable to the processor as he is not interested in
buying water, it also endangers the keeping quality of the
beans.
“Sowing an adapted variety which stands up well,
matures sufﬁciently early, and is properly harvested will
insure a high test weight, a lower moisture content and
practically no damaged beans. This coupled with care
exercised in reducing the amount of splits and foreign
material is certain to increase the receipts on the market of

the basic grade U.S. No. 2 soybeans coming from the farm.”
A table titled “Federal Grade Requirements for Yellow
Soybeans, Green Soybeans, Brown Soybeans, Black
Soybeans and Mixed Soybeans” shows the 4 grades and
sample grade. For each grade is given (seven columns):
Condition and general appearance, weight per bushel (lbs),
moisture (%), splits (%), damage (%), foreign material
(%), and other classes (%). Address: Assoc. Prof. of Crop
Production, Licensed Soybean Inspector.
688. Underwood, J.E. 1935. Gardeners ﬁght to save beans.
Staley Journal (Decatur, Illinois). Oct. p. 28.
• Summary: “I am appealing to all Staley gardeners to help
in a war we are starting on our newest garden menace–the
Mexican bean beetle. During the last two years, various
insects have caused heavy losses to all gardeners. One of
the greatest of these was the loss in beans, caused by the
red spiders. This spider seems beyond control by ordinary
methods.
“It fades as a menace, however, when compared with the
much greater danger which threatens gardens in the form of
this Mexican bean beetle. This insect has been playing havoc
with all kinds of beans, even attacking the soy beans in some
sections.”
Note: This article was written about six years before
World War II, so this garden was not part of USDA’s
“Victory Garden” program, started in 1941. Address: Garden
Supervisor.
689. Francolini, J. de. 1935. Emploi de l’huile de soja
comme insecticide [Use of soy oil as an insecticide]. Revue
de Zoologie Agricole et Appliquee 34(11):165-66. Nov. [3
ref. Fre]
• Summary: The author ran tests in Morocco using 1,000 cc
soy oil (huile de soja), 200 cc oleic acid, 150 cc water, and
50 cc ammonia, with very satisfactory results for aphids.
Note: This is the earliest document seen (March 2019)
concerning soybean products (soy oil) in Morocco; soybeans
as such have not yet been reported. Address: Laboratoire de
Phytotherapie, Service de la Defense des Vegetaux, Rabat,
Morocco.
690. Kornfeld, Arnold. 1935. Schaedigungen und
Krankheiten der Oelbohne (Soja), soweit sie bisher in Europe
bekannt geworden sind [The pests and diseases of soybeans
known up to the present time in Europe]. Zeitschrift fuer
Pﬂanzenkrankheiten und Pﬂanzenschutz 45(12):577-613.
Dec. [21 ref. Ger]
• Summary: A detailed account of weeds, insect and
other animal injuries, and physiological and parasitic
diseases affecting soybeans in Europe. The diseases of
physiological nature include those caused by acid soil,
drought, deﬁciencies, frost, hail, and unsuitable harvesting
and storage conditions. The parasitic diseases include:
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downy mildew, brown spot, frog-eye spot, Fusarium wilt,
anthracnose, bacterial blight, and a rust-spotting disease
caused by Pseudomonas phaseoli. Two diseases of unknown
nature, namely curly leaf and dwarﬁng, are also described.
Address: Siebenburgisch-Saechsischen landwirtschaftlichen
Lehranstalt zu Mediasch (Medias), Siebenbuergen, Romania.
691. Pierce, W.H. 1935. Identiﬁcation of certain viruses
affecting leguminous plants. J. of Agricultural Research
51(11):1017-39. See p. 1018, 1020-22, 1025, 1028-32, 1035,
1038. [33 ref]
• Summary: Page 1020: “Soybean mosaic virus (soybean
virus 1).–This virus was secured from plants grown from
mosaic-infected seed of the Midwest variety of soybeans
(Soja max (L.) Piper) obtained from the Purdue Agricultural
Experiment Station, LaFayette, Indiana. As shown later,
this virus is undoubtedly the same as the one described by
Gardner and Kendrick (8, 11).”
Page 1030: The following plant species were tested
by artiﬁcial inoculation for susceptibility and resistance to
each of ﬁve viruses:... Midwest variety of soybean, Soja
max. Table 2 shows that the soybean was the only one of the
species tested that was susceptible to Soybean virus 1.
Page 1035: Soybeans are not susceptible to tobacco
ringspot virus. Address: Associate plant pathologist, Dep. of
Plant Pathology, Idaho Agric. Exp. Station.
692. Savulescu, T.; Sandu-Ville, C.; Rayss, T.; Alexandri,
A.V. 1935. [Phytosanitary conditions in Romania during the
year 1933-34]. Institul de Cercetari Agronomice, Romine/
Romaniei, Publ. 24:1-59. [Rom; Fre]*
• Summary: Records the occurrence of mosaic on soybean.
Address: Romania.
693. Crespí, Luis. 1935. La soja y su cultivo en España [The
soybean and its cultivation in Spain]. Spain. 32 p. Series:
Catechisms for Farmers and Cattlemen/Stock-Farmers
(Catechismos del Agricultor y del Ganadero). 17 cm. [Spa]
• Summary: Contents: I: Cultivation of the soybean (la
soja; p. 3-18): 1. Description of the plant. 2. Origin of the
soybean. 3. Varieties of soybeans (Variedades de sojas):
Early maturing, semi-late, late. 4. Needs of the soybean: In
water, in soil, in fertilizer. Fixation of nitrogen from the air
in soybeans. 6. Place in the rotation. 7. Preparatory work.
8. Planting: Carrying out the sowing, the necessary seeds,
depth of planting. 9. The seeds sprout. 10. Cultural care. 11.
Maturity. 12. Diseases (enfermedades). 13. Harvest: As a
forage plant, as a producer of seeds. 14. Yield.
II: Applications of the soybean (p. 19-28). 1.
Composition of the plant: Composition of soybean forage,
composition of the seeds, composition of the straw (la paja).
2. The soybean in the feeding of animals: As a forage plant,
as a plant that produces seeds, soybean cakes (tortas de
soja), soybean straw. 3. The soybean as a human food. 4.

Industrial products from the soybean (from the oil: paints
and varnishes, soap). 5. The soybean as a fertilizer.
III: Geographic distribution: 1. Worldwide cultivation of
the soybean. 2. The soybean in Spain.
The soybean as a human food (p. 27): The seed is rich
in protein. Whole soybeans (Semillas de soja) can be used
like French beans and peas, mature and dry, and toasted
like peanuts. The ﬁrst two leaves of very small soybean
plants (Plantitas de soja) can be used in salads or cooked.
Soy ﬂour can be used in bread, pastries, biscuits, or diabetic
diets. Condiments, widely used in China and Japan, include
natto, miso, tou-chiang, and shoyu. One can make soymilk
(leche de soya), and use it to make soy cheeses (quesos de
soja). The seeds of certain varieties can be roasted to make
substitutes for cocoa or coffee.
Soybean cultivation worldwide (p. 29-30): In France,
starting in 1880, the house of Vilmorin, started selling the
variety Etampes. Also in 1880, the soybean was cultivated in
Portugal in the Botanical Garden at Coimbra (in west central
Portugal).
“The soybean in Spain (p. 30): Thirty ﬁve years
ago [i.e. in 1900] my father tried cultivating soybeans in
Pontevedra. [Note: Pontevedra is a province and city in
the northeast corner of Spain, just north of Portugal, on the
coast of the Atlantic Ocean. The city is near the mouth of the
Ria de Pontevedra, at about 42.4º north latitude]. For two
consecutive years, and using seeds of the variety Etampes
from the House of Vilmorin seedsmen, he obtained identical
results: excellent vegetation, but a small yield of seeds
because the plants failed to fully mature.
“More than thirty years ago [i.e. before 1905], the count
of San Bernardo tried growing the soybean, with excellent
results, on his estate “El Alamillo,” at Ecija (near Seville,
Spain).
“In 1910 the soybean was cultivated by Mr. Noriega in
Jerez (near Cádiz {Cadiz}, Spain), and the results obtained
seem to indicate that the harvest was of medium size due
to the poor condition of the seeds; but the plant responded
brilliantly, showing healthy growth and resistance to the
drought.
“In 1917 the ambassador of Spain stationed in Shanghai
forwarded to the Commercial Information Center of the
Spanish Secretary of State three varieties of soybean seeds:
small black, yellow, and green. These seeds were very
probably used in cultural trials, even though we do not know
the results that were obtained. In the same year Mr. Juan
Abril reported in the periodical Revista Ibérica [Iberian
Review] of his successful soybean trials conducted in Tortosa
(in Tarragona province [in northeastern Spain]).
“Finally, during the years 1914 and 1915, Mr. Santiago
F. Valderrama, the brigadier general from Artillería
[Artelleria], conducted soybean cultural trials in Montilla (in
Córdoba / Cordova province).
“To his cultivation and enthusiastic encouragement of
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the cultivation of this plant in Spain, we owe the photograph
on the cover of this little instruction book. It shows the top of
a mature soybean plant grown by him in Montilla. Two more
generations of soybean plants were cultivated in the same
locality.”
Illustrations (line drawings) show: (1) Leaves of the
soybean and the common bean (judía = Phaseolus vulgaris)
(p. 4). (2) Flowers of the soybean and the common bean.
(3) A soybean stem, with 3 leaves and 2 pods; an opened
soybean pod showing 3 seeds (p. 5). (4) An uprooted
soybean plant, showing nodules on the roots, and abundant
pods (p. 12). (5) Comparison of two soybean plants, with
and without nodules. The one with nodules is larger and has
many more and larger pods (p. 13).
Note: This is the earliest document seen (April 2015)
concerning soybeans in Portugal, or the cultivation of
soybeans in Portugal. This document contains the earliest
date seen for soybeans in Portugal, or the cultivation of
soybeans in Portugal (1880 at the botanical garden in
Coimbra). The source of these soybeans is unknown.
Address: Catedratico de Agricultura de Instituto-Escuela,
Spain.
694. Kornfeld, Arnold. 1935. Die Oelbohne oder Soja [The
oilbean or soybean]. Hamburg, Germany: F.W. Thaden.
(Neues Handbuch der tropischen Agrikultur...Ergaenzung).
32 p. Illust. No index. 21 cm. [3 ref. Ger]
• Summary: Contents: 1. The history of the soybean
(Ölbohne) and its present dissemination / extension
(Verbreitung) in various countries. 2. The cultivation of
the soybean: Botany of the plant, varieties, and origins,
the conditions necessary for cultivation, cultivation (in
the tropics {on the mainland of the Far East, on the Sunda
Islands–today’s Indonesia}, in Europe and America
{preparation of the soil, use of manure or fertilizer,
inoculation, seed, care and maintenance of the crop, harvest,
storage, crop rotation}).
Diseases and pests / enemies in various countries. Uses
of the soybean (der Ölbohne): in one’s own economy (seeds,
silage, hay, green fodder and pasture), as a crop to be sold,
on the economics of soybean production. Outlook.
In today’s Yugoslavia a German, Mr. Rainer in Essig, is
both a soybean grower and a plant breeder. Address: Leiter
des Versuchswesens an der Siebenbuergisch-Saechsischen
landwirtschaftlichen Anstalt in Mediasch (Medias), Romania.
695. Mumford, H.W. 1935. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 47:1-287. For the year
ended June 30, 1934.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Value of forages for
adjusting acreage varies (p. 26-27; Timothy, red clover,
alfalfa, and soybeans are compared in a rotation of corn,

oats, and wheat). Study aims to ﬁnd forage crop for every
need (p. 41-42; “Soybeans seeded with Sudan grass reduced
chinch bug damage to a minimum”). Seed-type soybeans
yield more hay and seed (p. 43-44; “Over a 5-year period the
Dunﬁeld yielded 3.59 tons of hay an acre; the Mansoy, 3.53
tons; and the Manchu, 3.36 tons. All of these are seed-type
beans. The Kingwa [black seeded] and Peking, both hay
types, yielded only 3.29 tons and 3.21 tons respectively.”
Illini produced 3.16 tons of hay per acre. In a 10-year test
for seed yield at Urbana, the winner was Illini at 38.9 bu/
acre). Soybean yield factors are apparently heritable (p.
44-46; “Soybeans of high oil content are demanded by
processors, while large yields of seed are demanded by the
grower”). Maximum soil improvement sought for soybean
crop (p. 47; “Where corn follows soybeans, tests prove that
soybeans may be plowed under most satisfactorily at a date
in the fall before many leaves have been lost, but when the
plant has made its maximum growth. The seed in the pods
should be completely developed”). New crops and new uses
relieve surplus problem (p. 69-70; “Extensive studies on the
use of soybean oil in paints were continued with promising
results”).
Livestock investigations: “Toasting” soybean oil meal
lowers palatability (p. 73-75; Tests were made “to determine
the relative feeding value of soybean oil meals manufactured
in different ways. The cattle making the largest gains
were those fed meal produced at the lowest temperature”).
Soybean meals better than ground beans for chicks (p. 11315). Dairy cattle can utilize lespedeza straw to advantage (p.
135-36; Compared with soybean hay. Although cows refused
23.1% of their soybean hay {compared with 10.0% of
lespedeza hay}, they yielded more daily milk per cow {35.5
vs. 33.5 lb} but made less daily weight gain per cow {0.08
vs. 0.37 lb}).
Entomology investigations: Safety of soybeans being
guarded by insect surveys (p. 142; Soybean plantings were
vastly increased in 1934 as a result of the drouth and chinch
bug situation. Protection of this comparatively new crop
from insects is made possible by annual surveys which the
Illinois Natural History Survey conducts in cooperation with
the Univ. of Illinois Department of Agronomy).
Agricultural economics investigations: Guides to lower
grain costs are found in studies (p. 178-79; In 1933, soybeans
that were harvested using a combine cost $15.05 per acre.
The yield was 23.0 bu/acre. So the cost per bushel was
$0.65. This compared with $0.41 for corn and $0.48 for oats
and $0.61). Three-year ﬁgures show soybean costs being
lowered (p. 179-80).
Home economics investigations: Many varieties of
soybeans have promise as foods (p. 255; Sybil Woodruff
has studied the palatability of a large number of soybean
varieties. Several varieties, including the popular Illini and
a variety found in September to be very palatable as a green
vegetable, were tan or ivory in color). Address: Dean and
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Director of the Station, Urbana, Illinois.
696. Banks, G.H. 1936. Arkansas soybeans in 1935. East
Arkansas Record (Helena, Arkansas) 5(138):2. Jan. 28.
Soybean section.
• Summary: “The All-American triple-threat footballers have
gone into eclipse until next September, so we will take time
out for a discussion of a ‘triple-purpose’ friend of the farmer,
the widely-distributed but little-known soybean. Some crops
are grown for cash income, others for feed for livestock, and
still other crops to build up the soil. The soybean combines
all these three functions in one crop.
“In every country of Arkansas some farmers grow
soybeans, either alone or planted with corn or grain sorghum.
A great majority of these cut the beans for hay, or turn the
stock into the ﬁeld to eat the beans. A smaller number turn
under the soybean plants as green manure to build up the
humus and nitrogen content of the soil. Mostly acreages
devoted to soybeans are in small units, and very few of the
growers save their own seed.
“On Grand Prairie, and in some sections of the Arkansas
and Mississippi River Delta, farmers are growing beans for
harvest and using them as a cash crop to supplement rice
and cotton. Many rice farmers use the binder and thresher
method, but there were at least thirteen combined harvesterthreshers in operation on Grand Prairie in the fall of 1935,
mostly in Arkansas and Prairie counties.
“The rice farmers have been at the commercial soybean
business the longest and Stuttgart has become a nationally
recognized source of planting seed. The estimated 1935
acreage on Grand Prairie rice farm was 30,000 acres, of
which about half was cut for hay or turned under, and the
other half harvested for beans. The soybean ﬁts into the riceland rotation as a crop to clean up the land from obnoxious
weeds and grasses, hence the general practice is to plant
in rows and keep cultivated. Commercial inoculations are
almost universally used, in order to get the most beneﬁt of
the nitrogen-storing bacteria.
“The Rice Branch Experiment Station of the University
of Arkansas College of Agriculture has conducted numerous
experiments with soybeans. Based on a six-year average, the
best bean for high quality ﬁne-stemmed hay are Otootan,
Laredo and Chiquita. Coarse-stemmed but making a good
tonnage are the White Biloxi, Biloxi and Mamloxi. The
Virginia variety has the merit of being early and of good
quality, but has ranked nineteenth out of twenty-ﬁve varieties
in total hay produced over the period of 1930-35 inclusive.
For bean production, high yielding honors go to Mamloxi,
White Biloxi, Mammoth Brown, Delta 6677, Biloxi and
Laredo.”
697. Agricultural Gazette of New South Wales. 1936. Maize
and legume silage: Balanced rations for the North Coast.
47(1):58. Jan.

• Summary: Lucerne does not thrive in many areas of the
Upper North Coast district. “As one way of approaching
this problem, velvet beans and soy beans were grown in
trials at Swan Bay (Richmond River), Kangaroo Creek,
and Coramba, to put into the silo with green maize in the
proportion of three loads of maize to one of legume with a
view to improving the feeding value of the silage.” Soybeans
were found to give better results than either velvet beans
or (previously) cowpeas. Mr. M.J.E. Squire, Agricultural
Instructor, concluded that the Otootan soybean is the most
suitable for this purpose.
“For the successful cultivation of soybeans, verminproof areas are required, as hares, rabbits, etc., are very
severe on them during the seedling stage.” They eat the
young soybeans.
698. Stubbs, Merl W. 1936. Viroses of the garden pea, Pisum
sativum. Phytopathology 26(2):108-09. Feb.
• Summary: “Field and greenhouse studies have revealed
that more than one virus may cause pea mosaic. Enation pea
mosaic, pea virus 1, infected soybeans and all pea varieties.”
This is an abstract of a paper presented at the TwentySeventh Annual Meeting of the American Phytopathological
Society, St. Louis, Missouri, December 31, 1935, to January
3, 1936, inclusive.
699. United States Department of Agriculture (USDA),
Ofﬁce of Information, Press Service. 1936. New laboratory
set up to study America’s fastest expanding crop (News
release). Washington, DC. 3 p. March 16.
• Summary: “Twelve Northern Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Ill. This
development follows the biggest production jump in the
history of this crop in America. The states are Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri and the Dakotas.
“Three immediate objectives of the new laboratory are:
improvement of present industrial uses and development of
new industrial uses for soybeans; more facts on the effects
of different processes on the quality and quantity of soybean
products; and facilities for testing different varieties as to
adaptability for industrial use. On experimental plots nearby,
plant breeders hope to grow new varieties even better suited
to industrial demands.
“Soybean acreage has more than doubled in the last few
years... Reasons for this increase–in addition to the demand
for beans for food, feed and industrial uses–are immunity of
soys to chinch bugs and other pests, good prices compared
with other grain crops, drought resistance and high seed
yield.
“The laboratory will be in charge of Dr. O.E. May of the
Bureau of Chemistry and Soils. Breeding work will be under
the direction of W.J. Morse of the Bureau of Plant Industry.”
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“A question the new laboratory will study is why the
same soy varieties growing under varying soil and climatic
conditions show a range of 12 to 26 percent in oil and 28 to
54 percent in protein. For paints, varieties having an oil high
in ‘iodine number’ are desirable. For food purposes an oil
low in ‘iodine number’ is better.”
“The laboratory is located at the University of Illinois
because Illinois is in the heart of the northern soybean
area where the yellow oil varieties like the Manchus are
produced; because space for housing the laboratory was
available there; and because that state is the largest producer
of soybean seed.”
A illustration titled “The Many-sided Soybean” shows
uses of soybean meal (plastics, stock feed, food) and soybean
oil (ﬂoor covering, paint and cooking).
Note: Interest in soybean plastics increased in 1942 at
the start of World War II. It was hoped that they might serve
as an alternative to metal, which was now in short supply and
being conserved for wartime uses. Address: Washington, DC.
700. New York Times. 1936. Soybean laboratory set up.
March 22. Section 4. p. 10.
• Summary: “To follow the march of the versatile soybean,
America’s fastest growing crop, the Department of
Agriculture, with the cooperation of twelve North Central
States, has established a soybean research laboratory at the
University of Illinois at Urbana.
“There Federal scientists will try to uncover new
industrial uses for soybeans, assemble more facts on the
effects of different processes on the quality and quantity of
soybean products, and test different varieties to determine
their adaptability for industrial use.”
“What are the reasons for the boom in soybeans? In
addition to the demand for food, feed and industrial uses,
Federal experts point out that their immunity to chinch bugs
and other pests, the good prices they command compared
with other grain crops, their high seed yield and their powers
of resistance to drought, all contribute to their popularity.”
Soybeans are used in a wide range of industrial and food
products. The latter include ﬂour, breakfast cereals, candies,
and “roasted beans with a nutlike ﬂavor.”
701. Prairie Farmer. 1936. New markets for soybeans:
Expansion of farmer’s 40 million dollar infant industry to be
studied in new research laboratory at University of Illinois.
108(7):4, 27. March 28. Illinois ed.
• Summary: “Still wider markets for Illinois’ lustiest infant
farm industry are expected to follow the establishment
of a new government soybean research laboratory at the
University of Illinois... Dr. Burlison believes that the staff
of 20 researchers who will soon be at work in the 6,000
square feet which the new laboratory will occupy in the Old
Agricultural Building at Urbana will ﬁnd many new outlets
for this popular crop.

“Director will be Dr. O.E. May, working under Dr.
Henry G. Knight, Chief of the United States Bureau of
Chemistry and Soils, and an advisory committee representing
the states of Illinois, Indiana, Iowa, Minnesota, Wisconsin,
Michigan, Ohio, Missouri, Kansas, Nebraska and the
Dakotas... Illinois leads the rapidly-growing soybean
industry; produced 55% of the 1935 United States crop of
39,637,000 bushels. This 1935 crop, valued at $34,323,000,
was eight times as large as the crop of 1925. Market for
commercial beans is furnished by 35 processing plants,
20 food plants, and 50 mills making paints, oils and other
soybean products.”
Dr. Knight outlined the three objectives of the new
laboratory in a special statement made to Prairie Farmer:
“1. To develop industrial uses for soybeans and soybean
products. 2. To obtain information on the effects of different
processes on the quality and quantity of products obtained
from soybeans. 3. To provide facilities for testing the quality
and adaptability of types and varieties of soybeans for
industrial uses.”
Dr. Knight also discussed ﬁve reasons for the rapid
growth in soybean production: “1. Increased demand for
soybean oil, oilmeal, and food products. 2. Immunity of
the soybean to chinch bugs and other pests. 3. Good prices
compared to other grain crops. 4. Drouth resistance of the
soybean plants. 5. High yield of seed.”
“Funds for operating this laboratory come from the
Bankhead-Jones Act which provides for a limited number of
laboratories in the major agricultural regions.”
Photos show Dr. Henry G. Knight, Dean H.W.
Mumford, and Dr. W.L. Burlison.
702. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classiﬁcation of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(4):117T-49T. April.
• Summary: Note: The authors use the terminology “Soya
is...” throughout the document.
Contents: Part 1. I. General remarks. II. Breeding:
Natural selection breeding, pedigree selection, mass
selection, selection by cross fertilisation, characters sought
for in selection (richness in oil and protein, resistance to
disease, yield in seed).
III. Classiﬁcation of the different varieties of soya
(by colour of the seed coat, blossom colour, pubescence,
cotyledon colour, seed forms and sizes, hilum colour, pod
formation and size and colour), growth periods (early,
medium, late, etc.), height and form of plant, growth habits
(vining, upright, etc.), leaves (size and shape).
IV. Varieties cultivated in the different countries. A.
America: United States (lists alphabetically the names,
synonyms, and principal characteristics of the 183 most
important varieties presently cultivated; the description
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of each includes, if known, the date of introduction and
place of origin, description of plant, days to mature, seed
color, size, and composition). The following varieties are
listed. Those followed by an asterisk (*) are not found in
any previous seed list: A.K., Aksarben, Aksawa*, Amherst,
Arlington, Auburn, Austin, Banner (see Midwest), Barchet,
Biloxi, Black Beauty (see Ebony), Black Champion, Black
Eyebrow, Black Eyebrow selection I, Black Eyebrow
selection II, Black Sable (see Peking), Bopp (see Chernie),
S.P.I. 1492, S.P.I. 1492 selection, F.C. 1829, S.P.I. 19186,
S.P.I. 19981–I, S.P.I. 20409, S.P.I. 37246, S.P.I. 30594,
S.P.I. 30745, S.P.I. 30746, S.P.I. 37053, S.P.I. 37062, S.P.I.
37062 selection, S.P.I. 37241, S.P.I. 37261, S.P.I. 37261
selection, S.P.I. 37294, S.P.I. 37298, S.P.I. 37301, S.P.I.
37396, S.P.I. 38455, S.P.I. 40114, S.P.I. 40371, S.P.I. 44210,
S.P.I. 44212, S.P.I. 44508, S.P.I. 44510, S.P.I. 46689, S.P.I.
47131, Brooks, Brown (see Mammoth Brown), Buckshot,
Buster Brown*, Buster Brown selection*, Cayuga, Chernie,
Chestnut, Chiquita, Cloud, Columbia, Columbian (see
Columbia), Dixia [sic, Dixie], Dunﬁeld, Early Black, Early
Brown, Early Green (see Medium Green), Early Green
selection, Early Virginia Brown (see Virginia), Early Wilson
(see Wilson), Early Wisconsin Black (see Wisconsin Black),
Early Yellow (see Ito San), Easycook, Easycook selection,
Ebony, Eda, Edward, Elton, Essex (see Peking), Extra
Early Black Eyebrow (see Black Eyebrow), Extra SelectSable (see Peking), Fairchild, Giant Brown (see Mammoth
Brown), Goshen Proliﬁc, Green (see Medium Green),
Guelph (see Medium Green), Habaro, Haberlandt, Hahto,
Hahto selection, Hamilton, Herman, Hollybrook, Hollybrook
selection, Hongkong, Hoosier, Hope, Hope selection, Hybrid
5-L-3*, Illini, Ilsoy, Indiana Hollybrook (see Midwest),
Ito San, Ito San Cross, Jet, Kentucky*, Kingston, Laredo,
Laredo Selection, Large Brown (see Mammoth Brown),
Large Yellow (see Mammoth Yellow), Late Yellow (see
Mammoth Yellow), Lexington, Mammoth (see Mammoth
Yellow), Mammoth Black (see Tarheel Black), Mammoth
Brown, Mammoth Yellow, Manchu, Manchu selection I,
Manchu selection II, Manchuria (see Pinpu), Mandarin,
Medium Early Green (see Medium Green), Medium Early
Yellow (see Ito San), Medium Green, Medium Yellow
(see Midwest), Merko, Meyer, Midwest, Mikado, Minsoy,
Mongol (see Midwest), Morse, Nemo, Nuttall, Ogemaw,
Ohio 9001*, Ohio 9035 (see Hamilton), Ohio 9035
selection*, Okute, Old Dominion, Otootan, Peking, Perley’s
Mongol (see Midwest), Pinpu, Red Sable (see Peking),
Riceland, Roosevelt (see Midwest), Roosevelt Medium Early
Yellow (see Midwest), Royal (see Wilson Five), Sable (see
Peking), Shanghai (see Tarheel Black), Sherwood, Shingto,
Shingto selection, Sonoma*, Sooty, Southern (see Mammoth
Yellow), Southern Proliﬁc, Soysota, Taha selection, Tarheel
(see Tarheel Black), Tarheel Black, Tarheel Brown (see
Mammoth Brown), Tashing, Tokyo, Tokio selection,
Toyonago*, Trenton, Thurnoko* [Tsuronoko?], Verea*,

Virginia, Virginia Early Brown (see Virginia), Watson
Black*, Wea, White Eyebrow, Wilson, Wilson-Five, Wing
Jet, Wisconsin Black, Wisconsin Early Black (see Wisconsin
Black), Wisconsin Pedigreed Black (see Wisconsin Black),
Yellow (see Mammoth Yellow), Yoko (see Yokoten),
Yokoten, Yosho, Yosho selection.
Varieties grown in each of America’s 5 regions.
Principal states of North America where soya is grown
(Gives a little history and lists the most popular varieties
and how/where grown): Indiana, Illinois, Missouri, North
Carolina.
A sample description of one of the 183 varieties listed
is: “Morse.–Introduced from Newchwang, Manchuria, in
1906. This variety is said to be the most commonly used for
oil extraction, the pressed cake being exported to Japan and
Southern China as a very valuable fertilizer. Plants stout,
erect, bushy, maturing in about 130 days; pubescence gray;
ﬂowers both purple and white, 50 to 55 days to ﬂower;
pods 2 to 3 seeded; seeds yellowish green with brown
hilum, about 2,500 to the pound; germ yellow; oil 18.1%.”
Note: Though soybean pioneer William Morse did not join
the USDA until June 1907, this variety (S.P.I. No. 19186,
collected and sent to the USDA in Aug. 1906 by Frank N.
Meyer) was later named after Morse.
Example of a state (p. 172): “State of Maryland: The
total area planted with soya in Maryland in 1925 was 35,000
acres and since then it has increased steadily. This increase
in the area cultivated is due to the fact that farmers wished
to reduce their expenditure on concentrated foods. To begin
with soya was grown to replace cow peas in the coastal
plains and afterwards was generally grown in all the counties
of the State. The principal region of cultivation for forage
is the dairying district of Piedmont; for seed production, the
South-Eastern part of the coastal plains.
“The Experiment Station of Maryland has tested more
than 200 varieties, but of these only 30 have been entirely
satisfactory.
“With the exception of the quantities necessary for
domestic consumption, soya is almost exclusively grown for
forage, the best varieties for this purpose being Virginia and
Wilson. The late varieties should only be employed in cases
where there is a lack of seed.” Address: Rome, Italy.
703. Funk, E.D. 1936. Soy beans as a farm crop. In: Farm
Chemurgic Council, ed. 1936. Proceedings of the Second
Dearborn Conference of Agriculture, Industry, and Science.
Dearborn, Michigan. 409 p. See p. 243-48. Soy Bean
Sectional Meeting. [21 ref]
• Summary: Excellent overview. Contents: Introduction
(incl. early history, Peoria Plan). Mineral elements essential.
Soy bean qualities. U.S. production and imports. Bulletins
and references.
“Farmers had grown late maturing varieties of the
soy bean in the Carolinas for a few years prior to the war
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[World War I] for animal consumption and seed... The ﬁrst
market was for seed purposes only and those who only grew
enough to secure a few extra bushels of extra seed received
a handsome reward for their beans from other farmers who
wished to do the same thing.
“About 1920 or ‘22 one or two men recognized the
possibility of processing the domestic soy beans for the oil
as well as for the high per cent of proteins in the meal for
stock food. A few years later this led to various meetings of
farmers who in cooperation with the processors worked out a
plan for larger acreage of planted beans as well as a study of
efﬁcient methods of producing and harvesting the crop. For
two years the American Milling Co. and Funk Bros. agreed
to pay the farmers a speciﬁed price for the crop of beans
under contract at planting time.”
The soy bean “is the heaviest feeder on phosphates
of all our grain-producing crops.” “The soy bean today
is a proﬁtable crop for the farmer to grow. It is rapidly
taking the place of oats which seldom has been a
proﬁtable rotating crop, especially in the Middle West. The
manufacturer developed the combine so that the soybeans
are comparatively easy to harvest. Processors so far have
kept up with production, thus creating a market and utilizing
the surplus beans... In fact I know of no grain crop that has
called forth as many questions from the farmers to seedsmen
as has the soy bean.”
“The surplus of corn that we have heard so much about
is proportionally reduced by each acre of beans planted.
Farmers have recognized that by growing soy beans they
are producing a crop that they can convert into cash in the
fall of the year prior to corn husking, or they can exchange
their beans for soy bean oil meal to feed to their livestock
during the winter months. Again, by using soy bean oil
when painting their buildings they are helping themselves to
consume some of their own production.” #1.
“Soy beans may be seeded with a grain drill, a corn
planter, or a sugar-beet drill. With the drill the beans may
be put in either solid, that is from each spout in the drill, or
some of the spouts may be stopped up and the seed planted
in rows twenty-eight or thirty-two inches apart. With the
solid planting most farmers use the rotary hoe or harrow to
cultivate and kill the small weeds. When planted in rows the
bean cultivator or a corn cultivator may be used in the same
way as in cultivating corn.”
“In 1924 there were just two mills processing soy beans,
today there are about forty-ﬁve plants processing soy beans.”
“I am and for years have been an enthusiast for the soy
bean. I believe the soy bean has an unlimited ﬁeld from
the viewpoint of the farmer, research scientist, and the
industrialist, and is rapidly taking its place in the economic
life of the nation.” Address: Bloomington, Illinois.
704. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classiﬁcation of varieties, varieties cultivated in various

countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):184T-87T. May.
• Summary: “7. Colombia. Soya is a crop for temperate
countries, but may be acclimatised to the hot regions of
Colombia as demonstrated at the Agricultural Experiment
Stations of Valle Cauca and Tolima and in various regions
of the Administration of Choco. It is probable that certain
varieties from England and North Canada might be
adapted to the cool soils of the country. Important trials in
acclimatisation are now in progress in all the agricultural
experiment stations in Colombia: Palmira, Armero (Tohima),
and Tulio Ospina, in the government of Antioquia... The
varieties which have given the best results are: Brazilian
Yellow, Manchu, Lexington and Biloxi...
“Generally speaking the varieties which have given the
best results in Colombia are as follows: Biloxi, Otootan,
Brazilian, Mammoth Yellow, Hahto, Laredo, Lexington,
Taikozan (black), Midwest or Mongol, Hollybrook,
Easycook, Manchu, Korea (light brownish colour), Virginia,
Wilson Five. The growth period varies from 75 to 100
days for the early varieties and 100 to 170 days for the
late varieties. In respect of yield in seed, the Agricultural
Experiment Station of Valle has obtained the following
results:–Biloxi: 1,500 to 2,000 kg. Otootan: 1,600 to 2,200
kg. Mammoth Yellow: 1,000 to 1,500 kg. Hollybrook: 1,400
to 1,800 kg. Laredo: 1,500 to 2,200 kg. Farmers in Colombia
wishing to obtain soya seed can apply to the Agricultural
Experiment Station of Palmira and the Farmers’ Society of
Antioquia.
“8. Costa Rica. A certain number of tests have been
made in this country with soya with both good and bad
results. The crops suffered either from attacks by nematodes
which infest the roots or from the excessive humidity
of the region. For this reason the enthusiasm which was
shown at one time for this crop has diminished greatly and
at present different varieties of haricot beans are preferred
for consumption. On the other hand, owing to the limited
area of the country, commercial cultivation of soya for
industrial purposes does not offer sufﬁciently advantageous
prospects. Note: This is the earliest document seen (Feb.
2009) concerning soybeans in Costa Rica, or the cultivation
of soybeans in Costa Rica.
“9. Cuba. Soya grows in all the provinces of Cuba,
chieﬂy in Havana, Pinar del Rio and Santa Clara. Trials with
this crop are carried out by the Secretariat for Agriculture
and the Agricultural Experiment Station of Santiago de las
Vegas.
“In Cuba no native varieties are cultivated. The varieties
introduced are as follows: Soya S.P.I. 40.125, Wilson Five,
Bocket, Biloxi, Arlington, Mammoth Yellow, Columbia,
Peking, Otootan, Ito San, Dixie, Midwest, Haberlandt,
Chiquita, Illini, Dunﬁeld, Tokio, Virginia, Early Brown,
George Washington, Tarheel Black, Lexington, Harbinsoy,
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Hispida, Mansoy. The variety Otootan has given the best
results in the deep, dry soils of the region of Havana. It
yields abundant leaf material and a large harvest of seed.
“10. Dominican Republic. The Department of
Agriculture carried out numerous trials with soya several
years ago and came to the conclusion that, even when the
soil was treated with materials specially imported for this
purpose, the trials were unsatisfactory. Consequently, this
plant has never been cultivated in this country except for
experimental purposes. Note: This is the earliest document
seen (Dec. 2008) concerning soybeans in the Dominican
Republic, or the cultivation of soybeans in the Dominican
Republic. This document contains the earliest date seen for
soybeans in the Dominican Republic, or the cultivation of
soybeans in the Dominican Republic (several years before
1936). The source of these soybeans is unknown.
“11. Equator [Ecuador]. The Direction of Agriculture
has recently imported a few varieties of soya with a view to
encouraging the introduction of this crop. Trials with these
varieties are now in progress. Note: This is the 2nd earliest
document seen (Jan. 2011) concerning soybeans in Ecuador,
or the cultivation of soybeans in Ecuador. This document
contains the 2nd earliest date seen for soybeans in Ecuador,
or the cultivation of soybeans in Ecuador (1936). The source
of these soybeans is unknown.
“12. Guadeloupe. Soya cultivation has been tried in
this country. The Service of Agriculture (le Service de
l’Agriculture) has recently introduced a certain number of
varieties, which have been distributed to planters and grown
in gardens.” A summary of the observations made by Mr.
Hazael-Massieux on 5 varieties cultivated in the Botanical
Garden is given.
“13. Guatemala. The cultivation of soya, restricted to
a limited area, is beginning to give good results. Setbacks
were experienced at ﬁrst owing to the fact that the necessary
nitrogen is not used in cultivation. On the other hand, this
leguminous plant did not ﬁnd markets easily as the native
population were unappreciative. At the present time this
situation is reversed as the natives now consume soya
and large quantities of soya are being sown in the regions
of Pinula and Salama. It is also grown in Alta Verapaz.”
Note: This is the 2nd earliest document seen (Feb. 2009)
concerning soybeans in Guatemala, or the cultivation of
soybeans in Guatemala. This document contains the earliest
date seen for soybeans in Guatemala, or the cultivation of
soybeans in Guatemala (1926). The source of these soybeans
is unknown. Address: Rome, Italy.
705. Breedlove, L.B. 1936. Soy bean–The magic plant: Crop
ﬁts calendar of operations on grain growing farms. Article
IV. Chicago J. of Commerce and La Salle Street Journal.
June 9. p. 11.
• Summary: Contents: Introduction. Soil preparation as for
corn. Inoculation necessary. Rate of seeding not important.

Cultivation of plants. Curing of soy hay. Diseases are rare.
“Soybean bacteria, more healthy in the acidic soils
than in neutral or alkaline soils, live long enough–in fact
longer than the bacteria of other legumes–to supply natural
inoculation, provided that a crop of soybeans is grown every
ﬁve to ten years.”
Soybean varieties vary widely in seed size, ranging from
1,250 to the pound for the large-seeded Hahto, to 9,600 for
the tiny Barchet. The rate of seeding does not vary with the
seed size.
“For hay, soiling, or green manure soybeans are
sown by means of drills. For seed or bean crops the beans
are generally planted in rows 28 inches apart to provide
sufﬁcient space for cultivation. For silage or pasture
soybeans are often planted with corn in the jump hill or
alternate hill method or may be planted in the same hills.”
“The soybean plants provide the best quality of hay
when the seeds are nearly half-developed. If the crop is cut
earlier, the percentage of protein will be higher but total hay
yield will be lower and the difﬁculty of curing will be much
greater. If cutting is delayed, however, the stems begin to
get woody and hard–a process which moves rapidly–with
consequent loss in palatability and feeding value.”
“The combined harvester and thresher, or combine, has
in recent years been extensively applied in harvesting of the
soybean crop, especially in the chief producing states.
“Diseases are rare: In Asiatic countries the soy max
is affected by a large number of destructive diseases–the
Orientals never attempted to study the diseases until ﬁfteen
years ago when some of their youths began to return from
our agricultural colleges–but as yet no disease of the plant
has assumed any degree of economic importance in America.
It is attacked by several fungus and bacterial diseases in
the United States, even though the soy is far less affected
by diseases than most forage or food crops grown in this
country.”
“Grasshoppers, beetles, leaf hoppers and green
clover worms, who habitually feed on legumes, have no
special liking for soybeans... But rabbits, and surprising
woodchucks, have proved to be more modern in the ganging
up to feed on the soya and, if such population is plentiful, the
bean ﬁeld must be protected by close-net fences or the crop
sprayed by an arsenical poison.”
Note the use of the terms “soy max,” “the soy,” and
“the soya” to refer to the soybean. Address: Staff member,
Chicago Journal of Commerce.
706. Melrose, Ellen. 1936. Country’s largest mill grows from
one man’s interest in soybeans (Continued–Document part
IV). Staley Journal (Decatur, Illinois). July. p. 3-9.
• Summary: Continued: “The train traveled a distance of
2,478 miles and 33,939 people passed through the cars
seeing the exhibits and motion pictures, hearing lectures and
carrying away with them various literature on all phases of
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the soybean industry. Newspapers in all towns on the route
assisted materially in publicity work concerning the train’s
schedule and hence contributed to the successful results. The
tangible evidence such a well organized project must have
impressed many people with the extent of the industry’s
current status and with its promising future.
“Crop increases: The effectiveness of the many
promotional activities in which the Staley company engaged
both independently and in cooperation with other agencies,
is witnessed by the fact that soybean crop ﬁgures in Illinois
continued to show marked increases. Furthermore, the
scientiﬁc information which could be distributed by such a
project as the Soybean Special educated farmers to better
methods of cultivation and harvesting, and yields per acre
increased accordingly:”
A 6-column table gives the following information
from 1925 to 1935. (1) Year. (2) Grown for hay (acres); it
increases steadily from 147,000 to 653,000. (3) Grown for
seed (acres); it increases the most rapidly from 83,000 to
1.213 million. (4) Total acres; increases from 230,000 to
1.866 million. (5) Bushels threshed; increases from 1.120
million to 21.834 million. (6) Yield [of seed] per acre;
increases slowly from 13.5 to a peak of 20.0 in 1932, then
decreases to 18.0 in 1935.
“Part III–Development after 1927: In 1927, statistics
showing the production of soybean by counties in Illinois
indicate the localities in which soybeans were grown in
greatest quantities. The Staley plant was most propitiously
located in Macon County and that increased production
through the years 1927 to 1934 both spread to outlying areas
and tended to concentrate in the vicinities nearest to Macon
County.
“Notwithstanding this favorable situation, securing
sufﬁcient beans for capacity operation is still a problem and
the company has continued to be active in promoting the
growing of the crop. For example, in 1934 when chinch bugs
and drouth had ruined the prospects of most farm crops in
Illinois, the company appropriated a portion of its limited
supply of beans for sale through elevator dealers to farmers
for seed, cooperating in this enterprise with the Illinois
Emergency Relief.
“(To be concluded next month).”
707. May, O.E. 1936. Proposed research program of the
Regional Soybean Industrial Products Laboratory. Oil and
Soap 13(9):229-31. Sept.
• Summary: The Bankhead-Jones Act of June 29, 1935,
states as one of its purposes–”The Secretary of Agriculture
is authorized and directed to conduct research... relating to
the improvement of the quality of, and the development of
new and improved methods of production of, distribution
of, and new and extended uses and markets for, agricultural
commodities and by-products and manufactures thereof...”
In 1934 “approximately 50% of the total consumption

was used in paint and varnish products, while in 1935
this percentage dropped to around 14%, although the
consumption for this purpose rose from 10 million pounds
in 1934 to 13 million pounds in 1935. In 1935 soybean oil
found its greatest outlet in the edible oil ﬁeld, due to the
relative scarcity and consequent high price of cottonseed oil.
It ﬁnds a more limited use as a binder in casting cores, in the
manufacture of linoleum, soap, printing inks, insecticides,
and as a source for glycerol and fatty acids.”
The immediate objectives of the new Regional Soybean
Industrial Products Laboratory are: 1. The improvement
of present industrial uses and the development of new
industrial outlets for soybean and soybean products; 2. The
determination of the variation in composition of soybeans
resulting from differences in varietal, soil and climatic
factors. It is not planned to do work relating to the use of
soybeans or soybean meal as a food or feed.
The chemical laboratory has been set up on the basis
of 4 sections: 1. Oil; 2. Meal; 3. Development; and 4.
Analytical.
Note: This is the earliest document seen (Nov. 2001)
that contains the term “Regional Soybean Industrial Products
Laboratory.” Address: Director, Regional Soybean Industrial
Products Lab., Univ. of Illinois, Urbana, Illinois.
708. Proceedings of the American Soybean Association.
1936. High spots in soybean culture. p. 60. 16th annual
meeting. Held 14-16 Sept. in Iowa.
• Summary: Discusses brieﬂy the six most important points
to consider when growing soybeans. 1. Select the right
variety. 2. Prepare the seed bed thoroughly and destroy
weeds. 3. Inoculate with a reliable culture. 4. Plant at an
adequate seeding rate to permit some thinning of the stand
later. 5. Plant shallow–not more than one inch deep under
most conditions. 6. Cultivate to break a crust if one has
formed before the beans are up, and to destroy weeds while
they “are in the white.”
“Bulletins covering the above points in detail are
available from State Experiment Stations.”
709. Hurst, W.M.; Humphries, W.R. 1936. Harvesting with
combines. Farmers’ Bulletin (USDA) No. 1761. 36 p. Oct.
• Summary: Contents: Trouble chart. Development of the
combine. Sizes and types. Description and function of
parts: Header and platform, feeder, cylinder and concaves,
separator, cleaners. Dry grain essential. Operation. Care of
the combine. Combine attachments: Grain wagon bin hitch,
sacking attachment, platform extension, sickles and pickup guards, straw spreader and buncher, windrow harvester
and pick-up, equipment for transporting the combine. Crop
characteristics and combine problems (incl. soybeans, p. 2526).
Contains a good description of each part of a combine.
One cross-sectional illustration (p. 5) shows the platform,
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feeder house, conveyor, beater, cylinder, concaves, grate,
beater or stripper, grain and straw elevator, bafﬂe, picker,
agitator, straw walkers, grain return pan, straw spreader, fan,
chaffer, sieve, tailings auger, tailings elevator and spout,
grain auger, grain elevator, rotary weed screen, weed-screen
spout, grain bin, and engine.
Concerning soybeans: “The time of harvesting will vary
somewhat with weather conditions. In a hot, dry fall greater
care should be taken with the varieties tending to shatter. A
few varieties of the nonshattering type, such as the Biloxi,
Manchu, and Mansoy, can be left until dead ripe in almost
any kind of season with but little loss of seed.”
“Varieties of the Wilson, Virginia, Laredo, and Otootan
types frequently lodge badly in very fertile soils and under
such conditions are difﬁcult to harvest. Figure 12 shows a
combine harvesting soybeans.
“Harvesting soybeans with a combine necessitates
the use of special or extra equipment, which is obtainable
from the several manufacturers. This includes pulleys and a
belt for reducing cylinder speed, sprockets for maintaining
normal speed for the rest of the separator; in some cases
special sieves are recommended, although soybeans may be
harvested with the regular sieve equipment used for wheat.
Under some conditions pea and bean concaves are used.
These permit of greater clearance between the cylinder and
the concave teeth and reduce splits to a minimum.”
A photo (p. 26) shows a combine, pulled by a tractor,
harvesting soybeans. One man drives the tractor and another
rides on the combine. “On this machine a spiral conveyor is
used on the header instead of canvas.” Address: 1. Associate
agricultural engineer; 2. Chief engineering aide. Both:
Div. of Mechanical Equipment, Bureau of Agricultural
Engineering.
710. International Institute of Agriculture (IIA). 1936. Use of
leguminous plants in tropical countries as green manure, as
cover and as shade. Villa Umberto 1, Rome: IIA. 262 p. See
p. 124-25, 130-31, 209-10. Index. 24 cm. [50+* ref]
• Summary: In the Belgian Congo, Lupins and Soja hispida
are practically the only plants used in Kivu as soil improvers
in coffee plantations. “Soja hispida was introduced in 1931,
it gives very good results in the coffee plantations as green
manure. This plant yields 25,000 kg. of green material per
hectare, and sows itself in such a degree as to ensure the
establishment of the crop. It gives results even in districts
where the lupin will not grow” (p. 124-25).
Page 131 notes, in the chapter on “Tea,” that in about
1905, on the suggestion of Dr. H.H. Mann, the ﬁrst Scientiﬁc
Ofﬁcer employed by the India Tea Association, Mr. Claud
Bald of Tukvar Tea Estate, Darjeeling [as of 1994 in West
Bengal, India], introduced Glycine soja as a green crop in
the hill districts. It is listed as one of the leguminous plants
(ground crops) now commonly used for shade and green
manure in tea cultivation.

Pages 209-10 describe the use of Glycine max Merr.
in 10 tropical countries: “India: In Assam, it is grown as a
garden crop in the hills, has been tried as a green manure for
sugarcane in limed soil with success. It is used as a rotation
crop with sugarcane, and also as a green manure in Bihar.
In Patna, it is cultivated as a fodder crop and green manure
plant, grown in rotation with spring cereals. In the United
Provinces, it is sparingly cultivated for its pods which are
used as green vegetable. Introduced within comparatively
recent times into Bombay; not used as a green manure,
established in an acclimatisation station, but has not got
beyond that stage of introduction. Only sparingly cultivated
in Punjab for its fruit, not used in any other way. Grown
only for seed in Burma, never as a cover or green manure
plant, date of introduction unknown, probably indigenous.
Used for green manuring of tea in the Darjeeling districts.
At Tocklai, the plant was found to do best in shady places;
it is considered very effective in keeping down weeds and
preventing soil erosion.
“Ceylon: A white-seeded variety is reported to have
made good growth at Peradeniya, but on another occasion,
the crop was completely destroyed by Kalutara snails.
“Netherlands Indies: Has long been cultivated in Java,
and is now almost universally grown in the drier parts of
the island. It is to be recommended as a green manure for
rubber and also for perennial plants. Experiments are being
carried out on its use as a green manure for irrigated rice at
high altitudes, where other green manure plants (Crotalaria
juncea, C. anagyroides, Tephrosia candida) have not such a
vigorous growth. It is too soon to obtain any results.
“Philippines: It has long been grown in the Batangas
Province and is of considerable local value as a food. Its use
as a green manure and as a temporary cover crop is of recent
date. When grown on rich soils, covers spacings of 60 cm.
The crop was found very productive in Bukidnon and Lanao,
below 700 metres altitude.
“Mauritius: Introduced many years ago, but not much
grown in the island; not utilized as a green manure.
“Nyasaland: Used as a rotation crop with tobacco and
cereals, and also in various other ways; good results are
obtained.
“Sierra Leone: It was introduced from Russia in 1913
and from England in 1928, but without success. Note: This
document contains the earliest clear date seen for soybeans
in Sierra Leone, or for cultivation of soybeans in Sierra
Leone (1913) (one of three documents). The source of these
soybeans was Russia.
“Belgian Congo: Introduced into Kivu in 1931; gives
very good results when utilized as a green manure for coffee.
It furnishes about 25 tons of green material per hectare; it
is self-sowing; results are obtained where even the lupin
will not grow. At Uele, it was found to be of little value,
being too susceptible to disease and it is also a host plant for
Helopeltis.
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“Trinidad: Occasionally cultivated as pulse, but is not
used at all for other purposes.
“Peru: Experiments are now being carried out for the
acclimatisation of this species.”
At the end of this book is an excellent “Index of
leguminous plants” with scientiﬁc names only listed
alphabetically. Includes: Arachis hypogea Linn, p. 155,
178. Psophocarpus tetragonolobus D.C., 237. Pueraria
Thunbergiana Benth, see P. hirsuta Schneider. p. 238 [kuzu].
Address: Rome, Italy.
711. Savulescu, T.; Sandu-Ville, C.; Rayss, T.; Alexandri,
A.V. 1936. [Phytosanitary conditions in Romania during the
year 1934-35]. Institul de Cercetari Agronomice, Romaniei,
Publ 25:1-97. [Rom; Fre]*
• Summary: Soybean suffered important losses from three
forms of virus disease: leaf curl, brown mosaic, and yellow
mosaic. Inoculation was successful only with yellow mosaic
and its properties were studied. Address: Romania.
712. Institut International d’Agriculture (International
Institute of Agriculture). 1936. Le soja dans le monde [The
soybean in various countries of the world]. Rome, Italy:
Imprimerie de la Chambre des Deputes, Charles Colombo.
viii + 282 p. Bibliography, p. 276-82. No index. 25 cm. [90
ref. Fre]
• Summary: A superb early work, containing extensive
original information, looking at developments with soybeans
and soyfoods country by country, worldwide.
Contents. Preface (p. 1). A. Cultivation of soy (soja;
p. 4): 1. Botanical description, selection, classiﬁcation of
the varieties. 2. Cultivation properly said. 3. Enemies and
illnesses.
4. Cultivation in the various countries: 4a. The Americas
(p. 38): Antigua, Argentina, Bermuda, Brazil, Canada, Chile,
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador,
USA (gives details on all varieties grown, and describes
production, history, varieties, and cultural practices in North
Carolina, Illinois, Indiana, Iowa, Maryland, Massachusetts,
Mississippi, Missouri, New York, Ohio, West Virginia,
Wisconsin, Conclusion), Guadeloupe, Guatemala, British
Guiana, Dutch Guiana, British Honduras [Belize], Jamaica,
Barbados, Martinique, Mexico, Montserrat, Peru, Puerto
Rico, El Salvador, Trinidad and Tobago, Uruguay.
4b. Europe (p. 101): Germany, the Danubian countries,
Austria, Spain, France, Great Britain, Hungary, Italy,
Netherlands, Poland, Romania, Switzerland, Czechoslovakia,
Turkey, USSR.
4c. Asia (p. 128): Ceylon, China and Manchuria,
Cyprus, Federated States of Malaysia, British India (incl.
Punjab, Bihar and Orissa, Burma, Berar, Madras Presidency,
Bombay Presidency, Bengal (incl. Nepal, Bhutan, Sikkim,
and the district of Darjeeling), Assam, North-West Frontier
Province, United Provinces), Netherlands Indies, Indochina

(incl. Tonkin, Annam, Laos, Cambodia, and Cochinchine),
Japan, Palestine, Siam.
4d. Africa (p. 146): French West Africa, Algeria, Belgian
Congo, Cyrenaica, Egypt, Eritrea, Madagascar, Morocco,
Mauritius (Ile Maurice), Reunion (Réunion), Rhodesia,
Anglo-Egyptian Sudan, Tripolitania, Tunisia, Union of South
Africa.
4e. Oceania (p. 153): Australia, Fiji Islands, Hawaii,
New Caledonia, New Zealand, Philippines.
B. Utilization of soya (p. 158): 1. The soybean in human
nutrition and in industry: Whole soybeans, chart of the uses
of whole soybeans, use of soya in the green state (green
vegetable soybeans), soy sauce (dau-tuong of the Annamites,
or toyo, named shoyu by the Japanese, or chau-yau or chiang
yoo by the Chinese), condiments and sauces based on soya
in the Netherlands Indies (tempe, ontjom, tempemori and
tempe kedele [various types of tempeh and onchom, p. 16870]), tao tjo [Indonesian-style miso], tao dji [fermented
black soybeans], ketjap, ketiap benteng [Indonesian-style
soy sauce], soymilk (le lait de soja), yuba (crème de lait
de soja), tofu (le fromage de soja) and fermented tofu (des
fromages fermentés, made by Li Yu-ying near Paris), soymilk
casein (caséine du lait de soja, for industrial use, including
vegetable albumin, or galalithe [galalith]” [isolated soy
protein], and artiﬁcial wool), soy lecithin (lécithine de soja),
soy ﬂour (la farine de soja, incl. soy bread, soy pastries, and
soy cocoa).
Note 1. This is the earliest document seen (Sept. 2010)
that uses the term benteng or ketiap benteng to refer to an
Indonesian-style soy sauce.
2. Soy oil (p. 194): Food uses, industrial uses (including
soaps, products resembling petroleum, paints, varnishes,
linoleum, and artiﬁcial rubber), extraction, directory of
U.S. manufacturers of materials and equipment for soybean
processing, directory of U.S. and Canadian manufacturers
of food products based on soya (produits alimentaires à
base de soja, p. 205-06), directory of U.S. manufacturers of
industrial soy products (p. 206-07).
3. Soybean in the feeding of domestic animals (p. 207):
Forage, hay, silage, pasture, soybean seeds, the minerals in
soybeans, soya as a feed for dairy cows, cattle, buffaloes,
sheep, hogs, horses and mules, poultry.
4. Use of soya as fertilizer (p. 257). C. The trade of soya
and of its by-products (p. 363): Production of soybeans in
the principal countries, economic importance of soybean
cultivation in the USA, soybean trade/commerce including
tables of the major importers and exporters, and amounts
traded annually in 1931-1934, price of soybeans, cost of
production.
List by region and country of people and organizations
that responded to a questionnaire sent by IIA (p. 273-76).
Bibliography of main publications consulted, listed by region
and country of publication.
Reunion (Ile de la Réunion): “The soybean (Le Soja)
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is only cultivated as an experimental crop, on a few square
meters at the agronomic station” (p. 148).
Fiji (Iles Fidji): Soybean cultivation is not yet practiced
in this colony; however soybean seeds are currently being
imported in order to conduct a trial.
New Caledonia: In 1928 soybean cultivation was
introduced to New Caledonia.
Note 2. This is the earliest document seen (Dec. 2007)
concerning soybeans in Bhutan, Costa Rica, Dominican
Republic, El Salvador, Guatemala, Israel, Jamaica,
Madagascar, Morocco, New Caledonia, Palestine, Peru, or
Réunion, or the cultivation of soybeans in Bhutan, Costa
Rica, Dominican Republic, El Salvador, Guatemala, Israel,
Jamaica, Madagascar, Mexico, the Middle East. Morocco,
New Caledonia, Palestine, Peru, or Réunion. It is also the
earliest document seen (Dec. 2007) concerning soybeans
in connection with (but not yet in) Cyprus; it is stated that
soybeans are not grown on the island of Cyprus. Soybean
cultivation is not practiced in the Italian colonies of Eritrea
(Erythrée, now part of Ethiopia) or Cyrenaica (Cyrénaïque,
now part of Libya).
Note 3. This document contains the earliest date seen
for soybeans in Bhutan, New Caledonia, or Réunion, or the
cultivation of soybeans in New Caledonia (1928), or Bhutan
or Réunion (1936) (One of two documents).
Note 4. This is the earliest French-language document
seen (Sept. 2011) that mentions tempeh, which it calls
“tempe” (p. 168). It notes that, in general, the indigenous
people of the Netherlands Indies use soybeans mainly to
make tempe, a product which, throughout central and eastern
Java, takes the place reserved for ontjom in western Java.
Tempeh is found in two forms: either in large ﬂat cakes
which are cut at the time of sale into small square morsels,
or wrapped in folded banana leaves. A detailed description of
the preparation of each of these two types of tempeh is given
as well as another type of tempe, called tempemori, which is
made with soybeans and coconut presscake.
Soybean cultivation is not known to be practiced in the
following countries or colonies: Antigua, Barbados, British
Honduras (renamed Belize in about 1975), Trinidad and
Tobago.
Note 5. The name “Georges Ray” is mentioned in this
book on an unnumbered page. Address: Rome, Italy.
713. Kale, F.S. 1936. Soya bean: Its value in dietetics,
cultivation and uses. With 300 recipes. Baroda State, India:
F. Doctor & Co. xxxi + 375 p. Illust. Index. 22 cm. 2nd ed.
1937. [75 ref]
• Summary: Contents: Preface. 1. Deﬁciencies in the Indian
diet and soya bean as a means to rectify them. 2. History of
the origin and growth of soya bean. 3. The use of soya bean.
4. World trade in soya bean. 5. Botany of the soya bean plant.
6. Classiﬁcation of soya bean. 7. Cultivation of soya bean. 8.
Diseases and pests of soya bean. 9. Cultivation of soya bean

in India. 10. The constituents of soya bean. 11. Soya bean
milk. 12. Soya bean ﬂour. 13. Industrial uses of soya bean.
14. Enriching soil by addition of nitrogen and use of soya
bean as fodder. 15. Food requirement of the human body.
16. European and American soya bean recipes. 17. Diabetic
dishes, Mahatma Gandhi’s experiments at Magan Wadi and
opinion of scientists on soya bean. 18. Chinese and Japanese
soya bean dishes. 19. Indian soya bean dishes: Hindustani
dishes, Moglai dishes, Gujarati dishes, Maharashtrian dishes,
Bengali dishes, Goa dishes, Tanjore dishes. Appendix.
For a more detailed table of contents and summary of
the work, see the 2nd edition (1937).
Photos on unnumbered pages show: (1) Color photo
(at front of book just before the Preface) His Highness the
Maharaja Sir Sayaji Rao Gaekwad of Baroda, Royal Farmer,
who takes keen interest in Soya Bean. (2) H.H. the Maharaja
Gaekwar of Baroda the ﬁrst Indian ruler to inaugurate the
soya bean planting ceremony in his state–24 Nov. 1933. (2)
H.H. The Maharaja of Baroda, seated in a chair, lecturing on
the dietetic and industrial importance of soya bean. (3) The
mature soya bean pods of Mammoth Yellow variety grown
in Baroda territory. (4) Map of Baroda state showing areas
of soya bean cultivation. (5) Map of Baroda state showing
local distribution of soya bean. (6) A ﬁeld of soya bean in
rows grown by Patel Hargovan Bavabhai of Achisara Baroda
District (with two white bullocks) who has been awarded the
ﬁrst prize for his good cultivation.
(7) Bavabhai B. Patel, a farmer age 65 who is interested
in cultivation of soya bean; dressed in white, he is standing
in a ﬁeld of soya beans behind two large white bullocks. (8)
The author’s own child, three months old, fed on soya bean
milk.
(9) Mahatma Gandhi who uses soya bean at
Maganwadhi; he is seated in a chair reading.
Note 1. This is the earliest English-language document
seen (Sept. 2006) that uses the term “soya bean” in a new
way–as a singular noun, like the words “corn” or “wheat,”
not preceded by “the.” Examples: “2. History of the origin
and growth of soya bean. 3. The use of soya bean. 4.
World trade in soya bean... 6. Classiﬁcation of soya bean.
7. Cultivation of soya bean. 8. Diseases and pests of soya
bean.” This usage originated in developing countries.
Note 2. This book was written as the princely state of
Baroda was studying the possibility of growing the soya
bean plant for food, feed, and fodder. It looked promising,
but little headway was actually made in either production or
utilization.
Note 3. The author’s name is pronounced KAL-ay, not
KAYL (rhymes with tail or sail). Address: Food Survey
Ofﬁcer, Baroda State, India.
714. Mumford, H.W. 1936. A year’s research at Illinois.
Illinois Agricultural Experiment Station, Annual Report
48:1-331. For the year ended June 30, 1935.
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• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybean
hay and seed yields sensitive to soil fertility (p. 27-29;
Two bar charts show the dramatic effects of soil treatments
on yields. Seed yields are highest when the soil is treated
with R = residues, L = limestone, and P = rock phosphate.
Soybeans are more acid-tolerant than most of the widely
grown legumes. Nitrogen is usually deﬁcient in acid soils).
Soybean acreage sets new record in crop adjustments (p.
40-41; In 1934, for the ﬁrst time in history a single legume
occupied more than a million acres of farm land in Illinois;
soybeans occupied only 1,000 acres in 1914 in Illinois. The
10 varieties with the highest seed yields (in bushels per
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9.
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146,
32.0. Manchu, 31.5). Work for better soybean varieties is
continued (p. 41-43). Susceptibility to nodulation inherited
characteristic (p. 43-44; “The Peking soybean variety shows
scanty nodulation, whereas Illini is abundantly nodulated”).
Quality of inoculant outweighs its ease of application [in
affecting yields] (p. 44; Those “recommended for use with
water were superior to those designed to be used dry”).
Experiments keeping pace with interest in new crops (p.
69-72; “Investigations on the use of soybean oil for paint
purposes have been continued with satisfactory results”).
Livestock investigations: Home-grown proteins being
brought into wider use (p. 78-79; “Discovery that soybean
oil meal and animal tankage can be used successfully in
fattening cattle has made considerable in the protein buying
habits of Illinois farmers. Formerly all standard protein
concentrates used for balancing beef-cattle rations were
produced mainly outside the corn belt”). Tankage proves
satisfactory supplement for steers (p. 81-83; Ordinary steamrendered tankage is less palatable and less digestible that dryrendered tankage, or meat scrap. Rendering is the process
that converts waste animal tissue into stable, value-added
materials, including fats such as lard and tallow). Lespedeza
hay equals alfalfa for feeding steers (p. 83-86; In this test,
soybean hay was slightly inferior to alfalfa- or lespedeza
hay). Soybeans found richer in certain vitamins than corn
(p. 90-91; vitamins A, B, and G were tested). Supplemented
[corn] silage equal to soybean hay for sheep (p. 118-20).
Soybean meals are compared further for chick feeding (p.
128-30).
Entomology investigations: Prompt control halts
insect threat to soybean crop (p. 159-60; Cutworms and
armyworms caused heavy damage, but were controlled by
poisoned bait).
Agricultural economics investigations: Accounting
studies show ways to reduce farm costs (p. 200-02; net
proﬁt per acre in 1932, 1933, and 1934 is given for soybeans
{harvested with a combine}, soybeans {threshed}, and
soybean hay. Farmers lost money on all three in 1932

and 1933, but made a proﬁt on all 3 in 1934). Demand is
one of the factors affecting [soy] bean prices (p. 218-19;
“Production of soybeans in Illinois and also in the United
States in 1934 was the highest on record, owing largely to
the AAA {Agricultural Adjustment Act of 1933, which paid
farmers to reduce crop acreage} programs and to the severity
of chinch bug damage”).
Home economics investigations: Best varieties of
soybeans for food being located (p. 298-300; There “is a
rapidly expanding list of manufactured food products made
of or containing soybeans,–that is, soybean ﬂour, oil, and
milk.” About 35 “varieties of soybeans which are known
as vegetable types have been used and compared with the
so-called commercial types.” “The beans while immature
all had a vivid green color which makes them a very
promising fresh vegetable.” Some varieties, such as Illini,
are very acceptable as a garden vegetable in both the green
and mature states. Freedom from shattering in the ﬁeld is
probably directly connected with difﬁculty of shelling the
beans in the green state). Address: Dean and Director of the
Station, Urbana, Illinois.
715. North, James L. 1936. Introductory chapter. In: G.D.
Gray. 1936. All About the Soya Bean: In Agriculture,
Industry and Commerce. London: John Bale, Sons &
Danielsson Ltd. 144 p. See p. 1-9.
• Summary: This is the story of early attempts by Dr. North
and others to grow soybeans in England. “In 1913 chance put
in my hands thirteen small seeds of a variety of soya bean
said to have come from North China in 1910 and to have
ripened pods in Germany for two successive years. Sown by
me the following May the plants grew to a height of 1½ feet
and ripened seed in October. This took place at the Gardens
of the Royal Botanic Society, of which I was then Curator. I
was aware that of the many attempts to grow soya which had
taken place in this country, all had failed, also that no others
were being attempted, since it was the considered opinion
of the Ministry of Agriculture and the Royal Agricultural
Society that the soya bean was quite unsuited for growth
here, as it required heat that would ripen maize.
“The podded beans were brought to the notice of
Professor Bottomley, of King’s College, and Professor
Greenish, of the Pharmaceutical Society, and both considered
the matter to be important. They pointed out that this
country possessed no oil plant and was importing soya from
Manchuria to the extent of half a million tons per annum...
They advised me to increase my stock as rapidly as I could.
“The result of the ﬁrst year’s crop was four hundred
seeds from the original thirteen seeds; the second year four
thousand and the third twelve thousand. In 1917 it became
a question of ﬁnding space to grow them and it was decided
to have part grown by a ﬁrm of market growers at Uxbridge,
Middlesex and the rest on a farm at Manningtree, Essex,
belonging to Mr. C.P. Ogilvie. Both were failures.” The ﬁrst
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crop failed because the land had been too heavily manured
and the seeds were sown too far apart. The second crop,
sown in the middle of a ﬁeld of wheat, had been eaten by
rabbits. Rabbits are still a major pest for soya beans.
Since little was known about the soya bean, Mr. North
tried to gain experience by sending seeds to the Chelsea
Botanic Gardens, the Horticultural Society at Wisley, the
Cambridge Botanic Gardens, Messrs. Sutton and Sons,
Reading, and to a friend in Hampshire. But the reports
received were not encouraging. “That same year I got in
touch with the United States Department of Agriculture at
Washington [DC], I received from it not only soya bulletins
and seeds of a number of American soya varieties for trial in
England, but the promise of further assistance. I owe a very
great debt of gratitude to that department and to Dr. W.J.
Morse, its agronomist and soybean expert, the man who,
more than any other, has made the United States the soya
bean centre of the world and now a growing competitor with
Manchuria as world exporter.
“The results of 1917 were better than those of the
previous year and in 1918 I had sufﬁcient seed of my one
variety to plant half an acre on land lent by Mr. Clark at
Virginia Water. These were sown in company with 12
American varieties, half being inoculated with a nodule
culture supplied by Professor Bottomley.”
Following some poor years, 1921, a drought year, was
the best year to date. “Accounts of my success appeared
in the Press and I wrote an article which came out in the
Illustrated London News in October. As a result many
applications for seed reached me and I sent samples to over
one hundred places, among others to Professor Southworth
of Manitoba College, Winnipeg [Canada]. He found my
variety better than anything he had had there, both for fodder
and seed, but not early enough in seasons with early frost. In
return he sent me seed of a brown variety ‘Manitoba Brown,’
a selection from a well-known American variety ‘Ogemaw.’”
1922 was a wet year and at his plot and not one person
to whom North had sent seed reported success. On his own
plot at Chiswick, where he had twenty varieties under test,
only one, “Manitoba Brown,” succeeded.
“In 1923 appeared Messrs. Piper and Morse’s
encyclopædic work, ‘The Soybean,’ in America; it solved
a good many of my problems and I determined to follow
American practice in future. From it I learned that two-thirds
of the American crop was consumed as fodder upon the
farm; that every variety had a ﬁxed time ranging from 80 to
160 days for maturing; that in industry the chief value of the
bean rested upon its oil content; and that the plant possessed
what is now called ‘local limitations,’ meaning that a variety
that grew well in one place could not be depended upon at
another and that in American agricultural practice it was
usual to test two or more varieties before growing it as a
crop. This last was particularly interesting to me because it
explained the erratic behaviour of some of my varieties when

sent to other places.
“Convinced by the failure of my 1922 trials that soya
was not yet ready to put forward as a crop plant, I extended
my search to new sorts and with the help of friends abroad
obtained many varieties from China, Manchuria, Japan,
South Africa and India.” North then began to specialize in
short season varieties. “My friend Dr. Morse approved the
plan and from then onward sent me only varieties which in
America took less than one hundred days to mature... Using
Manitoba Brown Soya as a standard I was able to select
several varieties as early or even earlier than it.” In 1930
Messrs. Sutton and Sons of Reading [seedsmen] decided to
put the variety Brown C in their catalogue.
“In 1931, Mr. A.F. Secrett, a Twickenham market
grower, offered the use of a piece of land at Brentford,
Middlesex; it enabled me to grow on a larger scale than
had been possible previously. In September the same year
a photograph of the crop appeared in the Evening News.
By chance it was seen by Sir John Davis, a Director of the
Ford Motor Co. and manger of the Ford Estate at Boreham,
Essex, who at the request of Henry Ford had tried to grow
soya with American seed and had failed. At his request I
agreed to supply acclimatized seed and to superintend its
growing. All my four varieties of soya were used and under
ﬁeld conditions the crop was a success. From 2 acres the
ﬁrst year it was increased to 12 acres in 1934 and to 20 in
1935, the last two crops being grown without assistance. The
Boreham trials were visited by farmers from every part of the
United Kingdom and visitors from America pronounced the
crops to be as good as any grown in that country. The seed
was distributed in 1935 and that year saw it being grown in
quantity in some hundreds of places throughout the British
Isles.”
A photo facing page 1 shows Mr. J.L. North standing in
a ﬁeld with soya bean plants which he has grown. Address:
60, Grove Park Terrace, Chiswick, London, W.4, Engalnd.
Late curator, Royal Botanic Gardens, Regent’s Park, London.
716. Rouest, Leon; Guerpel, Henry de. 1936. Le soja
français et ses applications agricoles et industrielles [The
French soybean: Its agricultural and industrial applications].
Chateauroux, France: G. Langlois. xxiii + 99 p. 28 cm. [42
ref. Fre]
• Summary: Contents: Preface, by L Brétignière (Prof. at
Grignon, Member of the Academy of Agriculture). Preface
to the ﬁrst edition, by Louis Forest (1921). Introduction to
this new edition: Soviet Russia and the soybean (le Soja;
includes the story of Rouest’s stay in the Northern Caucasus,
Russia, from 1930 to 1933), Germany and Poland take up
the soya question, the canons [guns] of Germany versus
the Manchurian soybean, a secret contract to provide the
weapons of war, organization of a Polish bank in Manchuria,
Germany cultivates soybeans in Romania and Bulgaria
in preparation for the war, France and the cultivation of
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soybeans.
1. What is soja? 2. History of the propagation of soja:
Introduction of the soybean into France and Europe, the
soybean is cultivated in central Europe, in Austria, in 1875,
in France the soybean is the object of numerous trials from
1876 to 1881, its cultivation worldwide, the study and
acclimatization of soya become generalized.
3. Botanical characters of the soybean: And the varieties
of soybeans. 4. Chinese varieties: The soybean in China, the
production of soya in China in 1916 and 1917, production
of soya in the Far East during the year 1928, exportation of
soya from the Far East to Europe.
5. Japanese varieties: The soybean in Japan, varieties
of soya from Indochina and from other Asian countries. 6.
The soybean in America: American varieties, cultivation
of soybeans in Ohio, selection of soya using pure lines in
Connecticut.
7. The soybean in Europe: Italy, Russia, France,
French climatic zones for the cultivation of Soja hispida,
the Atlantic zone, the continental zone, the Mediterranean
zone and climate, can the soybean be cultivated in all the
French climates including those in the north, northeast,
and northwest, speedy production of soybeans in view of
agricultural production and of the creation of early varieties
for the regions in north and northeast France.
8. Instruction for growing soja in France. 9. Soja
in Manchuria. 10. Soja seeds. 11. Selection of soja. 12.
Varieties of soja. 13. Different ways of planting soya seeds.
14. Soy yield. 15. Nitrogen ﬁxation in soya seeds. 16. Tilling
and preparing the earth. 17. Soja fodder. 18. Soja, striking
and improving. 19. Harvesting soja grain. 20. Soja oil. 21.
Soja oil-cake for animal feeding. 22. Vegetable milk, soja
milk and industrial casein.
23. Soja in human food: Soy ﬂour and its applications,
soy bread with wheat, nutritional composition of soja
compared to dry legumes, soy viewed as a dry legume
to replace meat, comparative production of nutritive
elements among the various legumes used for human food,
comparative value in calories of the usual foods and of soja,
preparation of soy soups and meals in compressed tubes,
what varieties of soy can serve the special needs of human
nutrition, Sojenta, potatoes stuffed with soy, force meat balls
(boulettes) of rice and soy, bread of rice and soy, pudding
of soy and rice, soy sprouts and their food value, fresh soy
sprouts in a salad, soy sprouts with vegetables, soy preserves
and confections, soy chocolate, soy coffee, soybeans
conserved in containers, soy with smoked ﬁsh, soup with
soy vegetable meat, soymilk soup, omelet with smoked soy
vegetable ham, green soy sprouts, soy cake, soy force-meat
fritters.
24. The utilization of soja in the Far East: Vegetable
cheese (tofu), soy-based condiments, Japanese natto (2
types), Japanese miso, Chinese miso, soy sauce (soyou or
schoziou), making soy sauce in Kwantung, China, making

soy sauce in Japan, koji or molded rice.
25. The culture of soja in North Africa (Rouest has
varieties that would grow and yield well in the French
colonies of Tunisia, Algeria, and Morocco). 26. Opinions of
some authors on soja. Conclusions. Bibliography on soja.
A small photo on the “Dedication” page shows Léon
Rouest (born in Paris on 11 Nov. 1872).
Concerning soy in Russia (USSR) (p. 52-53): In Russia,
the soybean has been known for quite a long time, specially
in the Ukraine and Bessarabia, but it was never grown over
a large area, and was given a back seat (low priority) in
agriculture until after the revolution of 1917. It was not until
1926-27 that cultural trials were conducted on farms in the
state of Northern Caucasus (d’Etat du Caucase du Nord).
In the regions of Rostov-on-Don (Rostow-sur-Don; Rostovna-Donu), Eisk (near Krasnodar), Stavropol, Prim-Koumsk,
Yessentuki / Essentuki in the Kuban and Kuban River area
of the North Caucasus region of southern Russia, the yields
were 11 to 16 quintals.
In 1927 there were 600 ha planted to soybeans,
increasing to 17,000 in 1928, in the kolkhoz (collective)
farms or the sovkhoz (state owned) farms.
In 1929-1930 and until 1932-1933 there were very
laudable / praiseworthy efforts to propagate soybeans in
favorable regions, especially in the North Caucasus, but the
soils of this region, although they are very rich and well
suited to soybeans are also very rich in bad weeds and the
results obtained up to the present do not seem favorable. As
I said earlier, the soybean is a technical plant of the intensive
cultivation type. It is very well suited to the soil and climate
of Russia, but it is less well suited to the indolent character of
people who are accustomed to cultivating only small parcels
and who are suddenly, through collectivization, thrown into
cultivating immense ﬁelds. In spite of the remarkable efforts
at mechanization, the peasants who submit to collectivization
and who do not yet understand it very well, the cultivation of
soybeans does not assume the importance hoped for (p. 52).
Note: This is Rouest’s ﬁrst book about soy since 1930.
Address: France.
717. Rouest, Leon; Guerpel, Henry de. 1936. Le soja français
et ses applications agricoles et industrielles: La Russie
Sovietique et el Soja [The French soybean: Its agricultural
and industrial applications: Soviet Russia and the soybean
(Document part)]. Chateauroux, France: G. Langlois. xxiii +
99 p. See p. xv-xvii. 28 cm. [Fre]
• Summary: The propagation of new edible plants for
man requires a true apostleship. I could say, along with
Mr. Paillieux, who was the ﬁrst in France to draw farmers’
attention to Soy, and now ﬁfty years later: “Our point of
departure was not fortunate.” Since 1921, date of the ﬁrst
publication of my study, Le soja et son lait végétal (“The
soybean and its vegetable milk”), after having exerted every
possible effort in France to propagate Soy, I expatriated
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myself in 1930 to study and propagate Soy in Soviet
Russia where I found excellent agrologic and climactic
conditions. Back in France, towards the end of my life and
my agronomic carrier, will this new study shake my fellow
citizens’ inertia? Will they wait, once more, to be tributaries
to foreigners while they themselves are in a position, if not
to take the lead, at least to step at a level worthy of our needs
and our agriculture?
More than ten years have passed and already, in 1930,
la Librairie Agricole de la Maison Rustique [my publisher]
informed me in Russia, where I had gone to cultivate Soy
varieties that I had already acclimated in France, that the
ﬁrst edition of my book had completely sold out and that it
would be useful and necessary to produce a new edition and
complete it with new documents.
If I did not answer sooner to this invitation, it is because
I wanted to ﬁnish studying several problems related to
Soy: the problem of selecting varieties suited to different
agricultural regions, the cultivation of pure lines, and above
all the possibility of cultivating Soy on large areas and thus
mechanizing the harvest.
I bring thus, with this new edition, the experience
acquired in Russia where Soy has been cultivated since 1930,
on rather large areas, although these areas have not reached
the numbers proposed in the Five Year Plan, which called for
several million hectares.
For the time being, Soy is remaining stationary in Russia
because once it was noticed, a bit late according to my point
of view, that Soy could not be cultivated in the same manner
as wheat which is the typical extensive cultivation plant, that
is a poorly tended type of cultivation. They noticed this after
a considerable number of years of experiments that are more
of the social realm rather than of the agronomic realm.
It was ﬁnally understood that Soy is and remains the
intensive type of industrial crop and that one could, even
against a formidable apparatus, cultivate it in a collective
social regime.
Furthermore, this disfavor that reigns in Russia towards
Soy farming also accounts for to its poor utilization.
Following the mandatory collectivization of the soil
in 1932 and 1933, the peasants having refused to work
collectively, a famine followed that was not total, truth
be told, but that was particularly felt in the regions most
favorable to Soy cultivation, in the richest black farmland of
Ukraine and the Northern Caucasus.
Deprived of bread and other food items, people jumped
on Soy which had never before entered into their diets. The
main cause of this was the lack of knowledge on processes
and means of Soy utilization as are practiced in the East
Asia.
This Soy availability indeed saved the life of thousands
of individuals but these same individuals retained a dislike
of it, and it will be difﬁcult to make that dislike go away. The
ignorance of the need for preliminary preparation of the soy

bean was its sole reason.
At the beginning of the introduction of Soy in Russia,
the Soviet leaders had many hopes that did not materialize.
The hope ﬁrst of creating a real / veritable monopoly of
the export of Soy, encouraged by the Germans, who were
expecting to have on their side, fats and food by-products
necessary to their policy of expansion and, on the Russian
side, the immense expanses of land that they own, enabled
them to contemplate an economic power that they alone
in Europe would be able to possess. But, unfortunately for
them, they had not understood that Soy cultivation is only
suited for countries whose large population is obliged to live
of fairly small plots of land and devotes to this nourishing
plant all the care that people of Mongolian origin are capable
of.
Soy cultivation is an intensive cultivation wonderfully
suited to a society based on the family and not a society
based on the collective spirit which, through its shear size,
tends to practice an extensive type of cultivation where little
care is exerted.
Soy cultivation can only be undertaken by hard-working
individuals. It is neither suited to the temperament or the
psychology of the Russian people.
The psychological error generated, among the Russians,
an agronomic error. Russia, as it stands to-day under the
communist regime, will never export soy because the social
framework that it adopted is not compatible with the care and
work that it requires.
By merely looking at and observing the cultivation
of Soy as it is done on vast expanses of land among their
neighbors of Mongolia, Manchuria and China, it is possible
to perceive the error that was going to be committed in
introducing this crop, but it is common in Soviet Russia, not
to take into account what is viewed as the survival of old
customs and work that must disappear under the drive of
modern mechanization and social concepts professed in that
country.
As in many other things, the Bolshevik pride has
rejected as unnecessary and mostly hampering the
observations mentioned earlier. Among the hopes that did
not realize and that probably never will be, is the hope to
create, for the needs of the collectivization, Soy varieties that
are sufﬁciently early and a tall plant that would yet remain
highly productive; this is physiologically impossible and
mostly having the ﬁrst row of bean pods at a height such that
these could be harvested with the machines that are actually
used for the wheat harvesting.
Thus what is required is creating the plant for the
machine and not creating the machine for the plant. That
is a reversal of all the theories that form the background of
modern, scientiﬁc agriculture. But that’s is the way it is!
I did not linger in attempting to solve such problems
because I confess not being capable of solving such
problems.
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Thus the soy cultivation is, just as it is for beets and all
cultivated plants (plantes sarclees), a crop of the intensive
type. Those who have neither the will or the physical
strength should not attempt this crop. One should not believe
however that large ﬁelds do not suit Soy. I saw in 1933, at
Kropotkine (in Northern Caucasus), in a German concession,
ﬁve hundred hectares on a single plot of land, without a
single weed, in a state of perfect cleanliness. The yield reach
from 15 to 18 quintals (1 quintal = 100 kg) [per hectare] even
though the soil was poor and no fertilizer was used. These
yields, that are not extraordinary if these are compared to the
small Manchurian or Chinese plots which generally reach
from 20 to 30 quintals may be considered good and normal
due to the poor soil.
A few days after my visit to this German agricultural
project, I learned that this concession had been liquidated
and that its personnel had returned to Germany. At the
same time, Russian newspapers were beginning a violent
campaign against the Hitler’s Germany, and were publishing
the documents that are inserted later in this book.
At that time I decided to leave Russia and take with me
all the French Soy varieties introduced in the 1930s. My
duty as a French agronomist was dictating my return to my
Motherland in the hope of bringing back with me the same
arms of national and economic defense. Address: France.
718. Taylor, Norman. ed. 1936. The garden dictionary: An
encyclopedia of practical horticulture, garden management,
and landscape design. Boston, Massachusetts: Houghton
Mifﬂin Co. vii + 888 p. Illust. (part color). 28 cm. [ soy ref]
• Summary: Contains basic information on soybeans and
soybean culture, including insect pests and diseases. The
soybean is more of a farm crop than a garden crop. While the
soybean has been grown as a food crop in China, Manchuria,
and Japan for thousands of years, its utilization in the United
States is mainly for forage, green manure, and for its seeds.
Norman Taylor was born in 1883.
719. Johnson, E.F. “Soybean.” 1937. Is the soybean overexploited? Grain & Feed Review 26(5):14-18. Jan.
• Summary: The author, a supporter of the soybean for 25
years, feels the potential for industrial uses of the soybean is
being exaggerated.
Contents: Introduction. Soybean ﬂour. Green vegetable
soybeans. Lecithin. Soybean oil. Soybean oil vs. linseed oil.
Soybean oil vs. cottonseed oil. Soybean oilmeal. Foreign
competition. Industrial use of soybean oilmeal: I.F. Laucks
and glue, The Glidden Company and paper sizing, ArcherDaniels- Midland Company and soybean ﬂakes used to build
a larger and ﬁrmer head on a glass of beer. Soybean oilmeal
in semi-plastics (not much is used). Industrial exploitation
of cornstalks. Soybean crop and equipment increase (Four
major factors have contributed to the rapid rise in soybean
production: (1) Net return per acre for soybeans compared

with oats and other farm crops; (2) The peculiar resistance
of soybeans to drouth and insect damage, especially chinch
bugs; (3) The beneﬁts from growing the crop, both related to
crop rotation and soil fertility. And the government’s attempt
to control surpluses of other crops. Farmers have been
paid from $6 to $12 to grow soybeans instead. In response
to these, soybean “processing plants have sprung up like
mushrooms everywhere”).
Investments and crushing capacity. The soybean is
still a youngster. Misleading advertisements (by industrial
manufacturers). Processors not over-exploiting. Southern
soybean expansion.
A photo shows S.F. “Soybean” Johnson. Address:
Associated with Ralston Purina, St. Louis, Missouri.
Chairman, Statistical Committee, National Soybean
Processors Assoc.
720. Maruri, Aurelio. 1937. Cultivo del frijol soya
[Cultivation of soybeans]. Revista de Agricultura (Cuba)
20(1):37-49. Jan. [Spa]
• Summary: Contents: Introduction. Soil. Varieties.
Preparation of the soil. Fertilizers. Inoculation. Time of
planting. Method of planting. Quantity of seed. Cultivation.
Crop rotation. Enemies of the soybean (insects, nematodes,
etc.). Places where one can buy seed. With 6 ﬁgures.
A table (p. 43) gives nutritional analyses of the
following soybeans: Illini, Dunﬁeld, Mansoy, Tarheel Black,
Dixie, Tokyo, Hahto, Columbia, Mammoth Yellow, Brown
C5, Wilson Five, Midwest, Ito San, Mispida, Medium
Green, Lexington, Mammoth Brown, Harbinsoy, Haberlandt,
Peking, G. Washington, Chiquita, O-too-tan. Address: B.S.,
Cuba.
721. Fermin, Fausto H. 1937. An acclimatization test of
nine newly introduced varieties of soybean in the College
of Agriculture. Abstract by Aquilino V. Platon. Philippine
Agriculturist 25(4):797-99. Feb. Based on his 1935 BSc
thesis, College of Agriculture, Los Banos, Philippines.
• Summary: “The author worked on three objects: (a) To
determine the adaptability of nine newly introduced varieties
of soybean in the College of Agriculture; (b) to determine the
best season for planting; and (C) to determine the yield and
age at maturity of each variety.
“The soybean seeds were obtained from the College
of Agriculture, National University, Nanking, China. The
varieties studied were: Yue Yin September Yellow; American
Small Black; Yue Yin Goat’s Eye; Szechwan Bar District
Red; Peiping Green and Peiping Brown; Fenglein White
Eyebrow; Head Green; and variety No. 19924. (Variety name
was not given by sender). The Ami soybean was used as a
Philippine standard variety for comparison.” Address: Los
Baños, Philippines.
722. Guerpel, Henry de. 1937. Les ennemis et les

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 322
maladies du Soja [Enemies and diseases of soybeans].
Revue de Botanique Appliquee & d’Agriculture Tropicale
17(187):195-201. March. [8 ref. Fre]
• Summary: A note at the bottom of page 195 states that
Henry de Guerpel died just before this article was published.
Address: Ingénieur Agricole.
723. Arny, A.C.; Brookins, W.W.; Hodgson, R.E. 1937.
Soybeans for Minnesota. Minnesota Agricultural Experiment
Station, Special Bulletin No. 134 (Revised ed.). 14 p. Aug.
Revised again 1940, 12 p.
• Summary: Contents: Introduction. Extensively grown
in foreign countries (an Smoot-Hawley Tariff). Acreage is
increasing in the United States. Use of crop can be changed
as season progresses. Soybeans leave soil in good condition
for other crops. The soybean provides high-protein feed: hay,
seed, meal, straw. Choice of variety: varieties for southern
Minnesota, varieties for central Minnesota, varieties for
northern Minnesota. Use high-germinating, well inoculated
seed. Good corn land suitable for soybeans. Control of weeds
before planting important. Sow soon after corn planting.
Thick planting gives highest yields. Adjusting drills to plant
soybeans. Cultivation of soybeans. Harvesting hay–time
affects yields. Harvesting seed–dry well before storage.
This Special Bulletin begins: “In Minnesota the soybean
crop is grown largely as an emergency hay crop when there
are shortages of alfalfa or clover. Well grown crops of
soybeans approach alfalfa and clover fairly closely in yields
of hay per acre. Soybean hay takes the place of alfalfa and
clover in most livestock rations.
“In a number of states, in recent years, soybeans have
replaced oats to a considerable extent as a cash seed crop.
Soybean seed yields in the southern and central parts of
Minnesota have been high enough to warrant substituting
soybeans for oats as a cash crop in this state when a steady
demand develops at prices that will bring higher net returns
per acre than oats.”
“Use high-germinating, well inoculated seed (p. 8-9):
“... Unless the proper bacteria are present in nodules on their
roots, soybean plants will not do well usually, because then
they must obtain all their nitrogen from the soil. The bacteria
in the nodules are able to use the free nitrogen in the air, and
this becomes available to the soybean plants. An abundance
of nodules on the roots of plants indicates the presence of
adequate numbers of the proper bacteria. The root of a well
inoculated soybean plant is shown in Figure 2.
“Until such time as the soybean crop is grown regularly
in rotations on farms in the state, it is always necessary to
inoculate the seed before planting it. The clovers, alfalfa,
and other legumes require different kinds of bacteria
and do not supply the bacterial requirement of soybeans.
Commercial inoculants may be purchased from seed houses
and have been found to be satisfactory if the directions on
the container are carefully followed. Soil from a ﬁeld that

has produced well inoculated soybean plants the previous
year, sifted and mixed with moistened seed in about equal
quantities, usually brings about satisfactory inoculation.”
Address: 1. Div. of Agronomy and Plant Genetics, Univ.
Farm, St. Paul; 2. Agricultural Extension Div., Univ. Farm,
St. Paul; 3. Southeast Experiment Station, Waseca. All:
Minnesota.
724. Packard, C.M.; Luginbill, P.; Benton, C. 1937. How to
ﬁght the chinch bug. Farmers’ Bulletin (USDA) No. 1780. 22
p. Aug. See p. 7.
• Summary: The section titled “Plants not injured” (p. 7)
includes soybeans. Numerous illustrations show chinch bugs
at various stages of development. Address: Entomologists,
Div. of Cereal and Forage Insect Investigations, Bureau of
Entomology and Plant Quarantine.
725. Herrick, H.T. 1937. The research program of the Bureau
of Chemistry and Soils on industrial utilization of farm
products. Proceedings of the American Soybean Association
p. 3-9. 17th annual meeting. Held 14-16 Sept. at Urbana,
Illinois.
• Summary: Many of you have already visited the Regional
Soybean Industrial Products Laboratory here in Urbana.
May I urge those who have not already done so to see the
Laboratory while here. You will hear from others about the
program of this Laboratory, which is now in its second year.
Consequently, no speciﬁc reference to that particular ﬁeld of
work of the Industrial Farm Products Research Division is
necessary at this time.
“The work of the Regional Soybean Laboratory is only
a part of the effort being directed by the U.S. Department of
Agriculture toward a greater and more diversiﬁed industrial
utilization of agricultural products and by-products. May I,
therefore, take this opportunity to tell you about some of our
other work which will be of interest to you? In Washington,
D.C., in the laboratories of the Industrial Farm Products
Research Division; at Ames, Iowa, in the Agricultural ByProducts Laboratory located on the campus of Iowa State
College [studying destructive distillation]; and here, at
Urbana [Illinois], a concerted attack is being made on the
problem of discovering new uses for agricultural products
in ﬁelds apart from the traditional outlets of food, raiment
and shelter. I should like to emphasize and illustrate here
that research on the industrial utilization of agricultural raw
materials serves not only the farmer but also the country
as a whole. We hear much in these days of the eventual
disappearance of our supplies of oil, coal, and the other
natural resources with which we have been so abundantly
blessed. In some instances, as in the case of petroleum,
exhaustion of the supply is imminent when measured in
terms of the probable life of this nation. In other cases, as
with soft coal, there is no immediate likelihood of any such
catastrophe, but the fact remains that where agricultural
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products can be made to serve for those raw materials
that cannot be replaced, the supply of the latter is thereby
prolonged and its more immediate exhaustion need no longer
be feared. I should like, therefore, to call to your attention
a concept based on the idea that through the products of the
farms, ﬁelds, and forests we have a renewable supply of raw
materials dependent only on the sun, the atmosphere, the soil
and the addition of fertilizer to give us a never-ending source
of raw materials for our manufacturing industries.
“If we were content merely to point the way to new
uses for agricultural products, that problem alone would be
a stupendous one; but the work would be only half done if
we neglected attempts to improve those industrial processes
already in operation. Such processes may be susceptible
to improvement through supplies of better raw materials,
lower costs of operation, and ﬁnished products of better
quality. Much has been done in these respects, but this aspect
of industry is a never-ending one that offers opportunities
for the initiative and resourcefulness of scientists and
technologists. There will be presented, consequently, in
this summary of the work of the Industrial Farm Products
Research Division instances of new work on old products as
well as new methods for the production of new products.”
On page 4 is a full-page chart listing the various
projects of the Industrial Farm Products Research Division
divided into 11 categories. These include: “Fermentation
investigations.” “Chemical conversion of oils, fats
and waxes.” “Plastics investigations.” “Motor fuels of
agricultural origin” (incl. “power alcohol”). “Chemical weed
eradication investigations” (incl. use of sodium chlorate).
“Research into the industrial utilization of the soybean and
soybean products” (6 sub-projects). If you will permit me, I
am now going to show a slide listing the various projects of
the Industrial Farm Products Research Division. This will
give you some idea of the manifold activities with which we
concern ourselves. Obviously, the time at my disposal is too
short to take up the individual projects you see listed here,
and I would therefore prefer to give you a brief outline of the
work along the more important lines.
“It might be of interest to point out at this time that the
work of the Department of Agriculture on the industrial
utilization of agricultural products is not a new development.
It has been going on for many years. Our records show that
30 years ago a study was made of the possibility of utilizing
various so-called farm wastes for the manufacture of paper,
and there are sporadic instances of work of a similar nature
at an even earlier date. The work done on paper is still good
in many respects, and the conclusions reached still hold,
particularly on the economics of the problem. As long as
satisfactory paper can be produced from wood more cheaply
than a similar product can be made from such raw materials
as straw and cornstalks, wood will continue to be the basic
and most important raw material for the manufacture of
paper. This does not mean that new methods of collection

or production will not reopen this chapter and that we may
not yet go to the ﬁelds of the Middle West rather than to the
forests of the Northwest and Canada for the paper making
materials of the future.
“As I said a moment ago, any address dealing with the
work of the Industrial Farm Products Research Division in
the time at my disposal must be more of an outline than a
detailed exposition, so that you will forgive me if I err on the
side of brevity.
“The objective of our work on hides and skins is
primarily the attainment of better returns to the agricultural
producer for these essential leather-making raw materials.
The ﬁrst project listed under hides and skins deals, therefore,
with improvements in methods of handling, curing, and
storing hides and skins. In general, hides and skins are
regarded as by-products of more important operations and,
therefore, do not get the attention they would otherwise
receive. Whether they realize it or not, farmers, dairymen,
and ranchers are producers of hides and skins. Animals
cannot be grown without hides or skins and in the aggregate
the value of these products attains large proportions. With
cattle the hide may represent from 9 to 14 per cent of the
value on the hoof. With calves the skin is of even greater
worth and often equals 20 per cent of the value of the
living bovine baby. Normally we tan each year around two
hundred million dollars worth of hides and skins. Of these,
domestic agriculture supplies about one-half. Assuming that
farmers and cattlemen receive 50 per cent of this valuation,
our production of hides and skins is a ﬁfty million dollar
agricultural industry. A valuation of this magnitude amply
justiﬁes the attention of the Department of Agriculture to the
problem of better hides and skins.”
“The next project covers part of the work which is now
being done at our Agricultural By-Products Laboratory
at Iowa State College in Ames, Iowa. Studies have been
made of the possibility of producing useful raw materials
from various agricultural by-products by their destructive
distillation. This is the process which is commonly used in
industry for the production from coal of coke, tar oils and
other industrial raw materials which it is hardly necessary
to enumerate at this time. As in the case of paper, the cost of
collection of the raw material and its relatively great bulk in
comparison with coal handicap the average farm waste in its
entrance into this ﬁeld.
“Previous reference has been made to the production of
paper from agricultural raw materials. Agricultural products
suitable for paper making are composed chieﬂy of cellulose,
lignin and the so-called hemi-celluloses, or wood sugars.
Of these, cellulose is at the present time by far the most
important, and it is cellulose which is, therefore, receiving
our greatest attention. Cellulose of varying purity is the base
from which paper is made, and cellulose in a very pure form
is used for the manufacture of rayon, cellophane, moving
picture ﬁlm, and other ﬁnished products too numerous to
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mention. Previously I stated that the development of new
methods for the production of paper might lead to the
utilization of agricultural by-products in this ﬁeld. Such a
method is the nitric acid process which is referred to under
one of these projects. By the use of this acid, we obtain a
very ﬁne grade of cellulose from certain agricultural wastes,
and it is hoped that further investigation of this matter may
lead to the entrance of agricultural waste products into
the ﬁeld of cellulose production.” Continued. Address:
Chief, Industrial Farm Products Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
726. Herrick, H.T. 1937. The research program of the Bureau
of Chemistry and Soils on industrial utilization of farm
products (Continued–Document part II). Proceedings of the
American Soybean Association p. 3-9. 17th annual meeting.
Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Lignin is the second most
important component of agricultural waste products. Due to
its peculiar chemical properties, very little is known about
the natural constitution of this substance, although a great
deal of work has been done on the subject. Inasmuch as
lignin is produced annually in the United States to the extent
of about ﬁfty million tons, some idea of the importance to
agriculture of the solution of this problem can be obtained.
Indications at the present time are that some of our work may
lead to the use of lignin as an agent in water puriﬁcation, for
which large quantities of this material may be required.
“To complete the picture, a process for the utilization of
the hemicelluloses in the production of furfural was worked
out in this Division more than ten years ago, and has led to
the commercial production of more than 10,000,000 pounds
of furfural annually. Furfural is a liquid which ﬁnds wide
application in the manufacture of plastics, as a solvent, and
in the puriﬁcation of lubricating oils.
“One very interesting phase of the work of the Industrial
Farm Products Research Division is that of our fermentation
investigations. Some years ago we decided that a study
of the action of microorganisms, and more particularly
molds, might offer possibilities in the further utilization of
agricultural products. At the time this project was started
such important materials as lactic acid, citric acid, alcohol,
and various commercial solvents were being manufactured
as a result of the action of microorganisms. It was decided
that corn sugar, which was then being produced cheaply
and plentifully, offered an ideal raw material for this work.
One of our ﬁrst accomplishments was the production of
gluconic acid, the calcium salt of which is widely used
in the treatment of many human and animal diseases as a
source of calcium. One example in which you may all be
interested is in the case of milk fever resulting from the
rapid loss of calcium by the cow soon after the birth of the
calf. Intravenous injections of calcium gluconate are used in
the treatment of this disease. When we started work on the

production of calcium gluconate, it was listed in the catalogs
of chemical supply houses at about $150 a pound. It can now
be bought in large quantities for 50 cents a pound, and is
used in the hundreds of thousands of pounds annually.
“This work has continued and has been extremely
productive. The applications of various microorganisms
have led to further improvement in methods of manufacture
for calcium gluconate and the production of a lactic acid
of somewhat different type from that now produced
commercially, as well as the development of a method of
manufacture of sorbose from sorbitol. Sorbose is the basic
raw material for the production of vitamin C, which was
formerly found chieﬂy in the juices of fruits such as oranges,
lemons, etc. This vitamin is known as the anti-scorbutic
vitamin because it prevents the development of scurvy,
the disease which was the scourge of the deep sea sailor a
century ago.
“Ordinary commercial methods employing molds are
very complicated and necessitate a high degree of chemical
skill, as the mold must be grown as a thin ﬁlm ﬂoating on
the surface of shallow pans of sugar solution. We have
developed a much simpliﬁed method of procedure in which
the work is done in a revolving drum. Such a drum has now
been built and is in operation in our laboratory at Ames,
Iowa, as well as in commercial installations.
“I will pass rather lightly over the projects for the
chemical conversion of oils, fats and waxes and that for the
production of plastics. Both are new projects and little can be
expected from them for some time.
“The production of new raw materials from various
waste fats in the agricultural industry offers great
possibilities, and the ﬁrst of these investigations is aimed at
that end.
“The term ‘plastics’ is known to all of you as the name
of one of the most promising of our modern industries.
Plastics are chemical compounds of a resinous character
which can be rolled, cast, or molded into desired and
permanent forms. In the development of this investigation
we hope to substitute agricultural raw materials for some of
those now used in the industry, as well as the production of
new plastics.
“Finally, we come to the motor fuels investigations. This
again is a new project. The idea of the production of alcohol
to be mixed with gasoline for driving automobile motors is
familiar to all of you. Much has been said on this subject,
and much of what has been said is either exaggerated or
untrue. It is our aim, with the limited funds which we have
had assigned to us for this purpose, to collect statistics on
the raw materials available for the manufacture of alcohol
which will present a true picture of the situation. A bulletin is
now being prepared and will be issued within the next year,
we hope. This statement is not to be taken as any reﬂection
on much of the work that has been done on the production
of power alcohol or on the possibilities of the development
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of this material as an important fuel. It is felt, however, that
in giving any consideration to so important an undertaking,
facts, and not wishful thinking, should be the determining
element. In addition to the production of alcohol as a motor
fuel, it is known that in Europe there is a motor which is
run on solid fuels. Agricultural products such as starch offer
possibilities in this direction, and it is hoped that attention
may be given to work along this line at some future date.
“A word may be given to our work on the manufacture
of sodium chlorate, although this does not properly come
under the subject matter of this paper. This task, though
somewhat out of our regular ﬁeld, was assigned to the
Industrial Farm Products Research Division, and has been
very successfully carried out. Costs on the production of
sodium chlorate, which is the most efﬁcient known chemical
agent for weed eradication, have been established and new
weed eradication materials have been given consideration.
A report of this work has been made to the Congress of
the United States, and an article has appeared in one of the
current industrial journals. Work is now being carried on in
the hope of cheapening production costs on sodium chlorate
so that it may be more available to the farmer, and further
work on other agents is also in prospect.
“This brings us to the end of a brief exposition of the
work of the Industrial Farm Products Research Division of
the Bureau of Chemistry and Soils. Before closing, there
is one thought that I would like to leave with you. In all
investigations leading to the development of new products
from agricultural materials, we must keep our feet on the
ground and our heads out of the clouds. It is useless to put
some agricultural raw material through a series of chemical
contortions and then say, ‘Look what I’ve got!’ Such a result
means absolutely nothing. When you have applied the proper
amount of research to a project, have developed it on a small
industrial scale, have seen it go into industry and produce
materials which can be sold in a competitive market, then it
is time to lean back and point to a job well done-and not until
then. This is the basic creed of the Industrial Farm Products
Research Division.”
Note: This is the earliest document seen (Feb. 2017) that
contains the term “Regional Soybean Laboratory.” It is used
as an abbreviation of the Laboratory’s full formal name–U.S.
Regional Soybean Industrial Products Laboratory. Address:
Chief, Industrial Farm Products Research Div., Bureau of
Chemistry and Soils, USDA, Washington, DC.
727. Nevens, W.B. 1937. Experiments in time of harvesting
soybeans for hay. Proceedings of the American Soybean
Association p. 34-36. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: “What is the best time to harvest soybeans for
hay? This is an ever-recurring question on the part of farmers
using this crop for hay. It is a question like many others
pertaining to agricultural topics to which an exact answer

cannot be given but it is one concerning which a large
amount of factual information can be obtained. This paper
reports the results of three years’ investigations dealing with
the time of harvesting soybeans for hay.
“There are a number of reasons for harvesting soybeans
at an early stage of development. First, weather conditions
at that time are usually such that the crop may be cured with
less labor and with less loss than at later stages. Also, the
early stages of development usually come at a time when
there is a slack period in the farm program. Later on, making
hay from soybeans may interfere with silo ﬁlling and other
farm operations. Thirdly, many dairymen are of the opinion
that a very leafy, green hay is higher in feeding value than
that made from the crop after the leaves have begun to turn
yellow. They think also that at the early stages the stems are
not as hard and consequently there is less waste in feeding.
“On the other hand, many people advance a number of
reasons for late harvesting. Most important of these is the
larger yield obtained. The late-cut crop contains more seed,
of course, and some feeders maintain that the hay at this
stage has a greater feeding value.
Plan of Experiments: Harvesting was done during
two years of the experiments at ﬁve different stages of
development and in another year at four different stages.
The ﬁrst harvest was made at the full-blossom stage and
succeeding harvests at about two-week intervals. The ﬁnal
stage was that of seed ripening and leaves beginning to fall.
“Curing was done by permitting the crop to remain
in the swath a few days and then windrowing with a side
delivery rake, placing in shocks, and leaving until thoroughly
cured. Each plot was then baled in the ﬁeld and each bale
was tagged with a colored tag, using a different color for
each cutting. The hay was stored in the barn for winter
feeding.
“Winter feeding trials were carried out in which yearling
dairy heifers were fed by using two groups of heifers and
the double reversal method. In the ﬁrst year, thirteen heifers
were used; in the second year, twenty one; and in the third
year, eighteen. The hay was fed as long hay; that is, uncut.
Grain mixture and hay were the only feeds supplied. The
stems refused were saved, dried, and the percentage of hay
refused was calculated.
“Four criteria, or factors, were used in evaluating the
results of the. experiments.
“First: The Yields. These were calculated in two ways.
Field samples were taken on each date of harvest using ten
lineal feet of row at each of a number of different points in
the ﬁeld. The second method was to obtain scale weights of
the hay immediately after it was baled.
“Second: Chemical Analysis. Chemical analyses were
made of the ﬁeld samples and samples of the hay fed during
the feeding trials. From these the protein content of the hay
and the yield of protein per acre were calculated.
“Third: Gains in Weight of Experimental Animals. All of
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the experimental feeding was done with yearling heifers and
results were based upon gains in weight, during the feeding
trials.
“Fourth: Refused Hay. The hay was fed in amounts
such that the heifers cleaned up the leaves, pods, and ﬁner
portions of the stems. The remainder, consisting of coarse
stems, was collected from the manger of each animal, placed
in a labeled gunny sack, weighed, dried, and re-weighed, and
the percentage of refusal calculated in terms of the hay as
fed.
“Results:
“Yields. By far the most important factor in determining
which is the best stage for harvesting soybeans for hay is the
yield per acre. In all three years it was found that the yield of
hay per acre nearly doubles during the four weeks following
the full-blossom stage. This means, therefore, that very
early harvest causes the sacriﬁce of a large portion of the
crop. After the leaves begin to fall, however, yields decrease
rapidly. Other factors which must be considered in this
connection, however, are that delayed harvest makes the crop
more subject to loss by storms, that is, lodging may result,
making complete harvest impossible; and the storms may
also cause a loss of leaves when the crop is nearly mature.
Late harvest may also subject the crop to insect damage.
“The greatest objection to late harvest, of course, is the
possibility of encountering weather that may cause a very
great loss during curing. In one of the three years in which
these experiments were conducted, the last cutting of hay
was of very poor quality and there was a great loss in weight
caused by bad weather conditions.
“Even with good weather conditions, late cut soybeans
require a much longer time to cure because of the moisture
in the seed which disappears very slowly. It is possible,
however, when weather conditions are favorable to produce
high-quality hay from late-cut beans.
“Chemical Analyses. Results to date indicate that there
is not a wide difference in the protein content of soybean
hay harvested at different stages of development. In the case
of the 1936 crop, however, the later cuttings had somewhat
more protein than the early cuttings. This is attributed to the
large amount of seed in the late cuttings. Upon the whole, it
appears that early-cut hay certainly is not superior in protein
content to the late-cut hay.
“Complete analyses were made of the leaves, stems,
and pods of the samples of the crop taken at each of the ﬁve
harvest dates in 1930. It was found that the yield per acre
of protein, phosphorus, and lime doubled from the time of
ﬁrst harvest at the full-blossom stage up to the fourth cutting
made on September 9. Following the fourth cutting, the
yields of protein and lime decreased, presumably because
of the loss of leaves. The yield of phosphorus, however,
continued to increase slightly. At the time of maximum
yield per acre of these three constituents, namely, protein,
phosphorus, and lime, the leaves contained approximately

one-third of the protein and two-thirds of the lime of the
crop, whereas the pods contained about two-thirds of the
phosphorus and two-thirds of the protein.
“An interesting feature in connection with the stems of
the hay is that at the stage of maximum yield of hay, namely,
the fourth cutting, the stems furnish only one-ﬁfteenth of the
protein, one-tenth of the phosphorus, and one-seventh of the
lime. From the standpoint of the dairy farmer, therefore, the
loss of stems, or refusal of stems by the cattle, is very much
less serious than the loss of leaves or pods.
“Gains in Weight. Neither the early-cut nor the late-cut
hay has proved distinctly superior in feeding value as judged
by gains in weight of the experimental animals. In some
trials, gains in weight favored the early-cut hay and in others
the late-cut hay. So far as our data are concerned, it appears
that the differences in feeding value of the early-cut and
late-cut hays are less than the variability in the experimental
animals.
“Percentage of Refused Hay. In six feeding-trial
comparisons of early-cut and late-cut hay one trial showed
a greater refusal of the late-cut hay, while ﬁve other trials
showed that there was a greater waste of stems when earlycut hay was fed.
“This ﬁnding may seem out of line with expectations in
view of the fact that plant stems usually become harder with
maturity. Our results are logical and to be expected, however,
when one considers the fact that in early-cut hay the crop
consists of leaves and stems only, whereas in late-cut hay
the pods may form from twenty-ﬁve to ﬁfty per cent of the
weight of the hay. In other words, one hundred pounds of
late-cut hay contains a smaller number of pounds of stems
than one hundred pounds of early-cut hay.
“Summary: Investigations covering three seasons were
carried out to study the best time of harvesting soybeans
for hay. The hay was harvested at four or ﬁve different
stages, beginning at the full-blossom stage. Four different
methods of measuring the results were used; namely, yields,
chemical analyses, gains in weight of experimental animals,
and percentage of refused hay. The yields of hay obtained
from the later cuttings were nearly double that of the early
cuttings, and this is considered the most important factor
inﬂuencing the best time to harvest soybean hay. Chemical
analyses showed that the protein content of soybean hay
harvested at different stages of development is usually
not widely different. The gains in weight of yearling dairy
heifers fed soybean hay from different cuttings gave no
signiﬁcant indications that either early-cut or late-cut hay
was superior. In most cases, the proportion of the hay fed
which was refused as coarse stems was greater in the case of
the early-cut hay.” Address: Dep. of Dairy Husbandry, Univ.
of Illinois, Urbana.
728. Snapp, R.R. 1937. Soybeans and soybean products
for beef cattle and sheep (Continued–Document part II).
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Proceedings of the American Soybean Association p. 29-33.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Strange as it may seem, soybeans
are the only important domestic crop which produce both
a protein concentrate and a legume roughage. Hence, it is
of double importance to cattle and sheep feeders who to
a large extent may balance their rations by feeding either
soybean oil meal or soybean hay. In fact, the importance of
soybeans to the sheep industry is due largely to the use made
of the hay, since the amount of protein concentrates fed to
sheep is relatively small except at large commercial sheep
feeding stations. Large amounts of legume hay are fed to
both breeding ﬂocks and to lambs which are being fattened
for market, and soybean hay has given excellent results with
both classes of animals. Three comparisons of soybean and
alfalfa hay for fattening western lambs, made at the Illinois
station, disclosed no signiﬁcant difference between these
two roughages except that a larger amount of the soybean
hay was refused. Approximately 20 per cent of the soybean
hay fed to the lambs was left in the mangers to be weighed
back as orts, while only 7 per cent of the alfalfa was refused.
When the weight of the hay refused was subtracted from
the weight of hay fed, it was found that almost the same
quantities of alfalfa and soybean hay had been consumed by
the two lots. Since both lots of lambs made approximately
the same gain, the difference between the feeding value of
alfalfa and soybean hay was represented by the difference
in the percentage of the hay wasted, which was about 13 per
cent.
“Soybean hay is also an excellent roughage for breeding
ewes. For this class of animals soybean hay has given results
at the Illinois station equal to those secured from alfalfa.
Lambs from ewes wintered on 3.75 pounds of soybean hay
per head daily were as heavy and as thrifty as those from
ewes fed 3.125 pounds of alfalfa. Inasmuch as 13.5 per cent
more of the soybean hay than of the alfalfa was weighed
back as refuse, approximately the same amounts of the two
kinds of hay were consumed.
“Several trials involving a comparison of soybean and
other legume roughages have been made with beef cattle
by different cornbelt experiment stations. In each of three
trials at the Indiana station soybean hay was a better dry
roughage than clover hay to feed with shelled corn, corn
silage, and a protein supplement. Likewise at the Illinois
station soybean hay was equal to alfalfa hay for steer calves
fed ear corn silage. However, at both the Iowa and Illinois
stations considerably better gains were secured from clover
and alfalfa than from soybean hay where. corn silage was not
fed. This is additional evidence that soybeans whether fed
as beans or in the form of hay give more satisfactory results
when they are fed with corn silage than they do when silage
is absent from the ration.
“Some difference of opinion exists concerning the stage
of maturity at which soybeans should be cut to make the

most satisfactory hay for beef cattle. In a single trial reported
by the Iowa station, hay made from Manchu variety of beans
cut September 2, when the pods were about one-ﬁfth ﬁlled,
produced larger gains on two-year-old cattle than hay made
four weeks later when the pods were medium-well ﬁlled.
However, our observations here at the Illinois station lead us
to believe that cattle prefer hay made from fairly ripe beans
to that made from beans which are still green, even though
the latter hay consists of a much larger percentage of leaves.
That the variety of beans may have considerable effect upon
the feeding value of the resulting hay is indicated by the
fact that steers at the Iowa station fed hay made from forage
varieties of beans, mostly Pekin, made much larger gains
than similar cattle fed the same amount of hay of the Manchu
variety.
“Soybean hay as it is produced up and down the
cornbelt is far from being a standard product. In fact, it is
doubtful whether any other feeding stuff of comparable
importance from the standpoint of the amount used in
livestock production offers as much variation in quality and
feeding value. Varieties of beans cut for hay differ greatly
in their proportions of stems and leaves. Diversity in the
rate of seeding results in much variation in the texture
of the hay, particularly in the size of the stems and main
branches. Variation in the stage of maturity at which the
beans are cut and in the method of handling the hay to insure
thorough curing results in wide discrepancies in the per
cent of leaves saved, and variable weather conditions at the
time of harvest result in every stage of quality from almost
rotten and worthless to strictly No. 1 choice. However, the
lack of uniformity in soybean hay which is most serious
from the standpoint of the livestock feeder who buys hay
from his neighbor or on the open market is the diversity in
its composition. Far too often 10 or even 20 per cent of the
weight of soybean hay consists of velvet weeds, fox-tail,
crab grass, smart weeds, rough pig weed, bindweed, and
cockle burrs. Not only is such material wholly worthless
as a feed for cattle and sheep, but the wide distribution
of these undesirable weeds through the movement of hay
and the spreading of the resulting manure constitutes a
real menace to the future productiveness of our farms. So
seldom is a ﬁeld of soybeans encountered that is free from
injurious weeds, that all soybean hay of unknown origin
must be regarded as a possible source of weed infestation.
In my opinion, the American Soybean Association could
take no more worthy action than to insist that its members
plow under all beans which contained more than a stated
density of certain undesirable weeds before their seeds
become viable. Such a plan would not only be an effective
means of weed control but it would also aid our present
soil building program materially, as well as help greatly to
prevent a burdensome surplus of beans and hay. Lastly it
would tend to restore the soybean grower in the good graces
of the traveling public, from which he has fallen because of
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the unsightly condition of many bean ﬁelds during the last
few years.” Address: Beef Cattle Husbandry Div., Univ. of
Illinois, Urbana.
729. Young, A.L. 1937. Soybean harvesting studies.
Proceedings of the American Soybean Association p. 58-62.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “Seven years ago, during the 1930 meeting of
this association, I talked to you about soybean harvesting
machinery. I told you then of how the ﬁrst combine had
been brought into Illinois in the fall of 1924, primarily as
an experiment to see if it could be used for the harvesting
and threshing of soybeans more satisfactorily than other
machines then available. I mentioned that one of the chief
problems was that of harvesting and threshing in such a way
as to save a reasonably high percentage of the crop. Binding
and threshing from shock was the common method of
handling small grain crops, and when farmers began to grow
soybeans, they attempted to handle them in this same way.
The stationary threshers, when properly equipped, would
thresh the bound beans quite satisfactorily, and probably
put no greater percentage of them in the straw stack than
they did of wheat or oats. But ﬁeld losses tended to be high.
Even when cutting as low as possible, the binder cutter bar
would pass over a considerable number of the pods. Beans
shelled out by the reel, even though they fell on the platform
canvas, and others, knocked out by the packers, were likely
to be lost. Further losses occurred when the bundles were
dropped on the ground, and again when they were picked up
and placed in shocks. Perhaps the biggest loss of all occurred
when the shocks were gathered up and hauled to the thresher.
Tests in this and other states showed the total losses, with
average ﬁeld and crop conditions, to run from 15 to 25 per
cent, and from three to ﬁve times as much as for wheat
or oats under similar conditions. Other possible methods,
such as mowing and raking, or cutting with the self-rake
reaper, and then, after they had dried, gathering them up and
threshing them, gave even greater losses.
“Combining of either standing or windrowed grain had
deﬁnitely established itself as a satisfactory method in all
states west of the Missouri River. That it could be used for
wheat and oats in the cornbelt states where rains were much
more frequent seemed, then, very improbable, but at least it
was worth trying on soybeans. It was true that soybean ﬁelds
were often weedy, and weeds tended to interfere seriously
with the combining of standing grain. But if necessary, the
harvesting of soybeans could be postponed until frost had
killed both weeds and the soybean plants, after which they
would dry rapidly. By 1930 that ﬁrst experimental machine
had increased to several hundred in the state. Their owners
were using them not only for the harvesting and threshing of
soybeans, but also on most of their other small grain crops.
It was felt, however, that soybeans, of all crops commonly
grown in this section, was the one that could be most

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

“I have said so much about combining that perhaps
you are wondering if you should attempt to grow soybeans
when a combine is not available for harvesting them.
However, binding and threshing is entirely practical, and
is to be preferred to taking the risk of waiting until late in
the fall for a combine. With a little care, you may be able
to save almost as many of the beans as your neighbor does
with his combine, and perhaps they will be cleaned a little
better. Try running a dump rake down the windrows after
the shocks are picked up; you may be surprised at how many
beans you can save in this way, for our tests have indicated
that most of this loss consists of beans still in the pod and
still attached to stems that have fallen from the bundles.
Remember that the cylinder speed must be reduced to about
half that recommended for other grain, but the rest of the
machine kept at regular speed. Use as few concave teeth
as possible and still knock the beans out of the pods. A few
concave teeth well up is often better than more teeth farther
away; when the beans are extremely dry, you may need
no concave teeth. If the adjustable sieves do not provide
satisfactory cleaning, try as the bottom sieve one with round
holes. Do not let many shelled beans return to the cylinder in
the tailings, as they are then much more apt to be split. Use
a weed screen with openings large enough to take out most
of the split beans, and keep it clean so it will do some good.”
Continued. Address: Dep. of Agricultural Engineering, Univ.
of Illinois, Urbana.
730. Young, A.L. 1937. Soybean harvesting studies
(Continued–Document part II). Proceedings of the American
Soybean Association p. 58-62. 17th annual meeting. Held 1416 Sept. at Urbana, Illinois.
• Summary: (Continued): “I have already mentioned many
of the factors that contribute to satisfactory combining.
Modern machines make it possible to cut very close to the
ground, providing it is not too rough. Ridges formed by
planting in rows and cultivating is a disadvantage in this
respect. On the other hand the cultivated beans are much
more apt to be free of weeds, and that certainly helps a lot,
especially before the weeds have been killed by frost.
“The divider has a tough job where a heavy growth of
beans, and perhaps weeds, has lodged into a tangled mat. The
two common methods of handling such a condition are (1)
to use a rather large divider that projects well ahead of the
cutter bar and opens up a good path for the regular divider
at the end of the header, or (2) to let a curved rod or bar,
extending forward and upward from the point of the regular
divider, hold down the mat while the sickle cuts through it.
Either method is likely to cause shattering of a few beans.
“Manufacturers have never seen ﬁt to equip their larger
machines with quickly adjustable reels, such as are common
on binders, but are experimenting with these on some of the
ﬁve and six foot machines now coming out. Special sheet
metal shields are sometimes used at the ends of the reel.
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Pieces of belting or similar ﬂexible material fastened to the
outer edge of the reel slats will sometimes help wipe badly
lodged beans back onto the platform canvas.
“What has been said about cylinder speeds, and number
and position of concave teeth, applies to combines as well as
to stationary threshers. Knocking the beans out of the pods is
sometimes a little more difﬁcult when combining.
“Cracking and splitting the beans should be no more of
a problem when combining than when using the stationary
machine, except that there may be a greater tendency to
return shelled beans in the tailings. In the fall of 1930 we
collected 50 samples of beans, half from threshers and half
from combines, as they worked in the ﬁeld. These machines
were all in the same area, and working under similar ﬁeld
and weather conditions. The samples from the combines
showed 9.6 per cent splits, and those from threshers 10.6 per
cent. This average seems entirely too high, especially as in
the group there were both combines and threshers that were
splitting less than 2 per cent. Concaves with extra thin teeth
are sometimes used for beans, and they probably do tend to
reduce splitting.
“It is, of course, more difﬁcult to do a good job of
cleaning with the combine than with the stationary machine.
The area of cleaning sieves and screens is sometimes smaller
in proportion to the amount of material being handled; the
machine is jolting over more or less rough ground and is
seldom level. Foreign material is often high in moisture and
so heavy that it cannot easily be separated from the beans.
Use a strong blast, especially at the front edge of the sieves.
“Finally, remember that the season for combining of
beans is short at the best. Try to have your machine in the
best of mechanical condition before the season starts, so that
there will be a minimum of delay due to breakage or other
mechanical trouble. Make stops for emptying of tank, and
lubrication of the machine, as brief as possible. Employ relief
operators over the noon hour, or carry lunches and make the
stop short. Try to grow varieties that are non-shattering, and
that tend to mature early in the fall. Keep your ﬁelds as free
of weeds as possible. You will have more beans, you can
start harvesting them sooner, and can do the harvesting and
threshing with much less grief. Doing a good job of growing
your beans will greatly reduce the problem of combining
them.” Address: Dep. of Agricultural Engineering, Univ. of
Illinois, Urbana.
731. Kvicala, Bohumir. 1937. Nachylnost odrud soje ku
bakterialni spale zjistene umelou infekci [Soybean varieties
and their disposition to bacterial scarlet fever diagnosed
through artiﬁcial infection]. Sbornik CAZ (Czechoslovak
Academy of Agric. Memorial Volume). [Cze]*
Address: Czechoslovakia.
732. Savulescu, T.; Sandu-Ville, C.; Rayss, T.; Alexandri,
A.V. 1937. [Phytosanitary conditions in Romania during the

year 1935-36]. Institul de Cercetari Agronomice, Romaniei
Publ. 38:1-70. [Rom; Fre]*
• Summary: A virus disease was found on soybean
characterized by curling of the leaves, and by brown or
yellow mosaic. Address: Romania.
733. Kale, F.S. 1937. Soya bean: Its value in dietetics,
cultivation and uses. With 300 recipes. 2nd ed. Baroda State,
India: Baroda State Press. xxx + 375 p. Illust. (35 leaves of
plates, described in a separate record). Index. 22 cm. 2nd ed.
1937. [66 ref]
• Summary: Contents: 1. Deﬁciencies in the Indian diet and
soya bean as a means to rectify them. 2. History of the origin
and growth of soya bean: Derivation of the word soya bean,
origin of soya bean, literature, primitive man and soya bean,
name of the plant, home of soya bean and its expansion,
varieties of soya bean, the culture of soya bean is very
remote (It “has been the chief article of diet in China for over
7,000 years.”), reference of soya bean in old Chinese records,
how and when soya bean became known to Europeans, soya
bean in England (from 1890; J.L. North and Henry Ford),
soya bean in France (from 1739), soya bean in Italy, soya
bean in other countries of Europe, soya bean in United States
of America, India and soya bean.
3. The use of soya bean: Importance of soya bean,
dietetic importance, industrial importance, agricultural
importance (Russia, Mussolini in Italy), medical importance,
soya bean is alkalising in its effect (“Soya bean milk as well
as its ﬂour is used in foods for invalids and infants, like
Nestle’s food”), longevity and soya bean.
4. World trade in soya bean: Imports to Europe,
production of soya bean in Manchuria (58% in North
Manchuria), exports from Manchuria, oil and cake industry
in Manchuria, soya bean production in Japan, in America,
in Africa, in Australia, in Europe, in Java, in India, in
other British possessions, estimate of world production
of the soya bean, the desirability of the expansion of soya
bean cultivation, imports and exports of soybeans, soya
bean oil, and soya cake–1913-1927: Denmark, Holland,
United States, Great Britain, Japan, France, Russia, China,
Germany, Norway, Korea. Source: International Institute of
Agriculture, Bureau of Statistics, 1921, p. 420-21. A table
(p. 38) shows statistics for world production of soybeans “as
estimated by the leading ﬁrm of London soya bean dealers”
for various years from 1923 to 1929. This includes individual
statistics each year for China [incl. Manchuria], Japan, and
USA. The world totals in tons are: 3,095,000 (for 1923-25).
3,397,000 (for 1926). 4,325,000 (for 1927). 6,000,000 (for
1928), and 6,570,000 (for 1929; incl. China 5,250,000; Japan
550,000; USA 250,000; Java & Dutch East Indies 120,000;
Other Asiatic countries & Africa 400,000).
5. Botany of the soya bean plant. 6. Classiﬁcation of
soya bean. 7. Cultivation of soya bean. 8. Diseases and pests
of soya bean. 9. Cultivation of soya bean in India. 10. The

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 331
constituents of soya bean. 11. Soya bean milk. 12. Soya bean
ﬂour. 13. Industrial uses of soya bean. 14. Enriching soil by
addition of nitrogen and use of soya bean as fodder. 15. Food
requirement of the human body. 16. European and American
soya bean recipes. 17. Diabetic dishes, Mahatma Gandhi’s
experiments at Magan Wadi and opinion of scientists on
soya bean. 18. Chinese and Japanese soya bean dishes:
Toffu [tofu] or soya bean curd: Digestibility, utilization,
toffu khan, toffu nao [doufu nao], tze toffu (fried bean curd),
chien chang toffu (thousand folds), hsiang khan, kori toffu
(frozen toffu), preservation of toffu. Natto. Tokio natto and
Kyoto natto etc. Hamanan natto [Hamanatto]. Yuba. Misso
[miso]. Soya sauce. Soya bean confectionery. Roasted beans
(Chinese).
19. Indian soya bean dishes: Hindustani dishes, Moglai
dishes, Gujarati dishes, Maharashtrian dishes, Bengali
dishes, Goa dishes, Tanjore dishes. Appendixes. 1. Acreage
of soya bean in Manchuria during the last 5 years. 2. Total
ﬁgures of export during last 5 years. 3. Bibliography. 4.
Some opinions about the ﬁrst edition of this book.
The preface begins (p. iii): “This little book is written
in response to innumerable inquiries I have had from time
to time after the inauguration of the plantation ceremony of
Soya Beans at the State Agricultural Experimental Station by
H.H. the Maharaja Gaekwar of Baroda in November 1933.
“A few months after this a food exhibition was held in
Baroda where many Soya Bean dishes–Indian, European and
Chinese–were exhibited. The leading papers and journals all
over the country spoke in very glowing terms about the Soya
Bean dishes that were exhibited... Later on at the request of
Messrs. Mitsui Bussan Kaisha Ltd., a leading Japanese Firm
in Bombay, a Soya Bean Exhibition and Restaurant were
run in the Japanese village at the H.O.H. fete. So keen was
the interest and enthusiasm evinced by the cosmopolitan
public of Bombay that seats in the restaurant had to be
reserved in advance. The presence of H.E. the Governor and
Lady Brabourne and many Indian princes was an additional
evidence of the ever growing popularity of the tasty Soya
Bean dishes served there.
“At the closing of the H.O.H. fete many prominent
people of Bombay requested me to continue the restaurant
at a convenient place in the city, and asked me to open soyabean milk centres for the children of the poor who could not
afford to buy cow’s milk. Many were ready to ﬁnance any
scheme that I would propose, but unfortunately my time was
not my own as I had to attend to my duties in the State and
could not take advantage of their generous offer.
“The Departments of Agriculture of the various
provinces of India as well as many Indian States asked me to
supply them with literature regarding the cultivation and the
uses of this most useful bean. The Department of Commerce
and Industry of the Government of Bombay inquired if I
could furnish them with information about the machinery for
the extraction of Soya-bean milk. Letters of inquiries from

private individuals kept pouring in daily from all parts of
India. All this has induced me to undertake the preparation
and the publication of this book...
“From the number of experiments carried on in the
Baroda territories and outside it, I feel sure that the Indian
soil is most suitable for the cultivation of soya bean...
“The leading thought of the day in India is, ‘Village
uplift,’ and ‘Rural reconstruction.’
“Baroda, 7th January 1936, F.S.K. (p. iv)
“Preface to the Second Edition: I feel grateful to the
public for having given such a hearty reception to the ﬁrst
edition of my book. It is running into a second edition within
a year...
“Now, Soya Bean Bakeries and Restaurants have been
started in the city of Bombay and in many other towns in
India, and Soya Bean products are exhibited in almost all the
exhibitions...
“I feel highly thankful to His Highness the Maharaja
of Baroda who gave me an opportunity last year of visiting
Russia, where I have seen that seven to ten per cent. of Soya
Bean ﬂour was being added to the wheat ﬂour in order to
enhance the nutritive value of the bread. The Soya Research
Institute at Moscow is making researches into the nutritive,
industrial and economical values of Soya Bean. I have seen
there the actual working of the Soya-bean milk extracting
plant. They make casein out of Soya-bean milk. Soya-bean
cream is sold in the market.
“I visited the dietetic clinics in England, France,
Germany, Austria and other European countries, where
doctors prescribe Soya Bean bread for diabetic patients.
In Russia, rickets and consumption are treated by Soyolk
extracted out of Soya Bean...
“France is growing Soya Bean on côlt de jura [sic, Côte
d’Azur, on the Mediterranean?]. In England, through the
efforts of Mr. J.L. North, Soya Bean is realised as a ﬁeld crop
for the last two years.
“Paris, 3rd April 1937. F.S.K. (p. ix).”
Note: author’s name is pronounced KAL-ay, not KAYL
(rhymes with tail or sail). (Continued). Address: Food Survey
Ofﬁcer, Baroda State, India.
734. Kale, F.S. 1937. Soya bean: Its value in dietetics,
cultivation and uses. With 300 recipes. 2nd ed. Photos and
illustrations (Continued–Document part II). Baroda State,
India: Baroda State Press. xxx + 375 p. Illust. (35 leaves of
plates). 22 cm. 2nd ed. 1937. [66 ref]
• Summary: Photos (mostly original) show: (1) “H.H.
the Maharaja Gaekwar of Baroda the ﬁrst Indian Ruler
to inaugurate the soya bean plantation ceremony in his
State 24th November 1933” (frontispiece, facing the title
page). (2) “Dedicated to my noble master, His Highness
the Maharajah Sir Sayajirao Gaekwar, G.C.S.I., G.C.I.E.,
Farzande-Khas-e- Daulate-Englishia (p. 1). (3) Soya bean
ready for shipment at port Dairen, South Manchuria (p. 28).
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(4) View of Dairen harbour with bags of soya bean ready for
shipment (p. 30). (5) Transport of soya beans [on sleds] on
the frozen Liao-ho River near New-chwang [Newchwang,
later Yingkou], North Manchuria (p. 31). (6) The Maharaja
of Baroda seated in a chair, lecturing on the dietetic and
industrial importance of soya bean (p. 37). (7) The Indian
method of interculturing; two bullocks in a ﬁeld (p. 80).
(8) Bavabhai B. Patel, 65-year-old farmer interested in the
cultivation of soya bean, in a ﬁeld of soya beans with two
bullocks (p. 82). (9) A ﬁeld of soya beans grown [in 1934
or 1935] by Hargovan Bavabhai Patel, of Achisara, Taluka
Sinor, Baroda District; he has been awarded the ﬁrst prize
for his good cultivation (p. 84). (10) A soya bean plant
having more than 500 pods, fodder type variety grown at
the Agricultural Experiment Station, Baroda (p. 86). (11)
Poona fodder type green variety grown at the Agricultural
Experiment Station, Baroda (p. 89). (12) Bags of soya bean
seeds grown as Baroda State crop of 1935 (p. 91). (13) The
luxuriant growth of the fodder type variety at the Baroda
Agricultural Experiment Station (p. 103). (14) “The biggest
soya bean milk factory at Moscow (Russia).” Four small
photos show the plant at work, “Milking the earth” (p. 138).
(15) “The author’s own child 3 months’ old fed on soya bean
milk” (p. 144). (16) “Soya bean oil pressing mill worked by
hydraulic power” (p. 158). (17) The Palace Bakery–”The
ﬁrst soya bean Bakery in India” (p. 196). (18) “Mahatma
Gandhi who uses soya bean at Maganwadi” (p. 251). (19)
Many people seated at tables in the “Soya Bean Preparation
Restaurant” at the H.O.H. Fete, Bombay (p. 278). (20) Many
Indian men standing at the “Soya Bean Restaurant at the
Rural Life Exhibition, Baroda, on the occasion of H.H.’s
Diamond Jubilee, 7 Jan. 1936 (p. 332).
Illustrations show: (1) “Shen-Nung. The Chinese
emperor 2838 B.C. called ‘the heavenly farmer.’ He used to
plant Soya bean every year with great ceremony” (p. 17). (2)
A plant with branches showing the various ways in which
the soya bean plants and seeds are used (p. 23). (3) Cartoon
(from the American Medical Assoc. cartoon series) of a
skeleton raising a glass of milk in one hand; he is standing
behind a table on which is a bowl labeled “impure milk.”
The caption: “’I drink to the death of the whole table’–the
dangers of contaminated milk” (p. 132). Address: Paris,
France; Formerly: Food Survey Ofﬁcer, Baroda State, India.
735. Mendez, Ferdinand. 1937. Annual report of the
assistant agronomist for the ﬁscal year 1935-36. Puerto Rico
Agricultural Experiment Station, Annual Report. p. 82-84.
For the ﬁscal year 1935-36.
• Summary: The ﬁrst section, titled “Preliminary tests with
soybeans” notes that 9 soybean varieties were planted on
the station grounds [at Rio Piedras]. Eight of these “were
supplied by the Bureau of Plant Industry, U.S.D.A., thru the
Ofﬁce of Extension Service of the College of Agriculture and
Mechanic Arts, and the P.R. Agricultural Experiment Station

at Mayagüez [Mayaguez]. They were the following:” Hahto,
Rokusun, Higan Mame, Cha Mame, Yellow Mammoth,
Easycook 17, Haberlandt, and Illini.
“Except for the yellow Mammoth, which is used for
industrial purposes, the others are edible varieties used
mostly for human food. The other variety, Otootan, used
for hay, was received from the station at Santiago de Las
Vegas, Cuba. Details of germination, growth, height,
time of blooming, pod forming and ﬁlling, harvesting,
shattering, disease, and insect pests are given. Eight positive
conclusions are given.
The 2nd section, “Cooking tests,” states: “Dry seed of
the edible varieties tested was sent to the ofﬁce of the Home
Demonstration Work of the Agriculture Extension Service
of the University of Puerto Rico to study their culinary
qualities.” A report concluded: “The varieties Hahto and
Yellow Mammoth are the ones which taste best.” Address:
B.S., Asst. Agronomist, Div. of Phytotechnics, Univ. of
Puerto Rico, Rio Piedras.
736. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans. Yearbook of Agriculture (USDA) p. 1154-89. For
the year 1937. [67 ref]
• Summary: Contents: History of the soybean. World
distribution and production. Utilization of the soybean
(with chart). Improvement of soybean varieties. Methods
in breeding: Natural and artiﬁcial crossing, mutations.
Inheritance studies and cytology: Plant characters (ﬂower,
stem, pubescence, and foliage; height of plant and maturity;
pod-bearing habit and pod characters; sterility, growth habit),
seed characters (color of seed coat, hilum, and cotyledon;
other seed characters), yield of seed. Disease resistance.
Identiﬁcation of genes and chromosomes. Selected
references on genetics of the soybean. Appendix: 1. Workers
identiﬁed with soybean improvement: United States, foreign
countries. 2. List of soybean genes (table). 3. Linkage of
soybean characters (table). 4. Soybean varieties: Origin and
varietal characteristics (table listing 101 named soybean
varieties; for each is given the place and date of introduction
or origin, days to mature, ﬂower color, pubescence color, and
seed characters {coat color, germ color, hilum color, seeds
per pod, seeds per pound}, uses {dry-edible beans, forage,
green-vegetable beans, grain}).
The section titled “History of the Soybean” states: “The
early history of the soybean is lost in obscurity. Ancient
Chinese literature, however, reveals, that it was extensively
cultivated and highly valued as a food for centuries before
written records were kept. It was one of the grains planted
by Hou Tsi, a god of agriculture. The ﬁrst record of the plant
is contained in a materia medica describing the plants of
China, written by Emperor Sheng Nung [sic, Shen Nung] in
2838 B.C. The crop is repeatedly mentioned in later records
and it was considered the most important cultivated legume
and one of the ﬁve sacred grains essential to the existence of
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Chinese civilization. Seed of the plant was sown yearly with
great ceremony by the Emperors of China, and poets extolled
its virtues. The records of methods of culture, varieties for
different purposes, and numerous uses indicate that the
soybean was perhaps one of the oldest crops grown by man.”
Note 1. This is the earliest English-language document
seen (Nov. 2017) which states that: (1) The soybean was
one of the “ﬁve sacred grains.” (2) “The early history of the
soybean is lost in obscurity.” (3) The soybean was planted
at an early date by “Hou Tsi, a god of agriculture.” (4)
The “soybean was perhaps one of the oldest crops grown
by man.” It is also the earliest document seen (May 2014)
in which William Morse mentions the mythical Chinese
emperor “Sheng Nung” in connection with soybeans.
More broadly, this entire story linking Shen Nung with
the earliest written record of the soybean, is completely
incorrect. Yet because the story was written by Morse (highly
regarded as America’s leading authority on the soybean) in
a USDA publication, it has unfortunately been repeated, and
this source cited, again and again down to the present day
(see Hymowitz 1970; Hymowitz and Shurtleff 2005).
Note 2. This is the earliest English-language document
seen (May 2014) in which the emperor’s name is spelled
“Sheng Nung.”
Note 3. This is the earliest document seen (July 2007)
in which William Morse tries to write an early history of
the soybean in China. Unfortunately, he does not cite his
sources.
The section titled “Improvement of soybean varieties”
states: “In the United States, more than 50 percent of the
acreage devoted to soybeans is used for forage and pasture;
breeding work, therefore, has tended largely toward the
development of varieties for hay, silage, and pasture. The
development of such varieties as Virginia, Laredo, Otootan,
Wisconsin Black, Manchu, Wilson-Five, Kingwa, Peking,
and Ebony by selection from introductions has been the
principal factor in the increased use and acreage.
“Beginning with 1929, the use of soybean seed by oil
mills has led to a demand for yellow-seeded varieties of high
oil content. Agronomists and plant breeders have attempted
to meet this demand by making large numbers of selections
from foreign introductions and locally grown varieties
and by analyzing these for oil content. This has brought
about the development of several superior oil varieties and
has resulted in a large increase in production of beans for
milling purposes. The most popular of these varieties are
Illini, Dunﬁeld, Mukden, Mandell, Scioto, Mansoy, Manchu,
Mamredo, Delsta, and Mandarin. Results of analyses with
more than 1,000 selections and varieties have shown a range
of from 12 to 26 percent in oil content. From studies of the
oil content of varieties grown in a given locality, it seems
possible, from the breeding standpoint, to produce varieties
high or low in oil, at least within the known ranges of
variation exhibited by common varieties.” (p. 1161-62).

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

Canada (3, all in Ontario province): Central
Experimental Farm, Ottawa: F. Dimmock. Dominion
Experiment Station, Harrow: C.W. Owen. Agricultural
College, Guelph: O. McConkey.
England (1): Royal Botanic Gardens, London: J.L.
North.
Germany (3): Kaiser Wilhelm Institute, Manchberg: W.
Rudorf. Südd. Soya-Institut, München: K. Baumeister. SoyaInstitut, Mannheim: L. [Lene] Mueller.
Japan (Incl. Chosen/Korea) (6 stations): Imperial
Agricultural Experiment Station, Tokyo: H. Terao. Hokkaido
Imperial Agricultural Experiment Station, Kotoni: V. Fujine
and T. Hoshino. Saitama Agricultural Experiment Station,
Ageo: T. Hasegawa. Central Agricultural Experiment Station,
Suigen (Chosen [Korea]): I. Nagai. Central Agricultural
Experiment Branch Station, Shariin (Chosen [Korea]): Y.
Takahashi. Akita Agricultural Experiment Station, Akita: K.
Adachi.
Manchuria (6 workers at 3 South Manchuria Railway
Agricultural Experiment Stations). Kungchuling: Y.
Nakamoto, S. Tsuda, M. Ishikawa, and K. Adachi.
Hsiungyocheng: K. Hisatake. Kaiyuan: S. Kofuku. Address:
1. Senior Agronomist; 2. Assoc. Agronomist. Both: Div.
of Forage Crops and Diseases, Bureau of Plant Industry
[USDA, Washington, DC].
738. Hartz, Jacob. 1937? Soybeans in the South. Paper
presented to farmers in Arkansas. 4 p. typescript. Undated.
Unpublished manuscript. 28 cm.
• Summary: This lecture, which has no date or title, was
almost certainly presented by Jacob Hartz in late 1937
or early 1938 (see L. Windish 1981, p. 94). It begins: “I
thought it would be interesting to relate the experience we
have had in the past thirteen years, in growing, marketing
and experimenting with various varieties of Soy Beans in
our section of the state, the Rice Belt. So we trust you will
excuse occasional personal references that will be made in
our talk.
“Being in the seed growing and marketing business, as
well as conducting a farm supply and equipment business,
it was only natural that we ﬁrst acquaint ourselves with the
agricultural possibilities of Soy Beans in the territory that we
serve with our stores, which is strictly agricultural, and only
a few years ago was practically a one crop territory, rice.
“Because our Rice lands were becoming badly infested
with water grass and other noxious weeds, and our rice
production per acre was declining rapidly, my associates in
business and I could see the necessity of introducing a crop
that would not only clean up our rice lands, but would also
put fertility back into the soil, to try to build back our yield
per acre, to somewhere near where it was when our land was
ﬁrst farmed in rice.
“This was in 1925 and Soy Beans were just beginning
to be recognized as a soil building crop in the United States,
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and the possibilities for them as a commercial crop looked
good, so we decided to introduce Soy Beans as the crop for
our farmer customers and friends to adopt in cleaning up and
building up our worn out Rice Lands.
“We enlisted the support of our bank, they agreeing to
pay for twenty bushels of Laredo Soy Beans, we to distribute
them and follow up the results. We gave them away in lots of
one peck and one-half bushels to our key farmers. From this
small start in 1925 we have pushed the culture of Soy Beans
in the Rice Belt of Arkansas until the acreage has grown to
the point that in 1937 there were more than 60,000 acres
planted in our territory. From the start of this movement we
promised our farmers a cash market for all the Soy Beans
they would bring to us, in marketable condition and suitable
for seed purposes.
“We have truly lived up to this promise, and he results of
this program can be seen by the new seed plant and elevator
we have recently completed at a cost of about forty thousand
dollars. And our section is now considered a chief source of
supply for Soy Beans seed.
“We shipped the ﬁrst Soy Beans to be used for
processing or milling purposes in June 1937, have already
shipped several cars for crushing this year, and at the present
time it looks like we will have 25 or more cars above seed
trade requirements.
“In my opinion, I see soy beans as one of the major
crops of the South in the next ten years. If you had been told
ten years ago that the United States would produce about
forty million bushels of Soy Beans in 1935, 29 million in
1936, and 40 million in 1937, you would have had a good
laugh, but this is what actually happened. You would still
have had a better laugh if anyone had even suggested that
soy beans would be traded in on the Chicago Board of Trade
in both spots and futures in 1936. Yet the fellow who dubbed
soy beans as being the infant of the 1936 commodity markets
was certainly right, as the new born babe is cutting wath [sic,
teeth?] for himself, at the present time.
“Our basis of prediction for soybeans being one of
the major coming crops of the South is based on three
fundamental facts: ﬁrst the adaptability of the plant in all
cotton and corn growing sections of the South; second,
the recognized value of soybeans by the farmers as a land
builder and a forage crop; and, third, the cotton seed crushing
industry of the South is highly over-industrialized and is
clamoring for an auxiliary product to use in addition to
cotton seed, with which to keep their plants busy during their
slack periods. This situation will be more pronounced since
the Farm Bill was passed, curtailing the cotton acreage about
one third.
“My friend G.H. [George Heartsill] Banks, former
Director of our Rice Branch Experiment Station, refers to
Soybeans as being the triple threat crop of the legume plants:
ﬁrst, as a soil builder, second, as a forage crop, and third,
as a grain crop. We will take up the merits of the plant in

their rotation. As a summer legume for soil building, we
believe most Southern Farmers will agree that the crop has
no superior and is better than most summer legumes. The
crop adapts itself to most every type of soil and will do well
wherever corn or cotton is grown.
“As a forage crop, we believe soy beans can be
produced cheaper per ton in the South than any other legume.
When the proper hay varieties are seeded, such as OTooTan
and Southern Laredos, yields of two to three and one-half
tons of hay per acre are being made, depending, of course,
upon the richness of the soil.
“In our opinion, however, the greatest possibility for
the crop in the South is as a grain producer. The farmers
of Illinois, Indiana and Iowa are ﬁnding soybeans very
proﬁtable to grow on their very best and highest priced corn
land. These beans, as you know, are sold to the Soy Bean
crushing industry. This is a new industry that has sprung up
in the North in the past ten years, and in this connection, we
might say this industry is giving our cotton seed crushers
plenty of competition, which they would have been in better
shape to meet had they recognized the possibilities of Soy
Beans as an auxiliary crushing crop a decade ago.
“By encouraging the farmers of the South to go into
soybeans as a secondary money crop at that time, they
would now be in position to meet the soybean meal and oil
competition they are having, with the same product, which
has many more and varied uses than have cotton seed oil
and meal. when it is realized that the average amount of
lint cotton per acre produced in Arkansas and the South is
about 186 pounds, you can readily see the need of a rotation
crop, such as soy beans, to help rebuild and maintain the
productiveness of our soils.” Address: Stuttgart, Arkansas.
739. Hanson, Earle W. 1938. Parasitism and physiologic
specialization in Fomes lignosus. Phytopathology 28(1):8.
Jan.
• Summary: Investigations with a number of leguminous
crops showed that those susceptible to infection by Fomes
lignosus (a fungus; current name Rigidoporus microporus)
are navy beans, soybeans, cowpeas, and garden peas.
This is an abstract of a paper presented at the TwentyEighth Annual Meeting of the American Phytopathological
Society, Indianapolis, Indiana, December 27 to 30, 1937.
Address: Minnesota Agric. Exp. Station.
740. Larson, A.O.; Fisher, C.K. 1938. The bean weevil and
the southern cowpea weevil in California. USDA Technical
Bulletin No. 593. 71 p. April. See p. 10-11, 13-14. [98 ref]
• Summary: Table 2 shows that no weevils emerged from
Mammoth Yellow soybeans after they were exposed to
the larvae. No dead larvae were found within the seeds,
and no seeds were infested. “In some kinds of seeds
practically every larva becomes an adult weevil under
favorable conditions, but in other seeds, notably the
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Windsor bean (Vicia faba), lima bean, and soybean, only a
very small percentage of the young larvae reach maturity”
(p. 11, 15). The authors have bred the southern cowpea
weevil repeatedly on more than 9 varieties of soybeans, 3
varieties of adsuki beans (Phaseolus angularis Willd.), etc.
Discusses Acanthoscelides obtectus, and the cowpea weevil,
Callosobruchus maculatus F. Address: 1. Entomologist,
Div. of Truck Crop and Garden Insect Investigations; 2.
asst. entomologist, Div. of Fruit Insect Investigations. Both:
Bureau of Entomology and Plant Quarantine.
741. Beeson, K.E. 1938. Soybeans in Indiana. Indiana
(Purdue) Agricultural College, Extension Bulletin No. 231.
16 p. May. Revised in Feb. 1944 and 1955.
• Summary: Contents: Introduction. Uses. Soil building.
Green manure. Erosion. Inoculation. Seed storage and
selection. Varieties. Yellow varieties: Richland, Mandell,
Dunﬁeld, Illini. Manchu. Colored soybeans. Bland and
brown soybeans: Kingwa, Wilson. Soil preparation and
time of seeding. Rate and method of seeding. Cultivation.
Harvesting for hay. Harvesting for seed. Future (about
750,000 acres of soybeans are grown each year in Indiana; of
these about half are harvested for commercial uses).
“Summary: From a few thousand acres grown in the
State twenty-ﬁve years ago to over three-quarters of a million
acres grown in l937 is the remarkable history of soybeans
which now rank as one of Indiana’s major crops with an
annual value of from ﬁfteen to twenty million dollars. Need
for hay, and demand for seed promoted the early acreage
expansion. The adaptation of the combined harvesterthresher to corn belt conditions, and the development of
soybean oil mills made possible the expansion of soybean
acreage for cash crop purposes. Soybean oilmeal, oil, and
ﬂour going into livestock feeding, human food and industrial
ﬁelds provide the outlets needed for these soybean products.
“Soybean hay is equal to red c1over in feeding value.
“Soybean oilmeal compares favorably with other
supplements of similar protein content in livestock rations.
“Soybeans are not as effective soil builders as clovers
because much less residue is left in the soil.
“Under most soil conditions, soybeans should be used as
a supplementary legume to clovers in the rotation.
“Yields of small grain are usually beneﬁted by soybeans,
but should be liberally fertilized with phosphate and potash.
“With a good cover crop such as wheat or rye following
solid seeded soybeans, danger of erosion is not great.
“Seed should be inoculated until soil in the producing
ﬁeld carries abundant inoculation as indicated by many
nodules clustered on the roots of the soybeans.
“Varieties should be selected according to the section of
the State in which they are to be grown and the use for which
they are intended.
“A seed bed prepared as for corn, with thorough weed
control practices both before and after planting, is essential

for success with soybeans.
“For maximum feeding value of the hay, the seed should
be well developed in the pod before harvest.
“Oil mills prefer yellow varieties that are rich in both oil
and protein.”
Photos show: (1) A farmer in a ﬁeld of soybeans, seated
on a cultivator, pulled by two horses. “Cultivating soybeans
while weeds are in the ‘white’ is essential to weed control,
and helps struggling soybean plants through a crusted soil.
The rotary hoe is extensively used by growers. Cultivation
from shortly after seeding until soybeans are ten to twelve
inches high may be practiced.
(2) A farmer seated on a plow pulled by 5-6 mules in a
large ﬁeld of soybeans. “A crop of soybeans plowed under
for green manure leaves as much nitrogen per acre as a good
crop of clover.”
(3) A farmer inoculating soybeans, standing with a
shovel in the back of his truck. “Inoculation should be
carried on for seed for each ﬁeld until roots are covered with
an abundance of nodules.”
(4) Two farmers, one standing and one seated on a rig,
each pulled by a team of mules or horses. “Soybeans require
a thoroughly prepared seed bed.”
(5) Many piles of soybeans in a ﬁeld. “Soybeans for hay
are widely used. Approximately half of the soybean acreage
annually is used for this purpose.
(6) “A combined harvester-thresher is extensively used
by farmers who produce soybeans as a cash crop.” Address:
Div. of Agronomy.
742. Crocker, William. 1938. Life-span of seeds. Botanical
Review (The) 4(5):235-74. May. [71* ref]
• Summary: Contents: Introduction. Storage conditions and
life spans of seeds: Seeds of short life span (if kept in open
air after harvest; yet wild rice seeds, for example, maintain
their vitality perfectly if stored in water at 0-1ºC), seeds of
water plants, seeds of land plants that endure considerable
drying (“The life-span of seeds is, of course, determined by
two factors, genetical constitution and seed storage... The
most important storage factors in determining life-span in
this group of seeds are: moisture content, oxygen supply,
temperature, and sealed storage.” Guillaumin (1928) found
that soy beans stored in air lost their viability completely in
6 years, while those stored in nitrogen gas or in a vacuum
retained their full vitality for the same period. Thus oxygen
reduces the life-span of soybeans). Records of life-span of
macrobiotic seeds (Four storage factors play important parts
in elongating the life-span of certain seeds: moisture content,
temperature, oxygen pressure, and sealed storage). Life-span
of seeds in soil: United States Department of Agriculture
buried seed project (started in 1902 when 32 sets of 107
species of wild and cultivated plants were buried at three
different depths; has gathered the most extensive, reliable
data to date). Life-span of seeds under water. Life-span of
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coniferous seeds. Life-span of farm and garden seeds (of the
cereals, oats live the longest, followed by wheat and barley).
Summary.
Table II (p. 290) shows Becquerel’s 1934 record of
the longevity of old seeds–including Ervum lens (lentils).
In fact, 11 of the 13 seeds in the table are legumes. The
longevity he determined ranged from 158 years to 55 years.
The probable longevity ranged from 221 years to 100
years. “Becquerel suggested that if seeds could be held at
a very low temperature in perfect anaerobic [oxygen-free]
and anhydrous [water-free] condition, they might live for
enormous periods.
Based on their life-span under optimum conditions,
Ewart (1908) divided seeds into three basic types: (1)
microbiotic, whole life span does not exceed 3 years; (2)
mesobiotic, whose life span ranges from 3 to 15 years; and
(3) macrobiotic, whose life-duration ranges from 15 to more
than 100 years.
Note: This is an interesting and unusual use of the word
“macrobiotic.”
We do not yet have reliable information on the
optimum storage conditions for many kinds of seeds. And,
in fact, there is a great deal of contradictory, incorrect, and
misleading information on this important subject (p. 235).
From the USDA buried seed project, after 20 years
burial, some seeds of 51 of the 107 species were still alive.
From the legume family (Leguminosae): Lespedeza 48%,
Robina 31%, Trifolium (3 species) 15.5%, Cassia 2%.
Seeds of cultivated plants that were dead after 20 years
in the soil, and mostly dead even after 1 year in the soil,
are: oats, barley, rye, wheat, corn, hemp, buckwheat, pea,
cowpea, bean, sunﬂower, etc. Seeds that survive have a long
dormancy or dormant period in the spoil. The leguminous
seeds survive because of hard seed coats.
Goss (1924), who has discussed the results of USDA’s
buried seed test after 20 years, drawing the following
conclusions: “Depth of burial has little effect on the
longevity of the seeds. Seeds of cultivated plants, especially
of cereals and garden legumes, perish quickly in the soil,
while seeds of wild plants, especially of persistent weeds like
docks, lamb’s quarters, plantains, daisies, poke, purslane,
Jimson and ragweed, retain their vitality well. Persistent
weeds cannot be controlled by plowing the seeds under, for
the seeds outlive any crop rotation” (p. 256).
Legumes with hard seed have a long life-span, however
many seeds without hard coats have long life-span in the
soil. Respiration reduces stored starch. Some seeds have
longer life-span in the soil than in ordinary dry storage.
Note: The Boyce Thompson Institute for Plant Research
was founded by William Boyce Thompson, a wealthy
man, and named in honor of his parents. The laboratories
began operation in 1924 across the street from his country
estate Alder Manor, in Yonkers, New York. In 1978 it
moved into a large new building at Cornell University,

New York. Although afﬁliated with Cornell, the institute
maintains its independence with a separate endowment,
Board of Directors, business ofﬁce, and employee beneﬁts
program. Close ties between BTI and Cornell foster many
collaborative relationships that are beneﬁcial to both
institutions. As of 2010 BTI is deeply involved with genetic
engineering and organizes conferences on the subject.
Address: Director, Boyce Thompson Institute for Plant
Research, Inc. [Yonkers, New York].
743. Sitterley, John H. 1938. Inter-relations of the soybean
enterprise in a farming system. Proceedings of the American
Soybean Association p. 48-55. 18th annual meeting. Held 1214 Sept. at Wooster and Columbus, Ohio.
• Summary: Note: Much of this article is about crop
rotations. It also shows most farms to be tightly-integrated,
complex entities.
“On many farms in Ohio and in the corn belt a deﬁnite
crop rotation and livestock program is followed year after
year. Permanent modiﬁcations are made in such a system
only after careful thought and calculation on the part of the
farmer. (Of course, he will make temporary changes in his
deﬁnite program as emergencies arise but only as long as
these emergencies exist is he likely to permit his deﬁnite
program to be modiﬁed.)
“Such a farming system is most likely to be found in
operation on the better owner-operated and tenant-operated
family sized farms. On many others, particularly the cropshare rented and some of the larger farm units, the plan of
operation is less deﬁnitely established and if established at all
is less rigidly held to. This is probably due to more frequent
changes in operators, to more crop failures, especially grass
crops, to failure to plant on time and to the greater ﬂexibility
of the plan on the larger farm units. On such farms, the
modiﬁcation of the rotation or livestock system meets
with less resistance. Likewise, the system followed much
of the time is a temporary one and frequently requires an
emergency crop to complete the crop program.
“The introduction of a new enterprise into the farming
systems followed on these two types of farms will be met
differently by their respective managers. In the instance of
the deﬁnitely established system many phases of the farm
program are ﬁxed or semi-ﬁxed at present such as the size
and number of the crop ﬁelds, the building capacity, the
labor, power and equipment supply, the number and type of
livestock kept and the skill and managerial experience of
the operator. The introduction of a new enterprise into such
a well-established system is like forcing one’s feet into his
friend’s good leather shoes that ﬁt the owner perfectly. They
may ﬁt one fairly well but it is highly probable that they will
cause considerable discomfort.
“By keeping these two general types of farming systems
in mind as we attempt to appraise the ‘Inter-relations of the
Soybean Enterprise in a Farming System,’ we will be better
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able to understand the farm management problems involved
in ﬁtting the soybean into the farm organization and the place
of the bean on corn belt farms.
“First let us examine its effect upon the economic use
of the land. Into what crop rotations will soybeans work
successfully in Ohio and other areas of similar soil and
climatic conditions? Good agronomic and farm management
practice requires that the rotation provide the highest
possible net return over a period of years and at the same
time maintain the productivity of the soil. To do this the
rotation must contain as large an acreage of the high-income
producing crops as possible and a sufﬁcient acreage of the
soil restorative and building crops as are necessary to rebuild
the soil. The control of erosion on erodible soils must also be
considered in building the rotation.
“The old rule in building a rotation is to have a clean
cultivated crop such as corn, a small grain crop such as
wheat or oats and a meadow crop in each complete rotation.
The number of years of each of these general types in the
rotation varies with the productivity and erodability of the
soil. Into which of these categories does the soybean ﬁt? It
partakes of the characteristics of both the clean cultivated
and the small grain. Early in its growth, it is deﬁnitely a
clean cultivated crop, being a poor crop during that time for
the control of erosion. Later, as the beans completely cover
the soil, it resembles somewhat the grain crops. As to its
effect upon the productivity of the soil when used for hay or
grain it is generally considered to remove more from the soil
than it returns. The extent of its depleting character depends
upon the use made of the beans and whether or not the plant
residue is returned to the soil.
“From the farm management standpoint, the rotation
must be built up of crops that will give the greatest
continuous net returns. To do this the crops included must
maintain the productivity of the soil, they must ﬁt well
together, requiring as little special power and equipment for
each as possible and as little labor as possible for plowing
and ﬁtting during the rotation. There must also be few labor
peaks and uniform labor distribution throughout the year if
the farmer is to make the best use of his resources.
“The use that is to be made of the soybeans, whether
harvested for hay or as grain, must be considered. If they
are to be used as hay, the problem of ﬁtting them into the
rotation is much less complicated than that of ﬁtting them in
as grain. To obtain good yields of beans as grain, a relatively
long growing season is required. This generally delays
harvesting until it is too late to safely sow fall wheat. Early
sowing of the beans has in some seasons enabled them to
mature and to be harvested in time to permit the farmer to
follow the beans with fall wheat. If there are many weeds
present among the beans even though the beans mature early,
the harvesting, if done with a combined harvester, may need
to be delayed until after a killing frost. This generally delays
the removal of the beans from the land until it is too late to

seed fall wheat. The older and less satisfactory method of
harvesting beans, cutting with a binder and threshing with a
stationary thresher, permits earlier harvesting, but at much
greater cost both in labor and loss of beans.
“When the beans are harvested for hay it is possible
to complete the harvesting in ample time for the seeding
of wheat on the bean land in the fall. Where the beans are
harvested for grain, relatively few farmers have as yet
succeeded in growing and harvesting them in time to sow
wheat that year. Thus, it has been necessary for them to
follow the beans with some other crop that may be sown the
following spring. In sections of Ohio and of the corn belt
where the soil and climatic conditions are favorable for the
production of oats, many farmers are using oats and seeding
grass in the oats. In regions where the production of oats is
less certain and yields generally poor, it is desirable to ﬁnd
some other crop to follow the beans. With wheat eliminated,
corn, alone of the major crops, remains as a possibility.
“Until a higher yielding, earlier maturing strain of
soybeans that can be produced economically is developed
that will enable the farmer to regularly sow fall wheat
following the removal of the beans as grain, we must
conclude that the crops that ﬁt best into the rotation to follow
beans are rather rigidly limited to a spring sown grain, such
as oats or to a clean cultivated crop such as corn. In Iowa,
Mighell, Hughes and Wilkens found that approximately one
half of the soybean land the following year was planted to
corn and one half to small grains, primarily oats.
“We must build our soybean rotations where the beans
are harvested as grain around (1) soybeans followed by a
spring grain such as oats (2) soybeans followed by corn. A
workable rotation that includes beans is ‘Soybeans, oats,
meadow, corn.’ It is also the one most generally used today.
This rotation may be modiﬁed to include wheat where
desired by plowing the oats land and sowing wheat which
is then followed by one or two years of meadow. In some
of the intensive corn growing area two years of corn instead
of one may be used. It is more likely that in the heavy corn
areas the soybeans will be ﬁtted into the rotation in place of
part or all of the second year of corn. In such cases, they are
replacing part of the corn acreage. In others, they are merely
lengthening the rotation, thus reducing the annual acreage of
each.
“The second possibility, that is corn following beans
in the rotation, means that the corn will be cut and wheat
sowed which, in turn, must be followed by a legume
meadow for one or more years, if the productivity of the soil
is to be maintained. Following the meadow, there are two
possibilities, either corn or soybeans. If corn is used as is
the common practice, the beans will follow the corn and in
turn be followed by corn, making at least a ﬁve year rotation
containing two years of corn and a total of four out of ﬁve
soil depleting crops. It also includes three out of ﬁve crops
that subject the land to erosion. Likewise, it necessitates that
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the land be plowed three years out of ﬁve. Since plowing
is probably the greatest power consuming operation that
the farmer has, this rotation has its disadvantages. The
other possibility is to sow soybeans on the newly plowed
meadowland followed by corn, wheat and back to meadow.
This rotation is being initiated at present on some farms
in southwestern Ohio where spring sown grains are not
considered proﬁtable and where two years of corn draws too
heavily on the land.” Continued. proﬁtable or practical over
a long period when the effect of the resulting heavy drain on
the soil is considered. Continued. Address: Rural Economic
Dep., Ohio State Univ.
744. Sitterley, John H. 1938. Inter-relations of the soybean
enterprise in a farming system (Continued–Document part
II). Proceedings of the American Soybean Association p. 4855. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: (Continued): How will these soybean rotations
compare in their potential’ income producing capacity with
the older rotations? As a basis for comparison between
these rotations, I have used the average yields and average
December farm prices of the crops entering into these
rotations for the past ten years (1928-1937) in Ohio.
(Footnote 1)
“(1) The ten year average yields used were as follows:
Corn 36.5 bu., soybeans 16.7 bu., wheat 19.5 bu., oats 30.8
bu., and all hay 1.14 tons. The ten year average December
farm prices used were as follows: Corn $.551 per bu.,
soybeans $.986 per bu., wheat $.839 per bu., oats $.344 per
bu., and all hay $9.28 per ton.
“On this basis the ten year average annual gross value
per acre was corn $20.13, soybeans (as grain) $16.47, wheat
$16.37, oats $10.62 and all hay $10.58.
“The average per acre gross value of the rotation
containing soybeans is as follows:
“Soybeans (as grain) oats, meadow, corn $14.45
“Soybeans (as grain) oats, wheat, meadow, corn 14.83
“Soybeans (as grain) corn, wheat, meadow, corn 16.73
[highest]
“Soybeans (as grain) corn, wheat, meadow 15.88
“The average per acre gross value of the common
rotations with which the soybean must compete is as follows:
“Corn, corn, oats, meadow $15.36
“Corn, oats, (sweet clover catch crop) 15.37
“Corn, wheat, meadow 15.69
“Corn, corn, wheat, meadow 16.80 [high]
“Corn, oats, wheat, meadow 14.42
“The rotation including soybeans and oats has a
somewhat smaller gross annual value when compared with
other rotations now used in the oats producing areas of the
corn belt.
“The rotation, corn, soybeans, corn, wheat, meadow,
has a higher gross value than most of the common rotations

followed but slightly less than the corn, corn, wheat, meadow
system. The soybean, corn, wheat, meadow rotation has
approximately the same gross value as the common corn,
wheat, meadow rotation used in southern Ohio and to some
extent in the southern one half of the corn belt. The former
rotation does, however, provide for a smaller annual acreage
of corn. It also requires that a greater annual acreage be
plowed.
“One must not conclude that although the gross values
of the soybean rotations are the same or less than those
followed at present, the farmer would not be ﬁnancially
as well or better off raising the beans. Neither must we
conclude that a rotation such as corn, soybeans, corn, wheat,
meadow having as high or higher gross value than other
common rotations would be more proﬁtable or practical over
a long period when the effect of the resulting heavy drain on
the soil is considered.
“The gross value cannot be expected to convey as
accurate a picture of the economic merits of the various
rotations as the net value would if it were available. The
gross value does represent the sale value of the crops in the
rotation and since a major part of the cost that enters into the
crop production, such as rent, power, machinery and labor,
remains ﬁxed, the use of less power, machinery and labor
will not necessarily mean a larger spendable income for the
farmer, unless they are reemployed proﬁtably.
“In appraising the possibilities of ﬁtting the soybean
enterprise into a farm system from the standpoint of the
economic use of the land, we must consider the effect of the
present federal production control and soil conservation acts
upon the new rotations. Will the addition of the soybean as
grain to the rotation help the farmer to or hinder him from
participating in these programs? Since soybeans harvested
as grain are classed along with corn, wheat and oats as a
depleting crop, when introduced into the rotations they must
share in the farmer’s allotment of depleting acres. In most
cases this will increase the farmer’s problem of adjustment
since it usually means a further reduction in the acreage of
his other depleting crops. If the addition of the soybeans
makes it impossible or undesirable to further reduce his
depleting crops to come within his allotment, their presence
may prevent the farmer from receiving part or all of his
beneﬁt payment. In such cases, it is possible that the addition
of soybeans for grain will cut him out of a larger payment
from the government than the net value of the bean crop will
be.
“In addition to removing more from the soil than they
return, soybeans are generally considered a poor crop from
the standpoint of erosion control. The soil must lay bare
during the winter unless one goes to the expense of seeding
a cover crop. Usually the beans leave the soil in a loose and
readily erodible state. Likewise, the spring preparation of the
soil for beans makes it vulnerable to erosion until the beans
cover the land. If they are sown in rows and cultivated, the
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soil is subject to erosion the entire season.
“Also the farmer is concerned with the effect of the
addition of soybeans upon his capital requirements. What
equipment will the average corn belt farmer need for
soybeans that he does not already have for his present crop
program? If the beans are drilled solidly as is the common
practice in Ohio, all of the equipment needed will be
available on the average corn belt farm except the combine
required to successfully harvest the beans. Since combines
have become much more common in the better agricultural
communities in Ohio (I presume the same is true throughout
the corn belt) these machines may be hired. The lack of a
personally owned one need not prevent the farmer from
producing soybeans. If one is not available, the beans may be
harvested as other grain with a binder and stationary thresher.
This, however, is a more costly and less satisfactory method.
“If early planting is followed as a means of earlier
harvesting to enable fall seeding of wheat, drilling beans
in rows and cultivating them may be necessary to control
weeds. This requires in most cases that farmers have a drill
and cultivator similar to those used in the production of sugar
beets.
“The working capital needed to meet the cash cost of
raising a crop of soybeans is primarily in the form of seed,
power and equipment. Fertilizer is not commonly used
and relatively little labor is needed on farms with tractor
equipment. Fuel for plowing and ﬁtting and the cost of the
needed equipment (depreciation, repairs, etc.) is slightly
less than that required for the production of a corn crop.
When done with a hired combine, harvesting calls for a
direct cash outlay which can be met if necessary by the
sale of part of the beans. We may safely conclude that the
capital requirements present no material barrier in the way of
introducing soybeans into the farm system.
“The farmer must know how the soybean will inﬂuence
his labor distribution and requirements before he can make a
deﬁnite decision regarding their addition to his program. The
operations involved in the production of soybeans as grain or
as hay are for the most part more ﬂexible than those of most
other crops. The planting period is a much longer one and
the period of harvesting may be spread over several weeks.
To avoid the risk of a loss from bad weather it is best to
harvest as soon as the beans mature but if weather conditions
are reasonably normal, harvest may be delayed without
noticeable loss.
“With a ﬂexible labor distribution the problem of ﬁtting
the soybean crop into the labor program on many farms is a
simple one. On those where oats are included in the rotation
and where it is customary to plow for oats, the task of
plowing the oats, corn and soybean ground creates an early
spring peak in the required man labor, power and equipment.
“In Ohio, one of the slack periods of the early season’s
work comes between corn planting and corn cultivation. It is
at this time that most Ohio farmers prepare the ground and

sow soybeans. Except for once or twice over the beans with
a weeder, harrow or rotary hoe to break the crust and destroy
weeds, no other operation is performed until harvest. In most
cases, harvest takes place after the corn is cut and wheat
sowed in the fall.
“Thus it appears that there is little conﬂict in labor
where the beans are drilled solidly and little or no cultivation
attempted, except possibly during the spring plowing season.
When the beans are planted early with an early harvest in
mind the sowing often conﬂicts with corn planting. If they
are drilled in rows to permit cultivation for the purpose of
weed control, the cultivation of the beans will compete with
corn cultivation both for man labor and equipment. When
beans are sown early to permit harvesting in time for sowing
wheat in the fall, there will be a minor rush period in late
September and early October in ﬁtting and seeding land to
wheat and harvesting the beans.”
Note: The text at the bottom of page 53, plus that on
pages 54-55 has not been included. Address: Rural Economic
Dep., Ohio State Univ.
745. Wiggans, R.G. 1938. Soybeans in the Northeast.
Proceedings of the American Soybean Association p. 3337. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: “Soybeans in the northeastern United States
have not reached and probably never will reach the
importance they have attained in the corn belt. This actuality
or realism does not prevent a manifest interest in the crop,
neither does it mean that soybeans may not become of
considerable consequence in the area, and that possibly
with the proper varieties, cultural methods, and utilization
they might attain such proportions as to have an economic
inﬂuence on the production in the corn-belt.
“Northeastern agriculture is conservative, based on
diversiﬁcation, and with a few exceptions can not be
considered a one-crop agriculture. Furthermore, in general
it is a region of small ﬁelds unadapted to the use of large
farm machinery. For these and other reasons it can hardly be
expected to be able to compete successfully with the great
agricultural areas to the west and south.
“Through the initial stages of introduction, experimental
trials, and development and expansion in production during
the past decades, the Northeast has not been entirely asleep.
Although largely outside of what has been and probably will
continue to be the main producing sections, this large border
or transitional area may in the end become a part of the
soybean belt. Such has been the agricultural history of other
crops introduced into new environments. With increased
knowledge of the crop, improved varieties, and repeated
experiments, the border areas of production are continuously
changing. What was once the frontier area becomes absorbed
and the frontier is driven back. The maturing of corn at 48
degrees north latitude on the Gaspe Peninsula and at 56 to
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60 degrees in Sweden, as well soybean in southern England
at 53 degrees and in southern Sweden at 56 degrees, may be
cited as examples of this fact. The above-mentioned material
is at present in the experimental plantings at Ithaca, New
York. Many other examples might be given.
“It is reasonable, however, to conclude in the beginning
that with climatic restrictions, small units of tillable
land, unsuitable machinery, lack of adapted varieties,
cultural idiosyncrasies, uncertain utilization of the crop
and long distances from cash markets for surpluses or
for the main crop, all suggest that the northeastern area
can not be expected to compete on an even basis with the
more favorably situated agricultural sections. A logical
supposition, based on the experiences of many farmers in the
area over a long period of time and the limited experiments
made on a scientiﬁc basis by investigators, would be that
soybeans in the Northeast offer the greatest promise as a
forage crop.
“I assume that this and Dr. Morse’s paper are supposed
to give a picture of the border areas of soybean production, a
task which becomes difﬁcult because of a lack of published
information, an absence of statistical reports, a wide
diversiﬁcation of conditions, and an inadequate fund of
direct information.
“The interest of the farmer in the Northeast in soybeans
as a possible home-grown addition to his limited highprotein animal food supply is of long standing, but the
interest of the general public has been manifest only since
the tremendous increase in production in the corn belt
and the publicity in connection with the use of the crop in
industry. The manifestation of these interests appears in
the increased correspondence of agronomists at all of the
agricultural experiment stations, more bulletins with a wider
distribution, large numbers of articles in the popular press,
exhibits at agricultural gatherings, and in numerous other
ways. Steece (1937) lists 21 active projects on soybeans at
8 state experiment stations in the area, involving studies
on culture, breeding, and utilization. The United States
Department of Agriculture has seen ﬁt to report in 1937
production in 5 of the 11 states in the area, two more than
previously. The active cooperation of the United States
Department of Agriculture with the experiment stations in
the Northeast and a conscious effort to introduce varieties
which might logically be expected to be adapted, has
stimulated the efforts of station workers.
“In considering soybeans for the Northeast, the climatic
conditions are among the factors of greatest importance.
The climate of the higher elevations in West Virginia is
similar to a considerable acreage of agricultural land in
Pennsylvania, and even to the more favorable conditions in
New York. Maryland offers a climate not too different from
those prevalent in the regions of concentrated production.
The valleys of southern and central Pennsylvania also offer
fairly favorable environments for soybeans. New Jersey,

Connecticut, and Rhode Island are likewise favored as
compared to New York in general and the remaining New
England states. In the northern areas longer days, cooler
nights, higher humidity, and shorter seasons in general
introduce limiting factors to soybean production as well as to
the production of many other crops.
“The soils in the Northeast offer no particular difﬁculty
to the production of soybeans, in fact, the fertility in general
is such as to indicate the great need for increased legumes.
Generally, the addition of phosphorous gives a favorable
response in increased yields, and soybeans should seldom be
grown without the addition of phosphate in some form.
“The idiosyncrasies of the soybean crop seem to be
greater as the border-line areas are approached. The cultural
needs of soybeans in the Northeast are the same as in the
central area of production, but each necessary factor becomes
of the utmost importance and may easily be the limiting one.
The following illustrations may be given:
“1. As fertility decreases inoculation becomes more
and more essential. In the larger part of the Northeast there
is absolutely no chance for the soil to have been inoculated
previously. The value of reinoculation probably is greater
under such conditions.
“2. Depleted organic matter and heavier clay soils make
necessary greater care in the depth of seeding.
“3. The necessity of fertilization places an added
responsibility on the farmer in order to prevent the toxic
effect of direct contact of the fertilizer with the seed.
“4. Time of planting becomes more important because
of the necessity of utilizing every possible available day for
growing the crop to the stage of maturity desired.
“5. The rate of seeding fortunately offers little difﬁculty
provided there is an even distribution and the competition
with weeds is successfully eliminated. The soybean plant
has a surprising power of adjustment to space, provided the
space is free to be occupied.
“6. Weeds, including grass, present an even greater
problem in the Northeast than in the central area of
production. (I know you will not agree with me on this point,
but I am willing to argue the issue.) The essential reason
for this is universally recognized in the fact that soybeans
at best grow rather slowly during the seedling stage, and
that the best growth is secured under warm conditions, both
day and night. These ideal conditions are seldom present
in the greater part of the area under discussion, and never
present early in the season. Thus, conditions less favorable
for soybeans are at the same time more favorable for some of
their greatest competitors. All growers recognize the futility
of attempting to produce soybeans in active competition
with weeds early in the life cycle of the soybean plant.
Therefore, weed control becomes absolutely necessary
if a reasonable crop is to be expected. Probably the best
way to handle this situation is to do the cultivating before
seeding. Since seeding can not be too much delayed in the
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Northeast, some form of cultivation capable of eliminating
most of the competing plants, and at the same time leaving
enough soybean plants to form a desirable stand, becomes
a necessity. Successful production of soybeans is next to
impossible without cultivation. The later the planting the less
cultivation is essential.” Continued. Address: Cornell Univ.
746. Iakimovich, E.D. 1938. [Virus diseases of soybeans].
Moscow Vsesoiuz. Nauchno-Issledovatel’skii Institut
Severnogo Zernovogo Khoz. i Zernobob. Kul’tur, Trudy 3:79115. [Rus]*
747. Zaianchkovskaia, M.S. 1938. [Diseases of soybeans in
the Ukraine]. Moscow Vsesoiuz. Nauchno-Issledovatel’skii
Institut Severnogo Zernovogo Khoz. i Zernobob. Kul’tur,
Trudy 3:5-22. [Rus]*
748. Abreu Velho, H. de L.; Gossweiler, John. 1938. A soja
[The soybean]. Luanda, Angola: Imprensa Nacional. 48 p.
(Conselho de defesa da producao e do comercio). [8 ref. Por]
• Summary: Cover title: Soja; o que os agricultores devem
saber sobre a sua cultura (Soya: What farmers must know
about its culture). The section titled “Possibilities of soybean
(soja) cultivation in Angola” (p. 34) states:
If, in the entire continent of Africa, with the exception
to a certain point of South Africa, soybean cultivation is
still in the experimental phase, we may say that in Angola
the ﬁrst steps are still being taken. We now refer, although
superﬁcially, to that fact regarding the production and the
principal varieties cultivated in different countries.
In Mozambique, in 1909-1910, trials were made of
this crop directed by a technician who dedicated himself
exclusively to these trials and, it appears, published a report
on this subject, which unfortunately we are not familiar with.
Regardless, the crop was abandoned, since we have heard or
read no mention of it at present.
Thus, regarding this crop in Africa, we only have
knowledge of the processes used and results obtained in the
Union of South Africa (6) which we will now describe.
The trials carried out at the experiment stations covered
some ﬁfty varieties from the Orient and the United States of
America. One of the observations made is that two varieties
may give completely different results, thus [offering] the
possibility of adapting a variety not only to the special
conditions of a climate but also to the product to be obtained.
According to du Toit (6), the principal varieties of
soybeans cultivated are:
American Eebrow [sic, American Eyebrow]–plant erect
but not vigorous, 45 to 60 cm in height, reaching maturity
between 100 and 115 days; white ﬂowers; green seeds with a
brown streak (hilum?; mancha) at the top; percentage of oil
17.97.
Morse–similar to Chinese White, 75 to 90 cm in height,
reaching maturity between 115-130 days; purple ﬂowers;

yellow seeds; yield of oil around 18.07%.
American White–erect, 90 to 120 cm in height, reaching
maturity between 130-135 days; white ﬂowers; yellow seeds;
yield of oil 16.0%.
Mammoth–erect, from 90 to 120 cm in height, reaching
maturity between 130 and 135 days; white ﬂowers; yellow
seeds; around 16.5% oil.
Brown–branched, from 75 to 90 cm in height, reaching
maturity between 125-135 days; white ﬂowers; brown seeds,
17.7% oil.
Chinese White–similar to Mammoth, with about 90 cm
in height, maturation between 110-125 days; white ﬂowers;
yellow seeds; 17.2% oil.
Haberlandt–similar to the previous one, 75 to 90 cm
in height, reaching maturity between 106-120 days; white
ﬂowers; yellow seeds; 19.17% oil. A.K.–similar to Chinese
White but less branching, about 60 cm in height, reaching
maturity between 104-120 days; purple ﬂowers; yellow
seeds; 18.8% oil.
In Natal and East Griqualand (6) large areas are
commercially cultivated today; in the Transvaal cultivation is
less intense.
The areas cultivated are approximately 3,200 to 4,000
hectares in the ﬁrst two regions and 1,200 in the Transvaal.
Soybeans enter in crop rotation as a forage (forragem)
green manure (adubo verde), and equally to produce beans
(grao) in humid regions, with rainfall of 750 to 1000 mm,
being very resistant to rust fungus (ferrugens). Generally, the
crop is planted in the summer alternating with maize (milho),
with seeding done ordinarily with a two-line planter; in
humid regions the spacing [between rows] is 75 cm and the
interval between plants varying from 5 to 8 cm.
The ﬁrst tilling is done in the winter to a depth of 20
cm and the tilling of the seedbed (sementeira), a short time
before [planting], is done to 8 cm. The crop also receives
two or three weedings with hoes. Generally, [chemical]
fertilizing is not done, and when practiced it is solely with
superphosphate at a rate of 225 kilograms per hectare.
When the crop is to be used as a forage, as soon as the pods
(vagens) are well-formed, it is harvested in the usual manner.
When the crop is destined for the production of beans, and as
there do not yet exist in the Union [of South Africa] varieties
that do not open the pods at maturation, plants are pulled
up or cut off before complete ripening, dried, and the beans
removed by hand or machine. On average the production is
from 2,450 to 4,900 kilograms of hay (feno) and 996 to 1,494
kilograms of beans per hectare.
Soybeans are not used for human consumption. The
introduction of soy meal (farinha de soja) into the food
rations of native people was tried, but the price of this meal
is higher than that of others.
Hay is used for the feeding of cattle, especially for milk
cows.
Soybean oil (óleo de soja) is used in industry and in
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food preparation. In importance, it follows that of peanut oil.
Although on a relatively small scale, some trials have
been carried out in Angola with soybean cultivation.
At the Cotton Experimental Station (Estaçao
Experimental do Algodao) in Catete, some trials were
carried out in 1929 and 1930 with a yellow variety for the
purpose of studying the crop in rotation with cotton and
maize. The seeds were fresh (fresca) and because of this
their germination was rapid and uniform, but in none of the
seedbeds did the plants pass 30 cm in height.
The inoculation of the soil by bacteria nodules (nódulos
das bactérias) was not always done, nevertheless production
was always normal both in the cold season as well as the
warm. The vegetative cycle was always less than 90 days.
The best results were obtained in the Chernozem
(Chernosem) soils of Catete (black soils) with seeding during
the last 8 days of April.
Because of that, we suppose that this would be the best
time for planting on those lands. At the Upland Polyculture
Experimental Station (Estaçao Experimental de Policultura
Planáltica) at Bié, in the years 1928 to 1931, soybeans were
among the plants in trials for the study of green fertilizers.
We transcribe the following section from the report presented
by the director, published in the Bulletin of the Directorate
of the Agricultural and Commerce Services, year IV,
numbers 12-15, 1931 (Boletim da Direcçao dos Serviços
de Agricultura e Comércio): “Among the plants whose
introduction has been attempted, two at this time merit
special attention, Soja hispida and Macuna utilis.
“Regarding the ﬁrst, I carried out a small trial last year
with seeds obtained directly and with others furnished by
the Directorate of Services; regarding the results I transcribe
the information given in my note no. 10 of 15 July 1930: on
5 March I planted a small quantity of soybeans, about 20 g
of seeds–8 kg per hectare; they sprouted very well but the
development of beans was very rapid, certainly because of
climatic factors, and thus the plants grew only to a height of
15 to 20 cm. Production was 80 g, that is, 36 kg per hectare,
and was certainly inﬂuenced by the small growth of the
plants.
“This year, seedbeds have been prepared every ten days
since 20 October, and up to now the results, still needing
ﬁnalization, are not more promising than those of the ﬁrst
trial.
“But, as it appears, the plant is particularly demanding
regarding the characteristics of the soil in which the action of
toxic factors (iron, manganese, and aluminum) [parentheses
in the original] have especially great inﬂuence” [End of
quoted passage] (Continued). Address: Angola.
749. Boening, K. 1938. Phyllostica–Flechenkrankheit der
Sojabohne [Phyllostica–Spotted disease of soybeans].
Praktische Blaetter fuer Pﬂanzenbau und Pﬂanzenschutz
16(7/8):168-72. [7 ref. Ger]

• Summary: The symptoms and the morphology of
Phyllosticta sojaecola are described. The fungus is seedborne. Seed disinfection together with the destruction of
diseased plants and harvest debris are recommended for its
control. Address: Bayer. Landesanstalt fuer Pﬂanzenbau und
Pﬂanzenschutz, Munich, Germany.
750. Fairchild, David. 1938. The world was my garden:
Travels of a plant explorer. New York, NY: Charles
Scribner’s Sons. xiv + 494 p. Assisted by Elizabeth and
Alfred Kay. Illust. Index. 25 cm.
• Summary: This wonderful book, an autobiography of
David Fairchild (1869-1954), also tells the story of the
early days of the USDA and its Section of Foreign Seed and
Plant Introduction, and of the pioneering work with plant
introduction to the United States. It contains about 207
black-and-white photos, mostly taken by the author. One
of these (p. 472A) shows Howard P. Dorsett (standing) and
David Fairchild (seated), who “spent twenty happy years in
close association, trying to increase the number and improve
through introductions the quality of the fruits and vegetables
of the United States.”
Contents: 1. Background. 2. Kansas. 3. I enter
government service. 4. I meet Barbour Lathrop and reach
Naples [Italy]. 5. Breslau, Berlin, and Bonn [Germany].
6. Java ho! 7. The Lathrop-Fairchild odyssey begins. 8.
The Cannibal Isles (Incl. Hawaiian islands). 9. American
interlude (in 1897 his father resigned as president of Kansas
State College of Agriculture after the wave of Populism
engulfed the college). 10. The West Indies and South
America. 11. Cotton in Egypt. 12. Across the Java Sea. 13.
From Finland to Dalmatia. 14. Land of the Pharaohs. 15.
Malta, Tunis, Algiers, and Spain. 16. England, America,
and west to the Orient once more. 17. The Persian Gulf and
Bagdad [Baghdad. Note: Iraq was established in 1921 out of
former Turkish territory]. 18. A glimpse of Saïgon [Saigon]
and a long stay in Japan. 19. I visit Luther Burbank and
circumnavigate Africa. 20. I meet Alexander Graham Bell.
21. A grand tour of these United States. 22. Mostly personal.
23. Washington, Madeira, and “In the Woods.” 24. Baddeck,
Nova Scotia. 25. Mostly aviation. 26. Lacquer and wild
wheat. 27. Aaron Aaronsohn and Joseph Rock. 28. More
plants, introduction gardens, and Mr. Bell. 29. Florida in
1912. 30. Monsters of the backyard. 31. The ﬂowering cherry
trees are planted in Washington. 32. Quarantine increases and
war [World War I] begins. 33. Seeds from Afghanistan. 34.
The plains of Canada. 35. The war and dried vegetables. 36.
The Allison Armour expeditions. 37. Aloha.
In 1889 Beverly T. Galloway, head of USDA’s Division
of Plant Pathology, brought David Fairchild, age 19, to
Washington, DC, to join ﬁve plant pathologists who were
working in attic rooms of the old red brick department
building. P. Howard Dorsett, Galloway’s Wisconsin
classmate, soon joined the group. Soon shy and scholarly
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Walter T. Swingle, Fairchild’s Kansas State classmate and
close friend since their student days in Germany, arrived
with his growing library of agricultural references in 5 or
6 languages. Seeking an opportunity to learn about the
ﬂora of foreign countries, Fairchild accepted a Smithsonian
fellowship to study entomology in Naples, Italy, and resigned
from the USDA. Fairchild’s pioneering work with plant
introduction traces its roots back to late 1893. On board a
ship, the young plant pathologist met Barbour Lathrop, a
wealthy San Francisco gentleman who later took him on an
extended tour of the Paciﬁc and showed him fruits, grains,
and ornamental plants that could be valuable in America. In
1895 Lathrop gave Fairchild the money to begin his study
of the plant treasures of the tropics. Returning to the USA in
1897 (with Mr. Lathrop), after an absence of 4 years, David
Fairchild knew exactly what he wanted to do with his life.
He visited his parents in Manhattan, Kansas, and learned that
a wave of “Populism” (resembling Bolshevism) had caused
his father to resign as president of the college (p. 105). In
August 1897 he reached Washington, DC–without a job.
James Wilson, the Secretary of Agriculture, ﬁrmly believed
that “what agriculture needed most was more knowledge.”
“The idea of plant introduction as a government activity was
germinating in other minds besides Lathrop’s and mine” (p.
106). Secretary Wilson’s ﬁrst act after taking ofﬁce had been
to send N.E. Hansen to Russia in search of cold-resistant
cereal grains and fruits for America’s great plains. Swingle
has recently presented a paper on introducing subtropical
plants to Florida.
Fairchild and Swingle conceived a plan to divert
$20,000 dollars of the funds appropriated for the wasteful
Congressional Seed Distribution Service (which was already
spending several hundred thousand dollars a year) in order
to ﬁnance a section for the speciﬁc purpose of introducing
new, useful, and carefully selected crops into the United
States. He enthusiastically presented the idea to Secretary
Wilson, who approved the plan and asked him to organize
the new Foreign Seed and Plant Introduction Section (p.
107). Housed on the ﬁfth ﬂoor under the eaves of the old
Department of Agriculture building and staffed by one
teenage secretary, it became a reality when Congress passed
the revised appropriation bill in July, 1898.
“In 1899, all that existed of the Department of
Agriculture was housed in an ugly old building with a
mansard roof topping its red-brick walls. It was situated in a
park south of Pennsylvania Avenue, just beyond one of the
most disreputable quarters of the city” (p. 18).
In 1916 David and Marian Fairchild purchased a piece
of property located in Coconut Grove on Biscayne Bay,
Florida; they named it The Kampong. On the property was
a very old stone barn, a huge stone entrance gate, and many
ﬁne old tropical trees (p. 452-53, 456A, 472C). A Kampong
is a Malay word (ﬁrst used in English in 1844) meaning “a
native hamlet or village in a Malay-speaking country.”

Good photos show: (1-4) Members of the USDA
Section of Plant Pathology taken in the early 1890s: Walter
T. Swingle, Joseph James, David Fairchild, Theodore Holm,
Beverly T. Galloway, Merton B. Waite, and P. Howard
Dorsett (p. 26A-B). (5) Barbour Lathrop and David Fairchild
in the cabin of a boat, off Sumatra, Christmas, 1895. (6) The
uniform of a worker at Mr. Suzuki’s nursery in Tokyo, Japan.
The back is decorated with large Chinese characters. (5)
Fermentation vats with conical bamboo covers in a soy sauce
factory at Ichang (I-ch’ang or Yichang), a city in west Hupeh
/ Hubei province in Central China (p. 256F, probably taken
by Frank N. Meyer in 1917). (6) page shows “A proliﬁc Soy
Bean plant ripe for harvest” and loaded with pods (p. 256F).
(7) David Fairchild (seated) and Howard Dorsett (standing),
each in two-piece suits, by at a desk, examining various
fruits (p. 472A). Address: USDA.
751. Silva Cortes, Cesar. comp. 1938. El poroto soya [The
soybean]. Santiago, Chile: Ediciones Ercilla. 87 p. Illust.
Index. 19 cm (Colleccion Manuales Ercilla). [Spa]
• Summary: Contents: Introduction: General outline off
its importance and use, composition of various legumes,
general characteristics of the meal (harina), oil, lecithin,
cake and other derivatives of the soybean (poroto soya). Part
I: Cultivation of the soybean. 1. Botanical characteristics of
the plant: Leaf, ﬂowers, pods, seeds, roots and nodules. 2.
Varieties and desired characteristics: Various varieties, those
most suited to Chile, characteristics of other varieties. 3.
Cultivation of soybeans: Climate, the soil and its preparation,
fertilizers, inoculation of the seeds, planting, cultivation,
harvest, diseases, enemies, and their cures.
Part II: Utilization of the soybean. 1. Generalities:
Applications of the plant and its seeds. Summary of the uses.
2. Soy oil and its derivatives: Extraction of the oil, edible
oil, industrial uses of the oil, soya phosphatides and lecithin
(Fosfáticos y lecitina de soya), soybean cake, commercial
enzymes. 3. Soybeans in human nutrition: Green vegetable
soybeans (porotos verdes) and whole dry soybeans, soy
sprouts (vástagos de soya), soy ﬂour (harina de soya),
nutritive and caloric value, types of ﬂour, bread with soy
ﬂour, doughs (pastas) and biscuits, sausages with soy ﬂour,
soymilk (leche vegetal de soya), soybean curd (cuajada de
soya [tofu]). 4. Soya for livestock: Soybean straw, soybean
pasture (pasto), soya for silage, soybean hay, soybean hay
for animals to be slaughtered, soy meal (harina de soya) for
various animals.
A table (p. 19-20) lists soybean varieties suited for
different uses: For hay: Barchet, Chiquita, Goshen Proliﬁc,
Laredo, Old Dominion, Otootan, Virginia. For green forage:
Dixie, Easycook, Hahto, Hollybrook, Mammoth Brown,
Mammoth Yellow, Southern Proliﬁc, Tarheel Black, Tokio.
For silage: Biloxi, Mammoth Brown, Mammoth Yellow,
Tarheel Black, Tokio. For beans (oil, cakes, ﬂour, etc.):
Biloxi, Chiquita, Dixie, Hollybrook, Mammoth Yellow,
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Southern Proliﬁc, Tokio, Ito San, Dunﬁeld, Illini, Manchu.
Varieties most suited to Chile (p. 20): About 27 varieties
have been tested at various locations in Chile. Those which
gave the best results were Ito San, Dunﬁeld, Illini, and
Manchu. Ito San gave good results from Aconcagua to BíoBío. It performed especially well at Maule, Ñuble, and BíoBío. Dunﬁeld and Illini gave very good results in Curicó and
Talca. Manchu, which matures a little later than Ito San and
Dunﬁeld, is very appropriate for the Central Zone.
Note 1. This is the earliest document seen (July 1998;
one of two documents) that uses the word “poroto” or
“porotos” in connection with soybeans.
Note 2. This is the earliest Spanish-language document
seen (June 2009) that uses the term porotos verdes to refer to
green vegetable soybeans.
Note 3. This is the earliest Spanish-language document
seen that uses the word “lecitina” to refer to lecithin, or the
term Fosfáticos y lecitina de soya to refer to phosphatides
and soy lecithin.
752. Wallace, G.B. 1939. Plant diseases spread by bugs. East
African Agricultural Journal 4(4):268-71. Jan. [3 ref]
• Summary: “Many plant diseases of fungus, bacterial or
virus origin are spread by insects. The present notes are
concerned with problems of some common diseases caused
by a group of yeast-like fungi that are spread by bugs of the
sub-order Hepteroptera.” These fungi usually grow on the
seeds of plants.
Table 1 (p. 270) shows that in the Belgian Congo and
South Africa, the soy bean is a host plant for two fungal
diseases: Nematospora gossypii A.&N. and Nematospora
coryli Pegl. Address: PhD (Edin.), Plant Pathologist, Dep. of
Agriculture, Tanganyika Territory.
753. Lloyd, J.W.; Burlison, W.L. 1939. Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics. Illinois Agricultural Experiment Station,
Bulletin No. 453. p. 385-439. March.
• Summary: This is the most complete and interesting report
on this subject published up to this time. “The original
stock of most of the varieties of edible soybeans included in
these studies was supplied by W.J. Morse, Bureau of Plant
Industry, U.S. Department of Agriculture, who has inspected
the growing crops every year and given many helpful
suggestions... The Department of Home Economics has
supplied valuable data on a number of points and prepared
the directions for shelling and cooking the green soybeans
given at the back of this bulletin” (p. 383).
The authors use the two terms “edible soybeans” and
“vegetable-type soybeans” repeatedly and interchangeably
to refer to these soybeans which are especially adapted to
use as human food. By contrast “ﬁeld types” are used for
manufacturing oil or industrial products, or for forage. The
edible or vegetable types can be consumed in either of two

forms: (1) As “green soybeans” or “green shelled beans,” or
(2) as “dry mature soybeans” or “dry, ripe soybeans,” or “dry
soybeans.”
Contents: Introduction. Distribution of seed for tests.
Results of the cooperative tests: Reports from home
gardeners, state institutions, market gardeners, and canners.
Range of adaptation: Northern and southern United States,
East and Middle West, Illinois reports concerning adaptation,
comparison of adaptability in Illinois and other states.
Performance of 18 varieties at Urbana: Relative earliness
of different varieties, duration of edible period, agronomic
characters, yields of dry beans, blossom, pod, and seed
characters, yields of shelled green beans. Market qualities
of the green soybeans. Protein and fat contents of the green
soybeans. Characteristics of the 18 different varieties: Very
early–Giant Green. Early–80494, Bansei, Fuji. Midseason–
Illini, Hokkaido, Jogun, Willomi, 80490-1, 89162, 84979,
87617. Late: Illington, Imperial, 87606, Funk Delicious,
Emperor, Higan (p. 401). One other variety (Kura, p. 387)
was not tested. Varieties recommended. Method of culture:
Time of planting, preparation of seedbed, distance and
depth of planting, equipment for planting (a beet-and-bean
drill pulled by two horses), inoculation of the seed, tillage.
Damage from rabbits and grasshoppers. Harvesting green
soybeans. Harvesting, curing, and threshing ripe soybeans.
Summary and conclusions. Directions for shelling and
cooking green soybeans.
While the University of Illinois Department of Home
Economics was doing palatability studies on vegetabletype soybeans, the agronomists were doing a parallel set of
studies from 1935-1938 on yields, cultural practices, time to
mature, and suitability for home and market gardeners. In the
spring of 1936, four varieties were available for distribution:
Fuji (81029), Higan (80475), Willomi (81044-1), and
Hokkaido (85666); packets of three of these were sent to
197 persons. Their 11 most recommended vegetable-type
soybeans contained an average of 40.7% protein on a dry
weight basis (range 36.4–42.9%) and an average 100-seed
weight of 28.0 gm (range: 21.2–31.9 gm). From the 100-200
interested home gardeners who were sent trial seed packets
each year came a very positive response. The vegetabletype soybeans were considered high yielding and resistant
to drought. “Several gardeners liking the soybeans because
they were available for use as a fresh vegetable at a season
of the year when vegetables in the home garden are likely to
be scarce.” But above all the gardeners reported that “Fresh
soybeans had a satisfying ﬂavor” (p. 390): “They were
delicious... We like them better than peas or beans... I served
soybeans to all guests this summer and most everyone liked
them... Everyone who tried them said they were splendid...
We have never eaten beans as good... The beans were
delicious to eat and were universally liked by my family
and guests. In fact it took persuasion to leave any for seed.”
Other representative comments from the hundreds printed
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in the report include: “I think the vegetable soy will soon
become a standard vegetable... I think it is only a question of
time until these beans are very popular.
Reports from market gardeners were also positive: “I
put some of the soybeans on our sales counter and found that
about 80% of the people who tried the beans once came back
for more.” In a large grocery store in Chicago directions
for shelling and cooking the green beans were furnished
with each purchase and over 1,200 lb were sold the month.
Canning companies reported that certain varieties made “a
very ﬁne canned product, the appearance being very good
and the ﬂavor excellent.”
Soon interest was widespread, with 3,000 requests for
seed from all states, Hawaii, and 7 foreign countries. Outside
of Illinois, good results were obtained from cooperators
in Minnesota (Le Sueur), Wisconsin (Burnett county),
Idaho (Kamiah), Oregon (Florence, Dundee), Washington
(Kennewick, Vader), Montana (Bozeman), New Mexico
(Valley Ranch), Colorado (Edgewater, above 5,000 feet),
South Carolina, Arkansas, Kansas, and Texas (p. 394-96).
At the end of 1939 reports were received back from 810
people who had been sent seeds of vegetable-type soybeans
that spring; 80% reported success in growing a good crop
and 70% were enthusiastic about their quality as a green
vegetable.
Yields of green soybeans in the pods were roughly 218
bu/acre, while yields of shelled green soybeans averaged
6,350 lb/acre (range 7,100 for Giant Green to 6,000 lb for
Willomi). Green soybeans weigh, on average, 2.44 times as
much as after they are allowed to dry. It takes an average of
10.8 minutes to shell 1 lb of pods. Lloyd and Burlison rated
6 of the green vegetable soybeans as having a quality rating
(ﬂavor, texture, and appearance) of very good: Hokkaido,
Jogun, Willomi, Imperial, Funk Delicious, and Emperor (p.
419).
Concerning harvesting green soybeans: “For commercial
canning, green soybeans could be harvested and handled
with the equipment usually employed in the handling of the
Henderson Bush lima for canning” (p. 435).
Tables show: (1) Relative earliness of the 18 varieties
grown at Urbana, Illinois, 1934-1938. For each variety for
all 3 years gives the number of days to blooming, number of
days to edible condition, and number of days to maturity. (2)
Duration of edible period of 13 varieties of soybeans grown
at Urbana, Illinois, 1937-1938. The duration was shortest
for the earliest varieties (10-11 days) and longest for the
latest varieties (17-20 days). (3) Agronomic characters of
18 varieties of soybeans grown at Urbana. For each variety
for 5 years gives the height of plant at maturity (inches),
average height, lodging, and shattering. Illini was the only
variety with no shattering. (4) Acre-yields of dry beans from
18 varieties of soybeans, Urbana, 1934-1938. Illini had the
highest 5-year average yield (33.6 bu/acre), followed by
Bansei (3.05 bu/acre). (5) Temperature and rainfall during

growing months for soybeans, Urbana, 1934-1938. Months:
May to Sept. (6) Yields of soybean seed from multiplication
plots, 14 varieties, Urbana, 1938. Illini had the highest yield,
39.3 bu/acre. (7) Blossom, pod, and seed characters of the
18 varieties of soybeans tested. For each variety gives: Color
of blossom. Color of pubescence. Color of seed. Color of
hilum. Shape of seed. Weight of 100 dry beans (an average
ﬁgure, computed from the weights of these beans for the
years 1934 thru 1938). (8) Weight of 100 dry soybeans, 18
varieties, Urbana, 1934-1938. Gives weights for a sample of
each variety for most of 5 crop years, plus the average. The
varieties with the largest seeds were Hokkaido (31.88 gm)
and Funk Delicious (31.65 gm). (9) Weights and shelling
percentages of 7 varieties of green vegetable soybeans,
Urbana, 1936. Gives for each variety: Weight of 100 pods
of green beans, weight of shelled beans from 100 pods,
shelling percentage (average 55.0; range 59.5–49.7), average
number of beans per pod (range: 1.62–2.24), weight of
100 green shelled beans (range 55.8–84.2 gm), and ratio
of weight of 100 green shelled beans to weight of 100 dry
beans (average 2.44 to 1). (10). Yields of green soybeans
shelled for canning, 1937 (Reported by canning company
for 6 varieties). Giant Green had the largest yield, 7,100 lb/
acre. Average 6,350 lb/acre. (11) Market qualities of the
18 varieties of green soybeans tested at Urbana: Color of
pods toward close of edible period, size of pods, size of
green beans, weight of shelled beans from 100 grams pods,
shelling time for 1 pound of pods (by hand; average 10.8
min), quality rating. (12). Protein and fat contents of the
mature soybeans of the 18 varieties tested at Urbana, crop
of 1938 (water-free basis). Protein averaged 40.73% (range
38.5–44.13). Fat averaged 20.47% (range 18.12–22.42).
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “vegetable-type
soybeans” or that has the term “edible soybeans” in the title.
Note 2. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Emperor. Address: 1. Chief
in Olericulture; 2. Chief in Crop Production. Both: Urbana,
Illinois.
754. Primmer, George H. 1939. United States soybean
industry. Economic Geography 15(2):205-11. April.
• Summary: Contents: Introduction. Recent phenomenal
acreage increase. Soil relationships. Effect of slope. Climatic
inﬂuences. Relation to pests and diseases. Use of soybeans
for food and feed (coffee substitute, “cooked as a green
vegetable,” “soy sprouts of about two inches receive praise
as a winter vegetable,” “Duluth confectionary counters
display ‘Salted Soys’ alongside other exotic nuts,” “Recipes
for preparing soybean ‘milk’ circulate widely”).
Note. This is the 3rd earliest English-language document
seen (Jan. 2013) that contains the modern term “soy sprouts.”
Industrial uses of soybean oil and residue: the regional
industrial products laboratory in Urbana, Illinois, staffed by
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40 men.
Figures show: (1) Bar chart of the world’s principal
soybean producing countries in 1924-25, and in 193536. In 1936, Manchuria was by far the leader, followed
by the USA, Chosen [Korea], Japan (whose production
has decreased since 1925), and Netherland India [today’s
Indonesia].
(2) A map of the eastern half of the United States, with
carefully located 50,000-acre dots showing areas of heaviest
soybean production. Between 1934 and 1939, the area
increased 5-fold in Mississippi and 21-fold in Minnesota.
The area in Oklahoma decreased.
(3) A graph shows that the number of combines used to
harvest soybeans in Illinois skyrocketed from 0 in 1924, to
about 20 in 1925, to about 75 in 1926, to about 300 in 1927;
by 1935 the number had increased to an estimated 3,000. (4)
A photo shows a combine harvesting soybeans.
(5) A photo of a “Superior ﬁeld of Indiana soybeans
probably cultivated for the last time as plants shade most
of the ﬁeld’s surface. Two-row corn cultivators or “beet
cultivators may till four such soybean rows simultaneously.
(6) A graph shows soybean oil imports into the United
states; these imports increased dramatically during World
War I, peaking in 1918 [at 335.98 million lb].
(7) A map shows the location of soybean oil mills in the
United States. There are large numbers in Illinois, Indiana,
Ohio, Iowa, and North Carolina.
(8) A bar chart shows “Utilization of soybean oil
processed in the United States” in 1934, 1935, and 1936.
In 1934 the 30 million lb was used mostly by the drying oil
industry. In 1935 the 140 million lb was used mostly for
[lard] compounds and vegetable shortenings. In 1936 the 280
million lb was still used mostly for compounds and vegetable
shortenings, but a signiﬁcant amount was used for oleo, other
edible, the drying oil industry, and soap.
(9) A photo shows a mill for removal of oil from Corn
Belt soybeans; the processing plant serves an area tributary
to Champaign, Illinois, and ships the oil to Chicago factory
area.
“Soybeans provided some of the none-too-kindly
remembered ‘coffee’ rations to Union Civil War soldiers.
Sausage makers, at times, put up to 50 per cent soybean ﬂour
in part of their product.”
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “Salted Soys” to refer to
soynuts.
755. York, H.A. 1939. Growing soybeans in the YazooMississippi Delta. Mississippi Agricultural Experiment
Station, Bulletin No. 331. p. 1-31. June.
• Summary: Contents: Introduction: Origin of the soybean,
soybeans in the United States, purpose of this bulletin. 1.
Soybean production: Methods of planting, culture, and
harvest: Preparation of the soybean, inoculation of soybeans,

method of planting, depth of seeding, rates of seeding,
dates of seeding. 2. Utilization of the soybean: Soybeans
with other crops, soybeans planted in corn, soybeans for
hay, soybeans for soil improvement, soybeans for pasture,
soybeans for grain, the soybean as a food. 3. Soybean
breeding. 4. Soybean varieties: Avoyelles, Biloxi, White
Biloxi, Chiquita, Delsta, Delnoshat, George Washington,
Haberlandt, Illini, Lexington, Laredo, Looney No. 2, Looney
No. 3, Mammoth Yellow, Mammoth Brown, Mamredo,
Mamloxi, Mamotan, Nanking, Norredo, Otootan, Peking,
Virginia, Wilson-Five. 5. Appendix: Northern v. southern
varieties, diseases, insects, pests, calcium arsenate injury.
Soybeans in hill sections of Mississippi.
Table 13, titled “Soybean varieties: Origin and
characteristics” (p. 30-31) lists 45 varieties, and for each
gives: Origin (introduction or selection, name of breeder,
state), year, ﬂower color, [seed] coat color, plant type
(slender, erect, bushy or tips inclined to twine), height of
plant, and date of bloom. The varieties are: Avoyelles, Biloxi,
Charles, Chiquita, Clemson, Creole, Delnoshat, Delsta,
Delsta 51035, Delsta 51125, George Washington, Georgian,
Hayseed, Illini, Kingwa, Laredo, Looney No. 2, Looney No.
3, Mammoth Brown, Mammoth Yellow, Mamloxi, Mamloxi
Gray Pod, Mamloxi 5573, Mamloxi 5604, Mamotan,
Mamotan 51391, Mamredo, Mamredo 578, Mamredo 519,
Mamredo 535, Monetta, Nanking, Otootan, Palmetto, Pee
Dee, Peking, Tanloxi, Tanloxi Yellow, Tanner, Tokio, Tokio
Brown, Unknown, White Biloxi, Wilson, Yellow Biloxi.
Address: Agronomist, Delta Branch Exp. Station, Stoneville,
Mississippi.
756. Staley Journal (Decatur, Illinois). 1939. Yellow
soybeans bring top price from processors: four such varieties
suited to central section. Aug. p. 19-29.
• Summary: “Soybeans have a faculty of being able to grow
on nearly all types of soil, but best results are obtained on
mellow fertile loam, or sandy loam. In general, the soil
requirements are about the same as for corn, although
soybeans will make a more satisfactory growth than corn
on soils low in fertility, provided that inoculation is present.
If soybeans are properly inoculated they will build up the
nitrogen content of the soil. Due to the mellowing effect
which the soybean plant has on soil, experts do not advise
growing them on very hilly land unless the ﬁelds are terraced
to prevent washing.
“Another strong point in their favor is that soybeans will
stand drought much better than most commonly grown grain
crops. Yields will be much reduced under drought conditions,
but soybeans will come nearer giving a good account of
themselves than most other crops. One of the outstanding
features in growing soybeans is that they are immune to
chinch bugs.
“Prefer Yellow Beans: While there are almost endless
varieties of soybeans, processors prefer the yellow seeded
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varieties and will pay higher prices for them. The reason
for this preference is that the yellow beans are of higher oil
content and lower oil reﬁnery losses. Black and brown beans
make an unattractive meal which must usually be sold at a
discount.
“Three yellow varieties which are acceptable to all
processors are the Dunﬁeld, Illini and Manchu. All three are
ideally suited for conditions in Ohio, Indiana and Illinois.
There are other good varieties but these three have stood the
test well over a period of many years. They are hardy, they
mature fairly rapidly, and over a period of time will show the
most satisfactory oil content. Any grower is playing safe by
planting any one of these three.
“Dunﬁeld was introduced from Manchuria in 1913. The
plant is stout, erect and bushy ﬂowers both purple and white.
It matures in 110 to 120 days with pods 2, 3 and 4 seeded.
The seeds are straw yellow with light brown hilum. There are
about 2750 seeds to the pound.
“Illini was developed by the Illinois Experiment Station.
The plants are stout erect and bushy and the ﬂowers white. It
matures in 105 to 115 days. The pods are 2 to 3 seeded and
the seeds are straw yellow with brown hilum, It runs about
2750 seeds to the pound. This variety has the characteristic
of shedding leaves and foliage and retaining pods.
“Manchu was introduced from Manchuria in 1911. It has
the stout, erect and bushy plants which characterize the other
two varieties, and the ﬂowers are both purple and white.
Beans mature in 110 to 120 days, and pods are 2, 3 and 4
seeded. The seeds are straw yellow with black or brown or
slate hilum. There are about 2400 seeds to the pound.
“The best results with soybeans are obtained on a well
prepared seed bed. In general the land should be prepared
as for corn, Soybeans, like corn, respond to any extra
preparation of the soil.
“Fall or early spring plowing permits disking and
harrowing the soil just before seeding and thus killing weeds
just starting in the surface soil. This preparation just before
planting is very important,
“Several different methods of planting soybeans have
been used. In the large soybean growing areas of Illinois, the
most popular method has simmered down to planting with an
ordinary grain drill. This is generally termed ‘Drilling Solid,’
The rest of the article is about the basics of soybean
cultivation: Planting. Cultivation. Harvesting. Grades. A two
page chart titled “Queen Soybean” shows the many ways in
which soybeans are used as a raw material by “the soybean
crushing industry.” Meal, ﬂour, crude oil and about 50
products derived from them (incl. “soysauce”). How to sell
soybeans to Staley or country elevators.
Excellent half-page photos show: (1) Many yellow
soybeans. (2) “Ground for soybeans in big Illinois ﬁeld is
broken with tractor-drawn plows.” (3) “The second process
in preparing the ground for the beans is disking. With the
aid of a tractor a great deal of ground is turned at once.” (4)

“Drilling beans is done in wholesale fashion in Illinois.” (5)
“Weeding soybeans is not such a back-breaking task when it
can be done in this fashion.” Shows a man seated on a tractor
with an umbrella over his head; the tractor is pulling a wide
weeder or rotary hoe.
(6) Three stages of soybeans growing up in the same
ﬁeld–early summer, mid-summer, early fall. (7) Horses
standing by a thresher. (8) “Few farmers use this old method
of cutting and then stacking soybeans.” (9) “At its Decatur
plant the Staley company stores soybeans in this 3,000,000
bushel elevator, just east of the mill.” (10) A country
elevator. “Staley’s supply of beans comes from such country
elevators throughout Illinois. At harvest these elevators are
busy spots.” (11) “The modern way of harvesting beans with
a combine.”
757. Tehon, L.R.; Boewe, G.H. 1939. Charcoal rot in Illinois.
Plant Disease Reporter (USDA) 23(19):312-17. Oct. 15.
• Summary: Pages 314-15: The section titled “Charcoal
rot on soybeans” states: The occurrence of charcoal rot on
soybeans was ﬁrst recorded in Williamson County [Illinois]
in 1930. Since that date infection has been found in 16
counties (see Map l) representing the major portion of the
southern two- thirds of the State.
“No record of severity was made for the soybean ﬁeld
in which the disease was found in 1930, and the disease was
not observed again on soybeans until 1934. In this latter year
a severely infected 3-acre ﬁeld was found in Jersey County,
and counts showed that about 55 percent of the plants were
diseased. In 1935 the disease was found in two ﬁelds in
Ford County, but only a trace of the plants in each ﬁeld were
diseased.
“In 1936 a much larger number of diseased soybean
ﬁelds were encountered. In a 20-acre McDonough County
ﬁeld many plants in an area approximately 2 rods long by
2 feet wide were diseased, and occasional plants elsewhere
in the ﬁeld were diseased. In Jefferson County, in a cowpea
ﬁeld, a few volunteer soybean plants were diseased. In the
same county, in a soybean ﬁeld, 7 percent of the plants were
diseased, the percent of diseased plants ranging in various
counts from none to 14 percent. In Macoupin County, in a
5-acre soybean ﬁeld, 6.8 percent of the plants were diseased,
the number in 100-plant counts ranging from none to 22.
In Marion County, in a 10-acre ﬁeld, 7 percent of the plants
were diseased; in Vermilion County, in a 10-acre ﬁeld, 11
percent were diseased; in Douglas County, in a 40-acre ﬁeld,
30 percent were diseased; in Jersey County, in a 40-acre
ﬁeld, 29 percent were diseased; in Morgan County, in a 30acre ﬁeld, 0.6 percent were diseased; in Sangamon County,
in a 40-acre ﬁeld, 8.5 percent were diseased; and in Logan
County, in a 40-acre ﬁeld, 2 percent were diseased.
In 1937, charcoal rot was found in soybean ﬁelds only in
Schuyler and Efﬁngham Counties. A 35-acre ﬁeld in the ﬁrst
county had only a trace of diseased plants; a 5-acre ﬁeld in
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the second county had 0.2 percent of the plants diseased.
“In 1938 in Perry County, in a 10-acre ﬁeld, 1 percent
of the stems were diseased, and in Montgomery County, in a
15-acre ﬁeld, 0.2 percent of the plants were diseased.
“The difﬁculty of determining soybean varieties during
ordinary ﬁeld examinations has made it difﬁcult to secure
information regarding varietal susceptibility. The sowings
were of mixed or undetermined varieties in many ﬁelds in
which the disease was found. The varieties in which infection
is known to have occurred are Virginia, Illini, Manchu, and
Haberlandt.”
758. Mumford, H.W. 1939. A year’s progress in solving farm
problems of Illinois. Illinois Agricultural Experiment Station,
Annual Report 50:1-351. For the year ended June 30, 1937.
• Summary: This report marks half a century of work by this
outstanding experiment station, whose annual reports are
now perhaps the best in the USA. The ﬁve main (and noble)
goals of this station are outlined by Mumford on pages 5-6.
Soybeans are discussed in the following sections and
pages: Soils and crop investigations: Soybean management
affects balance of nutrients in the soil (p. 32-35; Depletion
of basic nutrients is strongly affected by whether the
soybeans are plowed under as a green manure at maturity,
or harvested as hay at the full bloom or full pod stage, or
harvested for seed at maturity by the binder method or
the combine method. Nutrients examined are dry matter,
nitrogen, phosphorus, potassium, calcium, and magnesium.
If depleted nutrients are not returned to the soil, it will
gradually be depleted). Four recommendations set up for
handling [cultivating] soybean crop (p. 49). Better varieties
a key to future soybean development (p. 49-50; A bar chart
shows Illinois acreages for hay, beans, and total from 1927
to 1936. In 1925 bean acreage ﬁrst permanently passed hay
acreage). Further improvement in soybean crop sought thru
breeding (p. 51-52; Discusses an “extension of the soybean
chromosome map” and “gene linkage”). Careless handling
may make legume inoculants worthless (p. 53-54). Recovery
of soybeans from hail injury is measured (p. 86-87).
Livestock investigations: Old- and new-process
soybean oilmeal compared as feed (p. 88; New process is
solvent extracted. Calves ﬁnd old-process meal slightly
more palatable. “From the present evidence cattle feeders
are justiﬁed in choosing between new- and old-process
soybean meals on the basis of price, since there appears
to be no signiﬁcant difference in their feeding value. The
guaranteed protein content usually favors new-process meal.
Chemical analyses of the meals used disclosed no signiﬁcant
difference in amount of protein present”). Corn substitutes
recommended only during corn scarcity (p. 89-91; Soybean
oilmeal is much better than cottonseed meal; dried brewers’
grains and oats give less gain). Labor saving is principal
gain in use of pasture for calves (p. 91-93). Nutritive value
of soybean proteins improved by heating (p. 93-95, by H.H.

Mitchell and Jessie R. Beadles; Heating soybeans at the
proper temperature for the proper time affects the amino
acids and raises the coefﬁcient of digestibility and the
biological value of the protein. “The amino acid limiting the
value of the protein of the heated [or raw] bean is cystin”
[cystine]. Tests on 10 growing rats, based on nitrogen
balance studies, were conﬁrmed in two ways. “Cystin added
to the cooked soybeans increased the growth promoting
value of the protein markedly).
Different varieties of soybeans differ in quality of
protein (p. 95-97). “In 1932 this station (Mitchell and
Smuts) was the ﬁrst to demonstrate that soybean proteins are
deﬁcient in the sulfur-containing amino acid cystin, a fact
that was later conﬁrmed in other institutions.” The cystin
content is the main determinant of the “nutritive value of the
proteins of soybeans...” Table 18 shows this clearly.
Dairy investigations: Further tests show hybrid corn
valuable for silage (p. 155-56; “Soybeans ensiled alone
usually produce a bad-smelling, unpalatable silage which
does not keep well. The addition of molasses improves
the quality, but not very much). Delayed harvest increases
feeding value of soybean hay (p. 158-60; “By delaying the
harvesting of soybean hay until the seed is developed to half
its full size or more, much larger yields of hay are obtained
and the feeding value of a ton of hay is higher than that of
hay cut at an earlier stage.” Tables show: {1} Characteristics
and yields of soybean hay from different cuttings. {2}
Feeding value of soybean hay cut at different stages).
Entomology investigations: Special formula needed for
grasshopper bait in soybeans (p. 168).
Agricultural economic investigations: Farm costs
show less manpower now used for crops (p. 206-08; “For
a considerable time after the introduction of soybeans into
Illinois, there was a very general feeling that the cost of
growing the crop was so high that there was no proﬁt in it,
except for seed purposes.” Since 1930 that has changed, and:
“Since 1932 soybeans have been one of the most proﬁtable
crops in east-central Illinois”). Smaller combines coming
into wider use in Illinois (p. 208-09; The 5- and 8-foot cuts
are the most popular of the smaller sizes; the 12 foot cut is
the most popular of the larger sizes).
Agricultural engineering investigations: Small combines
have relatively more threshing capacity (p. 246-47; These
small combines cut strips 5 and 6 feet wide). Best power
and machines for soybean production studied (p. 247; “In
preparing the seedbed, the farmers used three distinct types
of plows, including the moldboard, the pulverator, and the
Wheatland disk plow. Some of the soybeans were drilled
solid and cultivated with a harrow and with a rotary hoe.
Others were drilled in rows, and a bean cultivator was used
where weed conditions made it advisable.” Labor, power
and machinery make up 35-40% of the total cost of soybean
production). Fuel gas from ground soybeans not feasible (p.
252-55; This gas is produced by fermentation).
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Home economics investigations: Frozen soybeans now
bid for place among winter vegetables (p. 310-13; With the
advent of frozen fresh vegetables on the retail market, green
soybeans may become popular among winter vegetables).
Address: Dean and Director of the Station, Urbana, Illinois.
759. Morse, W.J.; Cartter, J.L. 1939. Soybeans: Culture and
varieties. Farmers’ Bulletin (USDA) No. 1520 (Revised ed.).
39 p. Nov. Revision of April 1927 edition, further revised in
1949.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Soil preferences, Varieties
(classiﬁed by length of growing season into 7 groups,
and divided within each group into “Seed, forage, green
vegetable, and dry edible” types). Description of varieties
(describes 125 varieties). Preparation of the seedbed.
Fertilizers and lime. Inoculation. Time of seeding. Methods
of seeding. Rate of seeding. Depth of seeding. Cultivation.
Soybeans in rotations. Soybeans in mixtures. Soybeans
drilled in small grains. Cost of production. Insect enemies of
soybeans. Soybean diseases. Other enemies of soybeans.
“History: Ancient Chinese literature reveals that the
soybean was extensively cultivated and highly valued as
a food centuries before written records were kept. The
ﬁrst record of the plant is contained in a materia medica
describing the plants of China, written by Emperor Sheng
Nung in 2838 B.C. Methods of culture, varieties for different
purposes, and numerous uses are repeatedly mentioned in
later records, indicating the soybean to be of very ancient
cultivation and perhaps one of the oldest crops grown by
man. It was considered the most important cultivated legume
and one of the ﬁve sacred grains essential to the existence
of Chinese civilization. Soybean seed was sown yearly with
great ceremony by the emperors of China, and poets through
the ages have extolled the virtues of the plant in its services
to humanity.
“The soybean was ﬁrst made known to Europeans by
Engelbert Kaempfer, a German botanist, who spent 2 years,
1691-92, in Japan. Seed sent by Chinese missionaries was
planted as early as 1740 in botanic gardens in France...”
“Distribution and production: The soybean is grown
to a greater extent in Manchuria than in any other country
in the world. It occupies about 25 percent of the total
cultivated area and is relied upon by the Manchurian farmer
as a cash crop. China, Japan, and Chosen [Korea] are large
producers and the soybean is cultivated more or less also
in the Philippines, Siam, Cochin China, Netherland India
[later Indonesia], and India. In other parts of the world,
particularly Germany, England, Soviet Union, France,
Italy, Czechoslovakia, Rumania, Mexico, Argentina, Cuba,
Canada, New South Wales, New Zealand, Algeria, Egypt,
British East Africa, South Africa, and Spain, various degrees
of success have been obtained.”
The section on diseases discusses the following: Purple

spot of seeds, bacterial blight, bacterial pustule, mosaic, wilt,
brown spot, sunburn or aphid injury, downy mildew, pod and
stem blight, anthracnose, sclerotial stem rot, frog-eye spots,
and Pythium root rot.
A table (p. 6-7) shows different varieties of soybeans
recommended for four different uses (seed, forage, green
vegetable, or dry edible), classiﬁed by the length of the
growing season. Green vegetable–Very early (100 days or
less): Agate, Sioux. Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days): Fuji,
Hakote, Hiro, Hokkaido, Jogun, Kura, Osaya, Sato, Shiro,
Sousei, Suru, Toku, Willomi. Medium (121 to 130 days):
Chame, Funk Delicious, Imperial. Medium late (131 to 140
days): Aoda, Hahto, Higan, Rokusun. Late (141 to 160 days):
Nanda.
Dry edible–Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days):
Hokkaido, Jogun, Osaya, Sousei, Suru, Toku, Willomi.
Medium (121 to 130 days): Funk Delicious, Imperial.
Medium late (131 to 140 days): Easycook*, Haberlandt*,
Higan, Rokusun, Tokyo*. Late (141 to 160 days): Nanda.
Note: All dry edible varieties except three (Easycook,
Haberlandt, and Tokyo–which are followed by an asterisk
(*)) are also included in the green vegetable group. But many
in the green vegetable group are not included in the dry
edible group.
Detailed descriptions of the following 125 varieties
are given (p. 7-17): Agate, A.K., Aksarben, Aoda, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Beauty (same
as Ebony), Black Eyebrow, Cayuga, Chame, Charlee,
Chernie, Chestnut, Chiquita, Chusei, Clemson, Columbia,
Creole, Delnoshat, Delsta, Dixie, Dunﬁeld, Early Green
(same as Medium Green), Early Virginia Brown (same as
Virginia), Early Wilson (same as Wilson), Early Wisconsin
Black (same as Wisconsin Black), Early Yellow (same as
Ito San), Easycook, Ebony, Elton, Fuji, Funk Delicious,
George Washington, Georgian, Goku, Guelph (same as
Medium Green), Habaro, Haberlandt, Hahto, Hakote,
Harbinsoy, Hayseed, Herman, Higan, Hiro, Hokkaido,
Hollybrook, Hongkong, Hoosier, Hurrelbrink, Illini,
Ilsoy, Imperial, Indiana Hollybrook (same as Midwest),
Ito San, Jogun, Kanro, Kingwa, Kura, Laredo, Large
Brown (same as Mammoth Brown), Large Yellow (same
as Mammoth Yellow), Late Yellow (same as Mammoth
Yellow), Lexington, Macoupin, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Early Green (same as Medium
Green), Medium Early Yellow (same as Ito San), Medium
Green, Medium Yellow (same as Midwest), Midwest,
Minsoy, Missoy, Monetta, Morse, Mukden, Nanda, Nanking,
Norredo, Northern Hollybrook (same as Midwest), Ogemaw,
Old Dominion, Oloxi (formerly Coker’s Black Beauty),
Osaya, Otootan, Ozark, Palmetto, Pee Dee (Coker’s 31-15),
Peking, Pine Dell Perfection, Pinpu, Richland, Rokusun,
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Sato, Scioto, Shiro, Sioux, Sooty, Sousei, Southern Green,
Southern Proliﬁc, Soysota, Suru, Tarheel Black, Toku,
Tokyo, Virginia (selection {19186-D} from the Morse
variety at Arlington Experiment Farm in 1907), Waseda,
Wea, White Biloxi, Willomi, Wilson, Wilson-Five, Wisconsin
Black, Woods’ Yellow, Yelredo (a nonshattering selection,
Coker’s 319), Yokoten. Address: 1. Senior Agronomist; 2.
Assoc. Agronomist, Div. of Forage Crops and Diseases;
Both: USDA Bureau of Plant Industry, Washington, DC.
760. Wallace, G.B. 1939. French bean diseases and bean ﬂy
in East Africa. East African Agricultural Journal 5(3):17075. Nov. [13 ref]
• Summary: “During the past year planters in the Tanga and
Northern Provinces of Tanganyika Territory have inquired
what explanations can be offered for the poor growth and
low yields that have been obtained from French beans.” Halo
Blight is a disease caused by the bacterium Phytomonas
medicaginis var. phaseolicola. This disease was present in
the Territory in 1929. Legumes that are resistant to Halo
Blight include Soy, Adzuki, and the Kudzu vine.
The bean ﬂy, Agromyza (Melanagromyza) phaseoli
“has been known for many years in tropical and sub-tropical
countries. In Tanganyika Territory it was recorded in 1936
by Harris who referred to its larvae ‘boring into the stems of
haricot beans at the collar, causing total loss of crop.’” W.H.
Hargreaves states (1926, in lit.) that ﬂies reared from larvae
that attacked the stems of Phaseolus vulgaris (common
beans) “have been identiﬁed as Melanagromyza sojae Zehnt.
(?) by van Emden.” “Other Agromyzids parasitize other
leguminous crops, usually in the leaves and seeds; a species
is known in the pith of the stems of soy beans and other
plants in Java.” Address: Ph.D. (Edin.), Plant Pathologist,
Dep. of Agriculture, Tanganyika Territory.
761. Reichert, I. 1939. Palestine: Diseases of ﬁeld crops.
International Bulletin of Plant Protection 13:204M-210M. *
• Summary: “Leaf rust of soybean was reported in a list of
ﬁeld crop diseases in Palestine (from AVRDC 1992, #322).
Note: Volumes for 1931-1946 issued as reprints from:
International Review of Agriculture. Address: Kyushu Univ.,
Japan.
762. A handbook of Philippine agriculture. 1939. Manila,
Philippines: College of Agriculture, University of the
Philippines. vii + 803 p. No index. 18 cm.
• Summary: On the title page: “Issued in commemoration of
the thirtieth Anniversary.” The University of the Philippines
was founded in 1908. The Foreword (by L.B. Uichanco,
Dean, College of Agriculture) states that its College
of Agriculture opened on 14 June 1909, at which time
“scientiﬁc Philippine agriculture was virtually nonexistent.”
The idea for the book originated with the former dean of the
College of Agriculture, Dr. B.M. Gonzalez, before he was

appointed president of the University of the Philippines.
Soybeans and soyfoods are discussed extensively.
“Coffee adulterants” (p. 104), commonly mixed with
ground coffee, include roasted ground corn, soybean, peanut,
mungo, cashew, and sometimes ipil-ipil (Leucaena glauca).
In Chapter 1, “Field crops” is a long section titled
“Peanut, soybean, cowpea” (p. 132-43). Contents of “Culture
of soybean” (p. 134-41): Varieties. Preparation of the land.
Planting. Cultivation. Harvesting and threshing. Yield. Green
and yellow seeds of Ami soybean. Soybean sprouts. How to
prepare–Soybean coffee, soybean cake [dessert, with baking
powder], soybean milk, “tao-si” (salted soybean [fermented
black soybeans]; Method furnished by Superintendent of the
Davao Penal Colony), “toyo” or soy sauce.
Note: This is the earliest document, and the earliest
English-language document seen (Jan. 2012) that mentions
fermented black soybeans from the Philippines, or that uses
the term “tao-si” to refer to this type of salted, fermented
soybean food.
The section titled “Method of preparing ‘tao-si’” (p.
139-40) gives a full-page description of making tao-si on
a small commercial scale–as follows: Wash dry soybean
seeds and soak in clean water overnight. In the morning,
remove the water. Transfer the soaked soybean seeds into a
pot containing fresh clean water; boil until beans are soft.
Remove boiled beans from the pot and place in shallow
baskets to drain the excess water; allow them to cool. Dry
beans in the shade for about one-half hour or one hour in
the sun. For every 2½ petroleum cans of boiled soybeans,
add 1-2 kg of wheat ﬂour. Stir the mixture until beans are
thoroughly coated with ﬂour, then dust over about ½ kg of
yellow fungus known as Aspergillus oryzae; thoroughly stir
again. Cover open mouth of basket with a piece of abaca
cloth or clean Manila paper and place in a dark room to
allow the fungus to incubate. After 2-3 days the mixture will
be thoroughly covered with a thick growth of yellow fungus
and is now ready for salting. Transfer mixture into an earthen
jar (tapayan), and to every 2½ petroleum cans of it, add 16
kg of native salt dissolved in two petroleum cans of water.
Sun the jar for ﬁve days to facilitate curing, then move jar
into a shed for further fermentation. “The ‘tao-si’ is ready
for use after two months, but the longer it is left to cure, the
better the quality becomes.”
The two main kinds of insecticides in 1939 (p. 223-31)
were stomach poisons (which kill when eaten; incl. lead
arsenate, calcium arsenate, Paris green) and contact poisons
(incl. concentrated tobacco decoction, as in Black Leaf
“40”).
“Diseases of beans and other legumes (p. 319+) include
downy mildew of soybean and rust of soybean.
A table (p. 448) gives the content of ﬁve vitamins found
in various feeds incl. soybean seeds, soybean leaves, soybean
meal, peanut meal, and peanut seeds.
“Leguminous silage” includes that from cowpea,
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soybean, and mungo [mung bean] (Phaseolus aureus). Tables
give: (1) The “Average digestible nutrients in feeds” incl.
soybean (p. 459, 462).
(2) The “Nutritive value of foods” incl. seaweeds
(ara-rosip, Gracilaria crassa, p. 534), mungo sprouts (p.
536), green soybeans (p. 537), seguidilla or kalamismis
(Psophocarpus tetragonolobus, fresh and sun-dried seeds, p.
538), soy products (p. 538-39) incl. soy sauce (toyo, Superior
{Senkee and Co.}, Commercial), soy milk–boiled, soy
residue (sapal), soy residue after second drawing of toyo, soy
curd (toqua [tofu]).
(3) “Foods as sources of minerals” (calcium,
phosphorus, iron; p. 580-81), incl. miso or soybean mush,
soybeans–baked ﬂour, soybeans–baked sprouts, soy curd or
toqua, soy sauce or toyo (four brands: Solo, Great Eastern,
Violin, Rooster), tahuri or soybean curd preserved in strong
brine solution (solid portion).
(4) “Foods as sources of vitamins” (p. 593-94) incl.
bean–asparagus or cigarillas (Psophocarpus tetragonolobus),
bean–mungo (in pods or sprouts), bean–soy (dry, green, or
leaves), peanut butter, seaweed, sesame (p. 601). Address:
Manila, Philippines.
763. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, ﬂax
and other plants in the Baltic countries and Central
Europe (Continued–Document part III)]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: (Continued): Romania (p. 340):
In no other European country is soybean growing done
on such a wide scale as in Romania. Even before World War
I, the soybean appeared on a small scale in Transylvania,
which at that time belonged to the Austro-Hungarian Empire.
In 1928, a series of experiments with soybeans was initiated
by the agricultural research institute in Bucharest, which led
to the area of soybean cultivation being estimated at up to
400 hectares by 1933.
In the fall of 1934, a company named “Soia S.A.R.,
Gesellschaft für den Anbau und die Ausfuhr von Ölsaaten”
was formed. German capital stands behind this (I.
G. Farbenindustrie). The company quickly increased
soybean growing in Romania so that by 1937 it covered
approximately 106,000 hectares. The increase in soybean
growing along with soy export appear in the table below:
The area is soybeans in hectares increased from 1,400 in
1934, to 20,411 in 1935, to 58,027 in 1936, up to a very
large 106,000 in 1937. The metric tons of soybeans exported
likewise grew from zero in 1934, to 6,000 in 1935, to 23,000
in 1935 up to 51,000 in 1937.
During the week I stayed in Romania, I visited the
following institutions: Soia, S.A.R. and the Institutului de
Cercetari Agronomice al Romaniei (I.C.A.R.) in Bucharest;
Siebenbürgisch-Sächsische Landwirtschaftliche Lehranstalt,

in Medias; Stasiunea de Ameliorarea Plantelor, in Cluj.
Bucharest
It was with a great desire to be at my service that Mr. G.
Bistriteanu and Mr. R. Ullman of Soia S.A.R. made time for
me during my stay in Bucharest.
That ﬁrst year that the soy company operated (1934),
a good harvest was obtained. The following year, however,
the soy harvest was rather poor (600 kg/ha). In 1936, things
were more favorable again. Gradually, the climate over large
parts of Romania proved to be rather unfavorable for soy
growing. This is particularly the case with the extremely
dry areas in the southeast, where the hot steppe winds from
southern Russia in June and July result in premature ripening
and extremely shriveled seeds. Such a dry period can often
result in a 2/3 reduction in harvest, as was the case in 1935,
in Dobruja and the surrounding areas.
In the dry areas of southern and southeastern Romania,
an average yield of only 170 kg/ha was obtained in 1937.
In Bessarabia (today’s Moldova and Ukraine), 980 kg/ha
was obtained and in Transylvania roughly 1,400 kg/ha. The
highest yields achieved during that year were between 2,000
and 3,000 kg/ha. For all of Romania the average was only
650 kg/ha, which could be considered a rather low number.
The fact that in spite of all this soybean growing is believed
to be proﬁtable, is to a large extent due to the low labor and
planting costs in this relatively backward country.
In the future they particularly want to avoid large areas
of Dobruja. It can therefore be assumed that 1938’s soybean
area (sojaareal) will be somewhat lower than the previous
year’s, with approximately an estimated 80,000 hectares to
be sown in all.
In terms of organization, the soy company (sojabolaget)
has divided the country into inspectorates, each one under a
technical director. These in turn have a number of regional
directors under them. The smallest organizational unit covers
one or two towns, where a local agent representing the
company divides up the sowing and checks on the planting.
All of the growers have a contract with the company and
each one has his own account, documenting the amounts
of soybean seed received, inoculant, bags, etc., as well as
delivered soybeans. Each fall, a railroad station and date/time
are announced for where the respective towns will drop off
their soybean harvest. The delivery is checked by a 3-man
group (a weigher, a scribe and a treasurer), and payment to
the growers is made in cash at the time of unloading, which
has proven to be quite popular.
Page 342: The export of soybeans to Germany is done
either by train via Chernivtsi [Cernauti, Bukovina] (in
today’s Ukraine) and Poland to Szczecin [Stettin] (in today’s
Poland), or by ship through the Black Sea from Costanta to
Hamburg.
The soybean varieties that have come into use thus
far include the Kleine Gelbe Ungarische and Reiner, of
which the latter, which originates from Yugoslavia, takes
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up probably 2/3 of the cultivated area. Both are considered
populations, even if the seed cores exhibit a rather uniform
yellow color. Kleine Gelbe Ungarische is the more droughtresistant of the two sorts, whereas Reiner has a larger
seed, matures somewhere later and under normal weather
conditions offers a higher yield.
For the purpose of planting more suitable and uniform
varieties for the country, as previously mentioned, Dr. Lene
Herb-Müller is conducting a rather extensive breeding
project in Romania. For this purpose, she has a laboratory
set up in Bucharest that also includes 4-5 hectares of testing
land. In Brasov, where more experiments are conducted,
there is another 3.5 hectares available for use. Together with
Dr. Ullmann, I visited the laboratory in Bucharest, where
the assistant (Ms. Mannhardt) demonstrated methods and
materials.
Soybean growing in Romania really needs to be
patterned according to the precipitation conditions in the
country’s different regions. As previously noted, Dobruja
and southern Bessarabia are the driest areas, where up
until now soybeans have produced less proﬁtable harvests
(from the soy company’s point of view). For the farmers
themselves, soy has been of particularly great interest, since
typically grain harvests are even worse. With more droughtresistant varieties, growing even in these areas can probably
become economically viable. The best soy area is actually
Transylvania, where the cultivated areas are generally
situated at 400-500 meters elevation and where precipitation
amounts are more satisfactory. The scope of growing in this
province is largely restricted, however, by competition with
other crops which have proven to be quite proﬁtable here,
including malting barley and medicinal plants. Relatively
decent soy areas are also located in central and northern
Bessarabia (cf. G. Valuta, Kühn-Archiv, Bd. 44, 1938, 121160).
In the materials people were working on at Dr. Müller’s
laboratory, there are great differences in e.g. branches, stems,
plant height, pod size and seed size.
As far as the price of Romanian soybean goes, it was
said that the growers receive a payment of 5 leu per kg, equal
to 15 SEK per dt. The price is approximately the same as for
Manchurian soybeans.
The German soy company is now conducting even more
extensive planting in Bulgaria and Yugoslavia. growing
starting in 1935 in Bulgaria, when 10,000 hectares were
seeded. Guided by that year’s harvest results in various
areas, the less suitable tracts of land were excluded in 1936,
whereby the area of soy was only approximately 6,000
hectares. In 1937, ultimately 15,000 hectares were seeded,
and in 1938 a considerable increase in area is planned.
Bulgaria is considered a real futuristic scenario for soy
breeding, due to both the climatic conditions and the fact that
the Bulgarian farmers are generally more enterprising and
savvy than their Romanian counterparts. The average harvest

has also been somewhat higher in Bulgaria (800 kg/ha), with
decent prospects to improve further.
Lead by professor Munteanu and Dr. Dragoescu, in
Bucharest I also visited the stately building where the Central
Romanian Institute for Agricultural Research (I.C.A.R.)
resides. 9 research stations are administered by this facility in
the country’s different climatic zones.
Medias (p. 344):
Medias is located in Transylvania, at approximately 300
meters elevation, in an area with numerous German farming
towns which trace their origins back to German immigrants
during Middle Ages, primarily Saxons. The TransylvaniaSaxon School of Agriculture, where I visited, is run by
director Herbert. Dr. A. Kornfeld, who as a teacher of plant
cultivation and a grower of soybeans, works there. Among
other things, in the periodical Pﬂanzenbau (1936, vol. 13, p.
161-206) he summarized a number of his experiences with
soy growing in Transylvania. It should also be noted that he
has a piece in Zeitschrift fuer Pﬂanzenkrankheiten (1935,
Bd. 45, p. 577-613), discussing diseases and pests that affect
soybeans. Apparently he is currently working on publishing a
large manual on soybean growing.
Work with soybeans has been conducted in Medias
since before World War I, and Dr. Kornfeld has been the
director since 1923. In Transylvania’s so-called “Weinland”,
relatively favorable conditions prevail for soy growing. The
amount of precipitation in Medias is 500-600 mm per year
and the average temperature is around +9ºC. The area of soy
in Transylvania is estimated by Dr. Kornfeld to currently be
around 1,500 hectares, about half of which is farmed through
the soy company and the other half is grown by the farmers
for their own use. Like elsewhere in Romania, corn plays a
major role here in the diet and the availability of protein is
commonly too low. Dr. Kornfeld therefore mixed soy into
the corn porridge for the ﬁeld workers, where at ﬁrst they
refused to eat the porridge. Later on, when they ﬁnally came
around and Dr. Kornfeld did not have a sufﬁcient amount of
soy to mix into the porridge, these same farmers refused to
eat the soy-free porridge which they thought was too devoid
of nutrition.
The ultimate objective of soy breeding in Medias is the
growing of soy varieties that the farmers here can make use
of themselves. In several respects, Dr. Kornfeld has therefore
deviated from the aims and methods Dr. Lene Müller, who
thought soy only had applications in industrial use. Among
other things, he attaches no weight at all to seed color (his
most promising sorts also have black seeds). (Continued).
764. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, ﬂax
and other plants in the Baltic countries and Central
Europe (Continued–Document part IV)]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
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• Summary: Continued (p. 344): The biggest task he is
currently working on is developing a soybean variety that
can grow and ﬂourish in low soil temperatures in the spring.
Because of the severe winters in the area, it often takes until
the end of April for the soil temperature at 2 cm deep to
reach over +8º C, which is considered the minimum with the
current material. Due to the soybean’s short-day plant nature,
it would be ideal if seeding could be done earlier so that the
long, late spring days would not affect plant development to
the same extent. In this respect, day length during the ﬁrst
weeks after sprouting is considered absolutely crucial.
For the start of his selection work, Dr. Kornfeld has used
Manchurian material, as well as “Gelbe Dobrudschaner”.
This latter hybrid is identical to “Kleine Gelbe Ungarische”
and in Transylvania has proved to be considerably better than
the Yugoslavian varieties (e.g. Reiner) for practical growing.
As a result of striving for cold-resistant types, a couple
of strains have already been obtained that could be seeded
in early March in Medias, maturing in August. Of these
varieties, Dr. Kornfeld kindly gave out some small samples
of seeds.
The soybean’s after effects on subsequent crops is worth
noting. This is particularly the case after soy that has been
properly inoculated with bacterial cultures. The soil must
be worked in the fall, but otherwise the prior crop does not
really matter that much, as seen from experiences in Medias.
Barnyard manure seems to work well. Sowing must be done
by machine on larger plots of 15 cm row distance, with a
seed amount of approximately 50 kg/ha. Weeds must be
thoroughly kept in check by hoeing, while simultaneously
breaking up the soil. For the purpose of guaranteeing and
facilitating a thorough hoeing, sometimes some barley is
seen together with the soy. The barley grows quicker than
soy and is later removed by hoeing. One problem with
harvesting soy is the bean’s hygroscopicity. If the water
content is insufﬁcient, during storage soybeans can easily
spoil.
Cluj
In Transylvania’s largest city of Cluj, located at an
elevation of 360 meters, there is a Romanian agricultural
school, as well as a major agricultural research and breeding
institute. The head of this research operation is professor
Saulescu, with Dr. Mudra as an assistant.
Page 346: Among other things, the institute works with
oil-yielding plants, including both planting and breeding
experiments, as well as corn. Among new oil-yielding plants
that are tested there, the Perilla ocymoides obtained from
professor Chmelar of Brno, and shell-less gourds from
professor Tschermak of Vienna, deserve mention. Both of
these plants are described as very interesting. A variety of
experiments are also done with soy, but no actual breeding.
Page 347: Czechoslovakia: In 1937, there were
approximately 2,000 hectares of soy growing in this country.
About half of the obtained harvest went to margarine

producers and the remainder was used for seed, meal, feed,
etc. The country’s largest plant for soy products is Silofarin
Znojmo, located in Zádruka.
The best areas for soy growing are in southern Moravia
[in today’s Czech Republic] and Slovakia. Growing
experiments have been conducted at a number of research
centers in various parts of the country. The most detailed
have been conducted by professor Chmelar, at Zemsky
Vyzkumny Ustav Zemedelsky (the Agricultural Research
Center) in Brno, and engineers Truksa at the research
institute in Bratislava and Hruska, also from Bratislava.
Bratislava [in today’s Slovakia]
Engineer Hruska, was gone while I was there,
unfortunately. I therefore met engineer Truksa at the
agricultural research institute. This institute has worked with
soy for many years and, together with two other researchers,
published a handbook on soy growing and use in 1935,
entirely in Czech unfortunately.
Soy growing in Czechoslovakia began in 1921, with
about 100 or so varieties from Manchuria and the US being
used to start. Only yellow seeded strains were selected. In
particular, importance was also placed on early maturity and
high oil content (18% or more).
Page 348: The black and brown varieties are only of
interest as green fodder. In oil production, the oil is naturally
darker, which is particularly a disadvantage in making
margarine. Even for the production of soymeal (sojamjöl),
yellow and green seeded varieties are desired. People have
gone so far as to consider varieties with a black hilum as less
desirable because the oil’s quality is diminished to a certain
extent. When baking ﬂour with these types of soy varieties,
the bread often gets black streaks in it that look like ink. For
this reason, when the soybeans are roasted, e.g. to get “soy
coffee” (sojakaffe), the black and brown seeded varieties can
be used. The best of the varieties grown practically thus far
is thought to be a Czech “country variety”, which of all the
varieties evaluated is the closest to the previously mentioned
Kleine Gelbe Ungarische and Gelbe Dobrudschaner. These
possibly all originate from the soy varieties introduced by
Haberlandt and Fruwirth in the late 1800’s, for Vienna.
With this aforementioned Czech variety, a harvest of 1,5001,800 kg/ha is obtained. Higher numbers are obtained from
Brillmayer’s Platter Gelbe which is a similar variety but not
as reliable, whereby the numbers for this variety can swing
from 800 to 2,800 kg/ha in Bratislava. Earlier varieties,
like the Polish Pulawska sort, produce much too small of
a harvest in Slovakia and are therefore better suited for
Bohemia and Moravia.
Crossing has been conducted at the institute since 1934.
Among other things, an early, black seeded variety and a
later yellow variety were crossed for the purpose of getting a
combination of yellow seeded and early from it. Only black
and black-spotted descendents have been obtained, however.
The best variety obtained by selection from Manchurian
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soy is the yellow seeded number 40, which has produced
good results and has proven to be reliable when grown in
Slovakia. Among the brown seeded varieties obtained, the oil
content is around 20%, which from a processing standpoint
is attributed to its seed color.
It has been found that soy and corn can be grown
successfully together. An excellent green fodder can be
obtained, for example, from 1/5 soybeans + 4/5 corn as
a seed mix, with a 40-60 cm row distance. Likewise, for
a ripe harvest corn and soybeans cannot be seeded in the
same ﬁeld, however, without each plant having its own row
according to the following system worked out by engineer
Hruska.
A diagram shows a 4 rows of crops. On the far left
is a row of maize, separated by 42 cm from the 2nd row
(soybeans), separated by 24 cm from the 3rd row (soybeans),
separated by 42 cm from the 4th row (on the far right) maize.
When seeding solely soybeans, a 24-26 cm row distance
is recommended. Seeding is done in April in Slovakia and in
northern Czechoslovakia it is done somewhat later (end of
April–beginning of May).
Page 349: Brno
Professor Chmelar, with whom I had the pleasure
to meet, has conducted experiments with soybeans in
Czechoslovakia since 1921 and has published a couple of
articles on the results (Vestnik Ceskoslovenské Akademie
Zemedelské, 1931, Number 5; Sborník Cesk. Akad. Zemed.,
1935, Number 1).
In professor Chmelar’s growing experiments, it appears
that the Manchurian varieties have generally done quite well
in Moravia, whereas the Japanese, Russian and American
varieties have not done so well. Basically, the Kleine Gelbe
Ungarische can apparently be grown throughout the entire
country. Several new varieties have also been grown that
proved to be successful. Among the more interesting sorts,
professor Chmelar even mentioned the Mandarin, which
in Brno produces a rather small harvest. According to
experiments conducted in other locations, this variety should
be day-neutral. Such has not been the case in photoperiodic
studies conducted in Brno, however. This sort reacted more
strongly to darkness than e.g. the Kleine Gelbe Ungarische,
which cannot really be described as day-neutral either.
Apparently new work on these experiments is currently
being published.
Apparently the Reatz and Reiner Osijek varieties that are
grown on a large scale in the Balkans originally stem from a
line of Mandarin. From what we can see, the name Mandarin
can cover a number of different varieties. This is believed to
be the reason behind the contradictory results obtained with
regard to its photoperiodic reaction.
On page 349 is a photograph of Mendel’s experimental
garden at the Augustinian [monastery] in Brno. Note:
Between 1856 and 1863 Gregor Mendel conducted his
famous experiments on pea plants in the monastery garden.

These laid the foundations for the science of genetics.
Translated by Thor Truelson of Minneapolis.
765. Matagrin, Am. 1939. Le soja et les industries du soja:
Produits alimentaires, huile de soja, lécithine végétale,
caséine végétale [The soybean and soy industries: Food
products, soy oil, vegetable lecithin, and vegetable casein
(Continued–Document part III)]. Paris: Gauthier-Villars. x +
390 p. 18 cm. [300 ref. Fre]
• Summary: (Continued): Japan: The great oil mills of
Kobe. In Japan, for cooking, sesame oil is preferred and for
illumination rapeseed oil.
French Indochina: From 1931. It is estimated Tonkin
cultivated about 12,000 ha of soybeans and harvested an
average of 7,500 metric tons per year. The low yield of
only 625 kg/ha, compared with a world average of 1,000, is
explained by the fact that soybeans are generally cultivated
with corn in a 1:1 mixture. Some soybeans are exported to
Hong Kong. Since 1933 Paul Braemer, chief of agricultural
services in Hong Kong, is exerting himself to propagate
more this nutritious plant. Up till now the strong ﬂavor of
the soy protein deters colonials from using soy for food and
soymilk. Made experimentally at the Maurice Museum,
these have not attained but a relative success in the European
colony. However the natives use many products. The village
of Cu-da / Cuda 10 km from Hadong [in today’s Vietnam]
specializes in a type of soy sauce which cannot be made
except from April to July, and which must be kept in sealed
containers.
English and Dutch Indies: Today Prof. D. Kanga of
Gujerat College of Ahmedabad, recommends warmly this
economical and fortifying food. Soy is now used increasingly
in industrial dining rooms and universities (he lists names).
It is likely that India will acclimatize varieties rich in oil,
develop extraction mills in its centers of industry, and deliver
a large tonnage to the English soap makers.
Soybeans, propagated by the Russians, have long been
grown on the plains of Turkestan [today’s Afghanistan] and
tests have been done in Persia [today’s Iran] and the Soviet
and Chinese republics of Central Asia northeast of there.
Soy in Africa: The French tried growing soybeans
successfully in Dahomey and Togo. In North Africa trials
have been taken more seriously since 1918 in Algeria, then
in Tunisia and Morocco. In Tunisia, the tests which began in
the late 19th century, are now growing. In Morocco lots of
other beans are grown.
Australia is ﬁnally cultivating soybeans since the start of
the century in the southeast, and today on all the east coast
(Queensland, New South Wales and Victoria).
Soybean etymology: Low Countries = Sojaboon. Russia
= Soia. Italy = Soia or (better) soja.
At the start of this century, when the German industry
launched “Nitragine,” a liquid culture of nitrogen ﬁxing
bacteria, there was much interest. The American practice,
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founded on the research of Norman Shaw (1910) and on
the experience of the agricultural experiment stations at
Michigan (1905), Wisconsin (1907, 1922). etc. consists of
inoculating new soil with soil from former soybean ﬁelds.
Matagrin has a lengthy and excellent review of soybean
agronomy. Also one of the best bibliographies; the most
extensive of any European book to date on all aspects of
soybeans and soyfoods.
The USA and the USSR were the ﬁrst two countries to
mechanize soybean planting and harvesting.
On the diseases and enemies of the soybean (p. 108):
Earliest citation is 1919 from J. of Agricultural Research, and
from the Nebraska Agricultural Experiment Station. Third is
Wolf and Lehman 1920.
Most of the early studies on soybean diseases and
enemies are analyzed in Morse (1927) “Soy Beans: Culture
and Varieties.” In the same publication is found a summary
of U.S. work on insect enemies of soybeans established by
H.R. Walton, Bureau of Etymology, Washington, DC.
The early research on the chemical composition of the
soybean plant was to determine its value as forage. The key
work in France was done by Lechartier and Joulie. The latter
also studied the composition of the soybeans from Etampes,
as did Giljaranski. and H.L. North.
The structure of the soybean cells was studied in France
by Colin and Blondel (1888).
Matagrin has a strong historical dimension running
through every chapter.
The median oil content from Asian soybeans is not more
than 17%, while that of American soybeans attains 19%.
In about 1920, West and Levene developed the chemical
formula and structure for animal lecithin.
The importance of soybeans as a protein source was not
pointed out by researchers for 69 years, i.e., until the 1880s,
and was not considered from an economic point of view
until the World War I put into relief the problems of feeding
populations and armies. Then interest and patents multiplied.
For example, in 1910 the processes of S. Satow of Sendai,
Japan for the precipitation of soymilk by a ferment or by
sulfuric acid.
Most legumes contain only 1.6 to 2.9% oil, with the
exception of peanuts which contain 45%. Soy contains 20%.
Concerning soy lecithin, From 1870 to 1910 W. Koch
(1902), Fraenkel, (p. 152) not only veriﬁed the initial
conclusions of Thudichum about this agent of nutritional
assimilation. Koch showed in 1902 that this phosphatide was
important.
At the start of the 20th century, soy pap was prescribed
with success for diabetics in the hospitals of Algeria, as in
Japan and Austria.
Page 158: Number of calories costing 15 centimes in
1938. Li Yu-ying had a similar chart but he omitted potatoes.
Potatoes: 80 grams give 224 calories
Soybeans: 40 grams give 188 calories

Rice: 50 grams give 180 calories
Bread: 45 grams give 145
Followed by 16 other foods.
Etymology: Matagrin (p. 160-61) says “fève de soja”
and “soja à l’etat vert” (for green vegetable soybeans).
Miss Ellen Kingsley (p. 161) of the U.S. Bureau of
Home Economics published many recipes using whole dry
soybeans.
Durand (no citation) discussed cooking whole soybeans
in water with sodium bicarbonate. This well-known
process for all legumes leaves an unpleasant taste. So he
recommended pressure cooking. Then he gives recipes for
whole dry soybeans.
At whole dry soybeans, there is considerable discussion
of their use in vegetarian diets. Was Matagrin a vegetarian?
Etymology: Matagrin (p. 166) says “la farine des fèves
grilles” for roasted soy ﬂour.
At the Iowa College of Agriculture, Nelson made a
soynut butter as follows: Deep-fry soybeans in oil at 100110ºC for about 5 minutes. Grind the soybeans ﬁnely. Then
grill at 160ºF for about 20 minutes. Finally mixing these with
some of the deep-frying oil.
Soy coffee is cafe without caffeine. Matagrin uses lots
of information from Li Yu-ying; likewise information from
Li appeared in countless later articles. Li was one of the two
original sources; Paillieux was the second.
Is soymilk presently consumed more widely that animal
milks in China? Not in Japan.
Carles (note spelling) was not a Frenchman who did
work on soymilk.
Soymilk (p. 172): According to an article by Prof. R.
Lepine of Lyon (1919), concerning a communication of
Mlle. Castet of the Society of Horticulture of Alger (Algiers).
Rouest was director du Laboratoire du Soja in Russia’s
North Caucasus.
Castagnol (soymilk) in Bulletin of Indochina, uses a
centrifuge.
Soymilk patents from France. G.D. Thevenot (1920-25),
A. Serault (1931), M. Adler (1933).
Arao Itano (1918). Made soymilk from soy ﬂour with
Bacillus inoculum. So it was fermented soymilk developed
by a Japanese.
Etymology: Fèves de soja entieres = whole soybeans.
Li Yu-ying used cold extraction of soymilk, Chinese
style.
Matagrin has an excellent review of all the various ways
of making soymilk.
Muggia and Gasca (1921) made soymilk with a bland
ﬂavor in Italy.
1933 process for making soymilk in Russia by
Bogatskij, Storozhuk and Morumtzev.
In raising animals, soymilk renders a great service. It
is very wildly used now in USA and in Asia. but its use is
limited by that fact that it is more economical to feed the
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animals the bean itself or the cake.
Adding lecithin to soymilk gives it a light ﬂavor of
butter.
Etymology: Matagrin unfortunately calls yuba Crème
de lait de soja (Phu-chuc of Indochina) [dried yuba sticks].
According to an analysis by a pharmacist, Monnier, of the
Pasteur Institute of Hanoi, it contains 64.62% oils, 8.98%
Nitrogen. It is often prepared with ﬁsh bladders or minced
meat.
Just. Hatmaker (p. 190) made powdered soymilk, as did
three other processes, including a spray process of Bevenot
and Neveu. This process was also widely used in English
soap factories. Matagrin gives 3 analyses of powdered
soymilk, the earliest from Li Yu-ying.
Pages 192-93: Discusses soy yogurt (Yoghourt au lait
de soja), soy keﬁr (Kéﬁr au lait de soja), and soy koumis /
koumiss (koumys).
Matagrin gives detailed descriptions of many methods of
making tofu and 9 pages of information (p. 194-202)
Bloch said the best coagulant is magnesium chloride.
Beltzer preferred acids to calcium salts.
Ellen J. Kingsley (1935) of the USDA gives a method
for making tofu.
Drs. Labbé (Labbe) and Marchoisne have shown that
vegetable albumines, despite current opinion, are very
assimilable.
Matagrin gives a number of nice tofu recipes including
French-style tofu in Petits-fours (fancy biscuits; p. 201) and
Tofu meringue. Address: France.
766. Nye, G.W. 1939. Reports of the botanical section:
Report of the Senior Botanist, Bukalasa. Uganda
Protectorate Department of Agriculture, Annual Report. Part
II. p. 42-56. For the year ended June 30, 1938. See p. 54, 56.
• Summary: The section titled “Soy Beans” states: The
importance of Soy beans from a nutritional standpoint
needs no emphasis. Excellent crops have been obtained
at Bukalasa in both seasons, i.e., early and late rains and
there is every reason to expect higher yields as the seed
becomes acclimatized and soils become infected with the
nodule forming organism. Actually, nodule formation has
only occurred on one very small plot at Bukalasa. Numerous
varieties have been obtained from America and South
Africa, and these are being increased for proper yield trials.
Considerable variation in earliness, straw production, etc.
was observed.”
A trial of three soybean varieties gave the following
yields in pounds/acre: Barberton Y 1 1,060, Serere 840,
Laredo 25. Note: Barberton Y1 originated in South Africa,
Serere is an agricultural station in Uganda, and Laredo
originated in the USA.
“Barberton Y 1 [which originated in South Africa] was
deﬁnitely earlier maturing than Serere. The Serere variety
selected by Mr. Hosking in Trinidad appears to be very

suitable for forage owing to the large amount of vegetable
material produced. Quarter-acre increase plots sown in the
late rains gave yields at the rate of 664 lbs. per acre for Local
and 626 for Barberton Y 1, which were very satisfactory.
Very little disease occurred, although at that time of the year
Cercospora is usually very severe on all types of beans.”
The last section titled “Other Crops” notes: “Collections
of Yams, Tannias, Sweet Potatoes, Peas, Soy Beans and
Bambarra Groundnuts [Bambara; Voandzeia subterranea
(L.) Thouras var. subterranea] are being made with a view
of selecting the best types for supplementing the native diet.
Several new varieties of these crops have been obtained
from other countries.” Address: Senior Botanist, Botanical
Section, Bukalasa, Uganda.
767. Associated Seed Growers, Inc. 1940. A descriptive
catalog of vegetables (No. 8): Asgrow. New Haven,
Connecticut. 96 p. Jan. 23 cm.
• Summary: The Foreword (p. 1), dated 1 Jan. 1940, states:
“Since the last general edition of our Descriptive Catalog
of Vegetables was published three years ago, continued
progress has been made in raising the standards of quality
and appearance in vegetables for critical growers. Many
changes from previous editions will accordingly be found in
the following pages.
“The present catalogue introduces a species new to
American growers: the edible soybean. Whether this will ﬁnd
general acceptance remains to be seen. Our own experience
with the different varieties, however, has warranted us in
making available seed of the soybeans listed on page 17.”
The section titled “Edible Soybeans (Soja max)” (p. 17)
lists eight varieties of edible soybeans sold by the company,
with a brief description of each and the number of days to
green shelled beans: Bansei (90 days), Emperor (108), Higan
(112), Hokkaido (98), Imperial (107), Jogun (95), Toku (85),
Willomi (95). The text states: “In recent years many varieties
of edible soybeans have been imported from the Orient by
the U.S. Dept. of Agriculture and detailed studies on their
adaptation to North American growing conditions have been
made, mainly at the University of Illinois.
“As a result a number of varieties eminently suitable
for table use in this country have been developed. The most
promising of these, listed as follows, have been multiplied
for seed on the Asgrow farms. They are very proliﬁc, highly
resistant to disease and insect pests, of attractive appearance
and eating qualities when cooked and served similarly to
Lima beans.
“The number of days refers to picking for use as green
shelled beans; full maturity, for dry shelled beans, is reached
about 30 days later.”
At the bottom of this page is a wide photo of a “Seed
ﬁeld of Emperor Soybeans on one of the Asgrow farms.”
Page 2 states: “Associated Seed Growers, Inc. Main
ofﬁce: New Haven, Connecticut. Breeders and growers.
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Consolidating: The Everett B. Clark Seed Co., Est. 1857.
N.B. Keeney & Son, Inc., Est. 1860. John H. Allan Seed
Co., Est. 1856. Cable address: Asgrow. Growing stations
and principal warehouses at: Milford, Connecticut; LeRoy,
New York; Sheboygan, Wisconsin; Green Bay, Wisconsin;
St. Paul, Minnesota; Greeley, Colorado; Powell, Wyoming;
Bozeman, Montana; Hamilton, Montana; Ronan, Montana;
St. Anthony, Idaho; Rigby, Idaho; Filer, Idaho; Fairﬁeld,
Washington; Mt. Vernon, Washington; Salinas, California;
Brooks, Alberta, Canada. Breeding stations at: Hamilton,
Montana; Milford, Connecticut; Milpitas, California;
Greeley, Colorado; Indianapolis, Indiana; Filer, Idaho;
Alexandria, Louisiana.
The last page (p. 96) discusses: The Asgrow breeding
and development program. Laboratory work. Research and
service. Slogan: “Asgrow seeds are bred–Not just grown.”
Note 1. This is the earliest document seen (March 2013,
one of two documents) that mentions soybeans in connection
with Associated Seed Growers, Inc., later renamed Asgrow
Seed Co.
Note 2. This is the earliest document seen (March 1999)
that uses the word “Asgrow” to refer to the name of a farm
or a breeding and development program–in addition to a
cable address.
Note 3. Soybeans are also offered in the company’s
May 1942 Descriptive Catalogue of Vegetables (No. 10).
However soybeans are no longer offered in the March 1947
(No. 12) issue of this catalog.
Note 4. The L.H. Bailey Hortorium, Cornell University
(Ithaca, New York) has an excellent collection of early
catalogs and price lists from this seed company, including
price lists from 1930 and 1931, Descriptive Catalogue of
Vegetables (No. 1, 2 and 4), from January 1933, 1935, and
1937, and Descriptive Catalogue of Vegetables for Canners
(No. 3), from January 1935, with a broken set extending to
Jan. 1955 (No. 18). Address: New Haven, Connecticut.
768. Hurd-Karrer, Annie M. 1940. Comparative
susceptibility of crop plants to sodium chlorate injury. USDA
Technical Bulletin No. 648. 15 p. Jan. See p. 3-14. [20 ref]
• Summary: Sodium chlorate is an herbicide. Soybeans,
though apparently resistant to injury in early stages of
growth, invariably failed later to a striking degree. Flax and
oats are the most tolerant. Address: Assoc. physiologist, Div.
of Cereal Crops and Diseases, Bureau of Plant Industry.
769. Link, G.K.K.; Eggers, Virginia. 1940. Hyperauxing
of nodules of red kidney beans, soybean, and garden pea.
Phytopathology 30(1):15-16. Jan.
• Summary: “Using the Avena coleoptile test and peroxidefree ether extracts of the test material, it was shown that the
auxin content of nodules (1) of kidney bean is 3-10 times
greater; (2) of soybean is 1.5 times greater; and garden pea is
2.5 times greater, respectively, than that of the roots that bore

them.”
This is an abstract of a paper presented at the Thirty-ﬁrst
Annual Meeting of The American Phytopathological Society,
Columbus, Ohio, December 27 to 30, 1939, inclusive.
770. McRostie, G.P.; Laughland, J. 1940. Soybeans in
Ontario. Ontario Department of Agriculture, Bulletin No.
407. 12 p. Feb.
• Summary: Contents: Introduction. The plant. Uses:
Hay, seed, straw, soybean meal, soiling crop, ensilage,
soil improvement, soybean oil, other products. Feeding
value. Climatic adaptation. Place in rotation. Culture:
Soil, preparation of seed bed, manure and fertilizers, seed
selection, inoculation, dates of seeding, methods and rates of
seeding, depth of seeding, seasonal care, harvesting for hay
or seed, threshing, storing. Varieties. Description of varieties:
Manitoba Brown (Brown, Ogemaw), Kabott (From Mr.
R.R. Kabalkin in Manchuria), Mandarin, Cayuga, Minsoy,
Hudson Heights (Hudson; a selection by T.B. Macaulay of
Hudson Heights, Quebec), O.A.C. No. 211 (selected from
the Habaro variety), Goldsoy, Quebec No. 92, Manchu, Illini.
Soybeans in mixtures (with grains and grasses). Enemies of
the soybean.
Concerning other food products (p. 3): “Soybean ﬂour,
which is made into bread, cakes and mufﬁns, due to its very
low percentage of starch, is of especial value as a diabetic
food. Soybean milk, curd [tofu] and breakfast foods are
products of this bean. Lecithin, a complex fatty material
containing phosphorus and nitrogen, is also obtained from
the soybean and is used in candy making. Green soybeans
(probably green vegetable soybeans), dried beans and bean
sprouts are used in many ways for the table.”
Concerning varieties (p. 9): “Both Manitoba Brown
and Brown are varieties which have been selected from
Ogemaw which was introduced by E.E. Evans, West Branch,
Michigan, 1902, as a supposed cross between Early Black
and Dwarf Brown varieties. The Manitoba Brown is an early
selection made at the University of Manitoba. All three are
similar in appearance and may be described as follows: seed
colour brown, medium to large in size, hilum chocolate;
plant short, erect, bushy; ﬂower purple. They are very early
varieties suitable for seed and may be successfully grown in
northern districts.”
Concerning enemies (p. 12): “In Japan, according to
reports, there are many destructive diseases which attack
the soybean. In the United States, no pest has assumed
any great economic importance, but there have been some
losses due to rabbits, woodchucks, root rot, cowpea wilt and
caterpillars. Forty-three years of experiments at the Ontario
Agricultural College have shown little loss due to fungus and
bacterial diseases, but some parts of Ontario have reported
that groundhogs show a preference for this crop. This
comparative freedom from plant enemies is a favourable
factor in promotion of soybean culture in Ontario.”
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Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Kabott. Address: 1. PhD,
Prof. and Head of Dep.; 2. B.S.A., Extension specialist.
Both: Dep. of Field Husbandry, Ontario Agricultural College,
Guelph, Ontario, Canada.
771. Ling, Lee. 1940. Seedling stem blight of soybean
caused by Glomerella glycines. Phytopathology 30(4):34547. April. [1 ref]
• Summary: “Although Lehman and Wolff [1926] in
their paper on soybean anthracnose, stated that soybean
plants in all stages of development are subject to infection
by Glomerella glycines (Hori) Lehman and Wolf, their
description of the disease is limited to the effect of the
parasite on mature plants. In soybean ﬁelds in Szechuan
Province, West China, it has been observed frequently that
seedlings sometimes are killed by the anthracnose fungus
soon after emergence. Infection ﬁrst appears on the cotyledon
as darkened cankers and gradually extends downward to the
hypocotyl (Fig. 1). The young stem is rotted and after a short
time collapses...” Address: Szechuan Provincial Agricultural
Improvement Inst., Chengtu [Chengdu], China.
772. Fenne, S.B. 1940. Some observations on the
development of root-knot nematode diseases in Virginia.
Phytopathology 30(8):708. Aug.
• Summary: During the past year, in Caroline County,
Virginia, it was found that several ﬁelds of Nancy Hall sweet
potatoes were heavily infested with root knot. “In working
with the growers in an attempt to give them a rotation
that will reduce the nematode population, the supposedly
resistant Laredo soybeans were grown.” Just before cutting
time, some of these plants were examined and found to be
“heavily infested with root knot. Some of the roots were an
inch or more in diameter.”
This abstract is in a report of the 1940 Annual Meeting
of southern division of The American Phytopathological
Society. Address: Virginia.
773. Lloyd, J.W. 1940. The rise of edible soybeans.
Proceedings of the American Soybean Association p. 5962. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan. [1 ref]
• Summary: “Although the ﬁeld-type soybean was
introduced into the United States from the Orient a number
of years ago, the vegetable-type was unknown in America
until after the exploration trip in China and Japan by Dr.
[sic] W.J. Morse, which extended from February, 1929, to
February, 1931. The seed samples of many varieties were
sent back to Washington by Dr. Morse and were planted at
the Arlington Experiment Station [Virginia] in 1930 and
1931. Seed developed from these plantings was distributed
for trial to various State Experiment Stations in the spring
of 1934. The Illinois station had its ﬁrst contact with the

vegetable-type soybeans that season, and started a series
of ﬁeld and palatability tests including many varieties...
Other midwestern experiment stations that have been giving
attention to the vegetable-type soybeans are Indiana, Ohio,
and Iowa.”
The results of the Illinois tests were ﬁrst published in
March 1939 in Illinois Bulletin No. 453. “In this bulletin
and in press notices concerning it, the announcement was
made that small packets of vegetable-type soybeans for trial
planting would be furnished upon request, as long as the
available seed supply lasted. The response was a perfect
deluge of requests for seed... Special interest was manifested
in the vegetable-type soybean as a food suitable for diabetics,
and many stated that they wished to grow the crop for that
purpose. By the end of May [1939] seed had been sent to
2,096 persons–all who had made requests up to that time.
Requests were received from 46 of the 48 states, from
Hawaii and the District of Columbia, from 5 provinces of
Canada and from 6 other foreign countries.
“At the end of the 1939 season, reports were received
from 810 persons to whom seed had been furnished that
spring. Almost 80 percent of those persons reported
success in the production of the crop, in spite of drouth,
grasshoppers, rabbits, and other hazards. Approximately 70
percent of those who succeeded in growing the crop were
enthusiastic about its table quality as a green vegetable...
While tests by correspondents were limited mostly to the
use of the soybeans as a fresh vegetable, a number reported
successful canning of the product for winter use, while others
allowed the beans to mature and reported them as highly
satisfactory when used like navy beans.” One company
“is reported to have canned eight carloads of the ﬁnished
product last year. Experimental work in canning and freezing
of green soybeans is in progress on a comprehensive scale at
two eastern experiment stations this season.”
The Bansei variety is said to be especially well suited
to the making of soybean milk. Yellow-colored varieties
are said to make a superior grade of soybean ﬂour. “The
chief objection to the soybean as a home-garden or marketgarden vegetable is the difﬁculty of shelling the beans by
hand... Perhaps progress would be made in popularizing this
product if the Oriental method of serving were adopted. This
involves cooking the beans in the pods and letting each guest
do his own shelling. Some Americans have tried this method
and are well pleased with it. It involves more leisurely eating
and would be especially appropriate at a banquet table.”
“Previous to the spring of 1940, seed of vegetable-type
soybeans was practically unobtainable by the general public.
It was not offered under variety names by a single seedman
so far as I am able to learn. Last spring, however, at least
six seedsmen announced several varieties in their catalogs
or price lists, and seeds were sold to a large number of
planters.”
Note: This is the earliest English-language document
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seen (April 2013) that uses the term “ﬁeld-type soybean.”
Address: Univ. of Illinois, Urbana.
774. Smith, John T. 1940. Today’s trend in soybean
production. Proceedings of the American Soybean
Association p. 53, 55. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: Discusses the growth of the soybean industry in
Illinois. “Mr. President, members of the American Soybean
Association and Friends:
“In discussing the subject assigned me, ‘Today’s Trend
in Soybean Production,’ we will conﬁne our remarks to the
growth of the soybean industry in Illinois. Soybeans ﬁrst
came into Illinois in the early years of the 20th Century [sic].
At the University of Illinois some 12 varieties were grown
experimentally in 1897. After some years of experimentation,
a few farmers in various parts of the State commenced
raising a few acres. There were no mills for processing,
no established markets of any kind. These men planted a
crop, pioneering, if you please, and trusted they would be
able to save a few bushels per acre. The yield ranged from
5 to 12 bushel of seed per acre. In most cases it was almost
impossible to get a threshing machine to thresh the crop.
Elevators refused to have anything to do with them. If you
grew any beans, your only outlet was to sell them as seed for
a hay crop. Fortunately, the cow was not as skeptical as were
the people. Farmers here and there over the corn belt kept
increasing their acreage, College Extension people preached
soybeans up and down the state and the acreage of the crop
increased. The question then was, ‘What will we do with the
crop.’
“As time went on the harvesting was done with a binder,
thresher men ﬁnally accepting soybeans as a necessary
evil, rather grudgingly threshed them as a favor for 20¢ per
bushel, ﬁnally coming down to 10¢ per bushel. Fortunately
for our soybean crop–red clover began failing to stand over
the winter, and soybeans ﬁlled in as a substitute hay crop.
Progress was being made, but still our cry each year was,
‘What are we going to do with the crop?’ This brings us up to
1921.
“A linseed oil processor, Mr. I.F. Bradley, of Chicago
Heights, was experimenting with crushing soybeans and
expelling the oil. People said it could not be done, but he did
it. Soybeans immediately took a new lease on life and the
seed demand took up the available supply of beans in Illinois
and Mr. Bradley was forced to buy a car load of soybeans
in North Carolina in 1922 to get enough to carry on his
experimental work. The tune changes to ‘If we processors
only had enough beans, we could keep our plants running
and build more processing plants.’
“In 1923 the A. E. Staley Company of Decatur, Illinois
commenced processing beans in a small way. The farmers
kept increasing their acreage, and each year more tried a
few acres. Thresher men became a little more friendly to the

soybean as more and more farmers began raising them.
“Funk Brothers Seed Company, Bloomington, Illinois,
persuaded Mr. Bradley to move his plant to Bloomington.
He did so and started with three expellers in 1924. Then a
new picture came into view. The Allied Mills of Peoria made
a contract with the Grange League Federation of New York
to furnish a years supply of feed including therein a certain
percentage of soybean meal. This contract was reﬂected back
to the grower in a guaranteed price per bushel was continued
for the second year and also for the third year.
“Bean acreage increased until in 1939 Illinois alone
produced over 42,000,000 bushel of soybeans. Processing
plants increased from none in 1921 to 75 in 1939 with a
combined crushing capacity of approximately 80,000,000
bushel.
“Methods of production changed as time went on. In the
start, most of the beans were sown with wheat drills, using
every hole in the drill as wheat is sowed. As weeds became a
factor in soybean production, sugar beet drills and cultivators
were used, planting the beans in rows 21 inches apart. Now
there is a deﬁnite trend to grow soybeans in rows, in many
cases, using a regular corn planter, with 36 to 40 inch rows
and cultivating with the regular corn cultivators. Reports
of yields exceeding solid drilled plantings are continually
coming to us. Yields have increased from a few bushels per
acre in 1910 to 30, 35 and 40 bushel per acre, some going
even higher. This is due to better methods of production,
better inoculation and better varieties.
“To date the progress made in soybean production is
due to the plant breeders, the culture people, the machinery
companies, the processors, as well as farmers. The plant
breeders have selected, people have encouraged better
inoculation of beans, the machinery companies have
improved the machinery at hand and introduced the combine
of the wheat ﬁelds of the west into the bean ﬁelds of Illinois
and other states. This probably has been the one big factor in
the increased growing of soybeans.
“Among the varieties ﬁrst grown in the State are Ito
San, Midwest, Ebony, Virginia and A.K. A few years later
we grew the Manchu, Illini, Dunﬁeld, Mansoy, Virginia and
Ebony. In addition to these we are now growing Wisconsin
No. 3, Richland, and a new selection ‘The Chief’ which are
now coming into the front.
“The old method of cutting with the binder, shocking
and threshing with the threshing machine was a costly
operation. The ﬁrst combines introduced were the 12 foot
machines that were used in the wheat country. As there were
few machines and a big demand for custom harvesting, we
ﬁnd people buying 10 to 20 foot cutter bar machines. There
is a deﬁnite trend now back to smaller combines with a 5 to
6 foot cutter bar for the average farm. These little machines
will cut two rows at a time. They can be operated by one
man and under favorable conditions he can cut and thresh 15
acres a day.
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“As we view the ‘Future Trend in Soybean Production’
we see the plant breeders searching for new varieties of
soybeans for special purposes. Anyone who has tried to eat
commercial soybeans under whatever name has been sadly
disappointed. There are many varieties of edible soybeans
today that are really palatable.
“Machinery companies have perfected the machines
to a high degree of efﬁciency. We are looking to processors
for new ways of utilizing the by-products of the crushed
soybeans. There seems to be no limit to the different things
that can be made from them. A few of these are plastics,
linoleum, glue, T.N.T. [explosives], paints, oils, varnish,
edible oils, automotive parts, etc.
“From the producers stand point the trend is deﬁnitely
to row beans. As to the width of rows, experience will
determine that problem. At the present time the corn planter
width row seems to be in the ascendency. Crop indications
point to a 100,000,000 bushel crop this year. In our opinion
the saturation point has not been reached. Research is
continually ﬁnding new uses for the crop. We have seen
in Illinois an increase of from 5,240,000 bushel in 1934
to 42,000,000 in 1939 with a demand for still more beans.
In a time of crop surpluses, soybeans have been a form of
insurance to the farmers income.” Address: Tolono, Illinois.
775. Wirt, F.A. 1940. What the implement manufacturers
are doing to assist the soybean grower. Proceedings of the
American Soybean Association p. 40, 43-52. 20th annual
meeting. Held 18-20 Aug. at Dearborn, Michigan.
• Summary: Contents: Introduction: Some reasons for rapid
increase in soybean acreage. Preparing the seedbed (Plows,
disk harrows, notched coulter blades, levers). Disk harrows.
Planting (grain drills, fertilizer attachments, beet and bean
planters). Cultivating (spike tooth harrow, rotary hoe, beet
and bean cultivator–for rows less than 21 or more than 21
inches apart). Harvesting for hay (horse-drawn mowers,
tractor mowers, side delivery rakes, hay loaders, silage
cutters, power row-crop binders). Harvesting for beans
(combines). Tractors. Conclusion. “Addressed delivered to
the 20th annual meeting at Dearborn.
“Surprising to many within as well as outside agriculture
is the rapidly increasing acreage planted to soybeans–
especially in the mid-west states.”
“Other speakers at this and previous meetings have
explained these reasons [for rapid soybean expansion]–
commercial use, effect of Chinese-Japanese war on
shipments from Manchuria, increased demand from Europe
until very recently, reduced corn acreage, soil conservation
program, more drouth resistant than most crops, freedom
from chinch bug and most other insect damage, the Fat and
Oil Tariff of 1934, the Bailey Amendment of 1936, improved
varieties, and better cultural methods.
“Every acre planted to soybeans, and then later
turned under, grazed, or harvested, requires the use of

farm machinery. This equipment has been and is today
an extremely important factor in making this increasing
acreage possible and proﬁtable. Before discussing recent
developments in farm machinery, therefore, it might be well
to look at the record of acres planted to soybeans, and bushel
yields in the last few years.”
“In 1919 the number of acres grown for beans was
sufﬁcient to justify recording by the U. S. Department of
Agriculture. The increase since then is nothing short of
phenomenal–from only 99,000 acres in 1919 to 1,008,000
acres in 1930; and 4,226,000 acres grown for beans alone in
1939. (See Chart 1)
“From 1924 to 1939 the yield in bushels virtually
doubled–from 11 to 20.7 bushels. Three of the important
factors tending to bring about this increase in yield include
improved varieties, better cultural methods and more
efﬁcient harvesting. (See Chart 2)
“In total number of bushels of beans a phenomenal
increase has taken place in the last ﬁfteen years. In 1924 only
4,947,000 bushels were harvested. By 1939 it had climbed
to 87,409,000, and for 1940 it is estimated that if yields this
year equal those of 1939, a total of 110,000,000 bushels may
be expected. (See Chart 3)
“In 1929, there were 2,400,000 acres of soybeans grown
alone for beans, hay, grazing and plowing under. By 1940
this acreage had increased to 10,610,000. Previously it was
stated that the indicated 1940 acreage was 17.6 percent
greater than last year. (See Chart 4)
“The amazing increase in acreage is illustrated by what
has happened in the four leading soybean states. In the last
four years, 1936 to 1940, the soybean acreage in Illinois
has increased from 1,887,000 to 3,108,000; in Indiana from
748,000 to 1,652,000; in Iowa from 560,000 to 1,496,000;
and in Ohio from 330,000 to 1,111,000.
“The operations of preparing the seedbed, planting
and harvesting will be discussed in that order, from the
standpoint of ‘What the Implement Manufacturers are Doing
to Assist the Soybean Grower’”.
Bar charts show: (1) Acres of soybeans grown for beans
in the United States (1919-1939). (2) Soybean yield (bushels
per acre, 1924-1939). (3) Production of soybeans grown for
beans (1924-1939). (4) Acres of soybeans grown alone (not
intercropped, 1929-1940).
(5) Combine sales in the U.S. (10 foot cut or less,
1935-39). Sales rose from about 500 in 1935 to a little more
than 30,000 in 1938, then fell to about 25,000 in 1939.
The caption states: “With the introduction of the 5 and 6
ft. combines in 1935, the number of machines with cutting
width of 10 ft. or less increased rapidly. Machines cutting 6
ft. or less have been especially and deservedly popular.” A
photo shows a “2-row tractor-mounted cultivator cultivating
soybeans.” Address: Chairman, Advisory Council to the
Research Dep., Farm Equipment Inst.
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776. Staley Journal (Decatur, Illinois). 1940. Mr. Staley
subject of Forbes magazine article. Sept. p. 11-12.
• Summary: “Calling him ‘the man who hated farming and
has done more for the American farmer than almost any
other man alive’ Forbes magazine in its August 15 issue
carried an interesting story about A.E. Staley and the part he
has played in pioneering the soybean industry. The article,
written by Don Wharton, carries pictures of Mr. Staley and
the Decatur plant. A most comprehensive digest of it was
printed in the August issue of Readers Digest.
“In speaking of Mr. Staley as the soybean pioneer the
author says, ‘Eugene Staley is the greatest salesman of the
soybean. It was an insigniﬁcant crop when he began using
his salesmanship on skeptical farmers in the Corn Belt; there
was actually no place in the United States where a farmer
could sell a bushel of soybeans except as seed.
“’Now, 18 years after Staley built America’s ﬁrst
processing mill, it is a $100,000,000 annual crop. We grow a
third of the world’s supply; Manchuria, which long supplied
the world, plants no more than our 14,000 square miles. It
is the only new crop the American farmer has tried in many
years that has become of major importance.
“’What its future may be, no man has the hardihood
to attempt to forecast. There is no sign that the potential
domestic market is anywhere near saturation, yet already
we are exporting part of the crop. New soybean products,
ranging from cocktail crackers to automobile parts, are
constantly appearing.’
“Farther on in his story the author how Mr. Staley ﬁrst
became interested in soybeans:
“’Trying to think of some means of improving the yield
of corn ﬁelds, he remembered that soybeans, in addition
to being food for man and beast, enrich the soil by adding
nitrogen to it... The war caused Illinois land to be ‘corned
to death’, the chinch bug arrived to ruin crops, and farmers
began to listen to him. Soybean acreage climbed slowly, a
few thousand acres a year.
“’But still there was no market; farmers raised soy plants
for hay, for forage and fertilizer, but the beans themselves
could be sold only as seed. No crop of any consequence
was possible until someone would buy and process beans.
Meanwhile, we were importing 15,000 tons a year of
soybean oil, cake and meal.
“’Staley had complete control of his own cornstarch
company, but rather than dragoon his associates into starting
a soybean mill, he sold them the idea until they were
enthusiastic missionaries, too. Then, announcing in 1921
that he would start processing the next fall, he really went to
work on the farmers... Most important, Staley gave farmers
contracts guaranteeing to buy all the beans they could grow.
The Staley mill began crushing beans in the Fall of 1922 and
by March had handled 60,000 bushels–more than twice as
many as the entire State of Illinois had harvested in 1921.
“’By 1924 other companies were setting up soybean

processing plants in Illinois and that year the State’s soybean
acreage was 10 times that of 1921. But Staley selling did
not stop. He sold his company on putting in more machinery
when he couldn’t get enough beans to operate what he had.
He sold the Illinois Central the idea of a special train which
covered 2,500 miles and was visited by 34,000 persons. He
had men work with seed ﬁrms to get more and better seed,
with machinery makers to get cheaper combines and a better
rotary hoe. Staley, by now helped by other big processors,
persuaded manufacturers to use soybean oil meal in their
mixed feed for livestock. This was the decisive strategy, for
stock feed is the great market for meal.”
‘Just as nearly all the meal is eaten by animals, roughly
85% of soybean oil is eaten by the American family, in
shortenings, oleomargarine, mayonnaise and salad dressing.
Of the 15% not used as food, paints and varnishes take about
half. That comes to about 19,000,000 pounds; there is one
county in Illinois that produces that much.’”
“’In any event soybeans are an agricultural crop
without a surplus and evidently will be so for some time to
come. When Staley opened his mill he bought beans by the
wagonload; in 60 days last fall, ﬁve railroads brought more
than 9,400 cars of beans to the four processors in Decatur,
and still Staley couldn’t get enough beans to make all the
meal and oil he could sell.
“’Today Staley is 73, his company the largest soybean
processor in the industry, and Decatur the soybean capital of
the Western world.’”
“’In 1936, trading in soybeans was begun on the
Chicago Board of Trade, and a few weeks ago a futures
market in soybean oil was announced by the New York
Produce Exchange.’”
777. Arnold, H.C. 1940. Soya beans. Notes on cultivation.
Rhodesia Agricultural Journal 37(10):588-606. Oct.
• Summary: Contents: Introduction. Varieties for milling.
Soil and rainfall conditions. Date of sowing. Seed sowing.
Depth of sowing. Weeding. Harvesting. Yields. Market
prospects. Production costs. market values. Place in the
crop rotation. Inoculation with speciﬁc bacteria: Seeddusting with prepared soil. Fodder varieties: Rate of sowing,
retention of seeds in the pods, Jubiltan No. 65, 67, 77, 109.
Summary.
“The undesirable features of previous strains of soya
beans which made their successful cultivation on a large
scale a difﬁcult matter, appear to have vanished in the new
strains which have been tried out at the Salisbury Experiment
Station. The most important of these is Potchefstroom No.
184... The soya bean is a valuable food: although the costs
of growing would be higher, the marketing costs would be
lower than those for maize.”
Note: By May 1941 this article was available as the
station’s Bulletin No. 1165. Address: Manager, Salisbury
Experiment Station.
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778. Hemmi, T. 1940. Studies on septorioses of plants. VI.
Septoria glycines Hemmi causing the brown spot disease
of soybean. Memoirs of the College of Agriculture, Kyoto
University 47:1-14. *
779. Liu, K. 1940. Studies on a fusarium disease of soybean
pods. Memoirs of the College of Agriculture, Kyoto
University 47:15-29. *
780. Myers, C.V. 1940. Insects inhabiting soybean ﬁelds.
MSc thesis, University of Illinois, Urbana-Champaign. 69 p.
*
• Summary: Lists a large number of insect pests.
781. Guatemala. Dirección General de Agricultura. 1940.
Las habas soya [Soybeans]. Secretaria de Agricultura. 20 p.
19 cm. [Spa]
• Summary: Contents: Introduction. Climatological
conditions. Soil. Fertilizers. Inoculation. Preparation of the
soil. Time of seeding. Depth of planting seeds. Method of
seeding. Density of seeding. Tillage. Varieties. Cultivation
of soybeans in rotation. Soya in mixed cultures: With corn,
with garbanzos, with sorghum (zahina), with Sudan grass.
Uses of soya. Soybean hay. Soybean pasture (Pastaderos de
soya). Soya for ensilage. Soya as green forage. Value of soya
for improving the soil. Production of soybean seeds: Harvest
and threshing of the grain, the food value of soybean seeds,
soybean seeds for human nutrition, soy oil and ﬂour, the
straw or grain chaff. Enemies of the soybean.
This document tells quite a bit about the rise of soybeans
in the United States, but does not say when the soybean was
introduced to Guatemala. Address: Guatemala.
782. Journée, C.; Tilkin, F. 1940. Un essai de culture du
soja en Belgique (2ème note) [Further trials on soya-bean
growing in Belgium (2nd note)]. Bulletin de l’Institut
Agronomique et des Stations de Recherches de Gembloux
(Belgium) 9(1/4):16-37. [10 ref. Fre; dut; ger; eng]
• Summary: The ﬁrst soybean trials at Gembloux, Belgium,
were conducted in 1937 and 1938. (See the Bulletin de
l’Institut agronomique et des Stations de Recherches de
Gembloux, Vol. 7, No. 1, 1938). The 1938 trial was not
successful due to unfavorable weather conditions and
damage caused by birds. In 1939, the trials were successful
and the plants ripened. The authors conclude that it is
possible to grow soybeans in Belgium, but they do not
recommend its introduction in the rotation, as precocity and
productiveness are insufﬁciently allied in the tested varieties.
Tables show: (0) Varieties harvested at Bonn [Germany]
in 1938 by Prof. Dr. Riede and at Gembloux in 1937. (1)
Climatic data, 1939. (2) Differences in climate in 1939
between Gembloux and Bonn. (3) Observations made in the
course of the vegetative growth. (4) Analysis of the harvest

at Bonn and Gembloux. (5) Varieties whose seeds had been
harvested at Gembloux in 1937. (6) Varieties who seeds have
been imported. (7) Observations made in the course of the
vegetative growth. (8) Analysis of the harvest (by variety).
Address: Professeurs a l’Institut agronomique.
783. Ramakrishna Aiyar, Tarakad Vythinatha. 1940.
Handbook of economic entomology for South India. Madras,
India: Government Press. xviii + 528 p. See p. 211-12. Illust.
Index. 26 cm.
• Summary: “Soy bean. This crop which is now being
grown in different parts of the province has been found
subject to the attacks of two insects, viz., the groundnut surul
(Stomopteryx nerteria, M.) and the stem boring longicorn
beetle” (or soy bean stem borer, Oberia brevis, S.). Seven
illustrations show the stem borer (larva, pupa, and adult
beetle) and a soybean plant stem it has attacked. Address:
PhD, Government Entomologist, Madras.
784. Sampaio, Sebastiao C. 1940. Soja [Soybeans]. Sao
Paulo, Brazil: Tipograﬁa Brasil, Rothschild Loureiro & Cia,
Ltda. 43 p. Secretaria da Agricultura, Industria e Comercio
do Estado de Sao Paulo. [20 ref. Por]
• Summary: Contents: Introduction: Soya. Botanical
description. Varieties. Composition of the plant. Culture/
cultivation. Enemies and pests. Improvement of the seeds:
Improving the oil (óleo dos graos de soja), improving the
cake and ﬂour, other improvements. Commerce and trade.
This general book draws heavily on U.S. publications,
including Piper and Morse, 1923. The section titled “other
improvements” (p. 38-39) brieﬂy mentions many food uses
of soybeans, including vegetable-type soybeans (Easycook
and Hahto), green vegetable soybeans (Quando verdes...
elas constituem ótimo legume verde = when green... they
constitute an excellent green vegetable), sprouted seeds
(sementes germinadas), soy ﬂour, soymilk (leite de soja),
soy casein, soy cheese (queijos e requeijoes) [tofu], shoyu,
and miso. The Japanese colony in Sao Paulo makes shoyu in
commercial quantities.
Note 1. This is the earliest Portuguese-language
document seen (June 2009) that mentions green vegetable
soybeans, which it describes as shown above.
Note 2. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the term óleo dos graos
de soja to refer to soybean oil.
Note 3. This is the earliest Portuguese-language
document seen (Jan. 2013) that mentions sprouted soybeans,
which it calls sementes germinadas.
Note 4. This is the earliest Portuguese-language
document seen (April 2013) that uses the term queijos e
requeijoes to refer to tofu. Address: 3a Seccao Tecnica do
Departamento do Fomento da Producao Vegetal, Sao Paulo,
Brazil.
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785. USDA Agricultural Marketing Service. 1940. Handbook
of ofﬁcial grain standards of the United States. Revised Oct.
1940. Washington, DC: U.S. Gov’t Printing Ofﬁce. 101 p. 15
x 9 cm. For soybeans, see p. 68-72. [2 ref]
• Summary: The standards for soybeans are effective Nov.
20, 1940. “For the purpose of the ofﬁcial grain standards of
the United States for soybeans:
“Soybeans.–Soybeans shall be dry threshed soybeans
which contain not more than 25 percent of foreign material.
“Classes.–Soybeans shall be divided into ﬁve classes as
follows: Class I, Yellow Soybeans; Class II, Green Soybeans;
Class III, Brown Soybeans; Class IV, Black Soybeans; and
Class V, Mixed Soybeans.
Grades.–Soybeans shall be graded and designated
according to the respective grade requirements of the
numerical grades and Sample grade of their appropriate
class.
“Yellow Soybeans (Class I)
“This class shall include all varieties of yellow soybeans
and may include not more than 5 percent of soybeans
of other colors. A slight tinge of green or olive green on
soybeans otherwise yellow shall not affect their classiﬁcation
as Yellow Soybeans.”
“Mixed Soybeans (Class V) “This class shall include all
mixtures of soybeans not provided for in the classes Yellow
Soybeans, Green Soybeans, Brown Soybeans, and Black
Soybeans. Black Eyebrow and other bicolored varieties shall
be classiﬁed as Mixed Soybeans.”
“Deﬁnitions Basis of grade determinations.–Each
determination of class, general appearance, splits, damaged
soybeans, and other colors shall be upon the basis of the
soybeans after the removal of foreign material. All other
determinations shall be upon the basis of the soybeans
including the foreign material.
“Percentages.–Percentages, except in the case of
moisture, shall be percentages ascertained by weight.
“Percentage of moisture.–Percentage of moisture shall
be that ascertained by the water oven and the method of use
thereof described in Service and Regulatory Announcements
No. 147 of the Bureau of Agricultural Economics of the
United States Department of Agriculture, or ascertained by
any device and method which give equivalent results in the
determination of moisture.
“Test weight per bushel.–Test weight per bushel shall
be the weight per Winchester bushel, as determined by the
testing apparatus and the method of use thereof described
in Bulletin No. 1065, dated May 18, 1922, issued by the
United States Department of Agriculture, or as determined
by any device and method that give equivalent results in the
determination of test weight per bushel.
“Damaged soybeans.–Damaged soybeans shall be
soybeans and pieces of soybeans which are materially
damaged by weather, frost, heat, insects, disease, or
otherwise.

“Splits.–Splits shall be sound pieces of soybeans, but
shall not include soybeans with cracked skins only, or with
less than one-fourth of the bean broken off.
“Foreign material.–Foreign material shall be all matter
other than soybeans, and shall include all undeveloped
shriveled soybeans and pieces of soybeans which will
pass through a metal sieve perforated with round holes
10/64 inch in diameter, and all matter other than soybeans
that remains on such sieve after screening. Sound, fully
developed soybeans which pass through such sieve shall not
be considered as foreign material.”
786. Balzli, Jean. 1941. Le soja: La plante aux cent richesses
[The soybean: The plant of a hundred riches]. Toulouse,
France: Editions “Le Soc.” 134 p. Jan. 9. 25 cm. [10 ref. Fre]
• Summary: Contents: Introduction. Dedication. Keynote.
Preamble. By way of introduction. To the memory of Léon
Rouest. The soybean around the world. A little physiocracy
[on the value of agriculture]. A peace-making plant. Marital
status and soybean reporting. The cultivation of soybeans.
Varieties from which to choose. Preparation of the soil.
Fertilizers and manure. Nitragin ﬁxation / inoculation
and planting. Harvesting: Green forage and hay, seed
and straw. Threshing. Homecoming and storage of the
seeds. Transplanting. Mixed cropping and crop rotation.
Assimilation effect (according to S. Strakosch). Diseases
and enemies of the soybean. Condensed sunlight: chemical
composition of the soybean. Conclusions: Routine or
renewal? The soybean and our table, by my cousin Annette.
Soy sprouts and recipes. Utilization of the seeds (incl.
vegetarian ragout). One soy recipe for each of the 12 months
of the year.
Pages 30-31 are titled “To the memory of Leon Rouest.”
Nobody prepared better the arrival of soya in France than
Léon Rouest (1872-1938), a promoter and martyr to whom
I shall apply Louis Pasteur’s famous quote: “I suffer of the
scorn that France has for the great works of the mind.”
Since the end of the previous war [World War I],
Léon Rouest never stopped experiencing the need for an
agricultural and economic renewal in France. Soya attracted
his attention. He devoted himself completely to the study
of this plant from which other countries already had drawn
great advantages.
As early as in 1907, Léon Rouest had undertaken,
with success, selections of soya plants. He started again,
with zeal, such selections in 1918. By 1925, he was able to
declare himself satisﬁed.
The results he achieved prove that, better than anyone
else, this patient and learned selector was qualiﬁed to
deﬁnitely acclimate soya in metropolitan France. He
bestowed upon us forty two beautiful varieties, named
Rouest, as they should be. Mr. Henry de Guerpel, Mayor of
Percy-en-Auge (Calvados), deceased since then, collaborated
on the work of these selections. Around his manor at
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Planville, near Mezidou (Calvados), he developed and
perfected, for ﬁve years, the cultivation of the best varieties.
Léon Rouest’s trials took place in various areas of France.
These two promoters published, together, in 1936, a beautiful
book titled: The French soybean: its agricultural and
industrial applications [Le soja français et ses applications
agricoles et industrielles].
Nobody is a prophet in his own Mother land. Léon
Rouest experienced this sad truth. Instead of being
encouraged, he was mocked, fought and defamed. Pushed to
the end of his resources, he found himself forced to accept
the offer extended to him by the Soviet Russia to direct Soya
cultivation trials in the Caucasus. From 1930 to 1935 he was
the Director of the Soya Laboratory in the North Caucasus.
He returned to France disillusioned and full of bitterness.
The USSR could not put to good use the teachings that Léon
Rouest bestowed upon it. It only achieved mediocre results
This partial failure was due to the carelessness and ignorance
of the Russian peasants (muzhiks / moujiks); to the general
method applied, far too ideological and not sufﬁciently
conciliatory with the demands and the risks inherent to
agriculture; to the modes of cultivation poorly selected
because they were stupidly mechanical in nature.
After such worthy efforts, Léon Rouest died in total
deprivation. He faced the bitter fate and the discouragement
that many French scholars experienced before him. But with
the beneﬁt of time, he will appear in the history of French
agriculture as he truly was: one of the best of the most
dedicated champions of a cause [paladins] in France: one of
those who, through his foresight, was worthy of others like
him [de leurs congénèrs].
Letter (e-mail) from Hervé Berbille of France. 2011
March 9. Hervé is a great admirer of Léon Rouest and has
studied his life and work. He writes that Léon Rouest’s soy
project failed because of the hostility toward it from the
colonial peanut lobby of Bordeaux and the colonial coconut
lobby of Marseilles / Marseille. These two cities were (and
still are) two of the largest ports in France. At the time
Rouest was researching soybeans, all of France’s peanuts
were imported. For a long time, peanut oil was the main
edible oil used in France; peanuts were cultivated mostly in
Senegal even after that colony became independent. This
situation had terrible consequences during the German
occupation of World War II. The sea routes by which peanuts
had been imported were been cut by the Allies and France
suddenly discovered its dramatic dependence on this raw
material and, more generally, on edible oils (corps gras).
Remarkably, Rouest realized and discussed this dependence
at a very early date, but nobody paid any attention to his
warning. Address: Docteur, Nutritionist, Toulouse, France.
787. Chouard, Pierre; Vergnaud, H. ed. 1941. Sur les
prochaines cultures de Soja [Cultivation of soya in the near
future]. Revue Horticole; Journal d’Horticulture Pratique

(Paris) 113(2077):320-25. Jan. 16. [2 ref. Fre]
• Summary: This article contains three parts: (1) Introduction
by Mr. Chouard. (2) Extracts of a note from Mr. Henri
Vergnaud, secretary general of the Institut Agricole et
Industriel du Soja: Deﬁnition of soybeans, temperature and
actinometry (measurement of the sun’s radiation), soils,
preparation of the soil, spreading dung on the land and
soil amendments, inoculation, time of planting, method of
planting, quantity of seeds per hectare, depth of seeding,
varieties, care and maintenance, place in the rotation, ﬁve
causes for lack of success in soybean cultivation.
(3) Extracts from a note from the Ministry of Agriculture
concerning a note issued by the National Soya Center
(Centre National du Soja, 8 Cours de Gourgue, Bordeaux).
It discusses: Place in the rotation, manure/fertilizer and soil
amendments, nitrogen-ﬁxing bacteria, planting, enemies of
soybeans, threshing and storage.
Organizations now promoting the cultivation of
soybeans in France are: Centre National du Soja (8, cours
de Gourgue, Bordeaux), Institut National du Soja (5, rue
de Logelbach, Paris, 17e), Institut Agricole et Industriel du
Soja (formerly Institut International du Soja; 13, rue des
Saussaies, Paris 8e). Address: Secretaire General, Institut
Agricole et Industriel du Soja (formerly Institut International
du Soja), 13 rue des Saussaies, Paris (8e).
788. Edmondson, J.B. 1941. Soybean production–grower’s
viewpoint. National Farm Chemurgic Council, Chemurgic
Paper No. 103. 3 p. March 28.
• Summary: Presented “at the Seventh Annual Chemurgic
Conference, Chicago, Illinois, March 28, 1941.
“It is a pleasant opportunity for me to appear on this
program as a producer of soybeans, as a soybean roots
farmer, so to speak. I always feel quite at home whenever
I can ﬁnd some one who will listen to a discussion of this
favored subject. So I suggest that you take a farm walk with
me down through the soybean ﬁeld, see what’s going on
there, imagine you hear a meadow lark or two, and catch a
breath of refreshing country air.
“I like to grow soybeans! There is a peculiar fascination
about them that I have never quite gotten over. To me, the
farm affords no more inspiring sight than the vision of a ﬁne
ﬁeld of soybeans, waist high, shimmering like a beautiful
dark green lake in the drowsy air of an August afternoon.
More than once, during periods of drought, have I turned
away from a heat-stricken ﬁeld of corn to be heartened with
a renewed faith by the glimpse of a healthy, luxuriant growth
of soybeans in the adjoining ﬁeld.
“I have grown soybeans on the same farm for twentyseven years. During that time, I have probably come to
bat with about all the problems that the average soybean
grower has to face. Out of this experience, I feel qualiﬁed to
suggest at least three sure ways by which a farmer may lose
his soybean crop. In fact, I am convinced that most of the
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failures come from one or more of these causes, or perhaps a
combination of all three.
“First I would mention, is a poor stand of beans. A
goodly per cent of all failures can be credited to this point.
Let’s get down to the causes of unsatisfactory stands.
“The germination of soybean seed has been particularly
bad of late years, due doubtless to weather and other
unfavorable conditions. Many thin stands have resulted
from the failure to know the germination of the seed and to
increase accordingly the rate of seeding to offset the weak
and dead beans. No soybeans should ever be planted without
a positive knowledge of their growing qualities.
“In this connection, it is quite important that soybean
ground be plowed early. Time was at home, when we tried
to get all our corn planting out of the way before starting in
on the soybean ground, but we have changed that practice.
We soon learned that the hazards of hard ground, clods, and
insufﬁcient moisture to sprout the beans were too great, and
that it was just as important to plow the soybean ground
early as the corn ground. After the plowing is done, whatever
operations are necessary to pulverize and level the soil and to
kill all weeds, should be done without reserve. The disc and
drag, used liberally, are simple but effective implements to
do this job.
“Generally speaking, I prefer row to solid planting,
particularly if intended for the combine. I have observed
many times that soybeans will germinate more quickly and
come up more evenly if planted with a corn planter, beet
drill or similar implement that controls accurately the depths
of planting and that packs the soil around the seed with the
wheel. This method of planting is in contrast to the use of the
wheat drill where the seed is sown loosely in the soil. This
difference is particularly noticeable in a dry seed bed.
“Heavy rainfalls soon after planting which crust or
puddle the soil is a common cause for worry; for soybean
seedlings cannot lift themselves through hard or crusted
ground. When this condition develops, the rotary hoe will do
the job if the ground is merely crusted; however, if the soil is
badly run together, the rotary hoe is useless. To meet such an
emergency on one occasion, I had to resort to the tractor and
disc in an effort to help the seedlings through. This method
was indeed drastic but it was at least effective, for, although
many of the seedlings lost their heads, those that did escape
the disc came through on good condition and produced a
satisfactory crop.
“I would underscore the following points, then, as
important in securing a good stand of beans: strong,
germinable seed, sufﬁciently heavy seeding, early plowing,
carefully prepared seed bed and, lastly, an abiding faith that
it won’t rain for a few days
“The second headache for soybean growers is weeds.
Weed control does not require methods peculiar to the
soybean crop. Precautions that will outsmart the weeds in the
corn ﬁeld will operate just as effectively in the soybean ﬁeld.

“Weed seeds in the soil constitute Mother Nature’s shot
gun mixture, scattered in a hundred ways, to make sure that
there shall be no vacant spaces. The logical thing to do, then,
in outwitting the old lady is to provide a thick, even stand
of soybeans, such as we have just been considering. A poor
stand invites all sorts of weeds to come in, and they are not
slow to respond. There is nothing on the farm that looks
quite so discouraging to me as weedy ﬁeld of soybeans,
unless it be an ornery, lousy, runt pig.
“Planting soybeans too early in the season increases
greatly the weed hazard. Early planting may have some
advantages at times, but easy weed control is not one of
them. The latter half of May is a good time to plant soybeans
in the latitude of central Indiana, from the standpoint of weed
control.
“Early plowing usually allows the top layer of weed
seed to sprout before planting time. These can then be killed
with the disc at one master stroke. Later, if a second crop of
weeds come on they can be knocked out at planting time.
Such a program would obviously give the soybean plants a
decided jump on any later crop of weeds that might come on.
“From the weed standpoint, ﬁelds of known foul
tendencies should be planted in rows so that heavy
cultivation can be administered if needed. Quite often, wet
weather keeps all cultivating tools out of the soybean ﬁeld
for many critical days and the weeds get a beautiful start
before anything can be done about it. It is then the soybean
grower thanks his wise foresight for planting the crop in
rows; for with the tractor and cultivators, he can very quickly
bring order out of what would soon be chaos. The rotary
hoe is good for upsetting weeds that have just started, but is
practically useless where the weeds have become rooted to
the ground.
“Summing up, weeds in soybeans can be controlled,
ﬁrst, by providing a good stand of soybean; second, by not
planting too early; third, by killing absolutely dead all weeds
before planting; and fourth, by planting in rows suitable for
heavy cultivation.
“The matter of harvesting is the last hurdle and very
often the weather is the most difﬁcult factor to contend
with. Little can be done about that, but there are other points
worthy of consideration. A satisfactory harvest presumes the
use of adapted varieties, neither too early or too late, and also
that thorough inoculation was provided for. It is at harvest
time that one appreciates the advantages of clean cultivation.
A soybean ﬁeld, infested with heavy weeds is a difﬁcult
problem for the combine and often harvesting has to be
delayed until after the frost kills the weeds before combining
can be done. Such delays are full of grave risk.
“Before any combining is done, the pods should at all
times be dry enough to release their seed readily on being
pressed between the ﬁnger and thumb. Failure to observe this
precaution is usually responsible for the heating in the bin
that sometimes takes place. I have never had beans to heat in
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the bin after harvesting if they were dry enough in the ﬁeld to
combine properly.
“To avoid some of the common harvesting difﬁculties
then, I would give consideration to the following points:
select the variety of good growing habits that matures well
ahead of the frost; provide for thorough inoculation of the
plants and thereby increase both the quality and yield of the
seed; control the weeds so far as possible, especially the
heavy kind such as jimson, rag weeds and smart weeds; wait
until the beans are ready before starting the combine; and,
lastly, do not be satisﬁed until the best adjustment is made
on the combine to do a perfect job of threshing.” Address:
Clayton, Indiana.
789. Takahashi, R. 1941. Some injurious insects of
agricultural plants and forest trees in Siam and Indo-China.
I. Aphididae. Taiwan Government Agricultural Research
Institute Report No. 78. 27 p. March. *
• Summary: Discusses Aphis glycines, A. laburni.
790. Resuehr, B. 1941. Ueber die Bedeutung
konstitutioneller Maengel fuer das Auftreten von
Keimlingsschaeden bei Soja hispida Moench. II. [On the
signiﬁcance of constitutional deﬁciencies for the appearance
of soybean sprouts. II]. Zeitschrift fuer Pﬂanzenkrankheiten
und Pﬂanzenschutz 51(4):161-92. April. [3 ref. Ger]
Address: Inst. for Plant Diseases, Univ. of Bonn [Germany].
791. Johnson, E.F. “Soybean.” 1941. Soybean as a cash
crop for the South. National Farm Chemurgic Council,
Chemurgic Paper No. 111. 4 p. June 18.
• Summary: Presented “at the Annual Southern Chemurgic
Conference, Nashville, Tennessee, June 18, 1941,
“I will conﬁne my discussion entirely to soybeans
harvested for grain, as I do not feel that utilization of the
crop for hay, plowing down, or interplanting with other crops
has any place on a chemurgic program.
“I wish to discuss this very important topic from two
viewpoints: (1) Agronomic Problems, and (2) Sale and,
Utilization of the Products,
“The agronomic problem could be stated as follows:
Can soybeans be produced proﬁtably on a portion of the
tillable acreage in the South? There are probably six factors
that contribute to a full consideration of this question. Most
important of these are: low cost of production; high yields
per acre; varieties of high fat content; nearby marketing;
effect on following crops; and successful labor utilization.
“Probably the most important problem facing the
Southern grower of soybeans is acquiring a fundamental
knowledge of the soybean plant and applying it to the
growing and harvesting of the crop. The soybean is a quick
growing, annual legume with a shallow root system. It is
only able to gather nitrogen from the air when properly
inoculated. Its manner of growth and habits are such that it

is easily adapted to the machinery of those sections which
grow small grain. If a cotton farmer is going to use his
present cotton equipment and methods for planting and
cultivating soybeans, then I can deﬁnitely assure him that
his results will be unsatisfactory. The ordinary grain drill has
been used in most of the commercial sections for planting
soybeans, regardless of whether they were seeded solid or in
rows twenty-one to twenty-four inches apart. In the last few
years there has been a tremendous increase in the acreage
planted in rows. This change from solid to row planting is
largely the result of the weed problem in solid seeding and
partly because of the saving of seed that can be made in
row planting. The recent introduction of planting equipment
that will plant any width row and can be converted into
surface cultivators is doing much to increase the planting of
soybeans in rows.
“Varieties for the South: Probably the biggest drawback
to the expansion of soybeans in the South today is lack of
varieties of proven ability to yield both in bushels per acre
and oil per bushel. At the present prices of oil, each change
of one per cent in the fat content of soybeans justiﬁes a
change of 5 cents a bushel in the price paid for the beans.
Most of the southern varieties range from 2 to 5 per cent
lower in fat content than do beans grown today in Illinois.
No Southern grower can hope to make a proﬁtable operation
on his soybeans if he uses a variety in which the low fat
content results in a discount of 15 to 25 cents a bushel. The
work of Heartsill Banks at the Ralston Purina Company
plant at Osceola, Arkansas during the past six years has,
I believe, proven conclusively that it is possible to select
or develop varieties which will have a fat yield as high as
those grown in the Corn Belt. In our experimental plantings
at this Arkansas station, we have developed selections and
new strains that during the past three years have consistently
shown a fat content equal to the better varieties in Illinois
and have averaged three to ﬁve per cent higher than the
parents from which these varieties originated. This is very
encouraging, for if I felt that the South would always be
destined to grow soybeans of a low fat content, I would have
declined to appear on this program, as I would not be able
under those conditions to see any economic possibility for
this crop in the South.
“Labor Utilization: Some years ago I felt that the
soybean might be almost a 100 per cent solution to the
problem of reduced cotton acreage in the South. I realize
now that I was badly mistaken in that deduction. I do
believe that by the use of right varieties and correct cultural
practices, soybeans will solve the farm income problem
brought about by decreased cotton acreage. I believe the
soybean crop can also solve the problem of the cottonseed
mills by increasing their days of operation. I also believe that
the fertility of the soil can be increased by using soybeans in
the place of cotton. However, I now realize that you cannot
replace acreage of a crop that requires the maximum number
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of man hours per acre with a crop that requires a minimum
number of man hours. One man with proper machines can
grow and market a hundred acres of soybeans. Each of you
can answer better than I how many men would be required to
grow and market a hundred acres of cotton.
Sale and Utilization of Soybean Products: I do not think
there is anyone in the United States who is more optimistic
and hopeful of the future utilization of soybean products in
industry than I am. However, we must face facts, and future
utilization will not furnish a market for present production.
“It is possible that with the war situation creating a
scarcity of some important metals, we may see tremendous
strides in the next few months in the utilization of both
cotton and soybean protein in the development of a new
plastic-like material to replace aluminum and many other
of our lighter alloys. Unfortunately, with the natural secrecy
that must go with any military operation, it is not possible
to secure any accurate information as to the progress on
the utilization of plastics or plastic like substances in the
construction of war machines. We do know that high-speed
investigation and development are under way. But until
such time as we actually see sizeable quantities of soybean
oilmeal going into industrial utilization, we will have to
depend upon poultry, livestock and fertilizer as being the
only outlets for this commodity.
“Today soybean oil selling at 9½ cents a pound presents
no particular problem as far as the producers of soybeans are
concerned. We all realize that this is an artiﬁcial situation
brought about, in a large measure at least, by diverting
to other uses ships normally engaged in moving foreign
vegetable oils to the United States. I for one fear to put much
dependence upon such artiﬁcial conditions on a long-time
project. If the Fulmer Bill, which raises the duties on foreign
oils approximately 100 per cent, should be enacted, then I
would have much more faith in a continuation of high prices
on both soybean and cottonseed oil in the future.
“Can Southern Markets Absorb Meal and Oil Produced
From Soybean Acreage? The marketing of soybean oil
and soybean oilmeal from soybeans produced in the South
presents a very complicated problem. For the last few years
the South has experienced considerable difﬁculty in ﬁnding
a satisfactory market at a satisfactory price for its cottonseed
meal and cottonseed oil. Adding a new crop like soybeans
to your acreage in the South is going to make this problem
even more difﬁcult, as at present cottonseed and soybean
oil both ﬁnd the same outlet in the market. In a similar
manner, cottonseed meal and soybean oilmeal are largely
interchangeable
“High Meal Yield Per Acre High on Soybeans: Even
using ground that will yield a bale of cotton per acre, it
requires around six acres of cotton to produce one ton of
cottonseed meal. With ordinary yields, six acres of soybeans
will yield approximately four tons of soybean oilmeal. Each
acre of cotton replaced with soybeans will result in a fourfold

increase in the amount of concentrated protein meal to be
marketed.
“Soybean Oil: In the last few months considerable
progress has been made in the fractional separation of
soybean oil into saturated and unsaturated fatty acids.
The saturated acids are used in soap production, while the
unsaturated offer potential possibilities as a substitute in
paint for linseed oil. Last week the University of Minnesota
released information which seemed to indicate that they
have developed a chemical treatment for soybean oil which
shortens the drying time approximately 50 per cent.
“These new processes are only in the experimental
stage. How rapidly they will develop is a matter of pure
guess-work. In the meantime, the use of soybean oil in paint
has decreased due to difﬁculties in securing tung oil with
which to blend it. Without a doubt, some future day will ﬁnd
us using large quantities of soybean oil in paint. However,
future progress cannot make a market for this year’s crop.
“I feel at the present time that much of the increase in
soybean acreage which has taken place this spring in the
South will present a real marketing problem to many of
the southern mills that will buy these beans in a hope of
prolonging their period of operation.
“In concluding, I feel I should call attention to a new
utilization that bids fair to gain prominence before plastics
and many other fantastical uses reach their goals. I refer
to the use of soybeans in the human diet. Although this is
not a chemurgic utilization, there is no doubt that canned
soybeans, soybean ﬂour, and soybean milk as a portion of
the diet of our most able chemists may be of material aid in
quickening their brain action, increasing their endurance, and
improving their powers of concentration so they may more
quickly arrive at an industrial utilization of not only soybean
products but cotton as well.” Address: Ralston Purina Co.,
St. Louis, Missouri.
792. Hildebrand, A.A.; West, P.M. 1941. Strawberry root rot
in relation to microbiological changes induced in root rot soil
by the incorporation of certain cover crops. Canadian J. of
Research, Section C: Botanical Sciences 19(6):183-98. June.
[15 ref]
• Summary: The authors investigated the effect on
strawberry root rot of turning into the soil a succession of
cover crops of different types; a succession of soybeans
(in 1939) greatly reduced root rot and at the same time
signiﬁcantly increased the bacterial balance. Address: 1.
Asst. Plant Pathologist, Dominion Lab. of Plant Pathology,
St. Catharines, Ontario, Canada.
793. West, P.M.; Hildebrand, A.A. 1941. The microbiological
balance of strawberry root rot soil as related to the
rhizosphere and decomposition effects of certain cover crops.
Canadian J. of Research, Section C: Botanical Sciences
19(6):199-210. June. [26 ref]
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• Summary: In the ﬁrst of two papers, the authors
investigated the effect on strawberry root rot of turning into
the soil a succession of cover crops of different types; a
succession of soybeans greatly reduced root rot and at the
same time signiﬁcantly increased the bacterial balance.
In this second paper they showed that this increase in
the bacterial balance index was not due to any rhizosphere
of living soybean roots, but to the decomposition of soybean
tissue after incorporation into the soil. This beneﬁcial
effect of soybean residues was ascribed to promotion of a
“carbohydrate type of decomposition” in the soil. Glucose
(at a rather high rate, equivalent to 10% by weight of soil)
was shown to exert a similar beneﬁcial effect in controlling
root rot and raising the bacterial balance index. Address: 1.
Agricultural Asst., Div. of Bacteriology and Dairy Research;
2. Asst. Plant Pathologist, Dominion Lab. of Plant Pathology,
St. Catharines. Both: Ontario, Canada.
794. Time. 1941. Jack & the soybean. 38:38-41. Sept. 15.
• Summary: The soybean is the most remarkable legume
since Jack & the beanstalk. Soybean experts predict a record
harvested crop of 110 million bushels; that’s up from only
1 million bushels in 1912 and 6.5 million bushels in 1923.
And despite the record crop, soybean prices have risen 75%
since this year’s low to $1.70 a bushel. The main reasons:
(1) demand for the oil in Lend-Lease’s program to send oils
and fats to Britain. (2) estimates of a low cotton crop and low
cottonseed oil production.
Soybeans are now the 5th biggest crop in America after
corn, wheat, cotton and tobacco.
Botanists and chemists say the soybean is the world’s
most all-around useful crop. Yet only 2% are used for the
much heralded industrial uses.
The soybean was known in China “as far back as 2838
B.C. when it was called China’s greatest legume in a materia
medica written by the Emperor Shen-Nung (‘The Heavenly
Farmer’).”
The soybean ﬁrst arrived in America in 1804, brought
by Dr. James Mease an amateur horticulturist. It took another
century before U.S. farmers took even a faint interest in
the newcomer. It took the Russo-Japanese War to attract
attention in Europe and the USA. That war left Japan with a
surplus of Manchurian beans to unload somewhere. In 1908
the banker-merchant company Mitsui shipped 2,000 tons to
England, where cottonseed and linseed oils were temporarily
scarce. Soybean oil proved to be a good substitute and
from then on both Britain and the USA imported increasing
quantities of soybeans and bean products.
Some 2,500 soybean varieties are now available in the
USA, some with Japanese names (Ito San, Hahto, Manchu)
and some with American names (Lexington, Tarheel Black,
Illini, Wilson, and Roosevelt).
Soybeans grow well anywhere corn and cotton grow–
in the U.S. corn and cotton belts. A legume, it harbors

specialized bacteria on its roots; they take nitrogen from the
air and ﬁx it in the soil, to leave the soil more fertile than
ever. The plant is called a green manure crop. A two-ton crop
of soybeans plowed under adds to the soil as much nitrogen
and organic matter as at least seven tons of manure. The
soybean still has no major enemies–except the rabbit.
Why has the soybean not caught as a major food among
Western people? Because it cannot be baked or boiled like
their other beans.
Soybeans make tender and tasty sprouts. In 1939 some
360,000 cans were packed in the U.S.; most were consumed
in Chinatowns.
Soybeans can be ground into a pale yellow ﬂour, which
is best mixed with wheat or other cereal ﬂours. It can also be
used to make a kind of milk or milk powder.
56% of beans harvested as beans are crushed to make
soybean oil and meal. Describes how the oil is used. The
soybeans has a bright future.
After passing through the U.S. “pressing mill,”
the soybean becomes (by weight) about 15.5% oil and
78% meal. Of the oil about three-fourths is reﬁned and
deodorized; of this, 57% goes into vegetable shortenings,
20% into margarine, and 9% into salad and cooking oils,
salad dressings, etc. One-fourth of the oil, unreﬁned, goes to
other uses such as paint and varnishes (the biggest “other”
user), soap, and linoleum.
Industrial uses of the protein include plastics, synthetic
wool-like ﬁbers now being developed for use in auto
upholstery by the Ford Motor Co., alternatives to casein in
coated papers, plywood, water paints, leather ﬁnishes, etc.
These “technological uses” of the soybean’s oil and
meal take up no more than 3% of recent crops.
Photos show: (1) An uprooted soybean plant. (2)
Many whole soybeans. (3) A ﬁeld of soybeans harvested
with a tractor: “Plenty of tonnage–and all of it good for
something.” A map shows where soybeans grow in the USA.
Superimposed is one graph that shows soybean production
(in million bushels) since 1920 and another than shows price
ﬂuctuations (in dollars per bushel) since 1920; prices were
lowest in about 1931-1932.
Note: This is the earliest document seen (Nov. 2017) that
contains the term “technological uses” in connection with
soybeans.
795. Balzli, Jean. 1941. La culture et l’utilisation du soja
[The cultivation and utilization of the soybean]. Nice,
France: Chambre de Agriculture des Alpes Maritimes. 10 p.
[Fre]
• Summary: Contents: Introduction. What is the soybean?
Preparation of the soil. Applying fertilizer and manure.
Nitrogination (including via root nodules). Seeds. Quantity
of seeds. Varieties of seeds to choose from. Evolution. Care
of the crop. Irrigation and watering. Transplanting. Diseases
and enemies of the soybean. Spoilers of the soybean (rabbits,
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hares, and roe-deer are very fond of young soybean shoots /
sprouts. Rats, ﬁeld mice, voles and hamsters devour the pods
with their seeds. Pigeons and crows steal the seeds. To stop
or reduce the exploits of these thieves, you can use a hand
rattle, a loud shout, or any means of terrorizing them using
traps, snares, or poisons).
Harvest (the seeds and the straw), threshing and the
storage of the seeds, mixed cultures and rotations, soybeans
in France’s colonies. Advantages of soybean culture. Green
soybeans and soybean hay. Soybean straw. Using soybeans
to feed animals. The use of soymilk by farmers (to raise
lambs, piglets, chicks, fatten hogs, etc.). How farmers can
make soymilk. Soybean cakes (les tourteaux de soja). Use of
soybeans and soybean cakes as fertilizer.
Soybeans as human food (soy oil, soy ﬂour, soy coffee,
soy chocolate, Worcestershire sauce, soymilk, tofu, and soy
sprouts). Industrial uses of soy (soy protein, soy oil).
Note: A similar but shorter document was published
in Revue Internationale du Soja, March 1941, p. 41-45.
Address: Doctor.
796. Mueller, A.S. 1941. Enfermedades de las caraotas,
frijoles y habas en Venezuela [Diseases of french beans,
kidney beans and other beans in Venezuela]. Agricultor
Venezolano (El) (Ministerio de Agricultura y Cria, Caracas)
6(65-66):18-22. Sept/Oct. [Spa]
• Summary: Caraotas are Phaseolus vulvaris. Frijoles are
Vigna sinensis [cowpeas]. Habas are Phaseolus lunatus.
Photo 4 shows the leaf of a soybean and of a peanut
plant, each attacked by a disease. Address: Chief, Dep. of
Agronomy.
797. Huebscher, Ad. 1941. Le soya sur le rivage suisse du lac
Léman [The soybean on the Swiss shore of Lake Geneva].
Revue Internationale du Soja 1(6):213-15. Nov. [Fre]
• Summary: Nine years ago the writer decided that he would
ﬁgure out a way of growing soybeans on the west (French)
shore of Lake Geneva.
Nine years ago, I used–in an “unusual” way–a vineyard
I owned at Corseaux (Vaud), on the shore of Lake Geneva.
I pulled out all the wine stocks. In their place, I had erected
a villa, surrounded by fruit trees, with espaliers and shrubs.
Rather than producing sufﬁcient wine and alcohol, I
preferred harvesting fruit and vegetables; from this, the
health of my family gained enormously. Having lived part of
my life in the United States, I am a mortal enemy of slums.
Just like the soybean, I love fresh air and sunshine. Our villa,
called “Bel Air,” opens to the atmosphere and allows us to
enjoy from morning to evening invigorating and beneﬁcial
radiance.
I was not regarded as a “nut.” On the contrary, some
followed my example. Today my little eden is the center of
a multitude of similar properties. All the inhabitants of our
quarter are model builders and planters. The stupid routine is

repugnant to us. We have done good work. We produce and
we harvest, according to carefully studied methods, fruits,
vegetables, potatoes, and soybeans of the very ﬁrst quality.
In spite of the restrictions occasioned by the war economy,
we do not suffer. We are well nourished, we are in the best
of health, and our food is inexpensive. We are our own
gardeners, for here is our motto (imported from the United
States):
Early to bed
early to rise
makes [a man] healthy, wealthy and wise.
I am particularly interested in the soybean. I told myself
that I had to succeed with this plant, since it prospers not
only in Italy and in the Balkans, but also in Germany, in
Holland, in Denmark, in Lithuania, in Sweden, in England,
and in all the territory of the United States and Canada. Yes,
in France and in Switzerland, failures have been reported.
It is not necessary to accuse the soybean, but the ignorance
of those who, instead of listening to the soy devotees
(les soyaïstes), have worked things out in their heads and
haphazardly.
He carefully studied the basic nature, characteristics, and
needs of the soybeans–and of different varieties.
I conducted trials in 1939, in 1940 and in 1941. Above
all, the selected seeds were difﬁcult to ﬁnd, but, for the
future, we counted on selections from Hungary (like Dr.
Olthon Knapp, of Iregszemcse) and from France.
In 1939, I had already succeeded. My small quantity
of seeds gave an encouraging harvest. The plants grew to a
height of 35 to 40 cm.
In 1940, encouraged by the relative success of the
preceding year, I continued my trials. I had numerous plants
that grew to a height of 55 to 60 cm. These furnished a good
provision of seeds which I transformed into ﬂour. And this
ﬂour served us better than the best eggs. For the year 1941,
M.E. Lieberherr, former Swiss consul to the Far East, and
presently co-director of the house of Morga S.A. of EbnatKappel (canton of Saint-Gall), procured for me yellow
seeds harvested in the canton of Tessin [Ticino, which is the
southernmost canton of Switzerland. It is the only canton
where Italian is the sole ofﬁcial language]. In 1939 and in
1940, a had only black soybeans. This year, I had, therefore,
the pleasure of planting two varieties. These seeds were
planted in 8 different locations, and what I had learned from
the preceding trials served me well.
Up to this time, I did not have recourse to nitrogen
ﬁxing bacteria, which is to say that I have not used earth
mixed with pulverized nodules, nor pure cultures of
bacterium radicicola soyae. But the opponents of inoculation
(nitragination) did not rejoice too soon. As a bacteriologist,
I intend to make by myself, for my own needs, azobacterial
cultures and to experiment with them methodically... I
planted the seeds with an appropriate amount of fertilizer,
then I covered them with soil to a depth of 2 cm.
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By the time I write these lines (22 Aug. 1941) my best
soy plants are in the same location where, in past years,
I planted potatoes. Very vigorous, they promise a good
harvest.
The black soybeans were planted on April 19. On Aug.
4, that is to say after a vegetative period of 107 days, they
were 83 cm in height. The diameter of the stems, at ground
level, is up to 0.8 cm. And here are the corresponding ﬁgures
for the yellow soybean: 72 cm. and 0.6 cm. The soybean
plants bear no more than 16 to 23 pods, which, on average,
are 6 cm in length. The yellow soybean plants bear 12 to
21 pods per plant. Many of the pods of the yellow variety
contain only 2 seeds per pod, but all of these seeds are rather
large and bloom well (bien épanouies).
For sure, these results are modest, but my plantings are
but a start and I have not yet used inoculation. In any case, I
will not abandon the cultivation of soybeans.
I can conﬁrm that the soybeans are eager to have air
and sunlight. They abhor shade. Planted under trees that are
not widely spaced, they become sickly and weak, and give
a very mediocre harvest. The less I restrict them, the better
they develop. What an intelligent plant! They are not content
merely to give richly of useful products, but at the same time
they have relatively few needs. Very often, one hoeing, with
a slight mounding, is sufﬁcient. Later, the luxuriant foliage
smothers most weeds. I should add that does not like to be
watered to much or too often during times of the greatest
heat, for it resists dryness / drought better than excessive
irrigation.
798. Koehler, Benjamin. 1941. Wanted: Research for cure of
sick soybeans. Soybean Digest. Nov. p. 6-7.
• Summary: Discusses: Stem blight, mosaic virus, charcoal
rot, and fusarium rot. “So far very little has been done about
accurate studies of the nature of these diseases and how to
control them.” In Illinois, the soybean acreage is now greater
than that of wheat. A photo shows Koehler. Address: Univ. of
Illinois.
799. Grancini, P. 1941. Il “mosaico” della soja [Soybean
mosaic]. Avvenire Agr. (Milan, Italy) 49:231-35. [Ita]*
800. Koehler, B.; Heinze, J. 1941. Uebertragungsversuche
mit dem Mosaikvirus der Sojabohne [Transmission attempts
with the soybean mosaic virus]. Landwirtschaftliche
Jahrbuecher 90:233. *
Address: Research Inst. of Crop Production, 161 06 Prague
Ruzyne, Czech Republic.
801. Blanchard, Marcel. 1941. Le soja en France: Ses
possibilités culturales. Ses débouchés industriels. Son
intérêt économique [The soybean in France: Its cultural
possibilities. Its industrial outlets. Its economic interest].
Paris: Societe d’Editions Geographique, Maritimes et

Coloniales, 17 rue Jacob, 6eme. ii + 200 p. Illust. 22 cm.
[158 ref. Fre]
• Summary: Contents: Introduction. Part 1: Cultivation of
soya. 1. The soybean. 2. Soybean cultivation worldwide.
3. The varieties of soybeans. 4. The requirements of the
soybean crop. 5. Sowing soybeans. 6. The soybean during its
vegetative stage. 7. Harvesting soybeans. 8. Mixed cropping
and intercropping of soybeans. 9. The enemies and diseases
of the soybean.
10. History of soybean cultivation in France
(introduction in 1739 at Jardin des Plantes under direction of
Buffon, 1850–National Society for Acclimatization, around
1880 MM Vilmorin-Andrieux, M. Paillieux, M.P. OlivierLecq, Messrs. Lechartier, Denaiffe, Dr. Le Goff, Boulanger
& Dausse, Brioux, Semichon, Carle de Carbonnières,
Rouest, de Guerpel).
11. The vegetative cycle of the soybean in France. 12.
The soybean at the various French agricultural research
centers (les Centres de Recherches agronomiques français)
including Centre de Versailles, Station de Dijon, de Colmar,
de Clermont-Ferrand, d’Antibes. 13. The possibilities of soya
in France in terms of its cultivation.
Part 2: The nutritional value of the soybean. 1. The
nutritional value of the soybean.
Part 3: Utilization of soya. 1. Soybeans in the farm
economy. 3. The soybean in human nutrition and in industry.
Part 4: The soybean from an economic viewpoint. 1.
Commerce and trade in soybeans and soybean products
up to Sept. 1939. 2. The present economic possibilities
of the soybean in France. Conclusion. Bibliography. 16
illustrations. 8 maps.
The introduction begins: “In a letter written on 15
Jan. 1935, on board the Chenonceaux which was sailing
toward Shanghai, Li Lu-Ying [sic, Li Yu-ying], president
of the National Academy of Peiping (l’Académie Nationale
de Péping) offered to furnish us with the translation of
important documents in the Chinese, Japanese, and Russian
languages concerning all aspects of soya. Let him ﬁnd here
the expression of our gratitude, because he introduced us to
a plant, in which there is more interest abroad than in the
country of its origin.”
The publisher was formerly named Maison Challamel,
founded in 1839.
Illustrations show: (1) The branch of a soybean plant,
with the ﬂowers and young pods, enlarged 3x. (2) The ﬂower
of a soybean plant as it is about to open, enlarged 5x. (3)
A soybean branch with mature pods and leaves, enlarged
2x. (4) Two views of a soybean seed with parts labeled.
C = chalaza (chalze). H = hilum (hile). M = micropyle
(micropyle). R = radicle (radicule). A-H = hypocotyl
axis (germ) (axe hypocotylé). G = raphe, bud, leaf-bud
(gemmule). Enlarged 3x. Note: The raphe is a small grove
extending to the chalaza, where the integuments were
attached to the ovule proper.
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(5) Microscopic view of a transverse section of the
seedcoat: C.P. = palisade layer of cells (cellules en palisade).
C.S. = hourglass cells (cellules en sablier). P.E. = spongy
parenchyma (parenchyme externe). C.A. = aleurone
layer (cellules à aleurone). P.I. = remains of parenchyma
cells of endosperm or internal parenchyma (parenchyme
interne). Enlarged 247x. (6) Cells of the epidermis facing
the microscope. Enlarged 460x. (7) Microscopic view of
a transverse section of a cotyledon, two views, showing
starch grains (grain d’amidon), oil droplets (oléolaste), and
aleurone grains (grain d’aleurone; high in protein). (7a) Six
large maps of soy in Asia and in Oceania, in North America
and in South America, in Europe and in Africa in 1939 (p.
12-36). (8) Nodules containing nitrogen-ﬁxing bacteria on
the roots of a soybean plant (p. 66). (9) Planting soybeans;
a man walks behind a planter pulled by two horses (p. 84).
(10) Cultivating soybeans; a man sits on a cultivator pulled
by two horses (p. 89). (11) A ﬁeld of long, straight, weedfree rows of soybeans in the United States. (12) Drying of
soybean hay in shocks. (13) Harvesting soybeans; a man
sits on a harvester pulled by two horses. (14) Threshing
soybeans using a machine (p. 99). (15) Intercropping of soya
and maize. (16) The soybean variety Lisbonne growing at
the Central Station for Seed Trials (Station Central d’Essais
d Semences) (p. 122). (17) Map of France with isotherm
lines of July and a line showing the northern limit of maize
cultivation (p. 134).
Tables: (1) Asiatic varieties: Chinese and Manchurian
varieties (6 varieties), varieties from the British Indies (7),
from the Dutch Indies (11), Japanese varieties (17).
(2). American varieties: Canadian varieties (7), U.S.
varieties (40 varieties) (for each is given: Days to maturity,
ﬂower color, seed color, color of the oil, oil content, protein
content, weight of 1,000 seeds in grams, seed yield (in kg/
ha), yield of hay containing 15% moisture (in kg/ha)). (3)
European varieties: German (7), Austrian (3), English (4),
Italian (1), Polish (7), Czech (9), Soviet Russian (9).
Mineral needs of the soybean. Yield of two soybean
varieties, with and without inoculation. Yield of three
soybean varieties with and without inoculation. Germination
percentages of 8 French soybean varieties at the Station
Centrale d-Essais de Semences in 1938-39 (ranges from 91%
to 100%). Variation in the composition of soybean hay at
4 stages of maturity. Weight of seeds vs. straw for 10 U.S.
soybean varieties (the straw weighs 1.5 to 2.7 times as much
as the seeds). Average yield of soybeans in four countries in
1933 (in kg/ha): Manchuria 1,200. Japan 1,000. Korea 650.
China 950. Length of the vegetative cycle at four stations
with 10 varieties in France (ranges from 98 to 157 days).
Length of the vegetative cycle at four more stations with 16
varieties in France (ranges from 95 to 172 days). 18 varieties
that completely matured their seeds at 2 stations in 1921
and in 1922. Oil and protein content of 7 French soybean
varieties at Station de Clermont-Ferrand. The seed yield of

10 soybean varieties at the same station. The seed yield of 6
soybean varieties at Station d’Antibes. Six tables (p. 138-42)
on the nutritional value of soybeans. Six tables (p. 148-61)
on the utilization of soybeans in the farm economy and for
feeding animals 2 tables (p. 162-42) on the soybean in the
human diet and in industry. 5 tables (p. 175-42) in trade in
soybeans and its by-products. 7 tables (p. 181-86) on the
present economic possibilities of the soybean in France.
Chinese and Manchurian varieties soybean varieties (p.
48): Chu Yen Tou Erh, Kung-Chu-ling pai Mei, Pai Hoa Tso
Tse, Su Li Huang, Ta Li Huang, Tieh Chia, Tou Tse.
Soybean varieties from the British Indies (des
Indes britanniques) (p. 48): Behrum, Hto-nao, Htonang, Mirjanhat, Pekyat-pyin, Pe-Ngypi [pè-ngapi], and
Santonauk. Note: According Thompstone & Sawyer (1914),
some of the above names are the names of the yellow
soybean in different parts of Burma.
Soybean varieties from the Dutch Indies (des Indes
néerlandaises) (p. 48): Djepoen, Idjo, Ireng, Krawe, Mentik,
Poetik, No. 16 sélectionné, No. 17 sélectionné, No. 27
sélectionné, No. 28 sélectionné, No. 29 sélectionné.
One variety from Indochina (p. 48) is Langson.
Soybean varieties from Japan (p. 50): Akasaya,
Banseihikarikuro [Bansei hikari kuro], Chinseihikarikuro
[Chinsei hikari kuro], Gindaizu [Gin daizu], Ishikarishiro
[Ishi kari shiro], Kanro, Kurosaya, Mitsuishidaizu [Mitsuishi
daizu], Naktchadaka, Oyachi no. 2, Rankoshi no. 1,
Shimoshirazu no. 1 [Shimo shirazu no. 1], Shirokotsubu,
Shirotsurunoko, Tsurunoko, Wasehodaka / Waschodaka,
Yoshiokatairin [Yoshio katairin].
Soybean varieties from Canada (p. 50): A.K. (Harrow),
Brun du Manitoba, Soja jaune de Montréal / Montreal, Soja
jaune de Québec / Quebec 92, Manchu (Hudson), Mandarin
(Ottawa), O.A.C. No. 211. Address: Directeur interimaire,
Station d’Essais de Semences (Ministere de l’Agriculture),
France; In 1946 Chef de Travaux at this station.
802. Chemurgic Digest. 1942-1969. Serial/periodical.
Published by the National Farm Chemurgic Council,
Columbus, Ohio. Editor: Wheeler McMillen. Bi-weekly. Vol.
1, No. 1. 15 Jan. 1942.
• Summary: Note that the Council did not start this
publication until 6 years after the organization’s founding,
and that it ceased in 1963. Feb. 1953: “Alarmists are telling
the American people that insecticides are of more danger
than insects.” A main message of the magazine is now
conservation and recycling of natural resources, and use
of renewable resources. By April 1953 Wheeler McMillen
has moved into the background as chairman of the board
of the Chemurgic Council; President Henry T. McKnight
is more active. In Jan. 1955 the National Farm Chemurgic
Council is renamed “Council for Agricultural and Chemurgic
Research,” but by 1959 it is widely known as simply “The
Chemurgic Council.” By 1955 the magazine is on the
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decline, with shorter, less interesting, more abstract articles.
Lots on research. From 1955-65 industrial uses of soy
are very complex and (for the typical layperson) obscure.
The 1950s were a decade of huge and growing surpluses,
especially of new high-yielding hybrid corn and wheat. Thus,
during the 1960s Chemurgic interest focuses on exports. By
1963 the Digest is only 4 pages long, and there is often only
one issue every 2 months. Address: Columbus, Ohio.
803. Naugatuck Chemical Division of the United States
Rubber Company. 1942. Spergon: a big step forward in seed
protection (Ad). Better Crops with Plant Food 26(1):57
(unnumbered page, at end of issue).
• Summary: Spergon [a “seed protectant”] is a “new organic
chemical developed especially for use in agriculture.” It is:
“1. Easier: One chemical treats vegetable and ﬂower
seeds.
“2. Safer: Widespread experiments indicate Spergon
is harmless to delicate seeds and plants, including peas and
beans (notably Limas). Safer for people too: Spergon is a
true organic chemical, containing no poisonous metallic
substances.
“3. Surer: Better protection against ‘damping off’, seed
decay. Attacks both seed-borne and soil-borne fungi harmful
to germination.
“4. Works in any type of soil: Contains a powerful
‘buffer’ against the weakening effect of soil chemicals.
“5. Self-lubricating: On peas, for instance, no graphite is
needed to help seed through the drill.
“6. Sticks to the seed: A very ﬁne powder with unusual
adhering power–coats seeds evenly, completely, lastingly. So
stable seeds can be treated months before planting.”
Note: This is the earliest ad seen for Spergon in this
periodical. Address: 1230 Sixth Ave., New York, NY.
804. Johnson, H.W.; Lefebvre, C.L. 1942. Downy mildew on
soybean seeds. Plant Disease Reporter (USDA) 26(2):49-50.
Feb. 1.
• Summary: “Seeds of the 1941 crop of Mammoth
Yellow soybeans were received recently with a request for
information as to the cause of their milky appearance and
cracked skins. Examination revealed that the whitish crust
on the wrinkled and cracked seed coats was a solid mass of
downy mildew oospores. In unstained mounts the oospores
were globose, almost hyaline, ranged from 23 to 32 microns
in diameter and had a smooth wall approximately 3 microns
thick. In mounts stained with cotton blue in lacto-phenol,
the epispore was in some cases irregularly reticulate. When
the reticulations of the epispore were included, the oospores
were 3 to 9 microns larger than the measurements given
above. No conidiophores or conidia were found in mounts
from the seeds. It would appear from the oospore characters
that the downy mildew on the seeds is Peronospora
manshurica (Naoumoff) Sydow. Previous reports of soybean

downy mildew in this country have considered it to be
strictly a foliage disease, although there are reports that the
disease is seed-borne. It appears from this material, however,
that downy mildew may be of economic importance on some
varieties and in some years at least, because of injury to the
soybean seed crop.
Typewritten. Issued by The Plant Disease Survey, Div.
of Mycology and Disease Survey, U.S. Bureau of Plant
Industry, Soils, and Agricultural Engineering. Address: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Washington, DC.
805. Rouest, Antoine. 1942. Le soja français [The French
soybean]. Argenton, France: Langlois. 48 p. Preface by J.
Bordas. Illust. No index. 24 cm. [9 ref. Fre]
• Summary: Contents: Dedication (To Léon Rouest, born
on 11 Nov. 1872 in Paris; died 27 Feb. 1938 at Chartres).
Introduction. Part I. 1. What is the soybean? Composition
properties of the soybean. 2. Cultivation of the soybean
in France: Climatic zones in France for the cultivation
of soybeans, A–Atlantic Zone, B–Continental Zone, C–
Mediterranean Zone and climate, inﬂuence of latitude on the
soybean, soils best suited for soybeans, fertilizer / manure,
bacteria, soybean varieties, crop rotation, intercropping.
Part II. 3. Technical advice (Conseils techniques) for
the cultivation of soybeans in France: Labor and preparation
of the soil, seeds, soybean vegetation, germination, ways
of cultivations (façons culturales), irrigation of soybeans,
ﬂowering and fruiting, diseases and enemies of the soybean,
harvesting soybeans, harvest soybeans as forage, threshing
and storage, yield.
Part III. 4. Use of soybeans on the farm: As green
manure, green forage, hay, silage–which uses the stems
and leaves of the plant. 5. Soybean seed and cake in the
feeding of animals: Soybean cake in the feeding of dairy
cows, conclusions, soybean cake in the fattening of animals,
soybean cake in the feeding of pigs, conclusions, the value
of soybean cake, soymilk, how to make soybean milk (on the
farm).
6. Use of the soybean as a human food: Soybean coffee,
dry roasted soybeans, Sojenta (made from cooked potatoes
and whole soybeans), soybean pâté (a meat alternative),
soybean sprouts, salad of soybean sprouts, soybean sprout
casserole with vegetables, sweet soya preserves (Conﬁture de
soja), soy ﬂour and its use by Germany during World War II,
Comparative production of nutritive elements by the various
legumes (haricot beans and peas), calorie content of various
foods (table), soy ﬂour (again), soy sauce. 7. Industrial uses
of soybeans. Conclusion.
The Dedication reads: In homage to my father, the man
who acclimatized the soybean to France. Léon Rouest. Born
in Paris on 11 Nov. 1872. Died at Chartres on 27 Feb. 1938.
A small portrait photo shows Léon Rouest. Address: Son of
Léon Rouest, France.
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806. Plant Disease Reporter (USDA). 1942. Notes on plant
diseases in North Carolina in 1941. 26(5):104-13. March 15.
See p. 111.
• Summary: The section titled “Soybeans,” by S.G. Lehman
(p. 111) states:
“Bacterial pustule (Bacterium [Phytomonas] phaseoli
sojense) was present to a greater or less extent in every ﬁeld
examined. In some of the ﬁelds marked defoliation of lower
and middle portions of the plants occurred. An accurate
estimate of the relative proportions of this defoliation due
to bacterial pustule and to shading is quite impossible.
However, the yellowing of leaves and necrosis of large areas
in others well up on the plants and apparently receiving
adequate light exposure indicates that a considerable part of
the defoliation was due directly or indirectly to the disease.
“Frog-eye (Cercospora daizu) was found in but few
ﬁelds and only in small amounts in these. The varieties
commonly grown are not highly susceptible to infection by
C. daizu.
“Downy mildew (Peronospora sojae). Traces were
present in nearly all ﬁelds examined. As a rule infections
were few in number in commercial ﬁelds. Certain varieties
in variety test plots were heavily infected, the spots being so
numerous as to give a yellowish color to leaves.” Address:
North Carolina.
807. A. 1942. Die europaeischen Oelfruechte: Sojabohnen
erobern Europa [European oilseeds: Soybeans conquer
Europe]. Deutsche Landwirtschaftliche Presse 69(16):15859. April 18. [Ger]
• Summary: About the importance of soybean production
in various countries of Europe, including areas planted and
amount harvested.
While rapeseed, ﬁeld mustard (Rübsen), and ﬂax are
among the age-old oil seeds of European humanity, the
soybean only appeared in the ﬁeld of vision of European
peoples at the beginning of the twentieth century. And it
was even later that the step was taken for trials with the
cultivation of soybeans in Europe. The homeland of the
soybean is East Asia, where it has been cultivated in China,
Manchukuo, and Japan since ancient times in the largest
areas. In 1936, the soybean harvest amounted to 5,911,000
metric tons in China, 4,147,000 metric tons in Manchukuo,
492,000 metric tons in Korea, and 339,800 metric tons in
Japan.
Article of World Trade Since Only 1908: For centuries,
or indeed millennia, the soybean remained merely a valuable
foodstuff of the East Asian peoples. Only in 1908 were the
ﬁrst 100 metric tons of soybeans brought to the London
market by the renowned Japanese trading house Mitsui &
Co. The attempts that were made here with the soybean
for its industrial utilization led to such positive results that
from this year forward, the soybean developed into a ﬁrst-

class article of world trade. During the years 1910-1913,
average imports already amounted to 230,871 metric tons to
the United Kingdom, 34,432 metric tons to Denmark, and
32,342 metric tons to Holland. During the years 1930-1934,
the average imports of soybeans then amounted to 1,035,000
metric tons for Germany, 229,280 metric tons for Denmark,
and 141,570 metric tons for the United Kingdom. Germany
had thus become the main import country for soybeans. But
in recent years, imports have not continued at the especially
high average of 1930-1934. They amounted to 515,840
metric tons in 1935, 484,060 metric tons in 1936, 600,870
metric tons in 1937, and 782,900 metric tons in 1938. In
addition, larger quantities of soybean oil were also brought in
not only by Germany, but also by other European countries.
“The Soybean as a European Cultivated Plant: It is not
surprising that with the great signiﬁcance of the importation
of soybeans into Germany, the attempt was made to also
introduce this crop into our Fatherland, since in other
European countries, particularly after the First World War
and then increasingly since the beginning of the 1930s, the
acclimatization of the soybean had begun.
The soybean belongs to the Papilionaceae family
(schmetterlingsblütig) of plants. It grows upright or winding
around itself. Leaves, stalks, and pods are densely covered
with soft brown hairs. The pods are rather broad and slightly
curved. Many times they contain only one seed. The soybean
seed is spherical or bean-shaped in the form of small peas
or beans. The color of the seed varies greatly. In addition to
yellow and yellowish-green seeds, there are also brownishred and black varieties. The value of the seed lies not only in
its oil, but above all also in its protein content. The amount
of protein consists on average of 40%, in addition to 20%
fat and 2% lecithin. The soybean ﬁnds application as both
human and animal food, while the oil that is obtained is used
for food and industrial purposes.
With regard to the soil, the soybean makes its great
demands. Richer sandy soils, loam, and chalky soil
especially appeal to it. But genuinely good harvest results
have also been achieved on poor and [illegible word:
trockenen = dry?] sandy soil. On the other hand, the
soybean does not thrive on acidic, cold, or wet soils. It can
consequently be cultivated on any soil type. While with
regard to the soil, the soy plant is therefore genuinely capable
of adaptation, it makes substantially high and absolute
demands upon the climate. As a plant which is greatly in
need of heat, it ﬂourishes especially well in all areas with a
sunny, warm climate. In particular, sunny, warm autumns are
very necessary for its maturation. Sunny years will therefore
always be good soy years. Its cultivation will therefore have
success in Europe preferably in areas with a sunny, warm
climate. With regard to fertilizing and care, the soybean
is undemanding. Nitrogen fertilizing is not necessary, and
in fact rather a disadvantage, since as a result of that, the
maturation is delayed. The moderate administering of potash
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and Thomas slag (Thomasmehl) have proven to be useful.
For grain, soy is a good preceding crop, and soy after soy
has also proven itself well. According to more recent trials,
the planting distance should not be below 40 cm. The sowing
quantity amounts to 60 to 80 quintals per hectare [sic–60 bis
80 Doppelzentner pro Hektar–translator’s note: this equals
6,000 to 8,000 kilograms per hectare, and as this exceeds the
yield (see below), it is presumed that what was meant was
actually 60 to 80 kilograms per hectare]. The sowing period
runs between early April and early May. Damage to the soy
ﬁelds is caused above all else by mice, but then also by May
bug grubs (Engerlinge) and wireworms (Drahtwürmer).
The primary difﬁculty with the acclimatization in Germany
consists of breeding varieties that mature sufﬁciently early
yet still return an economic yield. To the greatest degree
possible, the harvest should be carried out in late September.
Efforts by breeders regarding those types of soybean
varieties have been successful, but today they are still also
by no means concluded. In spite of that, the cultivation
of the soybean still plays a subordinated roll in Germany.
Whether the soybean will be capable of still also becoming
a signiﬁcant factor in the fat and feed budget of Germany
remains to be seen. Table 1
Translator’s note: No explanation is given here of the
meaning of the three symbols used in these tables. There is,
though, a certain logic, and my guess (and it is only a guess)
is this: “-” means few or no commercially producing soybean
ﬁelds were planted that year in that country, “!” means data
was not gathered, and “?” means data was gathered but it
was not made available to us because it is in evil Bolshevik
countries with which we are now at war.
Table 2. We in fact already said that sunny years
supported soybean yields, while a rainy summer and above
all a rainy autumn have a very unfavorable effect upon
soybean yields. The rather large differences in the per hectare
yields that are to be determined with the individual countries
in the various years are to be traced back to this cause. On
the other hand, the even larger differences between the yields
in the individual countries have their roots in the different
state of the agricultural operating techniques, a fact that
indeed is to be observed not only with oil seeds, but with all
agricultural crops.
Table 3
According to Wacker, the following were harvested in
Germany at the experimental ﬁelds in Hohenheim: 1918:
7.72 quintals (100 kg), 1919: 5.51 quintals, 1920: 9.86
quintals, 1923: 9.46 quintals, and 1933: 10.90 quintals. In the
Ostmark [today’s Austria], average yields of 14 quintals per
hectare were achieved in recent years, peak yields were at 25
to 30 quintals per hectare.
Note 1. This is one of the most recent documents seen
written in Fraktur, a hard-to-read German Gothic script that
was banned by the Nazis in the early 1940s. Continued.
Note: Translated by Philip Isenberg (MM, CT), Long

Beach, California. Address: Dr.
808. Oveson, M.M. 1942. Re: Trials with soybeans at the
Sherman Branch Experiment Station, Moro, Oregon. Letter
to Mr. E.R. Jackson, Extension Specialist in Farm Crops,
Oregon State College, Corvallis, Oregon, April 23. 2 p.
Typed, without signature (carbon copy).
• Summary: “In 1917, four varieties of soybeans were
planted on May 19. The yield from this planting was as
follows: Early Green 11.4, Ito San 10.5, Manchu 10.5, and
Black Eyebrow 7.8 bushels per acre.
“In 1918 12 varieties were planted on May 4th. These
12 included the four mentioned above and 8 new varieties.
Good stands were obtained but rabbits destroyed most of the
plants and the trial was discontinued.
“In 1941 thirty ﬁve varieties were seeded on May 6th
in 16 foot rows two feet apart. The yields from this seeding
varied from 1.4 to 9.6 bushels per acre. Many varieties were
late in maturing and would normally be caught by an early
frost.” F.P.I. 68488 harvested on Sept. 22 gave the highest
yield, 9.6 bu/acre.
A table shows all varieties planted in May 1941, plus
the date harvested and yield. The named varieties are: Illini,
Mandarin, Mukden, Hudson Manchu, Manchu 606, Manchu
831-1, Montreal Manchu, McRostie Mandarin, Manchuria,
Minsoy, Hahote [Hakote], Tastei [Tastee], Ontario, Sausei,
Seneca, O.A.C. 211, Habaro, Bansei, Richland, Cayuga,
Chief, and Giant Green. Thirteen varieties have only F.P.I.
numbers.
Note: This is the earliest English-language document
seen (Nov. 2004) that mentions the soybean variety Montreal
Manchu (or “Manchu (Montreal)”). Address: Superintendent,
Sherman Branch Experiment Station, Moro, Oregon.
809. Organic Farming and Gardening. 1942-1942/10. Serial/
periodical. Emmaus, Pennsylvania: Rodale Press. Jerome I.
Rodale, editor and publisher. Vol. 1, No. 1. May 1942. *
• Summary: This title continued until Vol. 1, No. 6, Oct.
1942, when it became Organic Gardening and Farming
with Vol. 2, No. 1, Dec. 1942. Merged with Organic Farmer
in Jan. 1954 to become: Organic Gardening and Farming.
The single most important periodical in launching and
developing the organic foods movement and industry in the
United States, and eventually the Western world. At the time
he started publishing this magazine, J.I. Rodale was already
publishing two other magazines, one titled Health Guide and
the other Fact Digest. In both of these he had been running
articles about Sir Albert Howard and his organic method.
During the ﬁrst two years of publication the magazine
changed titles several times, being called Organic Gardening
and Farming (starting Dec. 1942) and simply Organic
Gardening (Jan. 1943 to 1953). He published 6 issues
under the title of Organic Farming and Gardening, but with
Nov. 1944 it became Organic Gardening and Farming;
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“We decided to aim our sights at the gardener and catch an
aggressive farmer here and there.”
Note 1. This is the earliest document seen (Jan. 2012)
concerning with work of J.I. Rodale and Organic Farming
and Gardening. In the magazine’s many name changes
between May 1942 and Jan. 1954 we see the difﬁculty of
positioning a pioneering periodical in a completely new ﬁeld.
Note 2. This is the earliest document seen (Aug. 2012)
that concerns organic farming or gardening.
Note 3. More speciﬁcally, this is the earliest document
seen (Aug. 2012) that contains the word “organic” in the title
of that uses the word “organic” to refer to the production of
food without application of pesticides / agri-chemicals. J.I.
Rodale popularized the word “organic” in English to mean
grown without pesticides and using practices that constantly
built soil fertility. Address: Emmaus, Pennsylvania.
810. Jackman, E.R. 1942. Re: Experiment station results
with soybeans in Oregon. Letter to Eastern Oregon County
Agents, May 20. 5 p. Typed, with signature on letterhead
(photocopy). [4 ref]
• Summary: This internal letter discusses previous soybean
trials by Oregon experiment stations. It begins: “Interest
in this crop has become acute this year due to the wartime
expansion needs and attendant publicity. The crop is not well
adapted to most parts of eastern Oregon, but can be grown
in the Malheur, Hermiston, Milton, and Dalles areas, and
probably in the vicinity of Richland in Baker County.”
The earliest soybean trials in Oregon were conducted at
the Sherman Branch Experiment Station at Moro. According
to a report from M.M. Oveson: “In 1917, four varieties
of soybeans were planted on May 19. The yields of these
plantings were as follows: Early green 11.4 bu/acre, Ito San
10.5, Manchu 10.5, Black Eyebrow 7.8. In 1918 12 varieties
were planted on May 4. These 12 included the 4 mentioned
previously and 8 new varieties. Good stands were obtained,
but rabbits destroyed most of the plants and the trial was
discontinued. In 1941, 35 varieties were seeded on May 6 in
16-foot rows 2 feet apart. The yields from this seeding varied
from 1.4 to 9.6 bushels per acre.” F.P.I. 68488 harvested on
Sept. 22 gave the highest yield, 9.6 bu/acre.
The earliest trials reported from the other stations
were as follows: At the Eastern Oregon Branch Livestock
Experiment Station at Union, soybeans were tested as
a forage and seed crop in 1924, 1936, 1937, and 1941
(according to D.E. Richards).
At the Pendleton Field Station, Pendleton, soybeans
have been grown “for several years, but they just don’t
mature here. We have secured seed yields only once in 8
years of trials; 1941 was a particularly favorable season.”
Manchu yielded 2,116 lb/acre of fodder.
At the Umatilla Branch Experiment Station at Hermiston
(according to H.K. Dean), Soybean nursery trials for forage
were conducted in 1937. The highest yielding variety was

Mukden (2,071 lb/acre), and the average yield of 18 varieties
was 1,395 lb/acre.
Ralph Brooke in Ontario, Malheur County, East Oregon,
reported that 12 varieties were tested for seed in 1937.
Cayuga gave the highest yield, 63.65 bushels, and took 109
days to come to maturity.
Note: Each ﬁeld station issues its own annual report.
Some old documents are found at the libraries archives
in Corvallis. No publications are mentioned in the letter.
Address: Farm Crops Specialist, Cooperative Extension
Service, Corvallis.
811. Dannen, Dwight L. 1942. Soys win on new front.
Soybean Digest. June. p. 6-7.
• Summary: “This is another success story of the soybean.
With the national goal for this crop 54 percent over last
year’s all time high, the goal in normally dry Kansas is
166 percent more than a year ago. Even though this is only
125,000 acres it is four times more than was produced in
Kansas in 1940. All of this is new acreage of a new cash crop
on a new front and will be in the eastern third of Kansas. The
southeastern corner of Nebraska and northwestern Missouri
are not far behind. Soybean acreages here will run up
tremendous increases in the coming growing season.
“Credit to Soder: There are many reasons for this
phenomenally rapid spread of soybeans south and west of
the corn belt. For example, a young man from Iowa, Keats
E. Soder, now Agricultural Agent for the Rock Island Lines
at Kansas City, believed soybeans would compare favorably
with other crops farther west if given fair trials and proper
production methods and varieties. Starting three years ago
he called on the agricultural college authorities to seek their
assistance in promoting an acreage of soybeans.
“In order to secure farm yield ﬁgures, cooperative
combine yield tests were instituted in 10 counties in the
states of Kansas and Nebraska with the Dannen Soybean
Mill at St. Joseph, Missouri, furnishing seed of ﬁve principal
suitable varieties to plant the test plots of one-half acre.
These were so successful they were expanded to 30 tests last
year in Kansas, Missouri and Nebraska.
“Meetings Booked: Farmer meetings were held with
county agents, college extension specialists, and soybean
processors in the counties and communities along the Rock
Island from Omaha to Fairbury, from Trenton to Kansas City
and St. Joseph, and from Troy to Clay Center and Wichita.
The crops specialists didn’t promise sudden riches to farmers
raising soybeans nor recommend them for hillsides, nor
to build up worn out land. They did say they would ﬁt any
rotation, were resistant to chinch bugs which were a major
menace in eastern Kansas and southeastern Nebraska, would
often make a crop when other cash crops failed entirely,
would enable a farmer to keep his eggs in more than one
basket, were more proﬁtable than many so-called cash crops,
and would give the farmer a chance to raise his own protein
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supplement. Then as wheat was lost by Hessian ﬂy, or not
planted at all due to acreage control or an unusually wet fall,
new opportunities showed up. Finally, June rains and ﬂoods
ruined a lot of corn late in June and this could be replanted to
soybeans long after it was too late to plant corn.
“Agents Assist: A great many farmers along the Rock
Island in Nebraska, Missouri, and eastern Kansas have
listened to this soybean story in the last three years. College
men and county agents, realizing soybeans were spreading,
willingly boosted soybeans for bottom land and for gumbo
soils. They agreed that yellow beans, as dual purpose beans,
were better for the farmer than black or brown beans which
are not wanted by processors and hence could be used only
for hay. Their principal concern was to keep beans off slopes
in order to prevent erosion. At every meeting this faculty of
the soybean to improve soil tilth was given greatest possible
emphasis. Naturally the railroads expect to run a long time,
and to destroy the soil would be very short sighted.
“As a result of these meetings, publicity and the
combine test plots, and before the recent rise in prices,
Kansas in 1941 produced 80% more beans for grain than in
1940, Nebraska increased its production 500%, and Missouri
70%. Unrestricted use of soybeans for grain as a soilconserving crop and the high price last fall were also potent
factors in the increase in harvested acres last year.
“Railway Men Help: Again this spring the Rock Island
Agricultural Department has cooperated with other agencies
in publicizing and popularizing soybeans by organizing and
holding 46 county-wide soybean clinics in northwestern
Missouri, southeastern Nebraska, and northeastern Kansas.
Mr. Soder had the assistance of agricultural agents for two
other interested railroads, Harold W. Benn, Union Paciﬁc
Railroad, Omaha, and S.J. Oberhauser, Milwaukee Railroad,
Minneapolis [Minnesota]. Others who cooperated are E.A.
Cleavinger, Extension Agronomist, Kansas State College,
Manhattan; G.T. Webster, Assistant Extension Agronomist,
University of Nebraska, College of Agriculture, Lincoln; and
J. Ross Fleetwood, Extension Crops Specialist, University
of Missouri, Columbia. Soybean mills sending out their men
on these meetings to help boost local production of the crop
they process were the Dannen Grain & Milling Company,
St. Joseph; Allied Mills, Omaha; and the Pete Marr Soybean
Mill, Fremont, Nebraska.
“The total attendance at this spring’s meetings was
3200. The strong interest is evidence that the quota will be
met in Kansas, and that Nebraska and Missouri will follow
close behind. The guaranteed price of $1.60 per bushel on
the farm, and the prospects of continued high prices all are
helping build interest in growing soybeans west of the corn
belt. Meeting Plan
“All of the meetings follow a general plan in which the
local county extension agent acts as chairman; the college
extension agronomist gives authoritative information on
cultural practices, recommends adapted varieties, principally

Dunﬁeld and Illini, and warns against possible losses from
weeds and erosion; a representative of the nearest soybean
mill describes soybean grades, processing methods, and
production and price trends; Union Paciﬁc and Milwaukee
Railroad agricultural representatives describe soybean
products and wartime uses for oil and meal; and Soder
representing the Rock Island Lines shows colored slides
illustrating various phases of soybean history, production,
feeding, and uses. This program is planned so that a complete
story of soybean production is given and the questions in the
minds of new growers are answered.
“All goals are being over-subscribed. The only limiting
factor will be availability of satisfactory seed. Results prove
that soybeans are meeting new successes yearly on the
western front. Now it truly can be said–’Soybeans Rocket
West.’”
A portrait photo shows Dwight L. Dannen. Address:
Dannen Soybean Mill, St. Joseph, Missouri.
812. Burlison, W.L. 1942. Soybeans. Paper presented on
Aug. 21. 7 p. 28 cm.
• Summary: It is not known to what group or where Prof.
Burlison presented this paper, which begins: “Almost
overnight the midwest has boomed as an ‘arsenal’ of food
and oil for the United Nations, and it has done it with one of
Japan’s own crops–the soybean.
“Today, less than a year after Pearl Harbor, precious war
material is being rolled out in a record crop of more than 14
million acres of soybeans, most of which is concentrated in
ﬁve or six midwestern states. Out of those beans will come
four and a half million tons of oil–oil for explosives, for
food, for paint and varnish for U.S. ﬂeets and oil medicines.”
“If agriculture has any miracles, this is one of them,
and only the midwest could have done it. Science, fertile
ﬁelds, big farms and power machinery, coupled with
the cooperation and pioneering spirit of industry and of
organized agriculture, have made a major industrial and
wartime crop out of what was once little more than a
curiosity and a luxury. Even until just recently it was just
‘cattle and hog feed,’”
In 1804 soybeans were ﬁrst grown in the United States
in Pennsylvania. In 1829 Thomas Nuttall tried growing the
soybean in a botanical garden in the eastern United States.
“Midwest ‘pioneers’ mentioned along with Morse as
champions and sponsors of this ‘wonder’ crop are Profs.
W.L. Burlison, J.C. Hackleman and C.M. Woodworth, of
the University of Illinois; Illinois farmers such as the late
Charles L. MeHarry [sic, Meharry], John T. Smith and
W.E. Riegel; Profs. W.A. Ostrander and Keller Beeson, of
Purdue University; Fouts Brothers, on whose Indiana farm
the American Soybean Association was organized; Johnson
Brothers, Ohio farmers [Edward Franklin “Soybean”
Johnson (1889-1961), and Elmer Solomon Johnson (18791920) of Stryker, Ohio], and I.C. Bradley, pioneer processor
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of soybeans.
“As a result of their pioneering efforts single farmers in
Illinois are now growing more soybeans than were grown
in the entire United States 40 or 50 years ago. Alfred and
Eugene Knight, for instance, have 1,040 acres in soybeans
on the 1,800-acre tract they are farming near Fithian, Illinois.
They have 700 acres planted in rows for cultivation and
weed control, and 480 acres in a single ﬁeld. At one place on
their land there are beans for a solid mile.”
J.E. Johnson, manager of the Knight farms, is vicepresident of the American Soybean Association, chairman
of the Illinois Farm Chemurgic Council, and a member of
the board of directors of the Illinois Crop Improvement
Association.
“As recently as 1909 only 2,000 acres of soybean were
reported in the census ﬁgures for the whole of the United
States, and most of these were grown for hay and feed.”
“All this has meant a sweeping diversiﬁcation of midwest
agriculture.”
Location: Univ. of Illinois at Urbana Archives,
Department of Agronomy Subject File, Record Series 8/6/2,
Box 18. Folder: Soybeans. Address: Urbana, Illinois.
813. Kent, G.C. 1942. Soybean diseases in Iowa. Plant
Disease Reporter (USDA) 26(16):359. Sept. 1. [2 ref]
• Summary: “An unusual amount of root necrosis occurs on
the roots of soybeans. The colorless, slightly water-soaked,
shrunken lesions may be found on the small laterals much
more frequently than on the larger roots. In many instances
the lesions have become brown and the root is dead. Pythium
spp. and Rhizoctonia are prevalent and destructive. In some
ﬁelds these organisms cause cankers on the hypocotyl and,
not commonly, may produce damping-off. It seems certain
that these pathogens will seriously reduce the soybean crop.
“Bacterial blight appeared unusually early on soybeans
this season and it is rapidly becoming epiphytotic. In many
ﬁelds 4 to 6 trifoliate leaves already have been killed on each
plant. Unfortunately, McClave is especially susceptible and
is being seriously damaged all over the State.
“For some unknown reason, the virus diseases are very
conspicuous this season. From 5 to 25% of the plants show
various types of mosaic symptoms.
“(From mimeographed leaﬂet No. 4 issued to members
of the War Service Committee of Upper Mississippi Valley
Plant Pathologists, July 16).”
814. Howard, Frank L. 1942. An undetermined, apparently
virus, disease of edible soybeans in Rhode Island. Plant
Disease Reporter (USDA) 26(17):381. Sept. 15.
• Summary: “Twenty-four varieties of edible soybeans
are being grown in randomized, replicated rows by Mr.
Russell E. Larson, olericulturist, at the Rhode Island State
Agricultural Experiment Station farm. On August 26 none
of the reported bacterial or fungous diseases were found

in the plot. However, an outstanding ‘crinkle’ or ‘rugose’
symptom was present. A virus disease is indicated but
similar symptoms have not been described on soybean in the
literature available. A variety trial of garden peas grew in the
adjoining plot earlier in the season and viruses are likely to
have been transmitted. While slight symptoms, of the mosaic
type Marmor (F.O. Holmes, Handbook of Phytopathogenic
Viruses), were present in most of the varieties, the chief
symptom complex would place the disease in the generic
group, Savoia, and in which Soja max Piper is not listed as a
suspect. The relative varietal susceptibility is indicated by the
disease index (0-1-2-3-4 from none to very severe) ﬁgures as
follows:”
Two tables show 11 Early varieties and 10 Late varieties
of edible soybeans, with each variety followed by a number.
Address: Rhode Island State College.
815. Penne, S.B. 1942. More about soybean diseases from
Virginia. Plant Disease Reporter (USDA) 26(17):382. Sept.
15.
• Summary: “I should like to second the request made in
the August 15 Reporter for more information on the identity
and prevalence of soybean diseases. Every year I see ﬁeld
after ﬁeld of diseased soybeans affected with bacterial leaf
and pod spot, Fusarium wilt, stem rot, root knot [nematode],
mosaic and what appears to be a nutritional deﬁciency.
“Very little information on the control of soybean
diseases is available, and this is also true of the diseases of
other forage crops. More research work is badly needed on
the diseases of those crops so that farmers may be enabled to
employ effective and practical measures for their control. (S.
B. Fenne, Extension Plant Pathologist).
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address:
Extension Plant Pathologist, Virginia.
816. Samson, R.W. 1942. Tobacco ring-spot on edible
soybeans in Indiana in 1941. Plant Disease Reporter (USDA)
26(17):382. Sept. 15.
• Summary: The full text of this short article reads: “A
high percentage of the plants in a trial planting of vegetable
soybeans, near Whiteland, Johnson County, were infected
with tobacco ring-spot (virus) in 1941.”
Note: This is the earliest document seen (March 2019)
on TRSV [also called bud blight] in the USA.
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address:
Indiana (Purdue) Univ. Agric. Exp. Station.
817. Sprague, Roderick. 1942. Soybean diseases in Western
North Dakota. Plant Disease Reporter (USDA) 26(17):382.
Sept. 15.
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• Summary: “In local gardens the edible [soybean] variety
Sioux is subject to bacterial blight (‘rust’) (Bacterium
[Phytomonas] phaseoli), apparently the same form which
was so very destructive on snap beans this year. In order
to obtain yields of green shell beans from soybean, early
seeding is employed and bacterial blight as well as dampingoff are serious factors in obtaining stands, particularly when
cold wet weather prevails, as it did this year. Fusarium scirpi
var. acuminatum and Pythium debaryanum were frequent
isolates from garden and ﬁeld soybeans at Mandan and
McCanna [Mccanna], North Dakota, but did not appear to
be doing much damage other than adding to pre-emergence
injury at Mandan. Field soybeans seeded June 1 at McCanna
appeared very healthy on August 12, but obviously would
never mature seed. Much needs to be learned about seedling
troubles and their effect on time-of-seeding for this area.
(Roderick Sprague, Division of Cereal Crops and Diseases.
Northern Great Plains Field Station, Mandan, North Dakota.
August 20).”
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address: Div.
of Cereal Crops and Diseases, Northern Great Plains Field
Station, Mandan, North Dakota.
818. Woods, M.W.; Penne, S.B. 1942. Two new records
for frog-eye leaf spot. Plant Disease Reporter (USDA)
26(17):382-83. Sept. 15.
• Summary: “Specimens of Cercospora diazu [sic, daizu]
Miura have been received from Maryland and Virginia. The
disease has not been recorded previously from either State.
“Maryland: Affected plants, probably of the Virginia
variety, were sent in by the County Agent of Carroll County
during August. The disease was said to be severe in the ﬁeld
in which it occurred. (M.W. Woods, University of Maryland
College of Agriculture).
“Virginia: I am enclosing a specimen of soybean leaves
sent in from Stafford County, near Fredericksburg. The
county agent, W.L. Browning, reports that this is a sample of
the foliage of a 50-acre ﬁeld. About 25% of the pods on these
plants have dried up. This is the ﬁrst time I have observed
Cercospora on soybeans in Virginia. It very probably has
occurred previously but escaped our attention. (S.B. Fenne,
Extension Plant Pathologist. September 2).
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address: 1.
Univ. of Maryland College of Agriculture; 2. Extension Plant
Pathologist, Virginia.
819. Saunders, A.R. 1942. Grow more legumes. Farming in
South Africa 17(196):585-87. Sept.
• Summary: “The shortage of protein-rich concentrates and
the difﬁcult position which obtains in regard to fertilizer

supplies, especially that of nitrogen, make it imperative that
more legumes should be grown.”
“Cowpeas and Soyabeans: Apart from lucerne [alfalfa]
the most important legumes for hay are cowpeas and
soyabeans. In the main, cowpeas are best suited to the drier
parts of the summer rainfall area and soyabeans to the high
rainfall localities. Both crops have the same high feeding
value when cut at the right stage and properly cured. Their
soil requirements are approximately the same as for maize,
and although they respond well to phosphatic fertilizers it
is suggested that such quantities as are available be used on
the non-leguminous crops, leaving the legumes to depend
on residues left over from previous applications to maize or
other crops.
“In the case of cowpeas a restrictive factor in production
has, until recently, been the difﬁculty of harvesting and
the high cost of labour involved owing to the procumbent
growth-habit of the plants. With the advent of the new
upright strains, however, this difﬁculty has largely fallen
away. In fact, upright cowpeas and soyabeans lend
themselves to easy mechanical handling and require a
minimum of manual labour provided the stand of the crop
is close enough. The thicker the stand, the more upright are
the plants in growth and the more readily are they cut with a
mower or self-binder.”
“Several methods of planting may be followed,
depending upon the relative freedom of the surface soil
from weeds. Should the soil be very weedy, it would be
advantageous to use the ordinary maize planter and space the
rows wide enough apart to permit of inter-row cultivation,
but the distance between rows should preferably not exceed
30 inches. For both soyabeans and upright cowpeas the
spacing in the row ought not to be greater than 3 inches.”
Address: PhD, Deputy-Director of Production, Food Control
Organization.
820. Farlow, Helen. 1942. Whiting farm has weed-free
beans. Courier (Champaign-Urbana, Illinois). Oct. 18. p. 14.
• Summary: Soybeans on the 100-acre farm (near Ludlow,
Illinois) owned by A.L. Whiting, though planted in rows and
cultivated throughout their growing period, are nearly weed
free.
“The farm has been owned by Dr. Whiting for the last
four years, and during the last three years has been occupied
and farmed by Harold Zehr and managed by Joe Johnson.”
Dr. Whiting keeps careful and elaborate records on each
farm, and uses a new planting method for these soybeans–
sowing them 4 inches deep with a furrow opener.
Large photos show: (1) Harold Zehr standing in a ﬁeld
and showing the strong roots of the soybean plants grown on
the 160-acre ﬁeld.
(2) Harold Zehr standing in an unusually ﬁne ﬁeld
of soybeans on the farm owned by Dr. A.L. Whiting near
Ludlow; Zehr farms the crops. He is comparing the height

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 380
of soybean plants with the adjacent corn, and the unusual
growth can be seen.
821. Arnold, H.C. 1942. Soya beans. Rhodesia Agricultural
Journal 39(5):384-90. Sept/Oct.; 39(6):418-32. Nov/Dec.
• Summary: Contents: Notes on cultivation. Edible and
manufacturing varieties. Strain [variety] trials: Hernon No.
18, No. 107. Soil and rainfall conditions: The humus content
of soil seems to be of great importance. Fertiliser trials.
Inoculation with speciﬁc bacteria. Material for inoculating
the seed. Seed inoculation: The dry soil method, the muddymilk method. Sowing the seed: Early sowing is best.
Part II: How to sow. Distance planting trials. Depth of
sowing. Weeding. Harvesting. Comparison of yields of soya
beans with those of maize. Market prospects. Method of
using and nutritive value. Soya beans produce more protein
per acre than other food crops. Palatability trials. Green
soya beans as vegetables. Fodder varieties: Jubiltan (black
seeded) and Hernon strains. Rate of sowing. Harvesting: The
retention of seeds in the pods. Summary.
Using 12 inch, 18 inch, and 24 inch spacings in
Rhodesia, he consistently got his best yields from the 12inch spacings, even in droughty conditions, but he also
commented that this spacing precluded mechanical tillage.
Address: Manager, Agric. Exp. Station.
822. Schiller, Clara. 1942. Conseils aux planteurs de Soya
Espagnols [Advice to soybean planters in Spain]. Revue
Internationale du Soja 2(14):237-44. Sept/Oct. [5 ref. Fre]
• Summary: Miss Clara Schiller was a scientiﬁc
experamentalist for the I.G. Farben Co. We all know the
important part of this remarkable industrial ﬁrm in the
development of soybean cultivation in the Balkans.
A table shows the nutritional composition of ﬁve
common legumes; the soybean contains much more protein
and vegetable oil than the others. Soy ﬂour is also richer
in nutrients than wheat ﬂour. Soy oil is relative rich in
unsaturated fatty acids and lecithin. In Spain, shortly after
the civil war (1936-1939), very advanced and extensive
testing was done using numerous soybean varieties imported
from the United States, Germany, Romania, and France.
but it goes without saying that we are still very far from the
results we need. So much remains to be done. We will only
achieve these aims if the Spanish farmers with land suitable
for growing soybeans (soya) agree to collaborate with us.
On page 240 is an outline map of Spain on which are
eight zones. Zones 1, 2, and 6 are in the warm south. The
suitability of each zone for soybean production is discussed
in detail.
The writer then discusses: Choice of terrain. Nitrogen
ﬁxation and inoculation. Fertilizer. Planting: Time, depth,
space between seeds in a row, space between rows, ways of
cultivation, the harvest. Threshing. Enemies and diseases.
The weevil (Le charançon; la bruche) is the main enemy of

the soybean.
On page 245 is a list of Spanish-language publications
about soybeans. Address: Managing Engineer, Soybean
Department in Madrid (Ingeniero-Gerente du Départment du
Soya à Madrid).
823. Heinze, Kurt. 1942. Die Feldbereiningung bei
Sojakulturen als Schutzmassnahme gegen die Ausbreitung
des viroesen Sojamosaiks [Cleaning ﬁelds by the cultivation
of soybeans as a protective measure against the spread of
soybean mosaic virus]. Zuechter (Der) 14(11):254-58. Nov.
[7 ref. Ger]
• Summary: Mosaic, the most destructive disease of soybean
in Germany, needs stringent ﬁeld sanitation to prevent the
perpetuation of the virus through seeds. In the experimental
ﬁelds, a marked difference was found between the plots
from which the infected plants had been eliminated and
the untreated controls. Address: Aus der Biologischen
Reichsanstalt fuer Land–und Forstwirtschaft, Berlin-Dahlem,
Germany.
824. Melhus, I.E. 1942. Soybean diseases in Iowa in 1942.
Plant Disease Reporter (USDA) 26(20):431-32. Nov.
• Summary: “Several diseases of soybeans were unusually
destructive in Iowa in 1942. Bacterial blight, caused by
Pseudomonas glycineum [Phytomonas], was prevalent and
destructive throughout the state. The amount of damage
varied although no ﬁelds were found that were free from
the disease. Midwest (McClave) was the most susceptible
variety in Iowa this year but no variety showed any marked
degree of resistance. The pod blight stage of the disease was
severe, and the reduction in yield in different ﬁelds varied
from 2 to 10 percent.
“The mosaic diseases were severe in nearly every
ﬁeld. Field varieties usually showed the yellow mottling
and stunting symptoms, and occasionally the dark green
rugose [wrinkled, corrugated] symptoms so common in the
vegetable soybeans were observed. Judging from the number
of plants showing late, mild symptoms a considerable
amount of spread must have occurred during the season.
Probabilities are that seed infection will be more prevalent
than in former years. The damage to the crop varied from 1
to 5 percent.
“Downy mildew, caused by Peronospora manshurica,
appeared in Iowa this summer for the ﬁrst time. It was found
in southeast Iowa on August 21. At that time the disease
was general and severe in many ﬁelds. Apparently it spread
rapidly over the entire state in a manner characteristic of the
Peronosporaceae. The leaf injury in some ﬁelds was general
and severe, but in others little injury occurred. In late planted
soybeans from 15 to 50 percent of the leaf surface of the
younger, functional leaves were yellowed or killed by the
mildew. Soybeans in early planted ﬁelds showed little or no
disease. There was no evidence of pod infection. Oospores
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occurred in the leaves which, unfortunately, insures the
establishment of the pathogen in our soils. The fact that a
Peronospora has established itself in the Upper Mississippi
Valley this year is, of course, an expected incident, but
nevertheless it means another crop hazard.
“Anthracnose (caused by Colletotrichum glycines) and
pod and stem blight (caused by Diaporthe sojae) appeared
near the middle of August. Those organisms were abundant
by the end of September when killing frosts occurred, but it
is difﬁcult to assess the amount of damage they produced.
In general, they were found on branches or weak plants
that were shaded under the very rank growth of the healthy
soybean plants. In nearly every case the affected branch or
plant was on the ground. The non-branching upright types
were relatively free of both diseases. The usual type of pod
and stem blight was rather uncommon this year. Abundant
seed infection undoubtedly will occur as both organisms
were found on diseased pods.
“A new and destructive disease tentatively described as
bud blight was present in the majority of ﬁelds. The infected
plants were dwarfed in the apical regions; the tip of the
stem was curled and brown; the upper 2 or 3 leaves were
dwarfed and frequently covered with small necrotic lesions;
the whole curled, dwarfed tip was usually hidden by two
abnormally large, dark green, stiff, rough leaves; and the
pulvinus of most of the leaves shoved a dark brown, watersoaked appearance. Few if any pods were set on the severely
infected plants.”
“(From Mimeographed Leaﬂet No. 6, War Service
Committee Upper Mississippi Valley Plant Pathologists.
October 2, 1942).”
825. Pinckard, Joseph A. 1942. Diseases of soybeans and
peanuts in Mississippi. Plant Disease Reporter (USDA)
26(22):472-73. Dec. 1.
• Summary: “The soybean crop in Mississippi has been
estimated at approximately 3,060,000 bushels of beans as
of October 1. Although soybeans have been grown here
for some years it is a relatively new crop and destructive
epidemics of diseases have not yet been reported from this
State. In the older soybean growing area, the MississippiYazoo delta, we have found several of the common soybean
diseases. Two were sufﬁciently destructive this year to cause
us to be alarmed for a few weeks.
“Bacterial pustule (Bacterium phaseoli var. sojense)
[Xanthomonas] appeared on the lower leaves just before
blossom time and caused upward progressive defoliation.
Diseased ﬁelds assumed a yellowish appearance during mid
June in the Mississippi delta. Rainfall above normal was
experienced in this area. Other areas of the State, northeast
and east-central, were undergoing severe drought conditions
at this season and later. The disease was somewhat less
conspicuous in the dry areas although additional infections
continued to appear through the summer.

“Other similar bacterial leaf spots may have been
present. Of particular importance is the fact that these leaf
spots were found widely distributed throughout the State,
indicating perhaps that they have been here for some time.
“Downy mildew (Peronospora manshurica) was found
in all ﬁelds examined. It appeared to be worse in moist
regions, reaching a peak in late June. This disease was also
found to be common in the drought affected areas. The
geographical distribution of the disease in the State indicated
it to be a long-time resident.
“Mosaic (virus) was scattered and sporadic. Its presence
was usually explained by the owner obtaining seed from
unknown sources. The disease did not seem to spread
noticeably. Losses were very insigniﬁcant except on one
farm visited.
“Sclerotium blight (Sclerotium rolfsii) was observed
commonly in small spots where soybeans were planted
broadcast for hay. This disease is exceedingly common
on vegetables and ornamentals but it did not appear to be
widespread on soybeans.
“The damage caused by these diseases on soybeans
cannot be estimated with much accuracy although it is
probably between 5 and 10% for the entire State. The greater
portion of this damage is caused by the combined action
of bacterial leafspots and downy mildew. Those 2 diseases
occurred together on the same leaves, causing an alarming
defoliation. No varietal resistance of value was observed last
year.
“The peanut crop in Mississippi rose from 14,040,000
pounds last year to an estimated 41,750,000 pounds
(October) this year. It being a new crop in this State, many
farmers experienced poor stands. No seed treatment was
used insofar as we were able to determine.
“Leaf spot (Cercospora sp.) was very common
throughout the State. In some places it appeared in early
June. Many growers have confused leafspot with normal
maturity of the vines, consequently the losses are not
generally recognized.
“Sclerotium blight (Sclerotium rolfsii) was the only
other disease observed on peanuts this year. The damage was
slight.
“Leafspot alone probably accounted for 10 or 15% loss
of the crop this year. The damage from seedling diseases,
or poor stands, undoubtedly reduced the crop appreciably.
It is estimated that 60% of a normal stand was obtained.”
Address: Mississippi Agric. Exp. Station.
826. Smee, C. 1942. Report of the entomologist 1941.
Department of Agricultura, Zomba, Nyasaland, Annual
Report. 14 p. *
• Summary: Discusses Cydia ptychora, Melanagromyza in
Nyasaland (today’s Malawi). Note: This document is cited
in Kogan et al. 1988 (#4286) but the authors were unable to
obtain it.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 382

827. Fivel, Paul. 1942. La panacée au jardin–Petite guide de
culture et d’emploi du soja [The panacea of the garden: Little
guide to the cultivation and use of soya]. Albertville, France:
Rey-Gorrez. 24 p. 21 cm. [3 ref. Fre]
• Summary: Contents: To the reader (purpose of booklet,
recommends 3 books about soja in French, comparative
composition of the soybean). Introduction. The cultivation of
soja in France (neither difﬁcult nor new): The soil, fertilizer,
placement of the seeds, preparation of the soil, choice
of varieties, how to plant the seeds, digging the soil and
weeding, the harvest, enemies and adversaries, rotations (ﬁve
are given), use as a garden plant (all the above is about use as
a farm crop), yield.
The soybean and nitrogen: Nitrogen, nitrogen-ﬁxing
bacteria, inoculation, advantages of inoculation.
Let’s move on to the cuisine: Introduction, soynuts
(cacahuetes), serious cuisine (using cooked whole soybeans,
in salads, with butter, in croquettes, au gratin, ground in
cakes). Uses of soy ﬂour: Ground soynuts for breakfast,
homemade soy ﬂour, cake(s), soy crottes. Soy sprouts.
Note: Albertville, France is about 100 miles east and a
little south of Lyon in southeast France. Address: France.
828. Jouven, Maurice. 1942. Les plantes à huiles [Oilbearing plants]. Paris: Editions de Montsouris. 160 p. See p.
82-101. Illust. No index. 18 cm. Series: Collection Rustica.
[Fre]
• Summary: Contents related to soy: Part V: Exotic oilbearing plants susceptible to cultivation in France. 1. The
soybean–Characteristics of the plant, Origin and distribution.
Importance of the crop. Varieties (overseas and developed
for France). Composition of the plant (as for green forage).
Climate. Nature of the soil. Elements needed from fertilizers.
Manure / fertilizer (engrais).
2. Cultivation of soybeans–Place in the crop rotation.
Preparing the soil. Planting. Transplanting. Nitrogen ﬁxation,
incl. inoculation and nitrogen-ﬁxing bacteria. Cultural styles
(façons culturales). Enemies of the soybean.
3. Harvesting the soybean–Threshing. Yield. Storage.
4. Utilization of the soybean–As animal feed. As
human food. Soy ﬂour. Soy bread. Soy oil. The soybean as
a vegetable [green vegetable soybeans]. Condiments (made
with molds, such as soy sauce. The Chinese consume each
year 700 to 800 million liters of soy sauce). Various other
products (soy chocolate, soy coffee, soy wine, fermented
soymilk). Industrial uses (soaps, candles, paints, soy
casein for sojalithe, artiﬁcial petroleum, soy gasoline {by
distillation of the petroleum}).
Organizations actively involved with soya: (1) Institut
National du Soja, 5, rue de Logelbach, Paris 17eme. (2)
Institut Agricole et Industriel du Soja, 13, rue des Saussaies,
Paris 8eme. (3) Centre National de Soja, 8, cours de
Gourgues, Bordeaux. (4) Revue Internationale du Soja,

(Editions E.-V. Letzgus, 97, rue Saint-Lazare, Paris 9eme).
Illustrations show: (1) A soybean plant with enlarged
pods (p. 83). (2) A weeder (Extirpateur) (p. 89). (3) Many
ways to plant soybean seeds (p. 93). (4) Devices for drying
soybean forage (p. 96).
5. The peanut.
6. Castor-oil plant, sesame seed, and niger seed
(Guizotia oleifera / abyssinica). Address: Ingenieur
Agronome.
829. Löbbe, Henrique. 1942. Cultura da soja no Brasil. 6a
ed. [Culture of soybeans in Brazil. 6th ed.]. Rio de Janeiro,
Brazil: Serviço de Informaçao Agrícola, Ministerio da
Agricultura. 35 p. 23 cm. 4th edition, 1939, 33 p.; 7th ed.,
1945, 74 p. [Por]
• Summary: Contents: History (in East Asia, Europe, and the
USA). Markets. Soybean trials in Brazil (from March 1921
at Campo de Sementes de Sao Simao). Letter dated 28 Sept.
1926 from W.J. Morse of the USDA to Dr. Henrique Lobbe
(after Lobbe’s visit with Morse to Arlington Farm [Virginia],
Morse sent Lobbe one ounce each of 51 varieties of named
American soybeans, plus 17 varieties of cowpeas). Table
showing the 48 varieties of soybeans tested at Sao Simao
in 1927, with the dates of planting, germination, ﬂowering,
maturation, and harvest, days to maturity, resistance to pests
(vagens), height of the plant, and yield (in grams). Botanical
description. Nomenclature (in Brazil the soybean is called
“soja,” “feijao China,” “ervilha oleaginosa do Japao,” “feijao
Japones,” and “fava da Mandchúria”). Varieties (divided
into 5 groups from very early [80-90 days] to late [130-150
days]). Green manure. Climate and soil. Chart showing
products of the soybean (from Piper & Morse, The Soybean
1923). Preparation of the soil. Inoculation with bacteria.
Sowing. Chemical fertilizer. Things to be careful of during
cultivation. Diseases and pests. Harvest and yield. Cost of
cultivation. Use as forage. Chemical composition of the
seeds. Oil. Cake. Use as a food for humans: Hahto and
Easycook, soy sauce, soymilk and tofu (leite e queijo de
soja), use in diabetic diets, soy ﬂour. Address: Brazil.
830. Martin, J.P. 1942. Report of Committee in Charge of
the Experiment Station: Pathology. Printed Reports of the
Hawaiian Sugar Planters’ Association Annual Meeting
61:28-34. For the year ending Sept. 30, 1941. See p. 34.
• Summary: Concerning diseases on soybeans: Mosaic
disease, caused by a virus, was found at Kailua. Address:
Hawaii.
831. McDufﬁe, William C. 1942. The present status of the
legume weevil Hypera brunneipennis Boh. in Yuma Valley,
Arizona. California Department of Agriculture, Special
Publication No. 189. p. 109-16.
• Summary: Discusses the legume weevil Hypera
brunneipennis Boh. feeding on soybeans. Address: U.S. Dep.
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of Agriculture, Bureau of Entomology and Plant Quarantine.
832. Reed, Howard S. 1942. A short history of the plant
sciences. Waltham, Massachusetts: Chronica Botanica Co.
312 p. [262* ref]
• Summary: Excellent information on the lives of the early
botanists, including Mr. Hagerty (translator of Chinese for
the USDA). Chapter 6, The Seventeenth Century, discusses
the work, the tragic life, and the undefeatable spirit of
Rumphius. In chapter 7, The Eighteenth Century, under
“Progress in Plant Classiﬁcation,” is a brief biography
and discussion of the work of Carolus Linnaeus (17071778). Chapter 9 titled “Plant Geography” discusses the
contributions of de Candolle. Chapter 19 titled “Plant
Pathology,” contains information directly related to the
history of research on soybean diseases. Address: Prof. of
Plant Physiology, Univ. of California, Berkeley.
833. Towle, R.S. 1942. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
14.
• Summary: “Four varieties of soybeans were grown.
Seeding was late on account of the wet weather, and
emergence was slow and uneven. They made a rapid growth
after emerging, but a large part of them were again destroyed
by grasshoppers and rabbits. Those left were harvested
and weighed, although damaged some. Yields of all
varieties were light, both for forage and for seed.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
834. Gross, D.L. 1943. Summary soy bean survey 1942
production. Nebraska Cooperative Extension Work in
Agriculture and Home Economics, Extension Circular D-15.
4 p. Jan.
• Summary: “Summary of Soybean Survey: This survey
covers the 1942 crop of soybeans, and was obtained through
questionnaires sent to farmers listed by county agricultural
agents as having grown soybeans in 1942. Returns were
received from 207 growers. Nearly half of the replies came
from southeastern Nebraska. Most of the others were from
the northeastern counties as far west as Knox and Antelope.
Twelve reports came from other parts of the state. The
average yield of beans from the acres harvested for grain
in the southeastern district was 16.5 bushel per acre and in
the northeast 16.6 bushel. Yield reports from other parts of
the state gave an average of 9.1 bushel. The highest yield
reported was 35 bushel, obtained by three men, Clayton
Smith of Plainview, Ralph Lunan of North Bend, and Fred
Windle of Nebraska City. The three having the greatest
production were:
“L. Caton, Pender–137 acres and a yield of 21.5 bu.
“August Gauchat, Brock–95 acres and a yield of 23 bu.
“Mervin Renquist, Deuel Co.–110 acres and a yield of
10 bu.

“Mr. Renquist’s beans were hailed, otherwise the yield
would have been higher.
“Methods Used On High Yield Fields:
“Clayton Smith–Yield 35 bu.–Plowed and harrowed
April 20. Disked and harrowed May 26, planted beans
immediately after. Surface planted with corn planter. Used
bean plates. Forty-ﬁve pounds of seed per acre. Rows 42
inches apart. Cultivation the same as corn.
“Ralph Lunan–Plowed and harrowed May 1. Double
disked and harrowed just before planting the latter part of
May. Planted with furrow openers. 60 pounds of beans per
acre. Used, bean plates. Rows 42 inches apart. Harrowed
beans twice. Cultivated three times. Warned against ridging
the bean rows since this would result in shattering when
harvested with the combine. Fred Windle–Double disked and
harrowed early in spring. Listed beans on May 25 at the rate
of 60 pounds per acre. Beans were on rich, weed-free land.
Cultivation was the same as for corn.
“Causes of Failures: One third of the failures could
be traced to poor stands as a result of not seeding enough
beans. Rates of seeding of 12 pounds, 15 pounds, 25 pounds,
etc. were reported. In all such cases yields were very low.
None having good yields had a rate of seeding of less than
35 pounds per acre. Other failures could be traced to faulty
seedbed preparation, methods, late planting, hail, ﬂood
damage, insects, drouth, poor seed, etc. It is apparent that,
as with all other crops, some failures can be expected with
soybeans even where the very best methods are used. It is
clear, however, that where good methods are used, failures
can be reduced to a minimum.
“Statistical Summary of All Reports:
“Number who reported listing–70
“Number who surface planted–136
“Average Yield of all listed beans–15.2 bu/acre
“Average Yield where corn planter was used–16.8 bu/
acre
“Average Yield where grain drill was used–16.7
“Average Yield with 7” row spacing–16.0
“Average Yield, with 20-29 inch row spacing–13.0
“Average Yield with 30-36 inch row spacing–17.4
“Average Yield with 40 inch or over row spacing–16.6
“Average Yield with May plantings–17.7
“Average Yield with June plantings–14.8
“Average Yield when less than 40# seed used–14.3
“Average Yield when 40# or over seed used–17.0
“Average Yield of comparable oats–39.0
“Average Yield of comparable barley–26.0
“Average Yield of comparable corn–48.0
“Increased acreage planned for 1943–25%
Summary by Districts: In order to determine the
performance of soybeans in different parts of the state, the
reports were classiﬁed into districts as follows:
“District 1–Cass, Otoe, Johnson, Nemaha, Pawnee, and
Richardson Counties.
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“District 2–Cuming, Burt, Dodge, Washington, Douglas,
Saunders, and Sarpy Counties.
“District 3–Cedar, Dixon, Dakota, Wayne, and Thurston
Counties.
“District 4–All counties not listed. 12 reports only.
“District 5–Butler, Polk, Merrick, Nance, Platte, Colfax,
Boone, Madison, and Stanton Counties.
“District 6–Antelope, Knox, and Pierce Counties.
“The following is a summary by districts of varietal
distribution and performance, acreages planted, harvested for
grain, used for pasture and hay, or abandoned:” A large, wide
table summarizes this information.
“Gross value of different crops (table at bottom of p. 4)
“Corn–48.0 bu. x $0.9 = $43.200
“Soybeans–16.2 bu. x $1.50 = $25.92
“Oats–39.0 bu. x $0.60 = $23.40
“Barley–26.0 bu. x $0.80 = $20.80.” Address: Extension
agronomist.
835. Johnson, Folke. 1943. Brief notes on plant diseases:
Soybean streak in Ohio. Plant Disease Reporter (USDA)
27(2):86-87. Feb. 1.
• Summary: “While making a survey of the diseases of
soybeans in central Ohio during the summer of l942, a
destructive virus disease was observed in Franklin, Fairﬁeld,
and Pickaway counties. The disease was found in several
commercial ﬁelds as well as in the University experimental
lots. Only a small percentage of plants in any ﬁeld were
infected; these were more numerous near the fences and
adjacent highways. Diseased plants were characterized
by a bronzing of the foliage and the growing stem-tips
were brittle and showed numerous, small, necrotic streaks.
Infected plants were considerably stunted when compared
with adjacent healthy plants of the some age and a severe
reduction of the number of pods was also observed.
Inoculations with expressed juice from diseased plants to
young healthy seedlings in the greenhouse produced a faint
mosaic 7 days after inoculation followed by a necrosis of
the growing-tips resulting in death of the infected plants.
Inoculations to cowpeas and Turkish tobacco indicates this
virus belongs to the group of tobacco-ringspot viruses.
Should the disease become well established in the soybean
growing areas a crop loss of considerable proportions may
be expected. A more detailed study is in progress.” Address:
Dep. of Botany, Ohio State Univ.
836. Boyd, O.C. 1943. Diseases in Massachusetts in 1942.
Plant Disease Reporter (USDA) 27(3/4):96-99. Feb. 15.
• Summary: Page 99: “... as well as a mosaic [virus] on
edible soybeans.”
837. Agricola, J. 1943. Ennemis et maladies du Soya
[Enemies and diseases of soybeans]. Revue Internationale du
Soja 3(16):20. Jan/Feb. [Fre]

• Summary: In Monaco a diseased soybean was found.
838. Edmondson, J.B. 1943. Soybeans from the farmer’s
viewpoint. Soybean Digest. Feb. p. 6, 14.
• Summary: “From an address before the American Soybean
Association Convention, Purdue University.”
“You may infer from my subject that I am appearing
before you as a farmer, that I am a practical sort of fellow
and that I possess a soybean viewpoint; all of which may be
more or less true. It is generally understood nowadays that
farming is a scientiﬁc enterprise and that the farmer must be
a scientist.
“While I admit the charge, I still have a sort of longing
to get my feet on the solid ground again and talk about
soybeans in the old, familiar way.
“So just let me talk soybeans as they grow down on the
farm. I am not worried about any misstatements I may make
for you can pass them off by saying, ‘Well, he’s a farmer
anyway, and probably doesn’t know any better.’ The joys
and sorrows of growing soybeans are just about the same
as always. A ﬁne crop of soybeans is a source of extreme
pride to any farmer but a poor crop is a cause of great
disappointment, whether it be due to a lack of knowledge or
foresight or to some unpredictable antic of nature.
“Surprised: I am still surprised at some of the practices
of farmers in growing their crop of soybeans. I know farmers
who planted soybeans last spring that they knew wouldn’t
grow over 50%. The result was no stand; I know of farmers
who planted beans in late June, using varieties that require
the fullest possible season. The result is that the beans today
are still green as they were in July; I know of farmers who
sowed their beans on wet soil with no effort to kill the weeds
ﬁrst; the result is a pitiful sight today.
“And here is another situation that seems hardly
credible to me. A few years back, the soybean world was
startled by a new ‘wonder’ bean that was discovered over
in Ohio and which was sold for a fabulous price per bean
by the discoverer. Almost unbelievable claims were made
for this new bean. Immediately the agronomy departments
of Indiana, Ohio, Illinois and Iowa were on the alert and
secured samples of this bean for testing. At ﬁrst glance, these
soybean men became suspicious and the subsequent behavior
of the bean in the test plots bore out their suspicions: in
short, it had all the earmarks of the old Midwest variety that
the older soybean growers discarded years ago–so long ago,
in fact, that most growers today have either forgotten about
them, or never heard of them.
“This new variety proved to have all the weakness of the
old Midwest which had caused its early demise. It shattered
badly, it was late in maturing, it lodged badly and worst
of all it was low in oil content. Immediately, the extension
departments in all these states sent out warning against
investing in this get-rich-quick gold mine.
“McClaves now: Yet in various parts of Indiana last
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winter, I found evidences of this variety being grown and
exploited. True, it had in most cases lost its original name
of ‘Mcclave.’ I found the ‘Clay,’ the ‘Claybank,’ the ‘New
London,’ the ‘Cluster Bean’ and the ‘Premier.’ Yet, wherever
I could ﬁnd a sample of them, they all looked very much
like the same old Midwest that I have fought worse than
cockleburs to keep out of my Dunﬁelds. This, in spite of the
fact that processing plants spread the word far and wide that
this new variety would not be bought by the mills except at a
twenty cent discount on account of their low oil content.
“You would think that at such odds, the McClave
soybean wouldn’t have a chance. Yet, not over six weeks
ago, a good farmer came to me with the news of meeting a
grower in central Indiana who, he said, had a wonderful new
bean that he was selling at $8.00 per bushel and he wanted
to know if I didn’t think it a good investment for him to buy
some seed. I told him!
“I cannot let this opportunity pass without taking
another swat at the weed problem. And of course when weed
control is mentioned a number of other questions pop up for
consideration. It should be borne in mind that weed troubles
are very often the result of poor stands of beans, so that those
practices which are designed to promote a full population of
soybean plants are likewise the best possible measures for
taking care of the weed problem. Weeds, like some people,
can make a big noise so long as the competition is negligible,
but fold up when there is a tough ﬁght for existence on hand.
Give a good stand of soybeans a head start in the spring and
the weeds are pretty well whipped for the season.
“To further the chances for a good stand of soybeans,
I have always cautioned against too early planting in the
spring. The last half of May has always been my choice time
to plant. However, the corn borer menace may deﬁnitely
break into this schedule. One of the most effective methods
of combatting the borer is the late planting of the corn crop,
which would mean the last two weeks in May. Farmers have
generally practiced the plan of planting the corn crop before
starting in on the soybeans. It is quite possible that this
process will have to be reversed, since it is quite obvious that
both crops cannot be planted during the last half of May.
“Soybeans planted the ﬁrst half of May are subject to
more cold, wet weather, and a colder soil. Being by nature a
warm weather plant, the possibility of a slow uneven start is
enhanced. Also if the seed happens to be weak, the chances
for good germination is lessened; all of which makes a
setting for a real ﬁght with the weeds. With little opportunity
to kill the weeds, previous to planting, both weeds and beans
have a comparatively even start with the odds in favor of the
weeds.
“Under such conditions, row planting of the soybeans
is strongly recommended. For thirty-one long years I have
preached this method of planting soybeans and still there are
many misguided souls outside the fold. But if it becomes
necessary to thus change our planting practices, to gear in

with the corn borer ﬁght, then the advantages of row planting
of soybeans should be doubly impressive.
“Soybeans and wheat: Another problem that has not
yet been satisfactorily solved on many midwestern farms
is the one of producing a soybean crop in time to follow it
with wheat sowing. A full season variety of soybeans often
leaves too little seasonable weather for the wheat crop to get
a favorable start. Some interesting data is now being worked
out on the Purdue farm, which we visited today, in regard to
the feasibility of planting earlier varieties, thus sacriﬁcing
somewhat on yield, but giving the wheat a chance to more
than make up the difference.
“Another idea came to me recently. This idea came from
our friend Keller Beeson and I mention it to you. And that
is to plant tall, stiff stemmed varieties in rows wide enough
to allow the wheat drill to pass through and sow the wheat
before harvesting the beans. But whatever the plan, I have
learned from experience that frost, freezing weather and
cold, fall rains do not mix well with soybean harvesting.
“Farmers will, I believe, keep up the pace set this year
in growing soybeans for another season, particularly if the
government needs continue to be as great. The problem of
adjusting the rotation, while disrupting, will be made some
way or other. It is not likely that any great amount of corn
acreage will be pulled out for soybeans, but the other grain
crops will probably give way to this demand. The growing
seriousness of the shortage of help on the farm [due to World
War II] will doubtless be the greatest handicap to overcome
in this program of increasing the acreages of two cultivated
crops that compete for what little extra labor the farmer will
be able to muster.
“But let us keep in mind as farmers that through sheer
necessity, the impossible is being done today in industry,
on the battleﬁelds of North Africa and the Solomons, and in
the stratosphere of central Europe. Our farmers of America,
in spite of bickerings over price ceilings, labor shortages,
and possible inequalities, will in the same stride continue to
keep their end of the doubletree on an even keel in this great
emergency.”
A portrait photo shows J.B. Edmondson. Address:
Clayton, Indiana.
839. Howard, Albert. 1943. The control of plant diseases.
Organic Gardening 2(4):3-4. March.
• Summary: This article begins: “As Great Britain and other
parts of the empire become compost-minded and more
and more attention is being paid to Nature’s law of return,
an interesting sidelight on the control of plant diseases is
developing.”
Most producers rely on three methods to control pests
(including pesticides and pest-resistant plants), but the pests
keep coming back. Obviously something is wrong.
A better approach begins with the “application to the
soil of freshly prepared humus.” “The only sound method of
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preventing plant diseases is the restoration of soil fertility.”
People must learn how to make compost. Address: Sir, C.I.E
[Companion of the Indian Empire].
840. Leonard, Lewis T. 1943. Beneﬁcial bacterial
relationships. Soybean Digest. March. p. 4-5.
• Summary: “One of the fundamentals of our cropping
system which has come down through the centuries is the
association of leguminous plants with minute plants called
bacteria. When this partnership started is unknown but
written history indicates farmers of long ago observed that
soil from a ﬁeld in which a particular legume plant grew
satisfactorily was of value in assisting the growth of the
same crop elsewhere. The reason therefor was unknown but
later as methods in chemistry and bacteriology were found
and reﬁned, it became possible to prove that this relationship
consisted of bacteria and plant, and that it was a natural
means of utilizing the nitrogen gas of the atmosphere for
plant growth. Of our crop plants the legumes, which include
soybeans, alfalfa, vetch and many others, are the only
ones through which air nitrogen is made available and on
account of this fact they have become very important in our
agricultural economy.
“Sources of Legume Bacteria: When associated with
the plant the bacteria of legumes live in root growths called
nodules or tubercules (see illustration). At the death of the
plant or even before under certain conditions, these growths
rot and thereby pass the nodule bacteria to the soil again.
This impregnates the area around the roots and soil from this
place may be satisfactory for use elsewhere.
“It is fortunate that legume bacteria may be isolated
from nodules and grown in the absence of other organisms
on artiﬁcially prepared food. This process requires special
skill in bacteriology and special laboratory facilities. When
one kind of bacteria is grown separate from others, it is
called a pure culture. Pure cultures of legume bacteria are
the means of collecting and maintaining organisms from
different legumes and locations. Once obtained they may be
tested for relationship to legumes other than the one from
which they came, or for efﬁciency by application to related
legumes in greenhouse and ﬁeld. On the basis of ability to
produce nodules on certain legumes only, these bacteria
are separated into groups. Thus, the alfalfa group includes
alfalfa, sweet clover and bur clover bacteria; the clover
group, red, crimson, white and alsike clover organisms; and
the vetch group, bacteria of vetches, garden, sweet and ﬁeld
peas. Soybean bacteria are in a group by themselves and
therefore function only on the soybean.
“About ﬁfty years ago the ﬁrst commercial cultures
appeared. Much of this material was of poor quality and
therefore did not enhance the cause of legume inoculation.
However, within the last 20 years great improvements have
been made in the commercial preparation of nodule bacteria
cultures. This change is largely due to a better understanding

of the subject, the employment of a highly skilled production
personnel, better basic materials such as cultures and
carriers, and better facilities for manufacture and control.
The legume culture business has made its greatest expansion
in the United States and facilities are now available for
meeting promptly almost any demand.
“Quality: Commercial cultures, or inoculants as they are
sometimes called, are available under various trade names.
Usually they may be procured from seedsmen or local farm
organizations in season.
“Efﬁciency in nodule bacteria cultures is based on
ability to ﬁx nitrogen from the air rather than on nodule
formation alone. It is a matter of delicate adaptation of
bacteria to plant and for that reason organisms ranging from
high to low efﬁciency are found.
“Since quality in inoculants cannot be easily determined,
the farmer must largely depend upon the integrity of the
manufacturer for a satisfactory product. To prevent the sale
of undesirable material some state agencies and the U.S.
Department of Agriculture conduct annual inspections on
samples of the available commercial inoculants. In general,
it is indicated from these inspections that the present quality
of inoculants is excellent. Freshly prepared material is
desirable and to prevent old cultures from being delivered to
the farmer, an expiration date is usually placed on the label.
After this date the package should not be bought or sold.
“Methods of Application: ‘Inoculation’ from an
agricultural crop standpoint, is a term used to describe
the treatment of seed or soil with nodule organisms. The
important point about this process is to place efﬁcient
bacteria in goodly numbers where they will be in the best
position to contact the roots as they form. This is most
easily accomplished by seed treatment. Inoculation may be
made with soil, as practiced by the primitive farmers and
satisfactory results obtained. The more recent soil transfer
method consists of sieving a large amount of inoculated
soil and drilling or scattering it on the ﬁeld to be treated.
This extensive method entails considerable effort in soil
collection and is a means of distributing weed seeds and
disease organisms. Soil may also be used in small quantities
by mixing with seed, with or without adhesives. One of the
main objections to soil transfer of any kind, in addition to
those already mentioned, is the doubt that usually arises as to
its suitability.
“The soil transfer method of inoculation has been
largely superseded by the use of commercial legume bacteria
cultures. The manner of applying these is usually printed
on the package and it should be followed closely for best
results. Soybeans and other legume seed are usually planted
on a relatively small scale by independent farmers so that the
hand method given in the commercial culture directions, or a
process of local devising will do the job satisfactorily.
“Conditions Affecting Nodule Bacteria: Widespread
distribution of these organisms by natural means and through
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the use of artiﬁcially prepared cultures brings them in
contact with many soil and climatic conditions which may
affect their activities. In the absence of a legume crop for
a long time, its nodule bacteria in the soil may disappear
or lessen in numbers to such an extent that satisfactory
inoculation would not take place were the legume planted
again. Extreme soil acidity is usually detrimental to nodule
bacteria. However, they differ in their ability to withstand
acid conditions, the soybean bacteria being more tolerant
than those of alfalfa and clover. Excessive drying of seed
is harmful to nodule bacteria. Unnecessary exposure to
sunlight should be avoided. Seed treated with nodule bacteria
should not come into direct contact with caustic lime, seed
disinfectants or concentrated fertilizers.
“The Necessity and Value of Nodule Bacteria for
Soybeans: On account of the fact that the soybean is an
introduced crop which requires bacteria not supplied by any
of our common crop legumes, it is especially desirable that
seed be treated with the proper bacteria when planted for the
ﬁrst time. If soybean crops have been grown successfully
on a farm, it is a question for local decision whether the
artiﬁcial introduction of bacteria is advisable. Where doubt
exists as to this point, it will be good insurance to inoculate.
Nodule bacteria make possible good growth of soybeans on
poor lands without the addition of nitrogenous fertilizer and
often constitute the difference between success or failure.
On richer soils, however, the contrast between noduled and
unnoduled soybeans may not be great but since the plant
in the absence of its bacteria feeds like a non-legume, the
nitrogen in the unnoduled plant comes from the soil, not the
air.
“By virtue of greater and richer yields due to inoculation
of soybean seed, greater amounts of oil and other products
will result. To reach the maximum goals set for soybean
growers, soybean seed should be treated with good quality
inoculating material at the time of planting and planting
should be made in soils prepared in accordance with the best
practices of the community.”
Black-and-white photos show: (1) The lower part of a
soybean plants and its roots with nodules in the surrounding
soil. (2) A ﬁeld of soybeans. The center two rows are not
nodulated; the two rows on right and left are nodulated.
Address: Bacteriologist, Soil and Fertilizer Investigations,
Bureau of Plant Industry, U.S. Dep. of Agriculture.
841. Nitragin Company, Inc. (The). 1943. July 22. 35 days
later. Help beat the nitrogen shortage with Nitragin (Ad).
Soybean Digest. March. Back cover.
• Summary: To the right of each date is a ﬁeld of soybeans,
split vertically down the middle into two. The light-colored
left half is not inoculated, whereas the dark right half (which
looks much taller and more hardy) is “inoculated with
Nitragin.” “This photo of Nitragin test plots at an Eastern
Experiment Station, taken July 22, shows heavier growth

and darker color due to good inoculation. Weeds are gaining
rapidly on the thin, less vigorous stand of uninoculated
soybeans.”
“By September 1, weeds had completely smothered the
nitrogen-hungry crop, Not inoculated. Nitragin that cost 12¢
an acre made this difference. On fertile land, uninoculated
legumes may look about as good as an inoculated crop–but
remember, legumes without inoculating bacteria must get
their nitrogen by robbing the soil; inoculated legumes get
theirs from the air.”
“Four-ﬁfths of the air is nitrogen–vital element needed
now to increase crop production. The one practical way to
make this nitrogen available for plant growth is through
legumes inoculated with effective strains of nitrogen-ﬁxing
bacteria. An acre of well-inoculated soybeans, it is estimated,
can gather as much nitrogen as is contained in 1,000 or more
pounds of commercial mixed fertilizer.
“This important ability of soybeans, clover, alfalfa,
peas and other legumes depends on the presence of the
Right legume bacteria. That’s why it is important that every
planting of legumes be inoculated with Nitragin. Nitragin
contains only selected, tested strains of bacteria produced
in the largest, most complete laboratory of its kind in the
world.”
A bright orange illustration shows a can of Nitragin
inoculant. On the front of the can is written: “Many billion
legume bacteria. Highest quality at lowest cost.” Address:
3872 North Booth St., Milwaukee, Wisconsin.
842. Tervet, Ian W. 1943. Soybean diseases in Minnesota.
Plant Disease Reporter (USDA) 27(5/6):135-38. April 1.
• Summary: “Varietal trials: The relative prevalence of
disease on duplicated rows of 50 varieties and strains
of edible and ﬁeld soybeans was observed in the ﬁeld at
University Farm, St. Paul, Minnesota during 19142. Weather
conditions during the growing season were decidedly
unfavorable for the crop; cool wet weather followed seeding
(May 25) while the severe freeze of late September injured
very severely all but the earliest varieties.
“The most conspicuous disease in the early part of the
season was bacterial blight (Phytomonas glycinea (Coerper)
Burkholder) [Pseudomonas], many plants having severely
injured leaves by the ﬁrst week in July. However, by the
middle of July, no symptoms were evident on the youngest
leaves, the advent of warmer, drier weather apparently
stopping the spread of the disease. Bacterial blight again was
very evident by the beginning of September, the pods being
heavily attacked.
“A canker of the basal part of the stem stunted and killed
many young plants. Fusarium and Rhizoctonia were most
frequently isolated from the cankers...” Address: Emergency
Plant Disease Prevention Project.
843. Koehler, Benjamin. 1943. Soybean diseases. Illinois
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Agricultural Experiment Station AG1140. April 2. 4 p.
• Summary: Contents: Occurrence [of soybean diseases] in
Illinois. Occurrence elsewhere. Methods for control. Seed
treatments.
Note: “Prepared at the request of the War Service
Committee of the Northern Mississippi Valley Plant
Pathologists.” Address: Chief in Crop Pathology, Dep. of
Agronomy, Univ. of Illinois.
844. Agricola, J. 1943. Ennemis et maladies du Soya
[Enemies and diseases of soybeans]. Revue Internationale du
Soja 3(17):43. March/April. [Fre]
• Summary: Everywhere, rabbits, hares, and deer ravage
ﬁelds of soybeans. The ﬁelds can be protected by electric
enclosures.
845. Planiol, M. 1943. Notes sur la Soja [Notes on soya].
Paris. 36 p. May 12. Unpublished typescript. 30 cm. [Fre]
• Summary: These notes, based largely on extracts from
existing publications, were compiled in Paris during the
month before publication on May 12.
Contents: A word of introduction: History of personal
interest in soybeans, and sources. The soybean around the
world: Climate, acclimatization (USA, Central Europe,
France, England). Characteristics and varieties. The soil.
Preparation of the soil. Fertilizer. Inoculation. Date of
planting. Planting practices (Pratique des semailles).
Maintenance practices (Façons d’entretien). Date of harvest.
Harvesting. Soybean yields. Storage and preservation.
The soybean as a food. Green forage and pasture. Soybean
hay–its production. Soybean hay–its consumption. Mixed
forages. The soybean for ensilage. Soybean seeds as animal
feeds. Soybean cake. Soybean straw. Effect of fertilizers
on soybeans. Enemies of soybeans. Photoperiodism and its
discovery. Views of the future. Henry Ford and the soybean.
In the Introduction, the author explains that upon
arriving in Enﬁdaville [Enﬁda, a town in northeast Tunisia]
in Oct. 1912 for a course in agriculture, he ﬁrst heard about
soybeans at the Colonial School of Agriculture (l’Ecole
Coloniale d’Agriculture) in Tunis, where the crop was being
studied. In July, in the region of Mornag, he had seen the
ﬁrst ﬁeld of soybeans (Mammoth variety), which had made a
strong impression on him.
In 1920, I happened to come into contact with Léon
Rouest, a true misunderstood genius who would die a poor
man in 1938, after battling tirelessly for thirty years to
promote soy (soya), spending six years selecting soybeans
from the Soviets, creating some of our best soybean varieties
and writing a book with Mr. de Guerpel that can no longer be
found.
In 1921 his contact with soya was interrupted for 20
years. Then in 1941 he rediscovered the soybean at Rennes,
where Mr. Winter was Director of the Botanical Garden
(Jardin des Plantes), and himself a remarkable geneticist

and convinced experimentalist. Winter introduced Planiol
to The soybean in France, by Blanchard, Marcel (1941),
an excellent book. Blanchard was director of the Station
for Seed Trials (Station d’Essais de Semences) at 33 rue
de Picpus in Paris, where he maintained a collection of
many soybean varieties; in addition he had organized
here a veritable headquarters for soybean trials conducted
throughout France–and all of this (remarkably) on his own
initiative.
Mr. Winter introduced him to Mr. Cuisance at Reims. In
late March 1943 Mr. Blanchard introduced him to many of
the world’s key publications on soybeans–which he cites.
846. Johnson, Howard W.; Koehler, Benjamin. 1943.
Soybean diseases and their control. Farmers’ Bulletin
(USDA) No. 1937. 24 p. May.
• Summary: The article is divided into three sections: (1)
Leaf, stem, pod, and seed diseases; (2) Root and crown
diseases; (3) Control measures. Brief accounts are given of
following diseases: (1) Bacterial blight, bacterial pustule,
pod and stem blight, frog-eye spots, brown spot, anthracnose,
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downy mildew, Alternaria leaf spot, arsenical injury,
mosaic, chlorosis due to deﬁciencies of potash, iron, and
nitrogen, seed discolorations associated with Cercospora
and Alternaria (2) Charcoal rot, sclerotial blight, Fusarium
blight, root rots, and lightning injury. (3) Control measures
include disease resistant varieties, crop rotation, diseasefree seed, seed treatment, and exclusion (constant vigilance
is needed to prevent introduction of new diseases into the
United States).
Concerning seed treatment (p. 23-24): “The results of
tests to determine the value of seed treatment with chemical
disinfectants in controlling seed-borne diseases of soybeans
were reported by the North Carolina Agricultural Experiment
Station in 1925 and 1926 and by the Delaware Agricultural
Experiment Station in 1929. In North Carolina in 1925
the application of formalin solution, corrosive sublimate
solution, and Bayer dust to 2-year-old Mammoth Yellow
soybean seed caused no appreciable reduction in the amount
of bacterial leaf spot and downy mildew on the resulting
plants. Formalin greatly reduced the stand of plants from
these 2-year-old seeds, whereas corrosive sublimate and
Bayer dust greatly increased the stand as compared with
that from untreated seed. These effects on germination were
observed again in North Carolina in 1926 with the Mammoth
Yellow variety. In all the concentrations used, formaldehyde
reduced the germination of the seed very materially, whereas
solutions of Semesan and Uspulun, as well as Bayer and
Semesan dusts, increased the percentage of germination. It
was concluded from these 2 years’ results that formaldehyde
should not be used as a disinfecting agent for soybean seeds
and that the gain in germination due to the use of organic
mercury disinfectants may be sufﬁcient to make soybean
seed treatment proﬁtable entirely apart from any beneﬁt
accruing from control of seed-borne diseases.”
“In 1942 the Oklahoma Agricultural Station reported
that treating seeds of Virginia soybeans with Spergon and
New Improved Ceresan was effective in preventing seed rots
and pre-emergence damping off when the seed was sown in
soil naturally infested with Rhizoctonia solani.”
“Greenhouse tests were conducted at the Illinois
Agricultural Experiment Station in 1940 with 23 samples
of soybean seed, and Semesan Jr. and Cuprocide as
disinfectants, and in 1942 with 13 seed samples, and Barbak
C and Spergon as the disinfectants.”
“Summarizing, it appears that suitable seed treatment
will frequently improve the stand of soybeans, especially
when the vitality of the seed is not very high. The use of
certain disinfectants seems to be no deterrent to successful
inoculation of the seed and subsequent solution.”
Contains many photos of soybean diseases on various
parts of the plant, including “Nematode root knot on a
soybean plant grown in Monetta, South Carolina” (p. 20).
Note: This is the earliest document seen (June 2010)
that mentions Spergon, which is a fungicide used in treating

seeds, made by United States Rubber Co., Naugatuck
Chemical Division. Address: 1. Div. of Forage Crops
and Diseases, Bureau of Plant Industry; 2. Chief in Crop
Pathology, Illinois Agric. Exp. Station.
847. USDA Extension Service. 1943. 9 steps in grading
soybeans. AWI-35. 2 p. May.
• Summary: This is actually a leaﬂet, with 3 panels on each
side of a single sheet. The front panel states: “Farmers know
they cannot get top prices for dirty wool, mixed eggs, or
tree-run apples. The same is true of low-grade soybeans. This
folder shows you how to tell soybeans of high grade.”
Contents: 1. Sample. 2. Odor. 3. Moisture. 4. Dockage
(dirt, weed seeds, etc.). 5. Foreign matter (“The dockage
sieve does not take out coarse material. Sticks, pods, weed
stems, and large weed seeds...”). 6. Test weight (“No. 2
soybeans must test at least 54 pounds to the bushel). 7.
Mixed colors. 8. Splits. 9. Damage (“Soybeans are used
for food. Moldy, rotten, or frozen beans are not wanted and
the damaged beans cannot exceed 3 percent if the soybeans
are to grade No. 2. Inspectors cut some of the beans in half
with a sharp blade to be sure the damage has gone through
the outside skin (6). When cut open, sound, ripe soybeans
usually show a creamy-yellow color; any great difference in
color indicates that the bean is damaged. If damp soybeans
heat in the bin, the kernels may turn brown inside and look
like an over-roasted peanut. This is called heat damage, and
mills do not want heat-damaged soybeans”).
Seven small photos show various steps in the grading
process.
848. Agricola, J. 1943. Ennemis et maladies du Soya
[Enemies and diseases of soybeans]. Revue Internationale du
Soja 3(18):77. May/June. [Fre]
849. Holt, Rackham. 1943. George Washington Carver: An
American biography. New York, NY: Doubleday Doran &
Co. 342 p. 2nd ed. 1963, 360 p. [18* ref]
• Summary: This is considered by some to be the best
biography of Carver. The author is a woman. There are ten
entries on soy in the index of the 1963 second edition.
Dr. Carver was born a slave in Missouri, around 1864.
After working his way through school by washing clothes,
Carver applied for registration at the University of Iowa and
received a letter of acceptance. However, when he arrived,
and ofﬁcials learned that he was a Negro, he was rejected.
Later he attended Simpson College at Indianola, Iowa, and
then Iowa State College, where he was appointed to the
faculty after graduation. In 1896 Carver accepted Booker
T. Washington’s invitation to come to Tuskegee Institute
in Alabama, where he stayed until he died. The Iowa State
College of Agriculture and Mechanic Arts was already an
eminent institution in 1891. “It was the seed bed from which
sprouted 3 men who were to rule the agricultural destinies of
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the United States for 28 years.
“James G. Wilson, director of the Agricultural Station,
was soon to become Secretary of Agriculture in the
cabinets of McKinley, Theodore Roosevelt, and Taft; Henry
Cantwell Wallace was Assistant Professor of Agriculture,
later to become Secretary of Agriculture in the cabinets of
Harding and Coolidge until he died in 1924. His son, Henry
Agard Wallace, was to ﬁll the same post during the ﬁrst 2
administrations of Franklin D. Roosevelt.” The school term
had already started when George Washington Carver arrived
in May.
Before the turn of the century, Carver was preaching that
the South should balance its agriculture by growing peanuts
and sweet potatoes. He later developed more than 300 uses
for the peanut.
Shortly after arriving at Tuskegee in Oct. 1896, Prof.
Carver started experimentation on various relatively new
members of the legume family, which he felt could enrich
the soil and serve as valuable additions to the diets of
livestock. “In 1896 there was no crimson clover anywhere
in the county, nor for many counties roundabout. He planted
this and the cowpea and hairy vetch. In ‘97 [1897] he
secured a pint of velvet-bean seed which yielded fully three
pecks. He experimented with the peanut, which was no more
considered a farm crop than was parsley; the children liked
to eat peanuts, so a few families had a few vines.
“Developing agriculture means keeping an eye out
for new things. The soja pea, now known as the soybean
(Glycine soya), the little honorable plant and the main
dependence of China for its food supply, was said to have
been brought back by Commodore Matthew C. Perry, but
nothing had been done about it in this country. This, too,
Professor Carver planted” (p. 168). He would make every
effort to educate away from the one-crop system. A photo (p.
169) shows young Carver at Tuskegee.
In 1901 Carver noted the occurrence of a fungus, which
he designated as Cercospora canescens E. & M., on soybean
and several other unrelated hosts. This appears to be the
earliest reported occurrence of a Cercospora on soybean
in America.” It was not recorded in the U.S. again until
1924. In 1903 Professor Carver’s exhibit in the capitol drew
crowds to see his dried foods and soja peas and demonstrated
the value of sweet potatoes and cowpeas.
With the notable exception of Professor Carver, few
people in the U.S. had heard of the soybean until 1907 when
the Department of Agriculture instituted experimentation
on imported plants and tried adapting it to American soils
and climatic conditions. Professor Carver had already
successfully tried his own hand at experimentation. He was
lecturing on the soybean and the derivatives he had found–
ﬂour, meal, coffee, breakfast food, oil, milk–long before it
had been picked up by Midwestern growers. He could not
emphasize the soybean for industrial purposes, however,
because of Southern unfamiliarity. He concentrated his

efforts, therefore, on the peanut.
Concerning peanuts, page 237 notes that “Professor
Carver had started publishing recipes for cooking peanuts
for the table before 1913, but these were constantly being
augmented, and the bulletin was in its sixth edition by 1916,
carrying directions for growing and 105 ways of preparing
it for human consumption.” During this time he was
teaching senior girls at Tuskegee Institute how to cook with
peanuts. The girls served a 5-course luncheon to Booker T.
Washington and nine guests–”soup, mock chicken, creamed
as a vegetable, salad, bread, candy, cookies, ice cream,
coffee–all from peanuts.”
Pages 239-40 describes a conversation, in “God’s Little
Workshop,” between Prof. Carver and God in which Carver
asks God about the meaning of the universe, of human life,
and of the peanut. Responding only to his third question,
God replied that “my mind was too small to know all about
the peanut, but He said He would give me a handful of
peanuts. And God said, ‘Behold I have given you every herb
bearing seed, which is upon the face of the earth... to you it
shall be for meat...” Then God instructs Carver what to do
with peanuts in order to unravel their mysteries and uses.
Page 242 describes Carver’s preparation of peanut milk.
“Cream would rise upon it which could be turned into butter
without souring. The cream could be removed to produce
buttermilk, and from either an inexpensive, palatable, and
long-lasting cheese could be manufactured; where a hundred
pounds of cows’ milk made ten pounds of cheese, the same
amount of peanut milk made thirty-ﬁve pounds. This milk
proved to be truly a lifesaver in the Belgian Congo. Cows
could not be kept there because of leopards and ﬂies, so if a
mother died her baby was buried with her; there was nothing
to nourish it. Missionaries fed the infants peanut milk, and
they ﬂourished.”
On 22 Jan. 1921 Carver spoke at the hearings of the
General Tariff Revision before the Committee of Ways and
Means of the House of Representatives. Given 10 minutes
to speak, he was found to be so interesting and persuasive
that his time was extended to 105 minutes. He showed the
Committee a bottle of peanut milk on which the cream
had risen, a bottle of rich peanut milk for ice cream, plus
samples of buttermilk and evaporated milk. He explained
that Secretary of Agriculture Wilson had been his instructor
at Iowa State College for 6 years.
William Jay Hale, a chemist, coined the term
“chemurgy,” which ﬁrst appeared in print in 1934 in his
book The Farm Chemurgic. “Chemi,” the root from which
“chemistry” was derived, originally meant the black earth
of Egypt; “ergon” was the Greek word for work. Hence
“chemurgy” could be deﬁned as “chemistry at work,” an
implied the application of this work to the soil.
In his book Pioneers of Plenty, author Christy Borth
called Carver the ﬁrst and greatest chemurgist. Carver later
became close friends with Henry Ford.
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850. Suire, J. 1943. Attaque du soya par la pyrale des
haricots Etiella Zincenella Treitsche [Attack on soybeans
by green bean moths]. Comptes Rendus des Seances de
l’Academie d’Agriculture de France 29(10):293-94. June. [2
ref. Fre]
Address: Laboratoire de Faunistique agricole, Montpellier.
851. Thadani, K.I.; Mirchandani, R.T. 1943. Studies on
soybeans in Sind. Madras Agricultural Journal 31(6):16773. June. [9 ref]
• Summary: Contents: Introduction. Cultivation method.
Description of varieties tested: Indian varieties (spreading
vs. erect), foreign varieties (lists 13 varieties obtained from
USA, United Kingdom, and South Africa). Acclimatization.
Maturity. Natural cross pollination. Genetic behaviour of the
ﬂower color.
Introduction: “There is sufﬁcient evidence to show that
soybean has been cultivated in Northern India and Burma
since a long time. Major T.E.T. Aitchison (1881) found
the soybean largely cultivated in the Kuram valley, Northwest Frontier Province, especially in the Kuram district,
occasionally in Hariabab and also frequently as a weed in
the cultivated ﬁelds. Hooper (1911) in his investigations on
soybeans has recorded seeds aggregating perhaps into nine
distinct varieties, collected from Burma and from places
situated on the lower slopes of the Himalayas extending
from Kashmir to Darjeeling. Woodhouse and Taylor (1913)
describe nine Indian varieties secured from Darjeeling,
Bankipur and Bhagalpur. Most of the Indian varieties have
slender twining stems, small pods, and small seeds. They
resemble the wild soybeans much more closely than do the
varieties of China and Japan. The existence of different local
names for soybeans in Bengal, Assam, Nepal and the Northwest Frontier Province is also an evidence of its ancient
culture in India.
“With the opening of the Lloyd Barrage in Sind,
investigations into the possibilities of cultivation of soybean
in Sind under the perennial irrigation system, were started at
the Agricultural Research Station, Sakrand, in the year 1929;
but all attempts failed until 1931 when for the ﬁrst time a
successful crop was grown for seed. Several varieties of
soybeans obtained from abroad and from various provinces
of India have been tested. The small seeded and latematuring varieties have succeeded fairly well under Sind
conditions.”
“The Indian varieties have small seeds with oil content
varying from 13 to 16 percent while the exotic [foreign]
varieties have big seeds with oil content varying from 16
to 21 percent.” The Indian varieties, obtained from Pusa,
Punjab, Madras, and Ranchi, are mostly (75%) spreading
types.
Note 1. This document contains the earliest date seen
for soybeans in Pakistan, or the cultivation of soybeans in

Pakistan (1929, at Sakrand)–even though the cultivation was
not successful until 1931. The source of these soybeans is
unknown.
Note 2. In 1929 (when the ﬁrst trials were conducted)
the Sind or Sindh constituted the northern part of Bombay
presidency in British India. It became an autonomous
province in India on 1 April 1937, and that was its status
in 1943, when this paper was published. In August 1947 it
became part of Pakistan; the capital is Karachi. Its provincial
status was abolished in 1955, but restored in 1970. The
region was generally ﬂat, lying on both sides of the Indus
River, and the chief occupation was agriculture. It is bounded
on the east and south by India and on the southwest by the
Arabian Sea.
Note 3. In 1992 Sakrand is a city in the Sindh province
of Pakistan, near the Indus River north of Hyderabad.
Address: 1. Director of Agriculture, Sind; 2. Agriculturist,
Agricultural Research Station, Dokri.
852. Plant Disease Reporter (USDA). 1943. Reports on
diseases of soybeans. 27(16):299-301. Sept. 1.
• Summary: “Bacterial pustule (Xanthomonas phaseoli var.
sojense) or bacterial blight (Pseudomonas glycinea) are the
only diseases reported as generally prevalent. Downy mildew
(Peronospora manshurica) is reported in Ohio, Indiana,
Illinois, and Oklahoma; mosaic (virus) in Connecticut,
Ohio, Minnesota, and Kansas; frog-eye leaf spot caused by
Cercospora daizu in southern Indiana and southwestern Ohio
(apparently new records for both States); and Diaporthe sojae
(presumably), Sclerotium bataticola, and Sclerotium rolfsii in
Mississippi.
Reports are as follows:
The information is then broken down state by state,
with states listed in alphabetical order. The source of the
information for each state is also given; for example:
“Connecticut: Mosaic was generally prevalent on edible
soybeans at one location in Mansﬁeld, with damage ranging
from slight to severe. (Robert C. Cassell, Emergency Plant
Disease Prevention Project. August 16). “
853. U.S. Regional Soybean Laboratory. 1943. Preparation
of plant disease specimens for shipment. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 105. Sept. 7. 1 p.
• Summary: “The method of handling plant disease
specimens depends upon (1) the purpose for which the
specimen is collected; (2) nature of plant or plant part; and
(3) general nature of the disease.
“Moist Specimens: For identiﬁcation of a disease the
best procedure is to send the specimen in the moist condition
as it is collected. Should more than one disease be present,
the specimens should be wrapped separately. Always wrap
leaves in wax paper. (Glasine bags, moist newspaper, moist
cloth, etc., are unreliable.) Stem and root specimens are best
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shipped in moist sphagnum moss but if they are wrapped
well in wax paper, they usually will remain in a satisfactory
condition. Fill all the space possible inside the wax paper
container with plant material to furnish a good reservoir for
water. Always indicate on the outside of the package that the
item is perishable and never send these specimens at a time
when they are liable to remain in a local postofﬁce [post
ofﬁce] over a holiday or weekend.
“Dried Specimens: When the disease is known or the
specimen is deﬁnitely too perishable to ship moist, it can be
shipped in the dry condition. Press leaves between blotters
in the usual manner and wrap between two pieces of heavy
cardboard. Dried stems or roots can be best shipped in
pasteboard boxes of appropriate sizes. Exercise great care
not to mutilate these specimens unnecessarily in order to
preserve fruiting bodies of parasites which may be the most
important part of the specimen.
“Virus Specimens: Always put infected plant parts in
tight wax paper containers ﬁlling the container as completely
as possible with plant parts. Never put specimens from more
than one plant in contact with another. Indicate perishable
nature on outside of package.
“Information Desired with Specimens: 1. Date collected;
2. location; 3. variety; 4. prevalence of disease (percent
plants infected and approximate damage); 5. soil type; 6,
collector’s name; 7. general remarks regarding soil fertility,
weather, and ﬁeld conditions.” Address: Urbana, Illinois.
854. Petty, M.A. 1943. Soybean disease incidence in
Maryland in 1942 and 1943. Plant Disease Reporter (USDA)
27(17):347-49. Sept. 15. [2 ref]
• Summary: With 125,000 acres of soybeans planted in
Maryland this year, there was a deﬁnite need for knowledge
of the incidence and severity of diseases of soybeans. In
1942, one soybean disease, frog-eye spot, was reported from
Maryland by M.W. Woods (PDR 26: 281., 1942). Its causal
organism was identiﬁed as Cercospora daizu Miura. The
only soybean diseases reported previously from Maryland
were leaf spots of undetermined cause and were recorded by
J.B.S. Morton in 1916 and by K.A. Jehle and C.E. Temple
in 1924. This problem was approached in two ways: ﬁrst
by examination of beans grown in 1942, and secondly by a
number of periodic survey trips into representative portions
of the State during the current season.
“Samples of both edible and ﬁeld soybeans grown in
Maryland in 1942 were obtained from 4 different localities;
Sudlersville, Snow Hill, Westover, and Ridgley. These
beans showed several pathological conditions. Oospore
incrustations of the downy mildew fungus (Peronospora
manshurica (Naoum.) Syd.) were found on the seed coats of
varieties having light-colored seed (Johnson and Lefebvre,
P.D.R. 26: 49. 1942). Purple seed spot (probably caused by
Cercospora kikuchii Mats. & Toa.) was also present on the
light-colored seed. Other discolorations and pitting of the

black-seeded varieties were present, but their causes have not
been determined.
“Severe drought conditions coupled with abovenormal temperatures have prevailed in the State from June
12 through September 1. During this period there was
approximately a 7-inch moisture deﬁcit, and a maximum
temperature of 90ºF or above was recorded on 60 days at
College Park. The average daily departure from normal for
both Washington, D.C. and Baltimore was plus 4.8º from
June 8 to August 17. Losses due to parasitic diseases have
been less than what was indicated by early widespread
infections of downy mildew and bacterial leaf diseases. In
addition to the 2 just mentioned, the majority of the more
important parasitic troubles have been observed in the State.
“Bacterial blight and bacterial pustule (Pseudomonas
glycinea (Coerp.) Stapp and Xanthomonas phaseoli var.
sojense (Hedges) Starr & Burkholder, respectively) have
been observed generally in Maryland. Bacterial pustule
appeared near Collington as early as the second week in June
and, according to symptomatology, seems to be the more
prevalent of the 2 bacterial diseases. Later cultural work will
determine this point.
“Diaporthe stem canker (Diaporthe sojae Lehman) was
ﬁrst observed on July 2, in a ﬁeld near Snow Hill. Only a
fraction of 1% of the plants were affected. This ﬁeld was
plowed shortly afterwards preventing further observations.
“Frog-eye spot (Cercospora daizu Miura) was ﬁrst
collected on June 24 near Bel Air. Since then, after the plants
began to ﬂower, it has been found in every ﬁeld examined.
This disease seems to be as widespread as the bacterial
pustule.
“Septora leaf spot and stem blight (probably caused
by Septoria glycines Hemmi) has been found on stems and
leaves but it has not been common in the disease collections.
“Downy mildew (Perconospora manshurica (Naoum.)
Syd.) was collected in most of the ﬁelds examined
throughout the State in the early part of the season. However
by the middle of August, downy mildew had practically
disappeared.
“Alternaria sp. was found on severely blighted leaves
of edible soybeans near Westminster. Inoculations will be
made to determine the virulence of this fungus as it seems
unlikely that an Alternaria would be capable of causing such
severe blighting under the type of drought conditions found
in Maryland this year.
“Fusarium wilt or root rot was observed as causing a 2
to 4% loss in stand in a ﬁeld of edible soys near Chestertown.
Roots placed in moist chamber developed a profusion of
micro- and macroconidial tufts. Fusarium spp. have been
isolated from the roots of edible and ﬁeld soybean seedlings
affected with wilt or damping off.
“Typical Rhizoctonia damping-off was present in most
ﬁelds observed in the early part of the season, but only a
small fraction of 1% of the plants were so affected.
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“Charcoal rot was the most important disease in the
State during this very dry season and resulted in a 5 to 8%
loss of stand and severe stunting in a number of ﬁelds on
the Eastern Shore. At ﬁrst this was thought to be merely
heat canker because the plants began to die after 2 or 3
weeks of dry and hot weather. Closer examination revealed
typical sclerotia of Sclerotium bataticola Taub. on the stem
and crown of the root of almost every dead plant and of the
majority of the stunted and yellowed plants. Tissue platings
were made of the effected portions of plants in all stages of
the disease. These were from various localities. In all cases
they have yielded S. bataticola. In four collections, 63 pieces
were plated; 32 yielded cultures of S. bataticola, Fusaria
grew out from 7, Mucors came from 11, 4 gave Aspergilli,
bacteria grew from 36, and 17 growths were not identiﬁed.
“Mosaic was observed in an experimental planting of
edible soys at Ridgley and in ﬁeld of soybeans at Bel Air.
“Potash deﬁciency was observed in 2 ﬁelds near
Cambridge on July 12. The symptoms appeared as a
marginal yellowing and vein clearing of the leaves as well as
a stunting of the plant. Analysis of a soil sample showed an
almost complete absence of potassium.
“Sun scald of soybean foliage has not been observed.
Although the season was such as to cause severe injury to
many ﬁelds of green string beans, no complaints concerning
sun scald of soybeans have been received. High temperatures
and lack of water killed many plants on well drained sandy
land.
“Work is continuing on the incidence of soybean
diseases. Loss due to parasitic diseases has not exceeded
about 1% to date (August 18, 1943), owing to drought
conditions, which, at the same time, have retarded the growth
of late-planted beans so greatly that much acreage originally
planted for oil will not mature and instead, will be harvested
for hay.”
Typewritten. Published by the U.S. Bureau of Plant
Industry, Soils, and Agricultural Engineering. Address: Dep.
of Plant Pathology, Maryland Agric. Exp. Station.
855. Morse, W.J. 1943. Some agronomic results of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 8,
28.
• Summary: “The original work program of the laboratory
involving agronomic, genetical, physiological, and
pathological investigations has been somewhat modiﬁed
for the period of the war emergency. The physiological
and purely genetic problems are being postponed, while
greater emphasis is being placed on the development and
distribution of adapted varieties of superior quality, improved
cultural methods, and the study and control of diseases
for the maximum production of feed, food, and industrial
products under varying conditions of soils, climate and
farm practices. Thus the laboratory program for the war
emergency period includes the following objectives:

“1. To determine the effects of varietal, soil, and climatic
factors, and cultural and production methods on the growth,
yield, and composition of soybeans.
“2. To develop by breeding through selection from
hybrids and other material, supported by data from chemical
analyses, varieties of soybeans of superior quality for
industrial purposes.
“3. To study methods of control for the most serious
soybean diseases and the possibilities of developing strains
highly resistant or immune to these diseases.
“The laboratory, as heretofore, continues its
headquarters at Urbana, Illinois, where the University of
Illinois has furnished ample greenhouse, storage, ofﬁce, and
laboratory space to meet all special requirements. In view of
the fact that soybean diseases are increasing in prevalence
and are threatening production in some of the heavy
producing areas, a full-time plant disease specialist has been
added to the laboratory staff. As it is impossible for one
man to give detailed attention to the disease problems in all
producing states, the possibility of conducting disease studies
with the plant pathologists of the 24 cooperating states is
being explored.
“One of the main objectives of the Laboratory and
cooperating agencies is to develop improved varieties
and strains of soybeans for commercial and industrial
utilization. In order that new strains developed through
cooperative breeding work can be evaluated more rapidly
and accurately, six varietal groups have been established
and designated as Uniform Test Groups I, II, III, IV, V, and
VI. Group I includes varieties for the northernmost part of
the north central states having approximately the maturity
of Mandarin, the groups gradually increasing in length
of season to Group VI that contains the late varieties for
the southern part of the cotton belt. In the north central
states uniform nursery tests are being maintained at 24
different locations and in the southern states at 54 locations
in cooperation with state experiment stations and special
cooperators.”
Note 1. This is the earliest document seen (Dec. 2016)
that mentions “Uniform Test Groups” or that gives them any
of the following numbers: I, II, III, IV, V, or VI in connection
with soybeans.
Note 2: This is the earliest document seen (Dec.
2016) that contains the term “uniform nursery” or the term
“uniform nursery tests.”
“At these various places, varieties and strains are being
studied for desirable agronomic characters and disease
susceptibility and the seed analyzed to discover promising
chemical characteristics. Varieties or strains proving of
outstanding value are distributed more widely for further
testing for yield and general economic value. New strains
found to be superior are increased by the state experiment
stations, given a name, and distributed to farmers in the area
to which the variety is best adapted.
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“Some of the agronomic accomplishments of the
laboratory to date may be of interest and are summarized
brieﬂy as follows:
1. Developed and released through cooperation with
state experiment stations the Boone, Chief, Gibson, Patoka,
Earlyana, and Lincoln varieties–high-yielding yellow-seeded
types of high oil content adapted to a wide range of soil and
climatic conditions–for industrial purposes.
“2. Developed and distributed to cooperating plant
breeders a large amount of hybrid material for further testing
and selection.
“3. Showed that chemical composition, yield, and
general agronomic desirability are characters of the greatest
value in developing superior types.
“4. Showed by a survey of soybean diseases that certain
diseases are increasing in prevalence and are a distinct
menace to production in many of our large seed-producing
areas.
“5. Proved by date-of-planting studies that late varieties
at a particular location yield proportionately less than early
varieties when planted at a later date.
“6. Showed by extensive studies that the chemical
constituents of the same variety grown under different
climatic conditions differ markedly.
“7. Showed that rate of planting has no effect on
composition of the seed but does affect yield.
“8. Published numerous technical and practical reports
and bulletins to assist plant breeders and processors in their
respective ﬁelds.
“9. Showed that fertilizer treatments applied to several
soil types in the north central region did not have any marked
inﬂuence on composition of soybean seed. Treatments
applied to soils of low productivity, however, did result in
signiﬁcant increases in yield.
“10. Showed by physiological research that varieties
grown at warm temperatures produced seed that were higher
in protein. ash, and calcium content, but lower in sugar
content. The iodine number of oil was lower also under
warmer growing conditions.”
Photos show: (1) A portrait photo shows W.J. Morse.
(2) The large, modern “solvent extraction bean plant
of Honeymead Products Co.” in Cedar Rapids, Iowa.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA,
Washington, DC.
856. Naugatuck Chemical Division of the United States
Rubber Company. 1943. Spergon: Proven seed protectant
(Ad). Better Crops with Plant Food 27(7):57 (unnumbered,
at end of issue). *
• Summary: This ad, containing the phrase, “Proven seed
protectant,” also appeared in the October and December
issues this year, at the end of each issue, and several times in

the 1944 and 1945 issues of this periodical, and in the Feb.
1946 issue (Vol. 30, No. 2) on unnumbered page 57.
857. Soybean Digest. 1943. 250 attend the War Conference:
Cedar Rapids, Iowa, Sept. 5-7 (Continued–Document part
II). Sept. p. 6-7, 34.
• Summary: Continued: “The report was adopted and the
ofﬁcers elected by acclamation. Mr. Banks then stated that
a slate of candidates for directors would be presented on
Monday afternoon.
“Mr. J.E. Johnson was asked for a report of the
Resolutions Committee. He stated that their work was as yet
incomplete but promised to bring in a statement the next day.
“Mr. Paul Truitt, President of the National Association
of Margarine Manufacturers, was introduced. He discussed
HR-2400, introduced in Congress by Representative Fulmer
of South Carolina and which proposes to eliminate the
federal taxes now imposed upon margarine made of domestic
fats and oils. He outlined broadly what the Bill proposes to
do, what is being done to support it and the testimony that
the Association expects to offer in support of the Bill. He,
also, stated that the American Soybean Association could
assist by being sure that the members of Congress from their
states know about the Bill and vote for it when it goes to
the Floor. He asked that the American Soybean Association
make provision to support the bill by sending representatives
to the public hearing, and that a resolution in support of HR2400 be adopted.
“Mr. O.N. LaFollette spoke in favor of a bill in Congress
to put the Federal Agencies sending seeds, feeds and
fertilizers across state lines under the inspection laws of the
states into which those products are shipped. Such a bill had
been killed during the last session.
“Dr. W.L. Burlison extended an invitation to the
Association to hold the next meeting at the University of
Illinois. President Johnson thanked him for the invitation
and said it would be placed before the Board of Directors for
consideration, as is customary.
“After a few remarks the President recessed the meeting
until Monday afternoon, September 6.
“Recessed meeting called to order at 3:50 p.m. in
Ballroom of Hotel Montrose by Vice President Howard
Roach.
“Secretary Strayer was called on for explanation of
recent ruling of Food and Drug Administration pertaining
to use of soy ﬂour in bread. He described the ruling and its
probable effects upon the industry if allowed to stand, as well
as steps taken and contemplated by the Board of Directors.
Heartsill Banks, Chairman of the Nominating Committee,
presented the following schedule of candidates for
membership of Board of Directors for 1943-44 year: Illinois:
Walter McLaughlin, Decatur; Indiana: Ersel Walley, Fort
Wayne; Ohio: David G. Wing, Mechanicsburg; Iowa: John
Sand, Marcus; Arkansas: Jacob Hartz, Stuttgart; Wisconsin:
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John Dries, Saukville; Missouri: Roy H. Monier, Carrollton.
“Moved by Banks, seconded by McIlroy that report
of Nominating Committee be accepted and a unanimous
ballot be cast for all candidates. Carried. Howard Roach,
Chairman of the Resolutions Committee, presented schedule
of resolutions. Moved by McIlroy, seconded by Wing, that
the resolutions be adopted as read.
“Objection to the resolution pertaining to margarine was
presented by George Briggs of Wisconsin.
“Presiding ofﬁcer called for vote on resolution. Carried.
“Moved by John Dries, seconded by A.W. Large, that
the remarks of Mr. Briggs be incorporated in the minutes of
the meeting. Carried.
“Presiding ofﬁcer called far additional business. Moved
by Wing, seconded by Hartz that meeting be declared
adjourned.
“Resolutions (1):
“Whereas–A certain proposed order deﬁning standards
of bread made by the Food and Drug Administration of the
Federal Security Agency has ordered that the inclusion of
more than ½ of 1% soybean ﬂour in bread will be considered
an adulterant and
“Whereas- All evidence of nutritional and other
authorities has proven that the addition of soybean ﬂour in
bread improves its nutritive value and ﬂavor’ and
“Whereas–This national emergency calls for the
maximum food value in bread as evidenced by the national
program of wheat ﬂour enrichment and soybean ﬂour
can contribute (Continued an page 34) protein and many
other valuable and essential nutritional constituents to this
program.
“Now, therefore, be it resolved by the American
Soybean Association, an association of soybean growers,
assembled in national annual convention at Cedar Rapids,
Iowa, this 5th day of September 1943, that we direct our
ofﬁcers to request an opportunity to present adequate
evidence regarding the merit of soybean ﬂour when included
as one of the ingredients of bread before the Food and Drug
Administration of the Federal Security Agency.
“Resolution (2): The following action was taken at
the Board of Directors meeting September 5, 1943 for
presentation to the group now assembled: Moved by David
G. Wing, seconded by G. G. McIlroy that the American
Soybean Association go on record as favoring the repeal
of discriminating taxes on oleomargarine made from
domestically produced fats and oils “Be it further resolved that the Board of Directors be
given authority to designate suitable witnesses to appear
before any Congressional Committee on Agriculture in the
interest of any bill relating itself to domestically produced
fats and oils and affecting the market for soybean oil.
“Whereas: A survey of soybean diseases shows they
are increasing in prevalence and are a distinct menace to
production in many of our large bean producing areas

“Therefore be it resolved: That the American Soybean
Association in convention assembled urgently request that
more funds be made available for continued research in
control of those diseases and insect hazards most seriously
threatening the soybean industry.
“Resolution (3): Be it resolved:
“That the Association express its deep appreciation
to the following: Retiring President, Dave Wing, for his
outstanding services to the Association, and on behalf of all
who are interested in soybeans. George Strayer for his supersecretarial and editorial activities, his tireless efforts, his
discretion and judgment, and likewise to his assistants.
“To our hosts for the cordial and pleasant atmosphere of
the 1943 meeting.
“Resolution (4):
“Whereas: There being a difference in opinion among
the various interests of our nation–growers, manufacturers
and distributors of food items for the human family–
regarding the place that soybeans should occupy in human
nutrition.
“Now therefore: The American Soybean Association
in national annual convention at Cedar Rapids on the 5th of
September, 1943, deﬁnes its interest in soybeans for human
food as the following:
“1. Supplementing otherwise deﬁcient human food
supplies.
“2. Enriching foods in vitamins, protein, and other
nutritional values.
“3. Fortifying foods needing such fortiﬁcation.
“4. Encouraging of vegetable soybeans as new sources
of worthwhile foodstuffs.“5. Sources of foods to meet certain dietary problems or
deﬁciencies.
“6. Encouraging the use of soy foods wherever they
show equal or superior food value to any established food
product.
“Resolution (5):
“Whereas: Certain federal agencies are engaged in
the business of distributing feed, seeds and fertilizer in the
various states of our Union and
“Whereas: It has come to the attention of the American
Soybean Association that certain Federal and State seed laws
are being violated by this distribution by Federal auspices.
“Now therefore be it resolved: That Federal legislation
be enacted to force compliance with Federal and State feed
and seed and fertilizer laws, such legislation similar to the
bill introduced in the 77th Congress which was unanimously
passed by both the House and Senate but failed to become a
law by failure of the President to sign same.”
Photos show (p. 6-7): (1) “The soybean dinner.
Featuring Iowa corn beef and dairy products, also meatless
soy cutlets, soy butter, biscuits and cake, a truly midwest
menu.”
(2) “Some of the new directors and ofﬁcers: left to
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right standing, John Sand, Marcus, Iowa; D.G. Wing,
Mechanicsburg, Ohio; Walter McLaughlin, Decatur, Ill.;
John Dries, Saukville, Wis.; Roy Monier, Carrollton, Mo.;
Jacob Hartz, Stuttgart, Ark., all directors; and George M.
Strayer, secretary and editor of The Digest. Seated: Howard
Roach, Plainﬁeld, Iowa, vice president; and J.E. Johnson,
Champaign, Ill., president.”
858. Plant Disease Reporter (USDA). 1943. Reports on
diseases of soybeans. 27(20):506-14. Oct. 15.
• Summary: Contains reports from New England, New York,
Pennsylvania, Delaware and Maryland, North Carolina,
Florida, Mississippi, Louisiana, Arkansas, Ohio, Indiana,
Illinois, Michigan, Minnesota, Iowa and Missouri.
859. Planiol, Maurice. 1943. Vue d’ensemble sur la culture
du soya [Overview of the culture of soybeans]. Revue
Internationale du Soja 3(20):104-36. Sept/Oct. [12 ref. Fre]
• Summary: Much of this long, detailed article consists
of quotations from other publications, many of them from
the USA. Contents: A word of introduction (including
important books about soy). The soybean around the world.
The climate. Acclimatization: America, Central Europe,
France, England (J.L. North, Royal Botanical Society of
London, Henry Ford). Characteristics and varieties. The
soil. Preparation of the soil. Fertilizers. Inoculation. Date of
planting. Method and details of planting. Crop maintenance
(weeding and dealing with disease). Date of harvest.
Method or practice of harvesting. Soybean yields (17-27
quintals/ha is considered good). Storage and conservation.
The soybean as a food (in East Asia, in Europe). Forage
and pasture. Soybean hay and how to produce it. Soybean
hay–consumption. Mixed forages. The soybean for silage /
ensilage. Soybean plants with their beans intact as feed for
animals (e.g. hogging off). Soybean straw. The fertilizing
effect of soybeans (by ﬁxing nitrogen in the soil). Soybeans
in crop rotation. Enemies of the soybean (including rabbits).
The selection of soybeans according to Léon Rouest (his key
book is Le Soya française. Rouest also discusses Le Jardin
Potager, by Pierre Joigneaux, which does not mention the
soybean). Photoperiodism and its discovery. Views of the
future. Henry Ford and soybeans.
860. Lehman, Samuel G. 1943. Occurrence of yeast spot on
soybean in North Carolina. Plant Disease Reporter (USDA)
27(22):602. Nov. 1.
• Summary: “While examining soybean pods in August,
September, and October of the present year (1943) a
considerable number of developing seeds were found
with [yellowish to brown] discolorations or greater or less
prominence.” Ascospores of a yeast-like fungus were found
by direct microscopic examination. “This yeast-like fungus
belongs to the genus Nematospora and probably is the
species Nematospora phaseoli, described by Wingard in

1922...” Address: Univ. of North Carolina.
861. Plant Disease Reporter (USDA). 1943. Reports on
diseases of soybeans. 27(22):603-06. Nov. 1.
• Summary: Reports on soybean diseases from Pennsylvania,
the Carolinas, Texas, Oklahoma, Arkansas, and Kansas.
862. Hochbaum, H.W. 1943. Shall we plant soybeans in the
Victory Garden? In: U.S. Food Distribution Administration,
War Food Administration, ed. 1943. Soybeans and Soya
Products. Program for Meeting of Interdepartmental
Nutrition Coordinating Committee. 25 p. See p. 7-8. Dec. 7.
• Summary: “One of our aims in the Victory Garden
Program is to encourage more people to plant the kinds of
vegetables that are of greatest value in protecting health,
and which at the same time are fairly easy to grow. Now
some of the vegetable varieties of soybeans ﬁll this need
admirably, and everything should be done to encourage
greater plantings by home gardeners. Soybeans are easily
grown, they yield well, and they are rich in food value. The
fresh green soybeans are very rich in vitamin A, especially
the varieties that are deepest green in color. They are also
a very good source of thiamine (vitamin B-1), and a good
source of riboﬂavin (vitamin G) The fresh green soybeans
are very rich in vitamin A” and thiamin, and are a good
source of riboﬂavin (vitamin G [sic, vitamin B-2]) we are
told in Leaﬂet 166 of the U.S. Department of Agriculture,
entitled ‘Soybeans for the Table.’ Moreover people learn to
like soybeans as a fresh vegetable.
“Some varieties come to bearing in mid-August, and
other later, so that by a selection of proper varieties, we
can have them in bearing here until November. Especially
valuable they are in areas where the gardens so often dry
out in summer, for soybeans stand dry soil pretty well and
yield something green when some of the garden is on strike.
Therefore, soybeans deserve every consideration, for one of
the problems of the Victory gardener is to plan and cultivate
the garden so that it produces to the fullest in late summer.
“Mr. Werner Meyer on the Federal staff of the Extension
Service had a ﬁne Victory garden in Bethesda, Maryland this
year, and said his garden was the ﬁner and more enjoyable
because of the excellent yield he obtained from green soya.
His family enjoyed them fresh from the garden, and through
the winter they will enjoy the canned soybeans put up during
the summer.
“The Extension Service of the University of Tennessee
found that three kinds of soybeans averaged 1 1/3 cups of
shelled beans to three feet of row. The yield, however, has
been exceeded by some gardeners who have good soil and
favorable growing conditions. In fact, Mr. William J. Morse
(who spoke to us earlier and whose name will be linked
permanently with soybeans not only in the Department of
Agriculture but throughout the United States) has told me
that some of the vegetable varieties of soybeans yield from
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two to two and one-half times as much as our common lima
beans.
“Mr. Morse recommends the following varieties for
the Eastern and Central States: Hokkaido, Jogun, Imperial,
and Kanro. Giant Green and Tastee are two early varieties
recommended to enable enthusiasts to lengthen the season
of production. For the Southern States, Seminole, Edsoy
[Delsoy], Nanda and Rokusun are recommended. For those
who have room and want to grow small dry beans for
sprouts, the well known Bansai is suggested.
“Soybeans should be grown in rows 24-30 inches apart.
Therefore, it may not be practical to grow them in the small
Victory gardens, say gardens less than 30 x 50 feet. Too
many Victory gardeners planted corn, potatoes, cucumbers,
and other space-taking crops in 1943. Such crops do not
yield enough in small gardens, and in planting them the
Victory gardener sacriﬁces space that might be given to other
vegetables that yield more commensurately.
“Soybeans should be planted at corn planting time when
the ground is warm and all danger from late frost is past.
The seeds should be planted about one inch deep and three
inches apart in the row. At this rate, one pound of seed will
plant about 400 feet of row. The seeds preferably should be
inoculated with a soybean culture before planting.
“The crop is cultivated like corn or any other garden
vegetables. The beans are ready for use when the pods turn
yellow green. This is from 100 to 130 days after planting.
“So far as pests go, soybeans have one advantage and
one disadvantage. The Mexican bean beetle which is such a
pest on our common snap beans does not bother soybeans if
other beans are nearby. But oh! how the rabbits love them.
Some Eastern Victory Gardeners plant soybeans to lure the
rabbits away from the snap beans.
“Shall we plant soybeans in the Victory garden? Well,
if we want a delightful fresh green vegetable in late summer
and fall, one that is easily grown and yields well, we will by
all means plant soybeans–that is, provided we have enough
space and a fairly long growing season. And on farms and in
the larger Victory gardens in town and suburbs, we should
also increase our plantings to have soys to can, to dry,
and for sprouts.” Address: Extension Service, WFA (War
Food Administration), and Chairman of Victory Garden
Committee.
863. Agricola, J. 1943. Ennemis et maladies du Soya
[Enemies and diseases of the soybean]. Revue Internationale
du Soja 3(21):150-51. Nov/Dec. [9 ref. Fre]
• Summary: Discusses the ultra-virus and the mosaic virus.
864. Dale, W.T. 1943. Preliminary study of the plant viruses
of Trinidad. Tropical Agriculture (Trinidad) 20(12):228-35.
Dec. [27 ref]
• Summary: A few soya beans on the College farm were
found suffering from symptoms very similar to those of soya

bean mosaic, but “as far as is known, that virus has never
been transferred to any host other than the soya bean by
artiﬁcial inoculation.” Discusses Cerotoma ruﬁcornis.
In an experiment, 30 soya bean plants, the source of
cowpea mosaic virus inoculum, were inoculated with the
virus and 27 plants were infected. The incubation period was
10-12 days. Address: Mycology Dep., Imperial College of
Tropical Agriculture.
865. Jacklin, Arden W. 1943. There’s a future for soybeans in
state of Washington. Soybean Digest. Dec. p. 6, 12.
• Summary: Editor’s introduction: “The crop has been
successful under irrigation, says Arden W. Jacklin, of the
Jacklin Seed Company, who have been growing it since
1935. Condensation of an address before the Washington
State Farm Chemurgic Committee.
“We of the Jacklin Seed Company were intrigued
several years ago with the possibilities of soybean production
and the challenge existent in those possibilities.
“In 1935 we started actual growing tests and trials with
the most common strains and varieties of oil or ﬁeld type
soybeans, There was no deﬁnite background information
other than that the state experiment stations in the Inland
Empire were not enthusiastic regarding the possibilities of
soybean production based upon their growing trials. Our
trials were located on the Garrison gravelly loam soil under
irrigation in the Spokane Valley of eastern Washington.
“Without going into detail about these early experiments
let us say that we became thoroughly involved with nonadapted strains and varieties, and more important, with the
cultural problems of production. At that time we nearly gave
up our trials. None of our soybeans showed promise.
“In 1936 we gave our soybeans another trial and
included several new rather specialized strains. In that year
we were pleased with the showing made by an unnamed
strain secured from Wisconsin. For want of a better or true
name it has since been called ‘Jacklin’s Soybean.’
“This bean under the condition where it was grown
produced well and matured satisfactorily. The seed quality
was excellent having good size, viability and color. Tests
of oil and protein content showed that the seed compared
very favorably with standards for soybean seed. From this
point on we devoted our time to cultural problems of the
production of this one soybean–and they were numerous.
Among other things we raised our seeding rate per acre from
30 pounds up to 90 pounds. Depth of planting was adjusted
from two to three inches, common with garden seed beans,
to an inch and a half or shallower. Cultivation techniques
for the control of weeds after the soybeans had sprouted and
were above ground were developed. Soil fertilizing tests
were conducted. Planting equipment and other problems
were studied. But the biggest problem of all, inoculation,
remained as a major obstacle.
“We don’t know just what is, or has been, wrong.
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We only know that to date, in general, we have not been
getting proper and sufﬁcient inoculation. Several methods
of artiﬁcial inoculation have been tried. Strain trials of
inoculating bacteria within the type that work with soybeans
have been conducted and improved bacteria or selected
strains are being bred for soybeans in the Paciﬁc Northwest.
“We have been able to secure ﬁrst year partial or crown
inoculation but we have not economically secured in the ﬁrst
year, coverage of the entire root system, or what we term
sufﬁcient inoculation.
“Increased: We must have, at least in our present terms
of thinking–heavy or complete inoculation of powerful
adapted strains of soybean inoculating bacteria to grow
soybeans successfully. Seed yield, seed quality, growth,
maturity, in fact, the entire productive capacity of soybeans
seems to be intimately governed by inoculation.
“We don’t thoroughly understand the soybean
inoculation problem and admittedly haven’t solved it.
“In 1940 our company had increased the Jacklin
Soybean to some 200,000 pounds. We were securing yields
in the Spokane Valley of up to 38 bushels of seed or 16
to 22 tons of green manure per acre on a ﬁeld basis. At
that time the Centennial Flouring Mills were interested
in the industrial development of soybeans and bought
the seed with all the industrial development rights to it
with the idea of testing soybeans further for widespread
production. Their testing was over a two-year period and was
supplemented by the Jacklin Seed Company’s assistance by
previous agreement. This work was carried on through seed
production contracts with farmers and through test plots with
state and local chapters of Smith Hughes in Washington.
“A general summary of these test results shows that
soybeans were not successful under the conditions grown
and methods used on the dry lands of the Paciﬁc Northwest.
This doesn’t mean that they cannot or will not be grown
there, but we haven’t been successful yet with the methods
and kinds used.
“Irrigation: Soybeans have, in general, been successful
under irrigation when grown in rows and cultivated.
However, we still have many problems on this type of
production. The economics of production is still in question
and probably cannot be answered until after the impact of
war production is evened out and soybeans can be ﬁtted into
a normal production pattern.
“In 1942 the yield of soybean seed in the Spokane
Valley was light. It was a poor year for soybeans there. Yet
in the sub-irrigated, diked, Northern Kootenai Valley in
the vicinity of Creston, B.C., it has been reported that four
carloads of soybean seed were shipped out last year and over
1,000 acres are being grown this year.
“Because of the light crop experienced in 1942 and also
due to the pressure of wartime business which necessarily
forces curtailment of experimentation and trials, the
Centennial Flouring Mills decided to drop the soybean

business, at least for the time being. The Jacklin Seed
Company bought the stock seed and business rights back
from them and are now holding this seed. We are selling this
seed and are hopeful that through farmers’ trials we may, in
an indirect way, get some answers to production problems
still unsolved. Our company cannot expend much time on
soybean studies, trials or experiments now because of the
pressure on us for production of edible and seed peas and
beans. We believe that we shall be growing soybeans in the
Inland Empire of the Paciﬁc Northwest. At present irrigated
lands look the most promising. Our hopes are high for
soybean production in quantity when the Big Bend comes
under irrigation.
“We believe that soybeans will grow successfully in
many parts of the Northwest but we do not have all the
problems of production under control.”
A large photo shows two men standing in a ﬁeld of
soybeans, waist high, in the Spokane Valley. At left is B.H.
Jacklin, manager of the Jacklin Seed Co. Address: Jacklin
Seed Co., Spokane, Washington.
866. Nicolas, M.G. 1943. La pyrale du haricot dans la région
toulousaine [The green bean moth in the region of Toulouse].
Comptes Rendus des Seances de l’Academie d’Agriculture de
France 29(18):495-96. Dec. [1 ref. Fre]
• Summary: In 1949 he was surprised to notice that on
several varieties of soybeans harvested in September were
larva of this moth, Etiella Zinckenella. Address: France.
867. Richard, Jules. 1943. Quelques essais de culture
du Soya [Some trials with soybean cultivation]. Revue
Internationale du Soja 3(21):145-46. Nov/Dec. [2 ref. Fre]
• Summary: Hares ate my entire soybean (soya) patch in La
Turbie [just outside of Monaco] in 1942. I did not replant a
patch this year, as I was not able to enclose the area or ﬁnd
another suitable enclosed space. I do not have any speciﬁc
information on the plants that are said to deter rabbits and
hares, which would protect soybean plants if planted in
rows around them. People have mentioned camelina [false
ﬂax] and Madia sativa [coast tarweed], which is an aster
[ﬂowering plant] originally from Chile, whose seeds produce
oil.
In the area around the plant bed destroyed by the hares,
I noticed quite a few clusters of Mediterranean spurge
(Euphorbia characias). These plants are all thriving, and
do not seem to have any enemies. I believe that all spurges
tend to deter rodents, due to the toxic products in their plant
tissue. Among the many species of this genus, there are no
doubt some that not only deter rodents, but also produce
a signiﬁcant amount of toxic oil, which can be used many
ways, and can now be easily detoxiﬁed. Caper spurge
[Euphorbia lathyris] produces 50% of the weight of its seeds
in oil, or 25% per year since it is a biennial plant. Some
perennial or biennial spurges produce up to 38% oil. It would
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be very helpful for soybean growers whose ﬁelds have been
damaged by rodents to test using spurge seeds taken from
common species in their region to protect their soybean
plants.
I therefore had to limit myself to sowing some soybean
seeds (graines de soya) in the plots at the Oceanographic
Museum (Musée Océanographique) [in Monaco] or in crates
on my patio. Here are some of the results:
A jaune du Var [yellow] soybean variety (gift from Mr.
Lévèque, from Le Canadel), which seems similar to Rouest
250, yielded the following numbers of seeds per plant on
August 15, 1943: 66, 78, 79, 92, 94, 101, 110, 111, 118, 124,
156 and 196. This variety seems to be well adapted to our
region. One Braungelbe III [brownish-yellow] plant from the
center of Clermont-Ferrand (Mr. Schad) yielded 84 fertile
pods, 18 empty pods, and 147 seeds; Dieckmanns Hellgelbe
[bright yellow] (same origin) yielded 51 fertile pods, 22
empty pods, and 97 seeds from one plant on August 25,
1943. Another plant yielded 112 seeds weighing 19 gm; its
roots are covered in a silky white layer of fungus.
On August 15, 1943, two Illini variety plants (sent by
Mr. Simonet, from the Vilmorin-Andrieux company) yielded
72 and 64 fertile pods, 5 and 9 empty pods and 158 and 153
seeds. These results are fairly satisfactory.
The variety Dr. Georges (Variété du Dr Georges): Dr.
Georges from Antibes provided me with 15 seeds from his
surprising variety, and I took particular care with them. I
gave 5 seeds to Mr. Comelli, who farms in the Cagne Valley
(Vallée de la Cagne) (Footnote: Mr. Comelli, a mechanic at
the Oceanographic Museum, produced 90 kilograms from 10
square meters of transplanted wheat, while the same surface
area with the same amount of seeds planted by broadcast
seeding produced 35 kilograms. He got similar results with
peanuts). I planted four in a lawn at the museum, and 6 in
a large 1.2-square-meter crate on my patio. All of the seeds
were surrounded by light soil from Mr. Comelli, after being
sown with multi-purpose vaccinograine [bacterial fertilizer;
inoculant].
Of the 6 seeds that were sown on April 23, 1943, one
sprouted on the 28th, but appeared sickly, and soon after
I caught a woodlouse carrying away a small piece of the
sprout / tigellum (tigelle), so it was not a viable plant. By
the 30th, another seed had sprouted, and was rather hardy
by May 4. None of the other 4 seeds had yet sprouted. I
carefully brought two to the surface, but on each I saw two
cotyledons that were bloated and separated, and I could
not see any plantlets. I covered them back up with soil, but
nothing grew. On May 13, still only one plant was well
developed. But this plant’s leaves were attacked during the
night by woodlice, one of whom I caught in the act.
This lone plant caught a serious disease–the leaves
turned yellow, and some were covered with a fungus that
formed round, red spots. I really thought that this plant
would die. Then, green leaves appeared little by little, and

on August 31, I dug up the mature plant. It yielded 91 fertile
pods, 9 empty pods and 240 seeds weighing 24 gm. This was
far from the expected results; I found no bulges from nodules
of nitrogen-ﬁxing bacteria on the rootlets, but the thick roots
were covered rather fully with a yellow or purplish-blue
fungus, following the points, with a scalloped appearance.
At the center of the museum’s lawn (east side), only
2 out of the 4 seeds grew. The two plants were dug up on
September 25, 1943, and their yield was as follows: 80 and
105 fertile pods, 4 and 4 empty pods, 164 and 186 seeds,
weighing 20 g and 22 g. The seeds appear mostly normal.
The roots do not show signs of anything in particular. The
growing area is very exposed to the wind, and the plot is
probably not suitable.
Of the 5 seeds given to Mr. Comelli, one did not sprout,
and one seedling was eaten by his goat. He dug up the 3
others on October 5. They still had green leaves, and the
pods seemed mature, but there were not very many of them.
Here are the numbers: 24, 43 and 45 fertile pods; 4, 16 and
4 empty pods; 46, 47 and 86 seeds. Most of the seeds were
withered, stunted and unusable.
The roots from these three plants were infested with
galls, including one that was as thick as a good-sized
hazelnut, and with scalloped fungus that is yellow or purple
along the points (suivant les points) [of the root], which is
obviously the same as those mentioned on the root of one of
the plants on my patio.
Mr. Pussard, director of the Antibes Zoology Station
(Station de Zoologie d’Antibes), recognized galls from
root-knot nematodes (Heterodera Marioni Goodey). This
nematode attacks a large number of plants, particularly
haricot beans, tomatoes, etc., and causes signiﬁcant damage.
For soybeans, it is a new (to us) and dangerous enemy. We
must now draw attention to it. According to Mr. Pussard, “the
only usable method for protecting crops from this parasite is
to treat bare land 2 to 3 weeks before planting seeds with 300
gm of carbon disulﬁde per square meter.”
Given the current difﬁculty of applying this remedy, I
think that we could substitute chlorinated lime [bleaching
powder], which is much more practical and inexpensive.
At the bottom of the holes made with dibbles, 20 to
30 centimeters deep and spaced 50 centimeters in both
directions, drop in 15 to 20 gm of chlorinated lime, and
pack the surface well to ﬁll each hole. The hypochlorous
acid freed by the carbonic acid and other acids in the soil
goes down and in all directions. If it is possible, the parasite
extermination consists in spraying the ground with a liquid
containing 500 gm of chlorinated lime per 50 liters of water.
This traps the parasites between two layers of toxic gas
(Footnote: In the Nice Agricultural and Horticultural Guide,
from December 1, 1943, p. 189, I just read that Mr. Jouis,
director of the Rouen Agronomic Station, explained how to
ﬁght garden parasites in a note presented to the Academy of
Agriculture. 3 gm of chlorinated lime per square meter is
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sufﬁcient for destroying nematodes, according to his tests.
You can sow seeds a week later.
I think that if chlorinated lime is not available, you can
substitute sawdust, sand or soil that has been fully steeped in
bleach).
Nothing would be planted or sown for the following 15
to 20 days.
In the places infested with nematodes, you could also
plant the following for a few years: potatoes, carrots, onions,
wheat and corn. It seems that these plants are never attacked.
As for the fungi, Mr. Barthelet, director of the Antibes
Botanical and Phytopathological Station (Station de
Botanique et de Phytopathologie d’Antibes), believes that
they only grow on the plants because of the nematode
infestation, and they are simply saprophytes living on
necrotic tissue: “They must be related to the genus
Fusarium.”
I am disappointed that I did not have more success, since
I had high expectations. But I was happy to hear that Dr.
Georges had very encouraging results. Additionally, René
Brochon found a variety that produced 1,000 or 1,200 seeds
on certain plants! The soybean is decidedly making good
progress in France, for the greater good of all!
Note from the writer–As regards transplanted wheat,
we highly recommend the study in the pamphlet by Pierre
Sauvageot and Paul Grillo: Family Wheat Cultivation,
Factor for French Revival (La culture familiale du Blé,
facteur de Renaissance française) (Éditions Sequana, Paris,
1943).
Note: This is the earliest document seen (March 2015)
concerning cultivation of or cultural trials with soybeans in
Monaco (in April 1943). This document contains the earliest
date seen for the cultivation of soybeans in Monaco (1942).
Ofﬁcially the Principality of Monaco (French:
Principauté de Monaco), it is a sovereign city-state and
microstate, located on the French Riviera in Western Europe.
It is bordered by France on three sides; one side borders the
Mediterranean Sea. Monaco has an area of 2.02 km2 (0.78
sq mi) and a population of 36,371; Monaco is the second
smallest and the most densely populated country in the
world.
Note: Translated by Elise Kruidenier, Seattle,
Washington. Address: Oceanographic Institute of Monaco
(Institut Océanographique de Monaco).
868. Beeson, K.E. 1943. Soybean yield contest in 1942.
Indiana Corn Growers’ Association Annual Report 43:27-31.
• Summary: “Fifty-one growers participated in the 1942
soybean yield contest, compared to 16 in 1941, and 6 in
1940. Yields from the two highest yielding acres in ﬁelds of
ten or more acres were ofﬁcially measured by Association
representatives. The soybeans from the measured area were
weighed immediately after harvest by judging committees,
samples taken for moisture determination, and part of each

retained for future reference.
“Yield honors were carried off by relatively young
farmers with Merle E. Custer of Grant County producing
47.9 bushels per acre, Clifton Cardwell of Tipton County
producing 47.1 and Glen Kinsell producing 44.7 bushels. In
fact the ﬁrst 6 places in the 1942 contest were higher yields
than any in the contest during the two preceding years.
“Row Seedings Popular: Custer planted one bushel of
inoculated Richland soybeans per acre in 36 inch rows with
the corn planter on corn stalk ground on May 28, did not
fertilise, and gave one cultivation with the rotary hoe and one
with the corn cultivator.
“Cardwell planted 36 pounds of Dunﬁeld soya in 40
inch rows on corn stalk ground on May 28, applied 100 lbs.
of 3-9-18 with the corn planter, and gave two rotary hoe
cultivations, and two row cultivations.
“Kinsell used a clover pasture sod, and planted 108
pounds of inoculated Richlands per acre in 21 inch rows with
the grain drill and gave 3 cultivations.
“Shockney and Thomas, fourth and ﬁfth place winners,
both used alfalfa sod, the former drilling two bushels of
inoculated Richlands solid, and the latter two bushels of
inoculated Mandells in 21 inch rows with the corn planter.
Neither fertilized, and the former did not cultivate his ﬁeld,
while the latter gave 3 cultivations with the rotary hoe.
“Robinson with the next highest yield drilled 2 bushels
of Richlands solid on soybean stubble land.
“Row seedings were more popular than solid seedings,
with 30 of the 51 contestants using row seedings. Their
average yield was 37.4 bushels per acre while from the
solid seedings the average was 35 bushels. Dividing the row
seedings into two groups, those 36 to 42 inches in width, and
those ranging from 19 to 28 inches showed an average yield
of 37.9 bushels for the wide rows, and 37 bushels for the
narrow. The very favorable season for soybeans doubtless
gave the wide rows an abnormal advantage in 1942, for
experiment station tests usually show a yield advantage for
rows 20 to 30 inches wide rather than greater widths. Corn
planting and cultivating equipment make the use of wide
rows a necessity on many farms.
“On highly fertile soils row seedings are likely to have a
yield advantage, for solid sown soybeans may go down too
early for maximum seed set, and the yield may be seriously
reduced by poor podding.
“Rotation Practices: Forty growers out of 51 planted
their soybeans after corn which is the most common practice,
and under most conditions the most logical plan. This
rotation practice gives an excellent opportunity to turn corn
stalks under for corn borer control.
“Two growers planted soya after soya which usually
results in good yields, and the remaining growers in most
cases planted soya after a legume crop. The preceding crop
apparently had little effect on the yield of soybeans.
“Date of Planting: Ten percent of the growers planted
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during the ﬁrst ﬁfteen days of May with a yield average of
40.8 bushels; 63% planted during the last half of May, with
an average of 37.4 bushels, and 27% planted sometime in
June with an average of 37.4 bushels per acre.
“Since the Richland was used by 23 growers, an average
of yields was made for the three periods with no difference in
yield. The lone ﬁeld planted in early May made 39 bushels;
the 6 ﬁelds planted in June made 38.7; and the remainder
planted in late May averaged 38.9 bushels.
“As in the 1942 contest, late May planting is the
common practice in the State with a trend toward later
planting in river bottoms, to facilitate weed control before
planting, and a trend toward early May planting in corn borer
infested areas in order to get some of the planting completed
before time for delayed corn planting for corn borer control.
“Rate of Seeding: Growers used slightly higher than
usual rates of seeding. In narrow rows, the average rate per
acre was 77 pounds; in wide rows, 61 pounds; and in solid
plantings 107 pounds.
“Fertilizer: Only 6 of the 61 growers used fertilizer
and their yields ranged from 47.1 bushels per acre to 30.4
bushels. Five used manure. The others, as is the common
practice with soys, depended on residual fertilizer to make
their soybean crop. One grower plowed under 500 lbs. of
0-12-12 for his crop.
“Inoculation: Thirty-three of the 51 growers inoculated
their seed, although doubtless most growers had soil that was
already well inoculated for the crop,
“Cultivations: Solid Seedings: Only 4 of the 21 growers
gave their ﬁelds any cultivation.
“Row plantings: Only one of the 30 growers did not
cultivate. Most growers used the rotary hoe while the
seedlings were small and followed with one or two row
cultivations. As a rule between two and three cultivations
with the rotary hoe, weeder, harrow, beet or corn cultivators
were given the ﬁelds of row seedings.
“Varieties: The Richland was used by 23 men in the
contest; Dunﬁeld was used by 7 participants; Mandell and
Chief by 5 each; Patoka, No. 7 and Manchu by 2 each;
Gibson by 1; and 4 failed to identify their variety.
“The Richland was used by approximately one-half the
contestants in 1942, primarily because of its adaptation to
fertile soils. It stands well, does not grow coarse, and matures
early. It yielding ability is on a par with later varieties in
central Indiana on fertile soils. Most contestants are in
central Indiana. In the southern half of the State varieties of
more satisfactory adaptation to longer growing seasons were
used.
“More detailed discussions of the varieties, discussions
of cultural methods, etc. can be found in Purdue publications,
and the certiﬁed seed lists of the Association.
“Moisture Content at Harvest Average moisture content
of samples submitted was 11.5%. Average content of the 24
samples of Richlands was 11.4%. Difference of moisture

content of the different varieties was not signiﬁcant, nor
was the difference between soya planted in rows or solid
apparent. Moisture content was taken at harvest, and no
sample exceeded 14% and the driest was 9%. Part of the
beans were too dry for best seed condition as the tender
embryo may be jarred loose in seed that is appreciably under
13% at combining, and germination may be reduced.
“Important Change in Medal Awards: Volume of
contestants is large enough to justify a change in medal
awards from one medal per county to awards based on
yields, just as in the Five Acre contest, according to the
decision of the Soybean Committee of the Association. In
1943 growers producing yields as follows will be entitled to
medals for their respective yields:
“30-35 bushels per acre. 35-40 bushels per acre. 40-45
bushels per acre. 45 and up bushels per acre.”
“County winners will receive medals only in case their
yields are 30 or more.
On the last page (p. 31) is a table titled “1942 Soybean
Yield Contest” that ﬁlls most of the page. It contains 6
columns: (1) Ranking number and an * indicating County
Winner. (2) Name and address of grower. (3) County. (4)
Soybean variety planted. (5) Yield in bu per acre. (6) Method
of planting (width of rows or solid).
Near the bottom is a small table titled “State Winners
Soybean Yield Contest” with 5 columns showing the winner
each year from 1940 to 1942. Address: Secretary-Treasurer,
Indiana Corn Growers’ Association.
869. Huebscher, Adolf. 1943. Die Soja: Ihre Kultur,
Verwendung, Zukunft! [The soybean: Its culture, use, and
future!]. Grenchen, Switzerland: A. Niederhaeuser. Published
by the author. 52 p. Undated. Illust. with 18 line drawings.
[Ger]
• Summary: Contents: Foreword. Soya–The dispenser
of work and bread. Botanical description of the soybean.
Cultivation and manuring of the ﬁelds. Seeds and sowing.
Nutritional composition and food value. Harvest, storage
and use as silage. Enemies of the soybean. Economic
signiﬁcance of the soybean. Preparation of the soybean for
use as food. Soya minestra (an Italian dish, also consumed
in Switzerland). Soya beefsteak. Soya cutlets. Tomatoes
stuffed with soya. Soy sauces–Japanese shoya [sic, shoyu]
and Shimosa. Vegetable cheese [tofu]. Miso-cheese. Natto
cheese. Soy coffee. Soy ﬂour (Soja-Mehle, made by Morga
S.A. of Ebnat-Kappel, Switzerland). Soya cakes. Soya
salad. Green vegetable soybeans (Soja-Gruengemuese).
Soya Muesli. Soya Kasha (Soja-Kascha, the newest food
for soldiers, athletes, and heavy laborers. It consists of a
mixture of soy ﬂakes, rolled oats, corn ﬂakes, sugar, salt,
and powdered milk). Soymilk (The ﬁrst soymilk in Europe
was made in Paris in 1882). Soy yogurt (Soja-Yoghurt). Soy
cream for the tropics (Soja-Crème-Tropenmilch). Address:
Dr. and veterinarian, villa Bel-Air, Corseaux (Vaud),
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Switzerland.
870. Martin, J.P. 1943. Report of Committee in Charge of
the Experiment Station: Pathology. Printed Reports of the
Hawaiian Sugar Planters’ Association Annual Meeting
63:19-28. For the year 1943. See p. 26.
• Summary: Concerning soybean diseases: Bacterial blight
caused by Pseudomonas glycinea was found at the Oahu
gardens. Leaf spot caused by Alternaria sp. (brassicae?)
was found at Kailua. Mosaic caused by a virus was found at
Kailua and Waipio. Stem rot caused by Sclerotium rolfsii was
found at Kailua. Wilt caused by Fusarium bulbigenum was
found at Kailua. Address: Hawaii.
871. Petty, M.A. 1943. Soybean diseases on the Eastern
shore of Maryland. Peninsula Horticultural Society,
Transactions (Delaware) 57:58-62. *
Address: Canning Crop Technologist, Univ. of Maryland.
872. Ricino, soja y sesamo: Siembra, cultivo, cosecha e
industrializacion de estas tres plantas oleaginosas. 2nd
ed. [Castor-oil plant, soybeans and sesame: Sowing,
cultivation, harvesting, and industrialization of these three
oleaginous plants. 2nd ed.]. 1943. Buenos Aires, Argentina:
Editorial Atlantida, S.A. 148 p. See p. 41-150. Illust. 17 cm.
(Biblioteca de “La Chacra” Dirigida por Waldemar Martínez
Pintos). [Spa]
• Summary: Contents: Introduction. Products obtained
from the soybean (chart). As a human food. The seeds (los
porotos; the soybean is called poroto soja). Green vegetable
soybeans (porotos verdes). Soy ﬂour. Soy oil. Soy sauce. Soy
sprouts (vastagos). Soy milk (leche vegetal). Tofu (queso).
Curd (cuajada). For livestock or cattle destined for slaughter.
For sheep and poultry. Preparation of the seeds for obtaining
oil. Utilization of the oil. Defatted soybean ﬂour (harina de
torta). Soybean cake for animals. Soybean cake for fertilizer.
Other uses of the cake. The soybean for hay. For pasture. For
silage. Address: Buenos Aires, Argentina.
873. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi. February 29 to
March 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 108. Jan. 17. 3 p.
• Summary: This is the typewritten agenda for the
conference.
“First Session, February 29
“Tuesday Afternoon, 2:30 p.m.
“Dr. J.E. Adams
“Inspection of Delta Experiment Station
“Second Session, March 1
“Wednesday Morning, 8:30 a.m.
“Greenville, Mississippi
“Dr. J.E. Adams, Presiding

“General Organization
“The Delta Experiment Station
“Dr. C. Dorman, Mississippi Experiment Station
“2. The Bankhead-Jones Laboratories
“H.W. Marston, Agricultural Research Administration,
U.S.D.A.
“3. Cooperative relations–State Experiment Stations
and. the U.S. Regional Soybean Laboratory
“Dr. O.S. Aamodt, Division of Forage Crops and
Diseases, U.S.D.A.
“4. Coordinating activities of the Division of Forage
Crops and Diseases and the U. S. Regional Soybean
Laboratory
“W.J. Morse, Division of Forage Crops and Diseases,
U.S.D.A.
“5. Activities of the U.S. Regional Soybean Laboratory
“J.L. Cartter, U.S. Regional Soybean Laboratory
“6. Cooperation with the Southern States
“P.R. Henson, U.S. Regional Soybean Laboratory
“7. Southern Experiment Stations
“Representative
“Third Session March 1
“Wednesday Afternoon, 1:30 p.m.
“Stoneville, Mississippi
“W.J. Morse, Presiding
“Reports from Cooperating States
“(10 minutes each)
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
“2. Arkansas Experiment Station, Fayetteville. R.P.
Bartholomew, Stuttgart, C.R. Adair
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“4. Georgia Experiment Station, Experiment. U.R. Gore,
Tifton. T.L. Stephens
“5. Louisiana Experiment Station, Baton Rouge. T.P.
Gray
“6. Mississippi Experiment Station, State College. T.F.
O’Kelly
“7. North Carolina Experiment Station, Raleigh. T.A.
Rigney, Raleigh. E.E. Hartwig.
“8. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“9. South Carolina Experiment Station, Clemson. W.R.
Paden
“10. Tennessee Experiment Station, Knoxville. T.B.
Washko
“11. Texas Experiment Station, College Station. K.F.
Menke
“12. Virginia Experiment Station, Blacksburg. T.B.
Hutcheson
“Wednesday Evening, 8 p.m.
“Interesting War-Time Developments at the Northern
Regional Research Laboratory
“Dr. R.T. Milner, Northern Regional Research
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Laboratory
“Fourth Session, March 2
“Thursday Morning, 8:30 a.m.
“J.L. Cartter, Presiding
“1. Discussion of soybean diseases.
“W.B. Allington, U.S. Regional Soybean Laboratory
“2. Discussion of soybean insect pests.
“E.W. Dunnam, Bureau of Entomology and Plant
Quarantine, U.S.D.A.
“3. Summary of 1943 southern agronomic data.
“P.R. Henson, U.S. Regional Soybean Laboratory
“4. Summary of 1943 southern chemical data.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“5. Arranging uniform nursery tests for 1944.
“L.F. Williams, U.S. Regional Soybean Laboratory
“Fifth Session, March 2
“Thursday Afternoon, 1:30 p.m.
“P.R. Henson, Presiding
“Discussion of Plans for 1944
“1. Discussion of date-of-planting tests and selections
for 1944.
“H.R. Albrecht, Alabama Experiment Station
“T.P. Gray, Louisiana Experiment Station
“T.A. Rigney, North Carolina Experiment Station
“2. Discussion of breeding methods and maintaining
pure seed stocks.
“L.F. Williams, U.S. Regional Soybean Laboratory
“3. Discussion of chemical methods of the Laboratory
and recommendations for improvement in agronomic end
chemical sampling.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“Thursday Evening, 8 p.m.
“Illustrated Talk on Soybeans in the Orient
“W.J. Morse
“Division of Forage Crops and Diseases
“Sixth Session, March 3
“Friday, 6:30 a.m.
“1. General agronomic problems with soybeans in the
Southern States,
“J.F. O’Kelly, Mississippi Experiment Station
“2. Administrative problems.
“J.L. Cartter, U.S. Regional Soybean Laboratory
“3. New cooperative projects
“J.L. Cartter, U.S. Regional Soybean Laboratory
“4. Individual conferences
“RSLM 108 1-17-44.”
Note: This is the earliest document seen (Dec. 2018)
concerning the work of Edgar E. Hartwig with soybeans.
Note that he was still working in North Carolina.
874. Burgess, P.S.; Hawkins, R.S. 1944. Agronomy.
Entomology and economic zoology. Arizona Agricultural
Experiment Station, Annual Report 54:37-38, 51-53. For the
year ending June 30, 1943.

• Summary: In the section on Agronomy, the subsection
titled “Soybeans” states (p. 37-38): “The Armredo variety
of soybeans, which is the only relatively non-shattering
strain of which any appreciable amount of seed is available,
produced an average yield of 23 bushels per acre at Mesa in
1942. An estimated 20 or 30 per cent of the beans were lost
by shattering during harvesting operations. Other varieties
produced yields ranging from 10 to 30 bushels per acre.”
In the section titled “Entomology and economic
zoology,” the subsection titled “Other pests” states (p. 52):
“Beans, soybeans, zinnias, and Sophora japonica were
damaged at Willcox and Douglas, as well as at Tucson,
in 1942, by a leaf beetle closely resembling Chalepus
scapularis.” Address: 1. Director; 2. Vice-Director. Both:
Tucson.
875. J.S. 1944. Un ennemi du Soya: La pyrale des haricots
[An enemy of the soybean: the green bean moth]. Revue
Internationale du Soya 3(22):24-25. Jan/Feb. [Fre]
• Summary: The scientiﬁc name of this moth is Etiella
Zinckenella. Address: Chemist (Ingénieur-Chimiste; Licencié
ès-Sciences).
876. Oberhelman, Lois; Beeson, K.E.; Straszheim, M. 1944.
Growing and using soybeans for food. Purdue University
(Indiana), Department of Agricultural Extension, Extension
Bulletin No. 305. 8 p. Feb. [1 ref]
• Summary: Contents: Introduction (mentions “fresh green
soybeans”). Description of the plant. Suitable yellow
varieties. Varieties available from producers or dealers
in the Corn Belt (“Leading vegetable varieties adapted
to Indiana are listed in order of maturity... Numbers
accompanying variety names are U.S.D.A. introduction
numbers”): Very early (Giant Green). Early (Bansei, Fuji,
Chusei, Kanro). Midseason (Hokkaido, Jogun, Willomi,
Kura, Sousie [Sousei], Toku, Emperor, Tastee). Medium
late (Rokusun, Funks Delicious [Funk Delicious], Higan,
Easy Cook [Easycook]). Late (Aoda). Very late (Nanda).
Seed sources (“For names of growers or distributors of
vegetable soybean seeds, write to the Agronomy Extension
Division, Purdue University”). Culture (“Rabbits like
vegetable soys”). Commercial uses (“In Wisconsin, Ohio,
and other states companies are canning green vegetable
varieties on a commercial scale in much the same manner
as garden peas”). Home uses: Green soybeans, canning
green soybeans (“vegetable soybeans”), dry soybeans (with
8 recipes, including those for “soybean pulp–made by
mashing, grinding, or pressing the cooked dried soybeans
through a coarse sieve”). Soybean sprouts (with 4 recipes).
Soybean ﬂour, grits and puffs (with 8 recipes). Address: 1&3.
Home Economics Extension; 2. Agronomy Extension. All:
Lafayette, Indiana.
877. Soybean Digest. 1944. Grits and ﬂakes... from the
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industry: The Central Soya Co., Fort Wayne, Indiana,
has announced the organization of a new department of
agronomy. Feb. p. 12.
• Summary: “The new department will direct its attention to
problems of production of soybean crops, the study of new
soybean varieties and the development of new varieties, as
well as to problems of fertilization, cultivation methods and
weed control. Experiments will be conducted on 6,000 acres
of farm land owned in northern and north-central Indiana by
the Central Sugar Co., which is afﬁliated with the McMillen
interests and of which Central Soya is a part. J. Ward
Calland, vice-president and member of the board of directors
of the Central Sugar Co., is the director of the new agronomy
department.”
Note: This is the earliest document seen (Jan. 2010) that
contains the term “weed control.”
878. Univ. of Illinois, College of Agriculture. ed. 1944.
Report of the First Soybean Processors’ Conference. Urbana,
Illinois: University of Illinois and Soybean Processors
Cooperating. 51 p. Held 24 Feb. 1944 at Univ. of Illinois,
Urbana. [26 ref]
• Summary: “The First Soybean Processors’ Conference
was held in the Illini Union, University of Illinois, Urbana,
Illinois, February 24, 1944. The suggestion for the
conference originated with the processors and the program
was arranged by the Department of Agronomy, University of
Illinois, in consultation and cooperation with the processors
and the U.S. Regional Soybean Laboratory.”
Program. Chairman: W.L. Burlison. Opening the
conference, by Edward J. Dies, President, National Soybean
Processors’ Association, Chicago, Illinois. How soybean
varieties behave, by R.F. Fuelleman, Dep. of Agronomy,
Univ. of Illinois (UI). Creating new kinds of soybeans, by
C.M. Woodworth, Dep. of Agronomy, UI. Soybeans do
have serious diseases, by W.B. Allington, U.S. Regional
Soybean Laboratory, U.S. Dep. of Agric (USDA). The
place of soybeans in the rotation, by M.D. Appleman, Dep.
of Agronomy, UI. Does fertilizing soybeans pay?, by A.L.
Lang, Dep. of Agronomy, UI. What does it cost to produce
soybeans, by R.H. Wilcox, Dep. of Agric. Economics,
UI. Soybeans in Illinois–Review and Preview, by J.C.
Hackleman, Dep. of Agronomy, UI. The work of the U.S.
Regional Soybean Laboratory–Jackson L. Cartter, U.S.
Regional Soybean Lab., USDA. The soybean in the postwar
World, by Lamar Kishlar, Ralston-Purina Co., St. Louis,
Missouri. Practical problems of the soybean processor, by
D.J. Bunnell, Central Soya Co., Chicago, Illinois. Other
soybean investigations in progress (informal), by W.L.
Burlison, Dep. of Agronomy, and E.W. Lehmann and D.G.
Carter, Dep. of Agric. Engineering, UI.
On pages 50-51 is list of the name, address, and
organization of the conference attendees. Address: Urbana,
Illinois.

879. Vestal, Edgar F. 1944. Diseases in stored grain
and soybeans in Iowa. Plant Disease Reporter (USDA)
28(6):184-86. March 15.
• Summary: Page 186: “Soybeans: Five samples of soybeans
were secured in the survey and germinations secured. These
varied from 86.86 to 90.00%. Lack of time has prevented
the determining the kinds of fungi that occurred on the
seed. During the survey just completed only one sample
was secured. In some cases the seed had not been secured
while in others the farmer indicated that no soybeans are to
be planted this year. In the northwestern portion of the State
this indicated an increase in the hemp plantings. During
this survey no attempt was made to secure data on hemp.”
Address: Emergency Plant Disease Prevention Project, Iowa.
880. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional
Soybean Laboratory, Stoneville, Mississippi, February 29 to
March 3, 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 112. [March.] 14 p.
• Summary: “The following persons representing eleven of
the twelve states in the southern region; the U.S. Regional
Soybean Laboratory, Urbana, Illinois; the Division of
Forage Crops and Diseases; and the Agricultural Research
Administration attended this conference:
“O.S. Aamodt, Beltsville, Maryland
“H.W. Marston, Washington, D.C.
“J.L. Cartter, Urbana, Illinois
“L.F. Williams, Urbana, Illinois
“W.B. Allington, Urbana, Illinois
“R.T. Milner, Peoria, Illinois.
“J.E. Adams, Stoneville, Mississippi
“P.W. Gull, Stoneville, Mississippi
“P.R. Henson, Stoneville, Mississippi
“R.B. Carr, Stoneville, Mississippi
“Clay Lyle, State College, Mississippi
“J.F. O’Kelly, State College, Mississippi
“T.F. Akers, West Point, Mississippi
“H.A. York, Raymoud, Mississippi
“H.R. Albrecht, Auburn, Alabama
“C.K. McClelland, Fayetteville, Arkansas
“C.R. Adair, Stuttgart, Arkansas
“G.E. Ritchey, Gainesville, Florida
“U.R. Gore, Experiment, Georgia
“J.L. Weimer, Experiment, Georgia
“J.L. Stevens, Tifton, Georgia
“J.P. Gray, Baton Rouge, Louisiana
“J.A. Bigney, Raleigh, North Carolina
“E.E. Hartwig, Raleigh, North Carolina
“H.W. Staten, Stillwater, Oklahoma
“W.R. Paden, Clemson, South Carolina
“J.B. Washko, Knoxville, Tennessee
“K.F. Manke, College Station, Texas
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“First Session: 2:30 p.m., February 29
“Dr. J.E. Adams conducted a tour of the Delta
Experiment Station.
“Second Session: 8:30 a.m., March 1 at Hotel
Greenville, Greenville, Mississippi. Dr. J.E. Adams,
chairman
“This was a joint meeting with county agents and
planters from the Delta section of Mississippi.
“1. Dr. J.E. Adams: Reviewed the history and
development of the Delta Experiment Station, Stoneville,
Mississippi, and outlined the scope of the experimental work
being conducted at that Station.
“2. H.W. Marston: Outlined the work being conducted at
the nine U.S. Regional Laboratories and the legislation that
made these possible.
“Funds were made available by the Bankhead-Jones act
which was passed June 29, 1935.
“The nine regional laboratories are;
“a. U.S. Regional Vegetable Laboratory, Charleston,
South Carolina
“b. U.S. Regional Pasture Laboratory, State College,
Pennsylvania
“c. U.S. Regional Soybean Laboratory, Urbana, Illinois
“d. U.S. Regional Swine Laboratory, Ames, Iowa
“e. U.S. Regional Sheep Laboratory, Dubois, Idaho
“f. U.S. Regional Animal Disease Laboratory, Auburn,
Alabama
“g. “U.S. Regional Poultry Laboratory, East Lansing,
Michigan
“h. U.S. Regional Salinity Laboratory, Riverside,
California
“i. U.S. Regional Plant, Soil, and Nutrition Laboratory,
Ithaca, New York
“3. Dr. O.S. Aamodt: Outlined the organization of the
U.S. Department of Agriculture.
“a. Extension
“b. Agencies such as AAA and SCS that give advice and
ﬁnancial assistant to farmers.
“c. Research: The research work or the Department is
carried on in cooperation with the state experiment stations
in order to avoid duplication of efforts. This also makes it
possible to carry on fundamental regional investigations that
would not be possible for the state experiment stations to do
when working as single units.
“4. J.L. Cartter: The work done by the U.S. Regional
Soybean Laboratory in the North Central states was reviewed
and a summary of the work was presented. It was pointed out
that this program had been expanded to include the twelve
states in the southern region so that we now have a real
cooperative organization for the entire soybean production
area. 5. P.R. Henson: The southern region was deﬁned and
the cooperators from each state were introduced. Virginia
was not represented. Ninety-two variety tests were grown
in 1943. Seventy-seven of these were completed and ﬁfteen

were lost because of dry weather, diseases, insects, livestock
damage, or lack of labor to harvest. Five dates of planting
tests were conducted.
“A short time was given over to a discussion of the
problems in soybean production in the Delta section of
Mississippi. This was entered into by the farmers and county
agents of that section. Most of the farmers seemed to want
a variety that was early in maturity, non-shattering, and
produced good quality beans, with a high oil content.
“Third Session: 1:30 p.m. March 1, Stoneville,
Mississippi. Mr. H.W. Staten, chairman
“Reports on the results of previous investigations and
needs for the future were given by the representatives of the
experiment stations in the southern region.
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
Drought, diseases, and insects were serious at most locations
in Alabama. Sclerotium rolfsii, mildew, pod and stem
blight, Cercospora, and nematodes caused injury at several
locations. The need for breeding work to develop resistant
varieties was pointed out. A breeding program to develop
hay type varieties is underway. In this project selections are
being made from introductions from the U.S. Department of
Agriculture.
“2. Arkansas Experiment Station, Fayetteville, C.K.
McClelland; Stuttgart, C.R. Adair.
“The history of soybean production in Arkansas was
mentioned brieﬂy. The crop was ﬁrst grown in the State
about 1921. In 1945 it was grown on 267,000 acres.
“In 1943 there was normal to excessive rainfall in the
early summer which was followed by a serious drought in
mid and late summer. Probably because of the drought in
July and August no disease was serious. There was very little
insect damage except caterpillar damage to the late varieties
at Stuttgart.
“Based on needs of growers the breeding program
should seek to produce:
“a. A short season variety that can be used to precede or
follow fall sown small grains
“b. An edible variety that can be produced on a ﬁeld
scale
“c. A hay variety that will produce high yield of beans
for grain
“d. A high yielding, medium maturing, high oil content
variety
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“Most varieties produce good forage yields but produce
very low seed yields although the plants set pods. Plants
that were covered with cheese cloth produced a good crop
of seed but plants shaded in a lath shed did not set any
more seed than plants in the open. The non-setting of seed
did not appear to be caused directly by insects although
it was suggested that it might be caused by a virus or
bacterial disease that was transmitted by insects. It was also
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suggested that the soybeans were planted too early although
one introduction from the U.S. Department of Agriculture
produced a good yield when planted April 15 and vegetable
varieties grown in gardens set seed.
“The velvet bean caterpillar caused serious damage;
Tennessee Non-Pop was the most resistant to that insect.
“4. Georgia Experiment Station, Experiment. U.R. Gore
“Low yield caused by late summer drought, poorly
adapted varieties, insects (velvet bean caterpillar), disease
(root rot), and shattering.
“Most of acreage devoted to hay varieties.
“A new hay variety, Gatan, which was selected from
Otootan is being increased.
“The breeding program includes work on seed, hay, and
edible varieties. At this time the best varieties are: seed–
Ogden; hay–Gatan; and edible–Seminole.
“Tifton–J.L. Stephens
“The uniform groups were grown at ﬁve locations. The
variety-station interaction was high which indicates that none
of the varieties now available are widely adapted in south
Georgia. The demand in that section is for a dual purpose–
high seed and hay production-variety.
“One of the serious problems is ‘rust’ which might be a
potash deﬁciency.
“5. Louisiana Experiment Station, Baton Rouge. J.P.
Gray
“The need in Louisiana is for a forage type variety that
will control the weed growth and produce a high yield of
seed. Varieties that mature in midsummer are not reliable in
yield and the seed produced is of low quality and viability.
Early varieties sown after fall grains usually make high
yields which suggests the need for further date of planting
experiments.
“Mr. Gray suggested that the factors used for
designating lodging were not suitable for viny forage type
varieties.” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
881. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “6. North Carolina Experiment
Station, Raleigh. J.A. Rigney
“Nutritional deﬁciencies were observed at several
locations. At Rockymont none of the varieties produced a
signiﬁcant yield of seed although there were differential
varietal responses. Deﬁciencies were also noted at other
locations. The Soils Department of the North Carolina
Experiment Station plans to carry on comprehensive
fertilizer studies with soybeans in 1944. Demonstration plots
of a few fertilizer treatments will also be grown adjacent to

the experimental plots.
“Dry and hot weather prevailed at Raleigh in 1943 so
the nurseries were not harvested. Sclerotium rolfsii was
severe at one location and a differential varietal response
was observed. Fusarium wilt was severe at another location.
Nematodes caused damage at one location. Palmetto
appeared to be resistant so it will be included in the
hybridization program.
“The breeding program was started in 1941. Selections
from introductions have been made and also a hybridization
program has been started.
“7. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“Excessive rainfall in May (23 inches) followed by a
drought in midsummer caused yields to be low in 1943.
Group IV grown in the northeastern part of the state and
Group V in the east central and central part. No soybeans
grown in the western part of the state because of the low
rainfall and rodents.
“Soybeans formerly grown for forage but farmers are
now interested in growing them for seed production in the
eastern part of the state. Most farmers plant soybeans on
their poorer soils. An effort is being made to have some of
the better soils used for the production of this crop.
“Favorable harvesting conditions usually prevail in
September and October so a variety of Arksoy type maturity
is about right.
“Blister beetles are usually the most serious insect pest.
Bacterial pustule and pod and stem blight were the most
serious diseases in 1943.
“Information on date of planting, varieties, and
fertilizers are needed.
“Drought and hot dry weather may occur any place in
the state although an average rainfall is higher in the eastern
than in the western part of the state. It is thought that low
humidity at ﬂowering time is detrimental to seed setting.
“8. South Carolina Experiment Station, Clemson. W.R.
Paden
“The yields have been very low in South Carolina. In
the past most of the interest has been in forage varieties. The
leading variety has been Otootan with Red Tanner becoming
more prominent.
“The cooperative project has stimulated interest in
soybeans at Clemson. Groups V and VI were grown in 1943.
An early frost damaged the late varieties. Varieties of Ogden
to Volstate maturity were best. Boone, Macoupin, and S100
were too early. The Clemson variety shatters too badly for
seed production. There is a need for a non-shattering variety
of the Clemson type.
“Florence and Monetta. E.E. Hartwig
“Drought and velvet bean caterpillar were serious in
the Florence area. The late varieties suffered most from
the drought. Volstate is being promoted by the Coker’s
Pedigreed Seed Company, Hartsville, South Carolina.
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“Groups V and VI were grown at Monetta and the
variety, Monetta, looked good there.
“9. Tennessee Experiment Station, Knoxville. J.B.
Washko
“West Tennessee may be the best situated for soybean
production because of the proximity of oil mills.
“In 1943 there was a drought in the western part of the
state but normal rainfall was obtained at Knoxville.
“Ogden and Volstate best varieties. Tennessee Non-Pop
also good but it has been dropped from certiﬁcation because
of lack of uniformity. It was suggested that desirable uniform
types might be obtained from that variety by selection.
“Non-shattering Ogden types should be obtained. Rate
of planting, Ogden variety, 1943 (2½ ft. spacing)
rate (lbs/A); yield (bu/A)
“10 21.3
“20 23.6 3.0 bu/A for sig. diff.
“30 25.7
“40 28.0
“50 25.5
“Row spacing, Ogden variety, 1943 (rate of planting: 30
lbs/A)
“spacing (ft.); yield (bu/A)
“2½ 14.6
“3 18.0 3.1 bu/A for sig. diff.
“3½ 16.3
“drilled (7-inch rows) 14.4 10. Texas Experiment
Station, College Station. K.F. Manke The coastal and eastern
parts of the state are not adapted to soybean production
because of high humidity. The central ‘black-lands’ section
cannot produce soybeans because of root rot. Production is
limited to the western and northern irrigated sections. The
Rio Grande section is not important as a soybean producing
area because of competition with other crops. It has been
observed that low humidity is not harmful to seed setting if
ample soil moisture is provided by irrigation.
“Insects and rodents usually cause some damage in
western area.
“Soybeans are sometimes planted in Rio Grange section
about September 15. When planted at that time, all the
varieties matured in 85 to 95 days.
“A system of planting nurseries by using a two-row
planter and dropping by hand was described.
“Dr. R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois, gave an illustrated lecture
on ‘Interesting War-Time Developments at the Northern
Regional Research Laboratory.’
“Fourth Session: 8:30 a.m., March 2, Stoneville,
Mississippi
“J.L. Cartter, chairman
“Discussion of soybean diseases
“W.B. Allington, U.S. Regional Soybean Laboratory:
“Most important diseases in the South are:
“a. Pod and stem blight (Diaporthe sojae)

“This disease caused by a weak parasite. Any
unfavorable environmental condition may predispose the
plant to infection. The causal fungus is saprophytic [lives
on dead or decaying organic matter] so it cannot readily be
controlled by crop rotation. It is most severe on lighter soils.
Arksoy strains are susceptible.
“b. Southern root rot (Sclerotium rolfsii)
“This disease is widespread and causes much damage.
“c. Charcoal rot (Sclerotium bataticola)
“Other soybean diseases are:
“a. Anthracnose (Glomerella glycenes)
“Symptoms may be similar to pod and stem blight but
the picnidia are not usually in a deﬁnite pattern.
“b. Nematodes (Heterodera marioni)
“Cause serious damage in some locations in the
southeast. There seems to be differences in varietal reaction.
“c. Downy mildew (Peronospora manshurica)
“The amount of damage is difﬁcult to determine. Some
varieties have only a ﬂecking and the lesions do not develop.
“d. Bacterial leaf spots
“(1) Blight (Pseudomonas glycinea)
“(2) Pustule (Xanthomonas phaseoli var. sojense)
“There are probably two other bacterial leaf spots also
which make it extremely difﬁcult to know which of the four
diseases are being dealt with in any particular case and so to
determine varietal response.
“e. Frog-eye (Cercospora daizu)
“There is differential varietal response to this fungus.
Otootan is very susceptible.
“f. Mosaic
“Symptoms appear early but the plant seems to
overcome the diseased condition and produces normal seeds.
“g. Purple spot on seeds (Cercospora sp)
“Experiment conducted in Illinois in 19S3 to study
effect of this disease on the succeeding crop. It did not
reduce the yield but there were more infected seed on plants
from diseased seed than there were on plants from healthy
seed.
“h. Bud blight (virus) Infection of the plant in early
stages kills terminal bud. The axillary buds may then
develop and produce a dwarfed, branched plant. When pods
are infected early, no seeds are developed and the pods
turn brown and drop off. If the pods are infected late, they
produce seeds and the seeds are normal in appearance except
for size. A 50 percent infection in the ﬁeld was estimated to
cause 25 percent reduction in yield. This disease may not be
present in the South.
“There are two strains of the virus. These are
indistinguishable in the ﬁeld but they can be separated in the
greenhouse.
“i. Wildﬁre (bacterial) This disease is new on soybeans
but potentially it is the most serious disease.
“General considerations in the disease program
“a. Because of the naturally spotted occurrence of many
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diseases in the ﬁeld, care should be exercised and a variety
studied under a wide range of conditions before concluding
that it is resistant.
“b. Nurseries should be conducted in areas where
diseases are known to occur so that the varietal reaction can
be determined.
“c. Seed treatment experiments should be undertaken.”
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
882. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “Dr. J.L. Weimer, Georgia
Experiment Station
“Most of the soybean diseases found in the South now
were noted in southeastern and Gulf Coast states in 1925.
The increased production of soybeans in recent years are
causing these diseases to become more of a factor in soybean
production.
“Discussion of soybean insect pests
“Dr. Clay Lyle, Mississippi Agricultural Experiment
Station:
“Soybean insects in order of their importance:
“a. Velvet bean caterpillar (Anticarsia gernmatilis)
“This insect over-winters in the southern tip of Florida.
It is of the greatest importance in the southeastern states.
It reaches Stoneville in late August or early September.
It can be controlled with cryolite or barium or sodium
ﬂuorosilicate.
“b. Bean leaf beetle (Cerotoma trifurcata)
This insect is variable in color and markings. They
feed on young plants and are easily disturbed making them
difﬁcult to ﬁnd. They over-winter as the adult. Control is by
dusting with cryolite or derris.
“c. Mexican bean beetle (Epilachna corrupta)
Found east and south of Mississippi. Not found at
Stoneville but usually are in the eastern part of the state.
“d. Southern striped blister beetle (Epicauta lemniscata)
“Sometimes very serious in limited area. They can be
controlled with cryolite or by driving off and burning.
“e. Grasshopper (Melanoplus sp.?)
“Control by use of poison bait. Usually of minor
importance.
“f. Green stink bug (Aprosternum hilaris)
“Usually of minor importance. No control measure
known. Summary of 1943 southern agronomic data Paul
R. Henson, U. S. Regional Soybean Laboratory Because of
limited time, it was decided to take this phase of the work up
at the same time the plans for 1944 were being formulated.
“Summary of 1943 southern chemical data

“J.L. Cartter, U.S. Regional Soybean Laboratory
“The effect of environment on chemical composition
was discussed
“a. At Hartsville, South Carolina, Groups V and VI were
planted at two dates. For the most part, varieties in the later
planting had the highest oil content.
“b. Any condition that increases the vigor of the plant
tends to increase the oil content.
“c. Iodine number of the oil is governed by the
temperature during the time from fertilization to maturity of
the seed. The higher the temperature during that period, the
lower the iodine number.
“d. The variety x location interaction for chemical
composition seems to be higher in the southern region than
it is in the Cornbelt states in the north central region. An
effort will be made to deﬁne areas in the South wherein the
chemical samples can be composited for analysis.
“e. The oil content is more stable between locations than
protein.
“Fifth Session: 1:30 p.m., March 2, Stoneville,
Mississippi
“P.R. Henson, chairman
“Arranging uniform nursery tests or 1944
“L.F. Williams, U.S. Regional Soybean Laboratory
“The question of excluding all colored-seeded varieties
was raised. Dr. Milner pointed out that there is not much
discrimination against the oil from colored varieties and that
it should be possible to overcome the slight prejudice against
meal from those varieties. It was decided that since some
colored-seeded varieties were being used in the breeding
program that they should be included in the uniform tests.
“Groups V and VI were reorganized into three groups
in order to have a narrower spread in maturity among the
varieties within a group.
“The varieties in Uniform Groups V, VI, and VII were
decided upon by studying their performance in the uniform
tests in 1943 and in tests at the southern stations in former
years. The varieties and the source of seed for 1944 and 1945
for Groups V, VI, and VII are given below. The varieties in
Group IV are also given although there, was no discussion
on the varieties to be included in that test.
“Uniform Group IV
“1. Boone
“2. Chief
“3. Gibson
“4. Macoupin
“5. Patoka
“6. S32-11
“7. S55-10
“8. S55-35
“9. S100
“Uniform Group V
“Source of Seed
“Variety, 1944, 1945
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“1. Arksoy 2913, Arkansas, Arkansas
“2. Magnolia, Tifton, Stoneville
“3. Mamredo, Stoneville, Stoneville
“4. N. 41-39, North Carolina, North Carolina
“5. Ogden, North Carolina, Tennessee
“6. P.I. 97066, Stoneville, North Carolina
“7. Ralsoy, Stoneville, Stoneville
“8. 2-40-A, General American Life Insurance Co.,
Arkansas
“9. 26-39M, Gen. Amer. Life Ins. Co. Arkansas
“1. Au #1, Alabama, Alabama
“2. Clemson, Clemson, Clemson
“3. Clemson Non-Shattering, Henson (N.C. Seed Co.),
North Carolina
“4. Mamloxi, Stoneville, Stoneville
“5. Missoy, Tifton and West Point, West Point
“6. Monetta, Monetta and Tifton, Tifton
“7. N 41-90, North Carolina, North Carolina
“8. Ogden, North Carolina, North Carolina
“9. Palmetto, Tifton, Tifton
“10. P.I. 85335, Stoneville, Stoneville
“11. P.I. 89775A, All 1943 tests, All 1943 tests
“”12. Rose Non-Pop, North Carolina, North Carolina
“13. Tennessee Non-Pop, Tennessee, Tennessee
“14. Tokyo, North Carolina, North Carolina
“15. Volstate, North Carolina, Tennessee
“16. Wood’s Yellow Henson (N.C. Seed Co.), North
Carolina
“Extra variety at some locations.
“P.I. 84922, 1943 tests.
“Source of seed
“Variety, 1944, 1945
“1. Acadian, Louisiana, Louisiana
“2. Avoyelles, Louisiana, Louisiana
“3. Cherokee, Alabama and Arkansas, Arkansas
“4. Delsta, Stoneville, Stoneville
“5. Getan, Experiment, Georgia, Experiment, Georgia
“6. L Z, Louisiana, Louisiana
“7. Mamotan 6640, Stoneville, Stoneville
“8. Nanda, Arkansas, Stoneville
“9. Pelican #1, Louisiana, Louisiana
“10. Seminole, Experiment, Georgia, Experiment,
Georgia
“11. Wood’s Yellow, Henson (N.C. Seed Co.), North
Carolina
“Plan for Uniform Tests in 1944
“1. Number of replications–4
“2. Length of row–plant 20 feet, harvest 16 feet
“3. Rate of planting–200 viable seeds per 20-foot row
“4. Design–it was the opinion of most everybody at the
Conference that since the number of varieties was small,
complete randomized blocks could be used.
“5. The station that was to grow seed of each variety
in the uniform tests for planting in 1945 was agreed upon.

These stations ere given above in the variety lists.
“6. A. scale for recording shattering notes was worked
out which is to be included in the instructions for recording
notes in 1944 as follows: ‘Shattering shall be recorded on a
scale of 1 to 5 according to the following: (1) no shattering;
(2) 1 to 5 percent shattered; (3) 6 to 10 percent shattered;
(4) 11 to 24 percent shattered; (5) 25 percent and over
shattered.’”
“Mr. Henson suggested that a uniform numbering
system to be used by the southern states in designating new
selections be set up. The following system was agreed upon:
“1. Alabama–Au
“2. Arkansas R
“3. Florida–F
“4. Georgia–Ga
“5. Louisiana–La
“6. Mississippi–D
“7. North Carolina–N
“8. Oklahoma–Ok
“9. South Carolina–SC
“10. Tennessee–UT
“11. Texas–TS
“12. Virginia–V
“Dr. J. E. Adams brought up the question of the name,
‘Edsoy’, which had been assigned to the soybean variety,
F.P.I. 85355 and which was introduced by the Delta
Experiment Station. Dr. Adams read correspondence between
a grower in the South, the A.E. Staley Manufacturing
Company, Decatur, Illinois, and Mr. W.J. Morse which
brought out the fact that the name, ‘Edsoy’ for that variety
conﬂicted with the Staley Company’s use of the name,
‘Edsoy’ for one of their food products. The Staley Company
had used the name, ‘Edsoy’ for 13 years so the use of that
word as a varietal name was clearly a case of infringement
on the rights of the Company.
“Mr. Rigney made a motion, seconded by Mr. Manke,
that the Conference recommend to the Delta Experiment
Station that the variety, F.P.I. 85355 he renamed. Motion
carried unanimously.
“Mr. Aamodt suggested that the Conference choose
several names and let the Delta Experiment Station make the
ﬁnal decision.
“Several names were suggested. Finally the name
‘Delsoy’ was chosen and the representatives of the Delta
Experiment Station agreed on that name for F.P.I. 85355.
“It was suggested that Mr. Morse be notiﬁed so that the
name could be checked to make sure that it did not conﬂict
with the name of any manufactured food product or with
the name of any other variety of soybeans. Mr. McClelland
suggested that the A.E. Staley Company be notiﬁed of the
change” (Continued). Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
883. U.S. Regional Soybean Laboratory. 1944. Southern
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States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued):
“7:30 p.m., March 2, Stoneville, Mississippi
“L.F. Williams, chairman
“Discussion of breeding methods and maintaining pure
seed stocks
“1. Maintaining stocks of pure seed
“Mr. O’Kelly explained a system that he had used
to develop pure line strains from the Ogden and Volstate
varieties.
“Dr. Aamodt suggested that a large number of plant rows
be grown. The off type rows could be discarded or at least
kept separate, and the typical rows could either be bulked
together or they could be planted in larger plots the next
year and then bulk the lines that were alike. The advantage
of keeping the lines separate through the second year is that
there is an opportunity to check the lines again and make
sure that no off type lines were included. This system is
essentially the one followed by Mr. O’Kelly. Varieties were
assigned to most experiment stations represented at the
Conference, and it was suggested that as soon as possible
(the plants could be collected in 1941) that this system be
used to develop pure seed stocks.
“Ogden and Volstate are the only varieties in the
South that have been puriﬁed by this method. Dr. Williams
suggested that if there are different lines of any of the
southern varieties, they should all be grown at the same
station to determine if they are the same or not and to save
the best one.
“2. Methods of handling hybrid material
“At the North Carolina Experiment Station plants are
selected from the F2 population and grown in plant rows
in F3. F3 lines that seem to be of the desired type that are
reasonably uniform in plant type are harvested and planted in
a yield test in F4.
“Dr. Williams mentioned that at the Iowa Experiment
Station a yield test is conducted in F3 by spacing the F2
plants far apart in the row.
“The backcross method is being used by Dr. Williams
and also in North Carolina. The crosses listed below were
made by Dr. Williams in 1943. Anyone wishing to have the
Laboratory use these to make backcrosses should notify Dr.
Williams. The crosses are:
“Female Parent, Male Parent, Number of seeds
“Lincoln x Biloxi, 22 seeds
“Lincoln x Ogden, 5
“Lincoln x Mammoth Yellow, 6
“Lincoln x Herman, 11
“Lincoln x Edsoy, 13
“Lincoln x Ralsoy, 15

“Macoupin x Ogden, 6
“Macoupin x Herman, 6
“Ralsoy x Lincoln, 8
“Ralsoy x Edsoy,
“Ralsoy x 89775A, 1
“Ralsoy x Ogden, 12
“Ralsoy x Herman,
“Ogden x Edsoy, 7
“Ogden x Biloxi, 10
“Mammoth Yellow x Ogden, 7
“Missoy x Ogden, 14
“Biloxi x Ogden, 13
“Nanda x 81044, 9
“Nanda x Edsoy, 12
“Nanda x Seminole, 5
“Nanda x Rokusun, 2
“Seminole x Rokusun, 1
“In 1943 a number of F2 populations and F3 lines were
grown at the Delta and North Carolina Experiment Stations.
These were harvested and grouped according to maturity
dates. It was suggested that Mr. Henson send lists of all of
this material to the collaborators in the southern states so
they could request the material they thought suitable for their
area.
“Sixth Session: 8:30 a.m., March 3, Stoneville,
Mississippi
“P.R. Henson, chairman
“1. General agronomic problems with soybeans in the
southern states
“J.F. O’Kelly:
“a. Problems to be considered in soybean projects in the
South
“(1) Cropping and fertilizer studies to raise level of
fertility of soils used for soybean production
“(2) Weed control should be cooperative project between
agronomists and agricultural engineers
“(3) Disease studies
“(4) Storage
“(5) Development of improved seed stocks
“(6) Utilization–determine best varieties for sprouting
and canning
“b. Discussion
“The relationship between germination and seed coat
color and retention of viability was brought up. Mr. Cartter
mentioned that there was some data on this that could be
obtained from the U.S.D.A. Seed Laboratory in Washington
and mimeographed for distribution.
“2. Discussion of date of planting tests and suggestions
for 1944 The need for data on date of planting seemed to be
general, but there was a difference of opinions on the method
to use in obtaining those data. It was ﬁnally agreed to select
several varieties then each station could select four varieties
from that list. The varieties selected wore: Macoupin, S100,
Arksoy, Ogden, Palmetto, Volstate, and Acadian. Each
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collaborator was to let Mr. Henson know how many tests he
would grow and which varieties would be included.
“3. Administrative problems: J.L. Cartter
“4. General discussion.
“Motion by Mr. Manko, seconded by Dr. Aamodt, and
passed unanimously that the Conference go on record as
appreciating the ﬁne cooperation of the Delta Experiment
Station throughout the Planning Conference.
“Dr. Adams expressed his appreciation in having the
Conference at the Delta Experiment Station.
“C.R. Adair, Secretary of Conference
“February 29 to March 3, 1944
“RSLM 112”
Note: This is the earliest English-language document
seen (Nov. 2018) that contains the words “backcross” or
“backcrosses” (or “backcrossing,” “backcrossed,” etc.). Dr.
L.F. Williams of the U.S. Regional Soybean Laboratory
seems to be the main person connected with this new
breeding technique. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
884. Weber, C.R. 1944. Lincoln: a new variety high in yield
and oil content. Soybean Digest. March. p. 6-7.
• Summary: “Article and photos are from Farm Science
Reporter.” Editor’s introduction: “Account of a new
outstanding soybean variety that will be grown on Midwest
farms in the near future.
“A new soybean variety that has ‘showed its heels’ in
yielding ability to every other bean with which it has been
compared in Iowa for the last ﬁve years will be grown by a
few Iowa farmers in 1944 and it should be in the hands of
many who want to give it a try in 1945 and 1946. It promises
to be one more vital aid to our farmers in their ‘food battle’
of this war period.
“The new variety, Lincoln, has outyielded Richland,
Mukden, B.H. (Black Hilum) Manchu, Dunﬁeld and Illini
in northern, central and southern Iowa tests that range from
three to ﬁve years. The Lincoln has been ahead of every
other variety in yield in all of these tests every year. But that
doesn’t mean that it may be just the variety you want. For
instance, it doesn’t stand up nearly as well as Richland, not
quite as well as Mukden, but it is better than Dunﬁeld and
Illini. In none of the Iowa station tests has it ever lodged
badly enough to cause excessive loss in harvesting. Then,
too, Lincoln is too late, our tests show, to be safely grown in
the northern third of Iowa. We are therefore recommending
that it be grown only in the counties from Woodbury,
Webster, Black Hawk and Dubuque south and not in any
counties north of these.
“We do not need to lean entirely on the Iowa station tests
to measure the yielding ability of this new soybean variety,
for it has had extensive tests in Ohio, Indiana, Illinois,
Missouri and Nebraska also. As an average of 61 replicated
trials in those ﬁve states and Iowa during the ﬁve years of

1938 to 1942, Lincoln has outyielded Illini and Dunﬁeld
by an average of 6.1 bushels to the acre, or 22 percent. It
has averaged a day earlier than Illini, has lodged less than
either Dunﬁeld or Illini and has had superior seed quality.
It has been superior to Dunﬁeld in percentage of protein,
percentage of oil and drying quality of the oil. Dunﬁeld has
been considered the best variety in quality of oil.
“And so–for the southern two-thirds of Iowa, as well as
many areas of our surrounding states–Lincoln offers to step
up yield of beans to the acre and, because of its higher oil
content, it should be a real boon in this war period when fats
and oils are so badly needed.
“In order to insure the widest distribution and the
most rapid increase of high quality seed of this new bean
variety, local units of the different farm organizations in the
southern two-thirds of Iowa were asked to recommend men
in the different counties best qualiﬁed from the standpoint
of previous experience, equipment and weed free soil, to
receive the 1943 seed. The whole effort has been to place
the seed in such a way as to insure its most rapid increase
and ready availability to the largest number of farmers for
planting in 1945. Arrangements have already been made for
the distribution of the entire 1943 seed supply. Many should
be able to obtain seed locally for planting in 1945 and almost
anyone who wants it for the 1946 crop.
“Not a ‘Hybrid’: Lincoln is not a ‘hybrid’ bean–it
came from a natural variety cross between a white ﬂowered
Mandarin and Manchu. The original hybrid between these
two varieties was grown by C.M. Woodworth at the Illinois
Agricultural Experiment Station in 1935. From individual
plant selections made and tested by L.F. Williams of the
United States Regional Soybean Laboratory, in short progeny
rows, this new variety of Lincoln originated. It was ﬁrst
tested in yield trials in 1938.
“In search for superior adapted varieties of soybeans
approximately 3000 plant introductions from the Orient
have been tested cooperatively in Iowa by the United States
Regional Soybean Laboratory and the Iowa Agricultural
Experiment Station. Varieties now recommended, such as
Mukden, Richland, Illini, Dunﬁeld, Black Hilum Manchu
and so forth. are the result of single plant selections from
plant introductions into the United States. However, not all
of these varieties were selected in Iowa. Nor was the Lincoln
variety selected in Iowa. The greatest emphasis in soybean
breeding work in Iowa is on the production of superior
varieties for commercial utilization.
“Soybeans, like oats, are naturally self-pollinated. To
artiﬁcially make a hybrid, it is therefore necessary to apply
pollen by hand from one variety to the newly opened ﬂower
of another variety. This cross pollination must be performed
at a critical stage, and even with skilled workers only a few
crossed seeds can be produced from many hours work.
“The Iowa Station and other experiment stations are
doing some hybridization in cooperation with the Regional
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Soybean Laboratory. For example, we are trying to ‘hook
up’ through hybridization the early maturity and ability
which Richland has to stand up and not lodge along with the
yielding ability and the good oil qualities of Lincoln.
“Hybridization in soybeans is quite different from that
in corn. With corn the plant breeder takes plants which
normally are cross-pollinated and sees that they are selfpollinated–producing inbreds–ﬁnally getting them into
puriﬁed lines. These inbred lines are then crossed to get the
‘push’ which the crossing of inbreds brings.
“Obviously when you have to open the tiny ﬂower of
the soybean at just the right stage (using good light and
magnifying glasses in order to see what you are doing) and
dust on it carefully the pollen from another variety in order
to get one soybean pod, we can never hope to get much
hybrid soybean seed. Sometimes these pollinations do not
‘take,’ and in that case you get no seed for the work. If the
pollination is successful you may get from one to three
seeds–average one. The speciﬁc purpose of hybridization in
soybeans is to bring together and recombine the characters
of two varieties so that in later generations you can select the
one or ones that have the particular characters you want.
“It was through a cross of varieties that Lincoln
originated, but the cross happened to be one of the few
natural crosses–not made by man.
“Lincoln has a yellow seed with a black hilum (scar),
white ﬂowers, tawny (brown) pubescence (the hairiness of
stems and leaves) and resembles Manchu in general habit
and growth.
“Lincoln is not the ‘last word’ in soybeans and we hope
that in the future other still better ones will come. In the
meantime, until Lincoln seed becomes available for those in
the areas to which it is adapted, what should we do to step up
production? Iowa stands second in the United States in the
number of bushels of soybeans produced, but third (Illinois
and Ohio are ahead) in yield per acre. Iowa soybean yields
can be expected to rise steadily as farmers gain experience
with this crop, which is well adapted to Iowa soil and
climate.
Photos: (1) A single plant of Lincoln which measured
51 inches in height. (2) “This picture [of Lincoln soybean
plants growing in a ﬁeld] was taken just before maturity.”
(3) “Lincoln plants at the combine stage.” (4) This “picture
shows the technique in hybridizing soybeans. Magnifying
glasses and good light are essential. The tiny ﬂower must
be carefully opened and the pollen of another variety dusted
on the seed producing parts. Lincoln is not a hybrid, but a
pure line selection from a hybrid population.” Address: Asst.
Agronomist of the USDA stationed at Iowa State College
[Ames, Iowa].
885. Garden Gate, Columbia Broadcasting System. 1944.
Interview with W.J. Morse. Radio broadcast. CBS. 9:15 to
9:45 AM. April 22. 3 p. transcript.

• Summary: “Worcester: I’ve a guest with me today to tell
about a relatively new crop in the Victory Garden. He’s W.J.
Morse–well known authority on soybeans. And after you
hear him tell of the uses and values of the soybeans that can
be grown easily in the average Victory Garden–I’m sure
you’ll agree that most any garden plot of reasonable size
ought to include a row or two of vegetable soybeans this
year.
“Mr. Morse–I’d like to know ﬁrst off, what’s the
difference between these so-called vegetable soybeans and
the kind farmers in the middlewest have been raising by the
millions of acres for these past few years–for oil and for
livestock feed?
Morse: There really isn’t a great deal of difference.
They’re all soybeans. They look alike and grow alike. But
the vegetable varieties have certain qualities that make them
better eating. For instance, most of the regular soybeans are
more difﬁcult to prepare and are tougher and harder. Many of
the beans used for livestock feed have a less desirable ﬂavor.
So the vegetable soybeans are really just a selected group of
varieties better suited for table use.”
“Tell me Mr. Morse–have we paid much attention to
soybeans in this country until recent years?
“Morse: A little over 50 years ago the Indiana
Experiment Station mentioned the use of soybeans as a
coffee substitute [Plumb 1894]. That’s the ﬁrst published use
in this country other than for forage purposes. It seems that
some Indiana farmer and his neighbors had been roasting
the beans to make a coffee substitute. Only in recent years
however has there been widespread interest in soybeans as
human food in this country.
“Worcester: Well let’s get down to the facts of raising
these vegetable soybeans in the home victory garden. What
kind of crop are they? Anything like other beans?
“Morse: They grow much the same as the regular green
bush beans. You plant them about the same time of year as
corn or beans. They grow best in rows, 2½ to 3 feet apart and
about 3 inches apart in the row. Seed ought to be inoculated
before planting, and seeds can best be planted by hand in a
small garden, putting them in about 1 inch deep.
“Worcester: How long before they’ll be ready for the
table?
“Morse: That depends on the variety you plant and the
way you use them. Some kinds like the Giant Green and
the Sioux will mature in about 100 days. Others like the
Hahto and Rokusun will take half again that long or about 5
months.
“Worchester: That’s a little too long for some gardens in
the northern states.
“Morse: Yes, I’m afraid so. In fact, unless the season is
unusually favorable, many parts of the northern states are too
cold for soybeans–the growing season just isn’t long enough.
Of course, if you use the beans as a green vegetable, shelled
from the pod like peas or lima beans, then you can harvest a
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little earlier than if you are trying to get mature dry beans.”
Also discusses how to harvest, shell, cook vegetable
soybeans. The biggest pest is rabbits, which can be stopped
by dusting with hydrated lime. The key point is to be sure
you have the right variety “and a long enough growing
season so that the soybeans will mature before frost. They
take quite a bit more time than the usual green beans.”
886. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1944. Varieties of farm
crops for Montana, 1944. Montana Agricultural Experiment
Station, Circular No. 177. 30 p. April. See p. 9-10, 26.
Revision of Circular No. 171 (March 1943).
• Summary: Page 9 states: “Soybeans have been grown in
yield trials on dry and irrigated land for a number of years
in Montana. The soybean plant is very susceptible to injury
from frost and drought and to damage from grasshoppers and
rabbits. These production hazards have made this crop an
undesirable one for dry land. Under irrigation some varieties
have matured fairly well at the branch stations at Huntley
and Corvallis.
“The Department of Agronomy of the Montana
Agricultural Experiment Station does not recommend the
general production of soybeans in the State. However, earlymaturing varieties such as Minsoy may be grown for seed
production and Early Minnesota Manchu for hay production
under irrigation where corn matures satisfactorily. Yields of
seed under irrigation at the Huntley Station have averaged
from 25 to 30 bushels per acre and the yields of hay from 3
to 3½ tons per acre.”
Circular No. 171 (March 1943), titled “Varieties of farm
crops for Montana 1943,” of which this is a revision, does
not mention soybeans. Address: Dep. of Agronomy and
Soils, Bozeman, Montana.
887. Madson, B.A. 1944. Growing soybeans in California.
University of California Agricultural Experiment Station,
Lithoprint No. 37. 4 p. April. (Berkeley, Calif.). Also cited as
Multilith No. 80.
• Summary: Contents: Introduction. Varieties. Climatic and
soil requirements. Culture. Harvesting. Enemies (Rabbits,
red spider, and nematodes).
An excellent summary of experience with soybeans
in California. “According to the results of tests carried on
during the past twenty-ﬁve years, however, there is little
prospect of the soybean’s becoming an important cash crop
in this state. During this period numerous varieties have been
tested, many of them in several localities; but seldom have
the yields been high enough to be proﬁtable... or to justify
continued production.” The two best-yielding varieties (in
pounds of seed per acre in 1938) were Laredo (1,250) and
Virginia (1,100).
Where yields were good, as on bottom lands of the
lower Sacramento River and warmer coastal valleys, other

crops would yield a greater net cash return per acre. Notes
that most available soybean varieties are susceptible to
shattering. Address: Prof. of Agronomy and Agronomist,
Univ. of California, College of Agriculture, Agric. Exp.
Station, Berkeley 4, California.
888. Bain, Douglas C. 1944. Reports of diseases on forage
crops: Diseases on soybean in Louisiana. Plant Disease
Reporter (USDA) 28(16):540-41. June 7.
• Summary: “Soybeans (often with corn) are planted
extensively throughout the State south of Alexandria. Thus
far the plants have been rather free from disease. Traces of
mosaic (virus) were found in many ﬁelds in this entire area.
Downy mildew (Peronospora manshurica) was found in
one ﬁeld near Moreauville in Avoyelles Parish, apparently
affecting only the lower leaves of the plants. Leaf spot
(Cercospora daizu) [C .sojina] was found occasionally in
traces.
Two different leaf diseases were noted in one large
ﬁeld near Bunkie. One was characterized by a very faint
Yellow blotching and water-soaked appearance conﬁned to
the veins on the lower surface of the leaf. Affected leaves
apparently are shed at this early stage of the disease. Later,
after the leaves are shed, the water-soaking becomes more
pronounced and affected areas turn brown. Aphids were
found on some of the leaves. Large brown spots, 3mm or
more in diameter, surrounded by a rather wide yellow halo,
were typical of the other disease, which was more common
and more severe.
“Bacteria were found to be associated with both
diseases. May 29–June 3.” Address: Emergency Plant
Disease Prevention Project.
889. Koehler, Benjamin. 1944. New developments in
soybean disease studies. Soybean Digest. June. p. 6-7.
• Summary: The occurrence and prevalence of charcoal
rot, pod and stem blight, bacterial pustule, and bud blight
on soybeans in the U.S.A. are reviewed. Tobacco ring-spot
virus causes spotting and falling off in Illinois, but causes
bud blight in Iowa. On co-operative seed treatment tests,
Spergon gave the highest stand increase in 3 northern states
using a Manchu type of soybean. In the other 6 states,
where the Lincoln variety was grown, the best results were
obtained with Arasan. Only one case showed a signiﬁcant
increase of yield. In another series of tests, the emergence
of Mukden seed type soybean was signiﬁcantly beneﬁted by
seed treatment with Spergon and Arasan in 6 out of 13 states.
Address: Illinois Agric. Exp. Station.
890. Bain, Douglas C. 1944. Wildﬁre and other diseases
on soybean in Louisiana. Plant Disease Reporter (USDA)
28(20):656. July 7.
• Summary: “In the report for the week of May 29–June
3 (PDR, June 7) 2 diseases of soybean were described but
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the causal agents had not been determined. Specimens were
sent to Dr. Leland Shanor and referred by him to Dr. W.B.
Allington of the Division of Forage Crops and Diseases
[USDA]. Dr. Allington determined the second disease
described (l.c.) as a new disease on soybean that is attracting
much attention at the present time. According to Dr. Shanor,
transmitting Dr. Allington’s identiﬁcation, ‘It apparently is
caused by the same bacterium that is responsible for wildﬁre
of tobacco and by some, is considered probably one of the
most serious diseases of soybean that we have at the present
time. Dr. Allington has had specimens of this sent in to him
from widely separated localities.’ This, then, apparently is
the ﬁrst report of wildﬁre on soybeans in Louisiana. The
disease has been found only in one location (near Bunkie in
Avoyelles Parish) and appeared to be severe at the time it
was observed. As far as is known, no tobacco is grown near
Bunkie. Perique tobacco (about 50 acres) is grown about 150
miles from Bunkie (at Grand Point, St. James Parish), but
there has been no wildﬁre on tobacco there this year as yet.
The other (ﬁrst) undetermined disease described (l.c.) has not
yet been identiﬁed
“Stem blight (Diaporthe sojae) and charcoal rot
(Sclerotium bataticola) were found in ﬁelds of soybeans in
Assumption Parish. Damage was evident but not serious.”
Address: Emergency Plant Disease Prevention Project.
891. Honey, Edwin E. 1944. Brown Spot on soybean in
Wisconsin. Plant Disease Reporter (USDA) 28(20):656. July
7.
• Summary: “In Dane County, on some volunteer plants
of soybean at the University Farm, the brown spot disease
caused by Septoria glycines has been found. This is the ﬁrst
report of this disease for Wisconsin. June 8-16.” Address:
Emergency Plant Disease Prevention Project.
892. Atkinson, R.E. 1944. Diseases on soybean in North
Carolina. Plant Disease Reporter (USDA) 28(21):687. July
15.
• Summary: “Dry weather in the Piedmont has been hard on
soybeans, but has probably kept leaf diseases at a minimum
this season. However, bacterial blight [Pseudomonas
glycinea], frogeye [Cercospora sojina], downy mildew
[Peronospora manshurica], and mosaic (virus) were
found. They are not of economic importance at this time. A
marginal leaf spot on which a Phyllosticta sp. was fruiting
was observed on the lower leaves in one ﬁeld.” Address:
Emergency Plant Disease Prevention Project.
893. Tervet, Ian W. 1944. Diseases on soybean in Minnesota.
Plant Disease Reporter (USDA) 28(21):687 July 15.
• Summary: “In soybean ﬁelds examined in the vegetablegrowing area in Ramsey, Hennepin, and Anoka Counties
between July 6 and 11, infection of bacterial pustule
(Xanthomonas phaseoli var. sojense) is heavier than in

1943. The disease has been developing rapidly in the past 2
weeks. Mosaic (virus) can be found readily in all plantings
of vegetable varieties.” Address: Emergency Plant Disease
Prevention Project.
894. Plant Disease Reporter (USDA). 1944. Reports on
soybean diseases. 28(23):752-53. Aug. 1.
• Summary: “Near Denton, Maryland, Bacterial Blight
(Pseudomonas glycinea) was severe on the leaves of
nearly all plants in a volunteer ﬁeld, and Downy Mildew
(Peronospora manshurica) was very severe in another ﬁeld
of volunteer plants.–E.A. Walker, May 17.
“Bacterial Pustule (Bacterium [Xanthomonas] phaseoli
var. sojense) was found in variable amounts in all of the
ﬁelds observed in Mississippi. In general, infection appears
to be light, although slight damage due to heavy infection
was apparent in occasional ﬁelds. Downy Mildew was found
in ﬁelds south of Meridian.
“A striking condition was seen in one ﬁeld near Yazoo
City and another at Stoneville. Plants in large areas were in
a wilting condition and rather yellowish. Large dead patches
occurred on many of the leaves. No signs of infection could
be found on roots or above-ground parts. It appeared as
though the plants were suffering from lack of water although
the condition was not restricted to high ground. It is possible,
as Dr. J.A. Pinckard suggested, that large sand traps beneath
the surface soil might account for lack of sufﬁcient moisture
in affected areas.–Douglas C. Bain, July 17-26.
“Soybeans appeared to be in a healthy condition in
Tippecanoe County, Indiana. However a 10-acre ﬁeld,
observed by Dr. Paul R. Miller and the writer in Warren
County July 22, was severely damaged in very irregular
areas covering about 1/10 of the acreage. Death and dying of
plants appeared to follow the wilting of earlier stages. The
trouble may have been physiological, although lesions found
on the stems may indicate otherwise when the results of
cultures are obtained.–J.S. Tidd, Week ending July 29.
“A number of plantings were observed in Jackson
County in western Missouri. Bud Blight (Virus) infection
was noted in 2 of the ﬁelds, affecting a few scattered plants.
Light Bacterial Blight infection of the lowermost, leaves was
general in one ﬁeld.–T.W. Bretz, week ending July 22.
“Mosaic (Virus) and an unidentiﬁed Virus-like disease
were noted on soy- beans in Malheur County, in eastern
Oregon.–Earle C. Blodgett, July 10-15.”
895. Plant Disease Reporter (USDA). 1944. Reports on
soybean diseases. 28(23):752-53. Aug. 1.
• Summary: Reports on soybean diseases from Maryland,
Mississippi, Indiana and Missouri.
896. Bain, Douglas C. 1944. Other reports on diseases of
soybean: Soybean diseases in Mississippi and Louisiana.
Plant Disease Reporter (USDA) 28(26):834. Aug. 22.
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• Summary: “Bacterial Pustule and Bacterial Blight were
found in varying amounts throughout the Delta area of
Mississippi visited August 8-12. Considerable damage was
caused by Southern Blight (Sclerotium rolfsii) in one ﬁeld
near Cary.
“In southern and southwestern Louisiana, August 1-8,
Bacterial Pustule and Frogeye Spot (Cercospora daizu) [C.
sojina] were found to be the most common and widespread
diseases; Frogeye was considered to be the more serious.
“In one ﬁeld near Plaquemine in Iberville Parish
a Leaf Spot occurring in traces was associated with a
Colletotrichum that does not ﬁt the description of C.
glycines. Another fungus that was also found to be associated
constantly with this Leaf Spot has since been determined
by Dr. Lindsay S. Olive as Myrothecium roridum Tode; the
same fungus was found on the same type of spot observed
on cowpea near Franklin, and also had been noted associated
with a leaf spot of cotton in Mississippi. The fungus does
not appear to have been reported previously on soybean or
cowpea.
“The leaf disease temporarily identiﬁed as Wildﬁre
(Phytomonas [Pseudomonas] tabaci) was found in trace
amounts near Plaquemine. Light infection by Downy Mildew
was observed in ﬁelds near Patterson and Franklin.
“From August 14 to 19 surveys were made in the New
Orleans and Baton Rouge areas of Louisiana. A curved-spore
form of Colletotrichum (?C. glycines), differing from the
straight-spore form found on leaves as reported above, was
found on dead and dying stems in a ﬁeld near Baywood.
Diaporthe sojae was common on this material.” Address:
Emergency Plant Disease Prevention Project.
897. Bretz, T.W. 1944. Diseases observed on soybeans in
Missouri. Plant Disease Reporter (USDA) 28(26):832-34.
Aug. 22.
• Summary: “During the week ending July 29, soybeans
were examined in east-central and southeastern Missouri.
A general rain over this entire region on July 25 broke
an extended period of drought which, in certain localities
within the region, had caused serious damage to crops.
Other localized areas had beneﬁted from periodic light rains
and the crops in these localities appeared to be in relatively
good condition. As a result of the limited rainfall during the
preceding 6 to 8 weeks, disease of the aerial parts of plants in
general had not developed to a damaging extent.
“The Bacterial Leaf Spots were prevalent in all ﬁelds
examined, but in general they were causing little damage.
Infection was limited chieﬂy to the lower leaves, although
in a few ﬁelds as much as 2/3 of the foliage was infected
and some defoliation had occurred. Occasional scattered
plants showing Mosaic (Virus) symptoms were noted in
approximately 1/3 of the ﬁelds. In St. Louis County one ﬁeld
showed light ‘Frogeye’ Leaf Spot (Cercospora sp.) infection,
and in another ﬁeld of very dense, rank growth. Downy

Mildew (Peronospora manshurica) in the early stages of
development was observed on the lower leaves. One ﬁeld
in New Madrid County was observed in which scattered
plants had been killed or were dying, apparently as a result of
Charcoal Rot (Sclerotium bataticola) infection.
“During the week ending August 5, a survey was made
in central and north-central Missouri. In general, soybean
plantings were in good condition. The stand was excellent,
vegetative growth had been vigorous, and the majority of the
ﬁelds were showing good pod set.
“Bacterial Blight (Phytomonas [Pseudomonas] glycinea)
and Bacterial Pustule (Phytomonas [Xanthomonas] phaseoli
var. sojense) were prevalent in all ﬁelds. Infection was
limited primarily to the lowermost leaves in most instances,
although in a number of ﬁelds at least 50% of the leaves
were infected and some defoliation was occurring. On the
basis of ﬁeld examination, it appeared that the Bacterial
Pustule disease was the more prevalent and serious of the
two.
“Downy Mildew was prevalent in most of the ﬁelds
examined in Livingston and Grundy Counties, but it was
not observed elsewhere. The infection was vigorous, with
the lesions in the early stages of development, and in a few
ﬁelds as much as 33% of the foliage was affected. Should
environmental conditions favorable for the development of
Downy Mildew continue, considerable damage may result
from the disease in this area.
“Mosaic-infected plants were found in 75% of the
ﬁelds. In all instances only an occasional, scattered plant
was diseased. Bud Blight (Tobacco- Ringspot Virus) was
observed in 44% of the plantings. Except for one ﬁeld in
which an estimated 1% of the plants were diseased, only
occasional infected plants could be found.
“Two ﬁelds were observed in which a few scattered
plants had been killed or were dying, showing Charcoal Rot
infection of the root system and basal stem portion. In one
ﬁeld a few scattered plants had been girdled near the soil
level. A fungus, tentatively identiﬁed as Diaporthe sojae,
was fruiting on the killed stem tissues.
“From August 7 to 19, surveys were made into the
northwestern and northeastern sections of the State, with
corn and soybeans being the principal crops examined. The 2
sections of the State visited were in direct contrast in regard
to drought damage. The northwestern counties in general
have had ample rainfall and the crops have made excellent
growth. In the northeastern section, the effects of a prolonged
drought were noticeable and most plantings of soybeans have
been damaged, except in the Mississippi River bottoms.
“Bacterial Blight and Bacterial Pustule were prevalent
in the majority of plantings. Only one ﬁeld was observed in
which there was no evidence of bacterial loaf spotting. On
the basis of ﬁeld examination, the Bacterial Pustule disease
appeared to be the most prevalent, although in a number of
ﬁelds Bacterial Blight seemed to predominate. The degree
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of leaf spot- ting varied from instances in which 100% of
the foliage was infected and some defoliation was occurring
to instances in which only the lower leaves showed a few
lesions.
“Downy Mildew infection was noted in slightly more
than 50% of the ﬁelds. The heaviest and most vigorous
infection was observed in the Mississippi River bottoms,
where a number of ﬁelds showed 2/3 of the foliage affected
and many of the lesions becoming necrotic. It seems quite
possible that in these ﬁelds some damage from the disease is
inevitable.
“Bud Blight-infected plants were found in 75% of the
plantings. In the majority of affected ﬁelds (50%), only an
occasional diseased plant could be found. In the remaining
25% of the affected ﬁelds, the percentage of diseased plants
ranged from 10 to 33%. All of these ﬁelds showing a high
percentage of infection were located in the northeastern
counties and in the Mississippi River bottoms, and much
pod-spotting was in evidence.
“Mosaic-infected plants were found in 50% of the ﬁelds.
However, in every instance only an occasional diseased plant
could be found.
“Three ﬁelds in northeastern Missouri were observed in
which there was a light leaf spotting, principally of the lower
leaves, apparently due to a species of Alternaria.
“In one ﬁeld a few scattered plants had been killed as a
result of Charcoal Rot infection.” Address: Emergency Plant
Disease Prevention Project.
898. Pady, Stuart M. 1944. Bacterial Pustule in Kansas. Plant
Disease Reporter (USDA) 28(26):835. Aug. 22.
• Summary: “During the week ending August 12, 16
soybean ﬁelds in 10 counties in northeastern Kansas were
examined for diseases. The ﬁelds varied greatly in maturity,
from some not yet ﬂowering to others with well-developed
pods. Bacterial Pustule was the only disease observed and
it was found in all but 2 of the ﬁelds, ranging from a trace
on scattered plants to fairly heavy infection on all plants.”
Address: Emergency Plant Disease Prevention Project.
899. Tervet, Ian W. 1944. Soybean diseases in Minnesota.
Plant Disease Reporter (USDA) 28(26):835. Aug. 22.
• Summary: “During the week ending August 18 soybeans
were examined in east-central and southeastern Minnesota,
the writer being accompanied by J.J. Christensen of the
University of Minnesota. During part of the time, Howard
Johnson and W.B. Allington of the Division of Forage
Crops and Diseases and M.B. Moore of the University of
Minnesota cooperated in the survey.
“Soybeans are being very little injured by disease. In
some ﬁelds, some Bacterial Blight and Bacterial Pustule
occur. Bud Blight was found in variety test plots at
University Farm, St. Paul and in some ﬁelds in southeastern
Minnesota. However, very few infected plants were found

in any ﬁeld and loss from this disease is negligible. A light
infection of Mosaic also occurs in some ﬁelds. Soybeans in
one ﬁeld in Scott County were severely injured by a Root
Rot, and one other ﬁeld in Goodhue County was moderately
injured by the same disease. Isolations are being made from
the infected roots.” Address: Emergency Plant Disease
Prevention Project.
900. Quayle, W.L. 1944. Soybean trials in Wyoming.
Wyoming Agricultural Experiment Station, Bulletin No. 267.
12 p. Aug.
• Summary: “Livestock feeders in Wyoming have become
interested in soybeans because of the increasing use of
soybean meal in feeding operations. The three-year test
conducted at the Torrington substation showed that one lot
of yearling steers on a ration of ground barley, beet pulp,
soybean meal and alfalfa made the same rate of gain and at
approximately the same feed cost as another lot fed a similar
ration except that cottonseed meal was used instead of
soybean meal...
The ﬁrst soybean trials in Wyoming “were made
on the Sheridan Field Station* (Footnote: *The work at
the Sheridan Field Station, by the U.S. Department of
Agriculture and the Department of Agricultural Substations,
cooperating), 1923 to 1927, where the frost free period is 142
days and the altitude is 3,800 feet... Dry farming methods
were used at this station. Unfavorable weather conditions for
some of these years and the use of unsuited varieties together
with rabbit and grasshopper damage resulted in very light
yields. With better adapted varieties the trials were resumed
in 1937, and larger yields were obtained...
“Three varieties were tested under irrigation at the
substation near Worland in 1929 and 1930... Trials were
started under irrigation at the Torrington station in 1940... At
the Afton substation, which is under irrigation, at an altitude
of 6,200 feet, a trial planting of twenty early varieties was
made in 1942.”
Results of these trials are then given, by substation. At
Sheridan, the soybean “crops for 1923-1927 were so small
that they were not harvested.” During the period 1938-1942
inclusive the yields at Sheridan ranged from 0.28 to 9.65 bu/
acre, both attained in 1938. The highest 5-year average seed
yield was 5.03 bu/acre for Manchu Macauley. At Torrington
(1940-1943) the highest one-year yield was 27.3 bu/acre
from Cayuga in 1942 and the highest 4-year average yield,
17.4 bu/acre, was produced by Wisconsin 606. The report
concludes: “Under these conditions, higher yielding varieties
of soybeans will have to be developed before their use as a
commercial crop in this part of the state can be justiﬁed.”
Address: Director, Experiment Farms, Laramie.
901. Staten, Hi W. 1944. Soybeans for the Southwest.
Soybean Digest. Aug. p. 9-10.
• Summary: Editor’s introduction: “Interest in oil-bearing
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soybeans is increasing in the southwestern states. An
excellent survey of soybeans and their possibilities in the
Southwest by the agronomist at the Oklahoma experiment
station. From an address before the Southwestern Regional
Chemurgic clinic.”
“The soybean seems to be peculiarly sensitive to
changes of soil and climate. Differences in the behavior of
a variety in different localities are often so striking as to
make it appear like another variety. In general, the climatic
adaptation of the crop is about the same as for corn. The
crop is especially adapted to the northern half of the Cottonbelt and the southern half of the Cornbelt. After the plant
is well started, it withstands short periods of drought, and
wet seasons do not seriously retard growth or decrease
yields. The period of germination is the most critical stage,
when excess moisture or prolonged drought is likely to be
injurious. It is less susceptible to frost than are cowpeas, ﬁeld
beans and corn, light frosts having but little effect on the
plants when young or when nearly mature.
“The soybean will succeed on nearly all types of soils,
the best results being obtained on the mellow fertile loams
or sandy loams. In general, the soil requirements are about
the same as those for corn, but the soybean will make a
more satisfactory growth than corn on soils of low fertility,
provided the inoculating organisms are present. It must be
recognized, however, that soybeans grown for grain are a
‘good land crop.’ This is contrary to the often prevailing
opinion that grain soybeans will make proﬁtable yields on
low-fertility soils. It is evident from this discussion that
soybeans should not be considered a ‘poor land’ crop. Just
as with other crops, high yields can only be obtained on soils
in a good state of fertility. This point is especially important
in the Southwest where soil moisture is the primary limiting
factor in crop production.
“After this brief discussion, I will now give
consideration to the possibilities of soybeans in the
southwestern states, namely Kansas, part of Missouri,
Arkansas, Louisiana, Texas, Oklahoma, and eastern
New Mexico and Colorado. The climatic factors for crop
production in this large area are quite variable. The average
annual rainfall varies from 15 inches in the west to more than
50 inches in the eastern section. The altitude ranges from sea
level to over 6,000 feet. Other natural factors which must
be given serious consideration in soybean production are
summer rainfall, length of growing season, temperatures, hot
winds, evaporation, and humidity.
“Increase justiﬁed: Most of the experiment stations of
this southwest area report 20 to 25 years of historical data
in soybean research. In summarizing these reports, there is
a general trend toward a larger acreage of soy-beans for oil.
This is especially true in the states of Kansas, Missouri and
Arkansas. The other southwestern states have not, in the
past, grown a very large acreage of oil beans. The general
plantings have been for forage and soil building. During

the past two years, however, there are signs of increased
interest among farmers. This is especially true in Oklahoma,
Louisiana, and Texas. The western semi-arid states have not
given much attention to soybean production.
“The state of Kansas reports further increase in the
acreage of soybeans is justiﬁed in the eastern one-fourth of
the state. Missouri reports successful production off soybeans
as a grain crop is vitally important now from the standpoint
of war needs and requires quite different consideration from
growing the crop as a hay. The sharp upturn in the need
and prices has stimulated interest in growing soybeans for
grain. Arkansas and Louisiana report deﬁnite trends towards
increased acreages.”
A 4-column table gives harvested soybean acres for the
states of Kansas, Missouri, Arkansas, Louisiana, Texas, and
Oklahoma. The columns are: (1) Name of state. (2) 1943
soybean harvested acres. (3) 1944 indicated prospective
soybean acreage alone. (4) 1944 as a percentage of 1943.
In 1943 Missouri had the most harvested soybean acres
(561,000), followed by Arkansas (267,000), Kansas
(244,000), Louisiana (41,000), Texas (25,000) and Oklahoma
(10,000).
“The summer drought of 1943 perhaps is largely
responsible for the decreased acreage in some of the southern
states.
“Research data from the various experiment stations
deﬁnitely points out the hazards encountered in attempting
to expand soybean production into the semi-arid sections.
A possible exception is in areas where the crop can be
irrigated. During the period of 1924 to 1934, the Oklahoma
Experiment Station made test plantings of soybeans in all
sections of the state. These plantings were located at Granite,
Good-well, Lone Grove, Pauls Valley, Purcell, Carrier,
Eufaula, Durant, Okmulkee, Sapulpa, Nowata, McAlester,
Heavener, and Stillwater. This widely-distributed research
program, which includes many variable climatic factors, is
now being used as the basis for present research emphasis.
“Climatic Sections: When one summarizes the
data of the historical work in the southwestern region
here considered, the entire area can be divided into
three general climatic sections for probable commercial
soybean production. The climatic factors, particularly
during the summer growing season, which determine
these three sections are rainfall, temperatures, hot winds,
and evaporation. The western section including the area
west of the 30-inch rainfall belt is hazardous for soybean
production. The central area bounded by 30-inch rainfall on
the west and 35-inch rainfall on the east includes a section
where soybeans may be grown successfully provided they
are planted on soils of above average fertility. The section
east of the 35-inch rainfall belt is the area most suitable for
producing oil soybeans.
“The average yield data for the western section indicates
that one may expect frequent crop failures because of the
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very light summer rainfall and hot winds, particularly during
July and August. This is the time of the year when beans are
normally setting blooms. This unfavorable weather condition
causes shriveled and low oil content beans. Sections favored
with irrigation may overcome these low-quality factors.
Another serious problem encountered in the western section
is the enormous damage annually caused by jack rabbits.
The soybean plant is the ‘ice cream’ crop for rabbits and the
population is large enough to destroy a considerable acreage.
“The central and eastern sections are more favorable
for commercial bean production because of a higher rainfall
during the growing season, lower maximum summer
temperatures, and less damage resulting from hot winds.
The average yield data for these two sections, particularly
in Oklahoma and Texas, is dangerously low; however, the
ﬁgures are not indicative of the possibilities because a large
percentage of the acreage has been planted on soils of low
fertility. Many farmers in Oklahoma report 20 to 25 bushel
average yields per acre when beans were planted on cornland soils.
“Missouri reports that ordinarily soybeans produce
grain in the ratio to corn 1 to 3. This is the general ratio on a
typical Missouri farm. Where the corn yield is 30 bushels per
acre, the bean yield will be about 10 bushels per acre. This is
due largely to the corn being grown on the best land on the
farm and the beans on the medium or poorer soils. Farther
eastward in that state, where it is customary to grow beans on
land more comparable to the corn land in fertility, this ratio
narrows to 1 to 2½ or even 1 to 2.
“Introduce New Plasm: This is a matter of primary
importance in the soybean growing areas of the Southwest.
Soybeans must compete with corn, cotton, and other cash
crops which are normally planted on our best soils. If the
soybean-per-acre income can be measured with other cash
crop returns in dollars and cents per acre to the farmer, then
the acreage will expand very materially.
“The shift to oil-type beans now means that new germ
plasm must be introduced into the southern growing sections.
Realizing the need for new varieties of adapted highproducing oil beans for the Cottonbelt, the Department of
Agriculture and the Regional Soybean Laboratory at Urbana,
Illinois, in cooperation with the state experiment stations,
inaugurated in 1943 a regional soybean testing and breeding
program for the Cottonbelt. This new experimental work is
known as the United States Regional Soybean Laboratory
testing program for the Southern states. A similar program
was started in the central and northern states in 1942...”
Address: Prof. of Agronomy, Oklahoma Agric. Exp. Station,
Stillwater, OK.
902. Honey, Edwin E. 1944. Soybean diseases in Wisconsin.
Plant Disease Reporter (USDA) 28(27):871-72. Sept. 1.
• Summary: “A brief inspection trip for soybean diseases
was made between August 11 and 15 inclusive, in company

with Drs. F.R. Jones, W.B. Allington, W.H. Johnson and
Wayne Bever. Professors R.E. Vaughan and James H. Torrie
were present also on August 11 in Dane County.
“Inspections of soybean ﬁelds were made in Dane, Sauk,
Eau Claire, Dunn, Washburn, Wood, Adams, and Columbia
Counties. In Dane, Eau Claire, and Washburn Counties
examination of Nursery and Variety Test Plots at State
Experimental Farms were made.
“Soybeans for seed production were in the blossom to
late podded stages. Some ﬁelds in a much earlier stage of
development appeared to have been broadcast to soybeans
following other crops and were evidently for forage use only.
“Diseases observed, based on ﬁeld symptoms, and their
degree of severity are given in Table 1. Bacterial Blight was
the most general disease of soybean observed, occurring
as traces in all counties inspected. Bacterial Pustule was
markedly absent; only one case was observed in Eau
Claire County. Brown Spot caused by Septoria glycines
ﬁrst reported for Wisconsin on volunteer soybeans at the
University Hill Farm (PDR 28(20): 656) has since been
found in soybeans in the Variety Test Plots in Dane County.
A trace of Mosaic was observed in 4 of the 8 counties
inspected. Bud Blight, also a virus disease, believed to be
one of the more important diseases in the Middle West,
was found in the Variety Test Plots in Dane, Eau Claire and
Washburn Counties only. Under Wisconsin conditions this
year, the incidence and severity of Bud Blight appears to
be rather limited. In marked contrast to last year. Downy
Mildew was absent or present in very slight amounts. A trace
was observed in 2 ﬁelds in Dane County only.
“A characteristic marginal yellowing of leaves and the
occurrence of somewhat dwarfed plants with such yellowed
leaves was observed in small areas or spots in ﬁelds in all
Counties inspected. The symptoms suggested a Deﬁciency
trouble of some kind. In many instances such spots were
associated with abundance of quack and foxtail grasses
which suggested that the competition between the grass and
soybean resulted in a deﬁciency trouble in the soybean.”
A large table (p. 872) is titled “Diseases and injuries of
soybeans examined in Wisconsin August 11-15.” It shows
in tabular the ﬁndings discussed above. The table has 3
basic columns: County, Soybean diseases encountered, and
Drought conditions. The ﬁve soybean diseases encountered
are Mosaic, Bud Blight, Bacterial Blight, Brown Spot, and
Downy Mildew. In 4 counties the drought conditions were
“Severe.” The 8 counties inspected are Adams, Columbia,
Dane, Dunn, Eau Claire, Sauk, Washburn, and Wood.
Below the table we read: “Drought, conditions were
assuming damaging effects in all counties inspected except
Dane and Washburn where marginal conditions existed. The
severity of drought and damaging effect is somewhat spotty
varying with type of soil and soil management.” Address:
Emergency Plant Disease Prevention Project.
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903. Larsh, Howard W. 1944. Soybean diseases in Arkansas.
Plant Disease Reporter (USDA) 28(27):870-71. Sept. 1.
• Summary: “Approximately 500 acres were surveyed
during the period July 17 to August 12.
“Bacterial Blight (Pseudomonas glycinea) occurred
early in the growing season and could be seen on the lower
leaves in plantings in Arkansas and Jefferson Counties.
At the present time it is difﬁcult to differentiate with any
certainty between the bacterial diseases.
“Bacterial Pustule (Xanthomonas phaseoli var. sojense)
still continues to be the most severe disease of soybean
in Arkansas. Very few, if any, plantings are free from
this bacterial disease, Slight to moderate defoliation and
yellowing of the leaves on some varieties had occurred in
Crittenden and Desha Counties.
“Frog-Eye Leaf Spot (Cercospora sojina) was observed
in plantings in Desha and Crittenden Counties. In a test
planting near McGehee (Desha County), nearly all of the
varieties were infected by this fungus. The amount of loss
varied from a trace to nearly 2% of the leaf area invaded.
“Alternaria Loaf Spot (Alternaria sp.): Soybeans
planted in a test planting near Texarkana (Miller County)
were severely infected by Alternaria. In several instances
large areas of the leaf surface were invaded by this fungus
giving rise to large brown spots with characteristic concentric
rings. Alternaria Leaf Spot was also observed in several of
the plantings surveyed.
“Brown Spot (Septoria glycines) occurred in a test plot
near McGehee (Desha County). The infection was limited to
only a few plants.
“Fusarium Blight (Fusarium oxysporum f.
tracheiphilum) was observed in 3 plantings. The most
severely infected planting occurred in Desha County where a
loss of less than 1% of the plants was observed.
“Downy Mildew (Peronospora manshurica) infected
plants were observed in 3 plantings, in most on a small
number of plants. Affected plantings were located in
Crittenden, Desha, and Hempstead Counties.
“Charcoal Rot (Sclerotium bataticola) was observed
in nearly every planting surveyed. In a large ﬁeld near
Athlestan, (Mississippi County) Charcoal Rot caused a loss
of 60% in a localized infected area, with an average infection
for the entire ﬁeld estimated at 5%.
“Plants infected with Southern Blight (Sclerotium rolfsii)
were observed in a planting on the Fruit and Vegetable
Branch Experiment Station, Hope, Hempstead County. The
loss, at the time of this survey, was limited to only a few
plants.
“Mosaic (Virus) infected plants occurred in nearly
every planting surveyed; in most instances, however, it was
limited to only a few plants in each infected ﬁeld.” Address:
Emergency Plant Disease Prevention Project.
904. Bretz, T.W. 1944. Diseases [on soybeans] in Missouri.

Plant Disease Reporter (USDA) 28(28):891. Sept. 7.
• Summary: “A survey for the incidence of disease in
soybean plantings was made during the week ending August
26 along a route extending from central Missouri to the
Kansas border and then south to Newton and Barry Counties
in southwestern Missouri. All counties travelled lie south
of the Missouri River, Frequent, moderately heavy rains
occurred during the entire period over all of the area visited,
restricting, in some instances, the extent of the survey. The
bacterial leaf spots, Bacterial Pustule and Bacterial Blight,
were evident in all plantings. In a few ﬁelds, light infection
was conﬁned to the lowermost leaves. In other ﬁelds as much
as 90% of the foliage showed infection and some defoliation
had occurred.
“Bacterial Pustule, in general, appeared to be the more
prominent disease in this complex. Bud Blight-infected
plants wore found in 60% of the ﬁelds, but in all instances
only an occasional scattered plant was affected. In only one
ﬁeld was the pod-spotting phase of the disease observed.
Mosaic infection was observed in 60% of the plantings.
Except in one ﬁeld in which an estimated 5% of the plants
were diseased, only an occasional plant was affected. Downy
Mildew infection was observed in a third of the ﬁelds. The
infection in general was light and in the early stages of
development, although in one ﬁeld 2/3 of the foliage showed
vigorous and extensive infection.” Address: Emergency Plant
Disease Prevention Project.
905. Tidd, J.S. 1944. Bud Blight, Wildﬁre and other diseases
in Illinois. Plant Disease Reporter (USDA) 28(28):890. Sept.
7.
• Summary: “In Champaign County 8 ﬁelds of soybeans,
largely the variety Illini, were examined by Dr. W.B.
Allington of the U.S. Regional Soybean Laboratory and the
writer on August 28. Traces of Downy Mildew, Pustular
Spot, Bacterial Blight, Septoria Brown Spot, and Alternaria
atrans were observed. In a 15-acre ﬁeld Bud Blight (virus
resembling Tobacco Ringspot Virus) was found on 66% of
the plants and the crop loss estimated at 10%. In another
planting of 30 acres the amount of Bud Blight varied in
different parts of the ﬁeld, ranging from 1% to 90% of
infected plants, the loss again being estimated at 10%. The
buds at the top of the plant were curling or dying and many
of the pods with brown blotches and spots were dropping.
Brown necrotic areas were also to be found in the stems
when cut lengthwise. In the same 30 acres, a trace of Wildﬁre
(bacterial) was also observed as well as an occasional plant
dead from Charcoal Rot caused by Sclerotium bataticola.
“On another trip south and west of Urbana, the writer
and Dr. Allington were accompanied by J.L. Carter [sic,
Cartter] and Carl Feaster of the U.S. Regional Soybean
Laboratory. A number of the soybean ﬁelds in Douglas,
Coles, Cumberland, Efﬁngham, Fayette, Shelby, and
Christian Counties showed traces of the various diseases
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already mentioned as occurring in Champaign County.
However, in none of the 20 ﬁelds surveyed on this trip was
Wildﬁre observed and in only 3 ﬁelds was Charcoal Rot
found, these in Efﬁngham, Fayette and Shelby Counties.”
Address: Emergency Plant Disease Prevention Project.
906. Tidd, J.S. 1944. Wildﬁre [on soybeans] in Indiana. Plant
Disease Reporter (USDA) 28(28):891. Sept. 7.
• Summary: “Dr. C.T. Gregory of the Purdue Agricultural
Experiment Station reported that on August 29 he observed
a 20-acre ﬁeld of the Lincoln variety [of soybeans] in
Hendricks County in central Indiana as 100% infected with
Bud Blight. The grower was said to have grown soybeans
on this ground every fourth year for possibly the last 16 or
more years.” Address: Emergency Plant Disease Prevention
Project.
907. Allington, William B. 1944. Soybean disease
investigations at the U.S. Regional Soybean Laboratory.
Soybean Digest. Sept. p. 60, 65.
• Summary: About a year and a half ago the U.S. Regional
Soybean Laboratory started work on soybean diseases. The
primary objective is the control of soybean diseases by use
of resistant varieties. The surveys made in 1943 and 1944
have disclosed 6 or 7 diseases of economic importance, or
potentially so. Listed in order of importance they are: Bud
blight (virus), bacterial pustule, bacterial blight, sclerotial
blight (conﬁned to the South), pod and stem blight, downy
mildew and wildﬁre.
“One reason why the soybean has not been plagued by
disease epidemics in this country and was relatively free of
disease until recently may be that we have been growing
too many different varieties for diseases to get a foothold.
The soybean came to this country in the form of literally
thousands of collections made in the Orient.” Address:
Assoc. Pathologist, U.S. Regional Soybean Lab.
908. Bigger, J.H. 1944. Soybean insects. Soybean Digest.
Sept. p. 24.
• Summary: Editor’s introduction: “Losses due to insects
are continually assuming greater importance. Among
current menaces are grasshoppers, fall webworm grape
colaspis and Japanese beetle. Mr. Bigger has worked for the
Illinois Natural History Survey since 1922, ﬁrst as a ﬁeld
entomologist, then associate entomologist.
“We can no longer boast that soybeans are an insect-free
crop, as we did a comparatively few years ago. It is still true
that the crop suffers relatively small damage as we survey
the nationwide situation, but losses due to insect attack are
creeping in and gradually becoming of greater importance.
We may expect this trend to continue and are watching
developments with a wary eye.
“In Illinois, during the past month, we have witnessed
the ability of grasshoppers to cause spectacular damage to

soybeans. Particularly in the western and southwestern parts
of the state, grasshoppers have caused damage that will result
in the loss of many thousands of bushels in the soybean crop
of 1944. This damage started in the middle of July and is still
going on to some extent. Probably 40-50 tons of grasshopper
bait have been used in a few counties in an attempt to reduce
the damage to soybeans, and with very considerable success,
but, in spite of this, losses are going to run into important
ﬁgures. Most of these losses could have been prevented if
timely warnings had been heeded, and control operations had
been carried on in the early stages of the outbreak.
“During the past two years there has been an attack
against soybeans from an entirely unexpected quarter. The
fall web-worm, Hyphantria cunia (Drury) has attacked
soybeans in a number of cases. Each of these attacks
has occurred when the larvae, after stripping adjoining
hedgerows. migrated into the soybean ﬁelds. It has been
found possible to stop this damage by applying a poison dust
to the plants. One farmer, lacking other equipment, applied
the poison by running it out of the fertilizer attachments on
his planter.
“Another present pest of soybeans is the grape colaspis,
Colaspis brunnea (F.). This insect is both a direct menace
to soybeans and an indirect threat to corn crops following
soybeans on the land. The insect usually requires more than
1 year to build up a menacing population, but if soybeans
are grown on the same ﬁeld for several years in succession,
trouble may be expected, at least in the Midwest. The
damage may also occur if the soybeans are grown on land
that grew any other legume the previous year. Damage
results from feeding on the roots of the plants by larvae
of the insect and damaged plants are usually killed. As far
as soybeans are concerned, most of this damage may be
avoided by frequent rotation of crops in the ﬁelds.
“Our soybean crop is threatened by the approach of
the Japanese beetle, Papillia japonica Newm. Up to date
this pest has not caused any trouble in the Midwest, but
it is a potential pest of real consequence. We are looking
into possible control measures in an effort to be prepared if
trouble develops.
“As the soybean growing industry ages we will
undoubtedly have other insect pests to cope with, but we are
on guard and hope to be able to meet them successfully when
the occasion arises.”
Note: This is the earliest article seen in Soybean Digest
with the word “insects” (or “insect”) in the title. Address:
Illinois Natural History Survey.
909. Carter, Deane G.; Holman, Leo E. 1944. Soybean
storage studies. Soybean Digest. Sept. p. 35, 64.
• Summary: Contents: Introduction. Respiration studies.
Moisture changes. Bin structure. The storage of soybeans
on the farm involves problems of properly designed
structures, insect infestation and control, the maintenance or
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improvement of the quality of stored beans, and the effect
of typical farm storage on the market grades, condition, and
quality.
“A comprehensive study was established at the Illinois
Agricultural Experiment Station in 1943, in order to ﬁnd the
answers to some of the many questions that relate to farm
storage. The problems of storage can be solved only by the
continued study of full-sized farm-type bins with sufﬁcient
duplication to verify the results. The Illinois project has
not been in operation long enough to warrant conclusions.
Nevertheless, considerable progress has been made in
methods of operation and in tentative results that indicate the
need for more detailed study.
“The project facilities include 67 storage bins of various
types. About 60,000 bushels of soybeans were stored in 1943
at different moisture contents and in various types and sizes
of bins. The comparisons of structures include the following:
“Bin sizes: From 760 to 2,800 bushels.
“Bin colors: White, black, red, and natural galvanized
steel.
“Bin shapes: Round, square, 12-sided, and oblong;
depths from 6 to 13½ feet.
“Construction materials: Steel sheets, matched boards,
painted plywood, and asphalt-covered plywood.
“Foundations: Crushed rock, concrete blocks, and
earth ﬁll.” Address: 1. Prof. of Farm Structures, Dep. of
Agricultural Engineering, Univ. of Illinois; 2. Agricultural
Engineer, USDA.
910. Farrar, M.D. 1944. Insects attacking soybeans stored in
Illinois. Soybean Digest. Sept. p. 32, 65.
• Summary: Editor’s introduction: “When the moisture
content of stored soybeans is high look out for insects.
Dr. Farrar describes the conditions under which insect
infestation is most apt to occur. Since 1932 the author has
been research entomologist with the Illinois Natural History
Survey, specializing on insecticides and fumigants and
the ecology of insects and plants. He is a member of the
American Association of Economic Entomologists and the
Entomological Society of America.”
“Observations on insect damage to soybeans in
storage over the past 2 years indicate that most graininfesting insects do not damage hard, dry soybeans. When
the beans contain moisture in excess of 12 percent, they
become subject to attack by several species of insects. At a
moisture content between 12 and 14 percent, probably little
deterioration will occur from the presence of insects. When
the moisture content of the grain exceeds 14 percent, insects
that are attracted to decaying organic material may become
abundant, with damage to the grain as a result.
“The number of insects found in bins of soybeans
stored 1 year or longer may be associated with the moisture
condition of the beans in the bin. Soybeans absorb moisture
quickly and form spots of decaying beans under roof leaks,

or along the sidewalls where moisture has entered. Wherever
these spots are formed, insects become abundant. Since
insect breeding is conﬁned to the area of high moisture, the
remainder of the bin is not seriously injured.
“Bins of soybeans standing for one or more seasons
establish a deﬁnite pattern of moisture transfer. Moisture
from the lower levels of grain accumulates in the surface
layer in a lens-like mass 12 to 24 inches deep in the center,
becoming very thin or disappearing within 2 feet of the side
walls.
“The accumulation of moisture probably never
becomes sufﬁciently high to cause molding in bins ﬁlled
with soybeans containing less than 10 percent moisture. At
moisture contents above 10 percent, the transfer of moisture
into the upper layers increases somewhat in proportion to the
moisture content of the grain. Data indicate that soybeans
with 12 percent or greater moisture content will become
moldy in the upper layers within 1 year of undisturbed
storage. In bins of soybeans with lower moisture content the
moldy area in many cases is not sufﬁciently large to cause an
insect hazard for the entire bin of grain.
“In this surface mass average moisture percentages
may exceed 20 percent. This moisture change starts in the
fall, October-November, within a few days after the beans
are placed in storage. The moisture reaches a peak about
March, after which the upper layers of grain tend to dry. The
following fall and winter additional moisture is deposited
to raise the moisture to as high as 25 percent. Where this
occurs, decay of the beans is common. In this surface mass
average moisture percentages may exceed 20 percent.
Molding occurs in the area of high moisture, along with
active breeding by several species of insects. Breeding is
normally conﬁned to areas of high moisture, but adults may
be found in all portions of the grain mass.
“Insects that were found to breed freely in soybeans
containing moisture above 12 percent are as follows:
Indian meal moth, Plodia interpunctella Hbn., breeds in
the upper and sidewall layers of grain, feeding primarily
on cracked kernels. Webbing of the grain surface is
common. The rust-red ﬂour beetle, Tribolium castaneum
Herbst., breeds throughout the grain mass where moistures
exceed 10 percent. It feeds on cracked grain, with larvae
damaging whole kernels where moisture content of the
grain goes above 15 percent. Large numbers of this species
give abnormal odors to the grain. The ﬂat grain beetle,
Laemophloeus minutus Oliv., is common in all bins of
soybeans. It breeds freely in spots of grain with high
moisture content, feeding primarily on cracked grain and
foreign material. The saw-toothed grain beetle, Oryzaephilus
surinamensis L., is found in small numbers in most bins,
breeding on cracked grain and foreign materials. The foreign
grain beetle, Ahasverus advena Waltl., is common in all bins
of grain with high moisture content, or with small areas of
decomposing grain caused by leaks in the roof or sidewalls

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 422
of the bin. They breed freely on soybeans ‘not in condition,’
feeding on decaying organic matter. They apparently cannot
maintain themselves in dry grain. The hairy fungus beetle,
Typhaea stercorea L., is common with the foreign grain
beetle, breeding under similar conditions. Insects found in
bins but of little or unknown importance are Psocids or book
lice, Liposcelis divinatorius L., grain mites, several species;
two-banded fungus beetle, Alphitophagus bifasciatus Say;
black carpet beetle, Attagenus piceus Oliv.; dermestid,
Trogoderma versicolor Creutz; Litargas baltedtus Lee; and
long-horned ﬂour beetle, Cyneaus angustus (Lec.).” Address:
Research Entomologist, Illinois Natural History Survey
(since 1932).
911. Lehmann, E.W.; Bateman, H.W. 1944. Contributions
of machinery and power to soybean production (Continued–
Document part II). Soybean Digest. Sept. p. 25-27.
• Summary: (Continued): “It should be emphasized that the
present type of tractor, mounted on rubber with power take
off, has made the use of planters, cultivators, and combines
more effective and has helped to reduce the peak labor
periods in planting and harvesting both soybeans and corn,
which compete for labor during the planting and harvest
seasons. Power and machines have further contributed
to the solution of the problems in soybean production
by making it possible to get the seedbed prepared more
promptly than formerly and to have the crop planted more
nearly at the correct time. Due to the large demand for labor
and power during the planting season and because of the
general practice of planting corn ﬁrst, soybean planting is
unduly delayed on some farms. Indirectly, therefore, having
adequate equipment, both for corn and beans, contributes to
timely planting and harvesting of the soybean crop.
“Improved Practices: Farmers have improved their
practices in using machines to prepare a good seedbed
which meets the requirements of the soybean plant. In
general, they start preparing the seedbed for soybeans early,
permitting the weeds to start growing; and by one or more
discings, several crops of weeds may be destroyed before
the soybeans are planted, thereby reducing the number to
be killed by cultivation. By having the seedbed in good
tilth with sufﬁcient moisture, the soybean seeds germinate
quickly and grow rapidly so a serious weed problem does not
develop. Normally the weeds which appear after planting can
be controlled by means of the rotary hoe and other available
cultivating equipment depending on whether the beans are
drilled solid or are in rows.
“While most farmers use existing tillage equipment to
prepare a good seedbed for soybeans, some use the ‘cultimulcher’ or ‘soil ﬁtter,’ a new tillage machine which is
proving to be very effective, for preparing a seedbed for
either soybeans or corn.
“No great problem developed in planting soybeans since
the grain drill was adapted for drilling the beans solid, and

it is being successfully used for planting in rows, simply by
closing a certain number of holes. Manufacturers have made
minor changes in the design of grain drills to further improve
them for planting soybeans. Due to a greater weed problem
in soybeans that has resulted from ineffective weed control in
solid-drilled beans, a larger percent are now being planted in
rows so that they can be cultivated. The grain drill is used to
plant either 21-, 24-, 28-, or 32-inch rows depending on the
spacing of the drill furrow openers and on the width of rows
desired. The 24- and 28-inch rows are the most desirable
widths since they are wide enough to be cultivated without
injuring the plants with the tractor wheels. Beans planted
in rows of these widths completely shade the ground in a
shorter period of time than wider rows and thereby retard
weed growth.
“The corn planter is used successfully to plant beans
in 36- to 42-inch rows which permit easy cultivation and
weed control; however, the beans do not completely shade
the spaces between the rows to help prevent weed growth as
quickly as beans in narrower rows. The tendency of higher
ridges resulting in cultivating these wide rows causes, in
some cases, greater harvesting losses. The bushy beans
that frequently develop in wide rows also result in some
harvesting difﬁculties. A further disadvantage that has been
reported is that wide rows usually give a signiﬁcantly lower
yield than solid planting or narrower rows.
“Soybean planters have been developed by
manufacturers to plant beans in rows. These implements
have a place where a suitable grain drill is not available.
Row spacing is not the only problem in connection with
the planting of soybeans. The implement used for planting
makes a contribution in bringing about conditions which
will result in uniform germination of the seeds which are
planted. Specially designed planters and drills aid in this
connection. Since soybean seed is expensive, the use of
the best equipment to plant the correct amount at the most
optimum width and depth is an essential factor in economy
in the use of seed to obtain the highest yield. An important
improvement manufacturers have made is special furrow
openers for drills and corn planters, which make it possible
for the seed to be planted in moist soil and to make better use
of the moisture available so that the beans will germinate and
grow rapidly. Using special furrow openers makes it difﬁcult
to break the heavy crust that sometimes forms before the
beans come up.
“Inexcusable Practice: Another practice which seems
inexcusable is that of not cleaning the soybean seed before
planting it. Some farmers through carelessness plant
soybeans with buttonweed and other weed seeds mixed
with them because the beans were not properly cleaned. For
effective weed control, harrows are used 2 to 3 days after
planting, and, in fact, have been used when the beans have
reached a height of 6 to 8 inches, although there is danger of
damaging beans at this height. The higher speeds available
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when the tractor is used make the rotary hoe an effective
cultivating machine; and it is used not only for weed control,
but also for helping beans break through the crust that is
sometimes formed after planting as a result of heavy rains.
“To reduce the cost and the time for changing to the
soybean cultivating equipment, special cultivator bars have
been made available for certain tractor models at little
expense. A special combination corn and bean cultivator
has been developed, at least by one manufacturer, which
will reduce the investment in both planting and cultivating
equipment for corn and soybeans. To avoid ridging, special
cultivator shovels have been provided, and some farmers
have used a weeder behind cultivators to level the soil.
“The improvements in the use of machines and power
have resulted in the labor requirement per acre being
approximately one-third of that required 25 years ago. The
studies of the Department of Agricultural Economics of
the University of Illinois on farms in Champaign and Piatt
Counties have shown this change along with changes due
to other factors. One and nine-tenths hours of tractor use,
under better methods used in recent periods, have been
substituted for approximately 27 horse hours that were used
an acre before improvements in cultural practices and powersaving machinery were used in growing and harvesting
the crop. A total of 2.7 tractor hours and 0.5 horse hours
are required to produce the crop at the present time. These
changes have effected a reduction in the cost for labor,
power, and machinery, which, along with reduced land
charges, have resulted in a much lower cost for producing
an acre of soybeans. With increased yields per acre and
improvements in power and machinery in this same period,
the labor requirements on a bushel basis are about one-ﬁfth
of that required 25 years ago” (Continued). Address: 1. Head,
Dep. of Agricultural Engineering, Univ. of Illinois [Urbana,
Illinois]; 2. Associate in Agricultural Engineering.
912. Williams, L.F. 1944. The breeding work of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 34,
64.
• Summary: “One of the major projects of the U.S. Regional
Soybean Laboratory is the development of improved strains
of soybeans. We have put a major emphasis on this project
because we believe that one of the best ways to produce
soybeans more economically is to plant better varieties.
“The introduction of adapted varieties makes possible
a wider distribution of proﬁtable production. In established
areas improved varieties can raise the yield of beans per acre
or the yield of oil per acre without appreciably increasing
production costs, thus lowering the cost per unit produced.
Although the breeding work has been centered at Urbana
during the ﬁrst 6 or 7 years of the Laboratory, large scale
projects have also been under way in Iowa, Indiana, Ohio,
and Missouri, and in the past 2 years Wisconsin, Minnesota,
Nebraska, Mississippi, and North Carolina have increased

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

drouth resistance and other desirable characters.
“The hybrid material produced in the breeding programs
of the various states cooperating in the Laboratory has been
made available to other states. In this way a large number
of crosses have been distributed as bulked F2, F3, F4, or
F5 populations. A number of selections have also been
exchanged between the various states to hasten the testing
program. On account of this preliminary testing new strains
entered in the uniform testing program have a better chance
of exhibiting wide adaptability.
“This uniform testing program is designed to produce
the most information in the shortest time from the effort
expended. At present there are eight uniform test groups.
In these tests are entered the more promising new strains
produced by the various breeding programs as well as a
number of standard commercial varieties for comparison.
Generally these tests contain from 10 to 25 strains and may
be planted at from 10 to 40 locations. The agronomic and
chemical data from these tests is summarized and made
available to all the cooperating agencies.”
Note: This is the earliest published document seen
(July 1998; and the second earliest overall) concerning the
“release” of a soybean variety, in this case Lincoln. Address:
Assoc. Agronomist, U.S. Regional Soybean Lab.
913. Woodworth, C.M. 1944. Creating new kinds of
soybeans. Soybean Digest. Sept. p. 56-58.
• Summary: A successful soybean breeding program
should attempt to develop soybeans with the following
characteristics: “1. High yield of seed. 2. High percentage of
oil and protein. 3. Resistance to lodging, shattering, diseases,
insect pests, and adverse conditions. 4. Proper maturity.
All these characteristics belong to the class of quantitative
characters, and as such are greatly affected by environmental
conditions, often require particular conditions for expression,
and are usually determined by a large number of genes
resulting in a complex mode of inheritance.”
“Since seed yield is the end result of all the activities
of the plant, it is extremely complex from the breeding
standpoint. By that is meant that a large number of genes is
involved, perhaps a hundred or more, which differ in extent
of dominance, and in their relationship to each other, whether
independent or linked. In addition, variations due to growth
conditions, though not inherited, are always confusing to the
breeder. Seed yield in soybeans is determined by the number
of seed and the size of seed.” Larger yields may be obtained
by increasing the number of seeds, the size remaining the
same, or by increasing the size of the seeds, the number
remaining the same, or by increasing both the size and the
number.
Crossing is the only way to bring desirable
characteristics for several varieties into one variety. “Many
crosses between soybean varieties exhibit hybrid vigor. It is
generally considered that a hybrid exhibits hybrid vigor if
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it exceeds both parents in some particular character such as
yield of seed, height of plant, or total dry matter of plant.
“But this hybrid vigor, even though large in some
crosses, cannot be utilized for increased production by the
soybean grower. In contrast to corn, soybean hybrids are
tediously and painstakingly made by removing the anthers
of the ﬂower borne on the female parent and then pollinating
with pollen collected from ﬂowers borne on the male
parent. An expert hybridizer working every day during the
period ﬂowers are available would do well to produce a few
hundred seeds in this way.”
A table shows “Sources of desirable germ plasm” for
various characteristics. Shattering resistance: Chief, Illini.
Lodging resistance: Richland, Mandell. Japanese beetle
resistance: Chief, Illini, Gibson. Oil content: Lincoln,
Dunﬁeld. Early maturity: Earlyana, Richland. Late maturity:
Chief, Pakota.
A portrait photo shows Woodworth. This is the earliest
photo seen of Woodworth. Address: Univ. of Illinois.
914. Larsh, Howard W. 1944. Diseases observed on soybeans
in Arkansas. Plant Disease Reporter (USDA) 28(31):956-57.
Oct. 1.
• Summary: “Approximately 850 acres were surveyed
during the period September 5 to 18, including 5 trial
plantings and 17 commercial plantings.
“Bacterial Pustule (Xanthomonas phaseoli var. sojense)
remains the most prevalent and destructive leaf disease of
soybean in this region. Infection has increased considerably
in some of the commercial plantings during the past month,
A marked increase was noticed near Altheimer (Jefferson
County), where slight defoliation and moderate yellowing
of the leaves had occurred. In a trial planting near Texarkana
(Miller County), the most severe spotting by Bacterial
Pustule was observed, although from all indications of soil
moisture and plant vigor, this region has had less rainfall
than any other section of the State in which soybeans are
grown.
“Wildﬁre (Phytomonas [Pseudomonas] tabaci) occurred
in varying amounts in nearly every planting surveyed. In
most cases, it was limited to the lower leaves where typical
spots could be found. Even in the most severely infected
plantings the reduction in leaf surface was never more than
5%.
“Pod and Stem Blight (Diaporthe phaseoli var. sojae)
was observed in every planting surveyed. In several ﬁelds
considerable stem blighting could be found and in some
cases dead plants would be covered by fruiting bodies of
this fungus. Usually the evidence present suggested that the
plant had been killed by some other cause. Plants having
any type of mechanical injury usually would be infected by
this organism. Very few specimens were found suggesting
that this organism was the primary cause of the death of an
infected plant.

“Anthracnose (Glomerella glycines) occurred in
trial plantings at Marianna (Lee County) and Clarkedale
(Crittenden County). In both plantings it was rather difﬁcult
to differentiate the Anthracnose infection from other fungi
present on the infected petioles and stems. Laboratory
examination of infected stems revealed spores of the
Anthracnose fungus difﬁcult to ﬁnd; however, setae were
found in abundance. The amount of loss was hard to estimate
since infections were closely associated with Bacterial
Pustule and Pod and Stem Blight.
“Downy Mildew (Peronospora manshurica) usually
occurred in varying amounts in each planting; this was
especially true of the varietal trial plantings. The disease
could usually be found on the varieties Woods Yellow,
Boone, and White Biloxi. In a commercial planting in
Jefferson County, presumably of the Ogden variety, Downy
Mildew was well distributed but causing very little damage
at the time of this survey.
“Frog-Eye Leaf Spot (Cercospora sojina) ranked next
in importance to Bacterial Pustule, in causing leaf spotting.
It was observed in commercial and trial plantings. In a
commercial planting of a late-maturing variety, it was limited
to only a few plants with minor spotting. One variety in
the trial plantings at Marianna and Texarkana was severely
infected. If favorable weather conditions prevail during the
next 2 weeks many of the late- maturing varieties may be
infected more severely.
“Charcoal Rot (Sclerotium bataticola) could be found in
nearly every planting surveyed; incidence was limited from a
trace to not more than 2%.
“Southern Blight (S. rolfsii) resulted in a reduction in
stand at Osceola (Mississippi County) and Hope (Hempstead
County). In the trial planting at Osceola some varieties in a
localized section of the ﬁeld suffered a reduction of at least
5%. An occasional plant was found with distinct Leaf Spots
caused by Alternaria sp. most of the plants observed to be
infected by this fungus during the August survey (PDR, Sept.
1, p. C7C), had dropped their leaves and only a few new
infections occurred.
“Mosaic (Virus)-infected plant’s were observed in
every trial planting surveyed. The number of plants infected
varied from a trace to nearly 5%. Plants with symptoms
characteristic of Bud Blight [Tobacco Ringspot Virus]
were observed in a planting near Clarkedale.” Address:
Emergency Plant Disease Prevention Project.
915. Plant Disease Reporter (USDA). 1944. Other reports on
soybean diseases. 28(31):959-60. Oct. 1.
• Summary: “Virginia and West Virginia: In varietal trials at
Morgantown, West Virginia, the, most common leaf disease
was Bacterial Blight, which was present on all varieties;
except L 35-155 and Morse 230. It was not causing much
damage. Diaporthe Pod and Stem Blight was severe in
Bansei and Chief.
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“The most common disease was Anthracnose
(Glomerella glycines), which was blighting pods of Bansei,
Funk’s Delicious, Hokkaido, L 35-155, Kingwa, Scioto, and
Manchu. It was causing stem lesions and blight of Jugan and
Ohio 66-685.
“Mosaic was especially prevalent on the edible varieties
Bansei, Emperor, Imperial, and Hokkaido.
“The early varieties at Blacksburg, Virginia, have lost
their leaves and as they approach maturity stem spotting is
very common. Many plants are blighted prematurely and
immature pycnidia [fruiting bodies] of Diaporthe sojae
are present on the stems. This is by far the most serious
disease in the plots and is severe on Viking, Patoka, Chief,
Macoupin, S 55-10, Boone, Gibson, and C 101.
“Bacterial Blight is the most common leaf disease;
although not causing defoliation it was severe on some
varieties.
“Anthracnose is occasionally found on blighted stems
and lateral branches.
“Alternaria Leaf Spot was found on the leaves of most
varieties just before they fell. Small angular spots, some
with and some without gray centers, were quite common.
On these spots a species of Cercospora, probably an atypical
form of C. sojina, was sporulating.–R.E. Atkinson, Sept.
4-16
“South Carolina: One small ﬁeld of soybeans in
Greenwood County showed nearly 100% Mosaic infection.–
Alton E. Prince, Aug. 28–Sept. 9.
“Alabama: Large acreages of soybeans are grown in
Baldwin County following white potatoes. A number of
ﬁelds were inspected. In general, from 2 to 3% of the plants
had been killed by Sclerotium rolfsii. Cercospora Leaf Spot
was prevalent in all ﬁelds examined. A few older plantings
were found where the disease had caused considerable leaf
shedding; however, losses were considered to be slight.–
G.M. Stone, week of Aug. 28.
“Texas: A trace of Bacterial Pustule was seen on
soybeans grown on Texas Agricultural Experiment Station
Substation No. 8, at Lubbock. A few plants in the same
planting had been killed by Sclerotium rolfsii. A trace of
Sclerotium bataticola was also seen.–G.E. Altstatt, Sept.
8-13
“Minnesota and South Dakota: Only a few ﬁelds
of soybeans were seen in eastern South Dakota, and the
acreage seems to have been reduced from that of 1943. In
southwestern Minnesota, few ﬁelds were seen, and only
from Jackson eastward were there as many ﬁelds as in recent
years.
“The most common diseases are Bacterial Pustule
and Bacterial Blight. In a few ﬁelds, some defoliation has
occurred because of these diseases, but in general loss is
negligible. Bud Blight was found in South Dakota and
generally throughout southern Minnesota. No ﬁelds were
seen where loss from this disease appeared to be heavy. One

ﬁeld had about 20% of the plants infected, but infection
apparently occurred late and little loss of the pods had
resulted. Average infection in ﬁelds within 10 days of
maturity did not exceed 1%.
“Vegetable varieties grown near Fairmont, Minnesota,
were heavily infected with Mosaic. One ﬁeld of Hokkaido
had at least 50% of the plants infected, with about 5% of the
plants severely stunted.
“During part of the time in South Dakota, the writer
was accompanied by W.F. Buchholtz of South Dakota State
College.–Ian V. Tervet, Sept. 11-16.
“Iowa: During the period August 30 to September 9,
surveys were made in the northwestern part of the State, and
in Jasper, Poweshiek, Mahaska, Marion, Polk, and Dallas
Counties in the central and south-central parts.
“The season as a whole has been favorable for soybeans
in Iowa. In many ﬁelds the plants are waist high and still
appear to be growing. Bacterial Pustule is uniformly spread
over the plants but does not appear to be doing much
damage. Bacterial Blight is widespread and more destructive
although not so uniformly distributed as Bacterial Pustule.
Estimation of the damage caused by the 2 pathogens is
difﬁcult to make but it would probably vary from a trace to
1%.
“Hail injury was found in the northern part of the
State, and in some cases appeared severe. A guess would
place the damage at 15% over small areas. A few plants, on
which the lower leaves were yellow, yielded a Fusarium
from discolored roots. Bud Blight was found in a number
of ﬁelds reducing the set of pods from a trace to more than
50%. Frog-Eye was observed occasionally but is of minor
importance. Mosaic was seen in most ﬁelds as a trace, with
occasionally 1 to 2% in local areas.–Edgar F. Vestal.
“Missouri: The few ﬁelds of soybeans observed during
the week ending September 9 were maturing rapidly, with
accompanying defoliation. A number of ﬁelds already had
been harvested for hay. In the ﬁelds examined, Bacterial
Blight and Bacterial Pustule were prevalent on practically all
of the foliage. A trace of Mosaic was observed in one ﬁeld
and Bud Blight was noted in 2 ﬁelds, affecting 5 and 10% of
the plants respectively.
“Early-planted soybeans were maturing rapidly in
northwestern Missouri during the week ending September
16. Much defoliation has occurred and the pods set are, in
general, well ﬁlled and ripening. Later-planted ﬁelds are still
green and growing vigorously. Although the bacterial leaf
spots, Bacterial Blight and Bacterial Pustule, were prevalent
in all stands, the infection was light and causing little
damage. Vigorous Downy Mildew infection was observed
in 40% of the plantings, lesions spotting 1/2 to 2/3 of the
foliage, with the fungus sporulating luxuriantly. About 2/3
of the ﬁelds showed a few scattered, Mosaic-infected plants.
Bud Blight infection was noted in 60% of the plantings.
Except in one ﬁeld in which an estimated 3% of the stand
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was infected, only a few scattered plants appeared to be
diseased.–T.W. Bretz.” Address: Emergency Plant Disease
Prevention Project.
916. Plant Disease Reporter (USDA). 1944. Other reports on
soybean diseases. 28(31):959-60. Oct. 1.
• Summary: Reports are of Emergency Plant Disease
Prevention Project surveys. From Virginia and West Virginia.
South Carolina. Alabama. Texas. Minnesota and South
Dakota. Iowa. Missouri.
At the end of each state is the person (usually man) who
was the source of the information.
917. Tidd, J.S. 1944. Soybean diseases in Indiana and
Illinois. Plant Disease Reporter (USDA) 28(31):957-58. Oct.
1.
• Summary: “During the week ending September 9, the
writer, together with Dr. Benjamin Koehler of the Illinois
Agricultural Experiment Station, surveyed soybeans in
an area covering east-central, southwestern, and western
Illinois. Surveys were made in 15 counties, beginning with
Champaign County and continuing southwest to St. Clair
County in the Belleville area, thence north and west to
Adams, Hancock, and Schuyler Counties, thence east to
Urbana.
“Soybeans, in general, were in good condition except
for varying amounts of Downy Mildew, Bacterial Pustule,
Bacterial Blight (Pseudomonas glycinea), and Bud Blight.
In some ﬁelds one or more of these would predominate, the
number of infected plants ranging from traces to as much as
3%.
“In only 2 ﬁelds was the amount of infection severe.
A 20-acre planting south of Quincy in Adams County, was
found with Downy Mildew lesions covering approximately
5% of the leaf surface. Another ﬁeld in Adams County was
observed with all leaves showing Bacterial Pustule. Bud
Blight was present to the extent of 3% in one planting in
Madison County. Here, only the buds and stems (when cut
open) showed symptoms of disease. However, in two 25-acre
ﬁelds of the Lincoln variety (grown from certiﬁed seed), in
Hancock County, Bud Blight plants amounted to 1% and the
pods were blotched and dropping.
“Diaporthe sojae, causing Pod and Stem Blight, was
present in 25 acres of an early variety in Cass County,
infecting 20% of the plants. The crop loss was estimated at
10%. A trace of Wildﬁre (Bacterial) was observed in 2 ﬁelds,
one in Macoupin County, the other in Adams County.
“Wilt was not observed in any soybean plantings. At
this time, it might be stated, however, that a letter from Dr.
D.A. Preston of the Emergency Plant Disease Prevention
Project gives Fusarium oxysporum f. tracheiphilum and
Rhizoctonia solani as the 2 organisms isolated from material
sent him earlier in the season from plants that were wilted
and dying in a ﬁeld in Warren County, Indiana. If Fusarium

is the organism responsible, this is the ﬁrst report (PDR 28
(23): 753, Aug. 1, 1944), as far as the writer is aware, by
the Survey for this season of Fusarium Wilt in soybeans in
Indiana or Illinois.
“Soybeans are one of Indiana’s principal crops. During
the week ending September 16 ﬁelds were surveyed for
disease in an area south of Lafayette to Owen County, thence
east to Shelbyville in Shelby County, north to Madison
County, thence northwest to Tippecanoe County. Roughly,
this comprised the central portion of the State.
“Downy Mildew, Bacterial Pustule, and Bacterial Blight
were encountered in most ﬁelds. Many of the plants showed
a few lesions and occasionally a ﬁeld was observed with all
plants infected by one of these organisms. However, severity
was light and the average crop loss from all 3 organisms
probably would not amount to more than 3%.
“Bud Blight could be found in almost all of the ﬁelds.
A trace to 1% of the plants were infected. A 10-acre ﬁeld
in Shelby County, however, was observed with 10% of the
plants infected and the loss estimated at 5%.
“Charcoal Rot was found to have killed 2% of the
soybean plants in a 20-. acre ﬁeld in Putnam County, 1%
of the plants in a 5-acre planting in Johnson County, and
2% of the plants in a 20-acre ﬁeld in Hamilton County. The
sclerotia of the fungus could be found by removing the outer
tissue of the lower stem and root.
“During the week ending September 23 soybeans were
surveyed in east-central Indiana. From Lafayette east to
Portland in Jay County, thence south to Liberty in Union
County, west to Rushville in Rush County, thence north and
west, comprised the area covered. Soybeans were maturing
rapidly and therefore many of the usual leaf troubles could
not be observed. Charcoal Rot was not found. Diaporthe Pod
and Stem Blight was present on occasional plants in several
ﬁelds of the 20 visited, in one of 10 acres in Howard County
10% of the plants being infected. The loss was estimated at
5%. Only one ﬁeld still green was seen, this in Blackford
County on bottomland where 5% of the plants showed Bud
Blight and traces of Bacterial Blight.” Address: Emergency
Plant Disease Prevention Project.
918. Honey, Edwin E.; Dickson, J.G.; Jones, F.R. 1944.
Diseases of soybeans in Wisconsin. Plant Disease Reporter
(USDA) 28(32):988-90. Oct. 7.
• Summary: The following notes represent observations,
based on ﬁeld symptoms, made during 2 brief trips devoted
especially to soybean diseases.
“On August 29, soybean ﬁelds were examined in
southern Wisconsin, in Dane, Green,’ Rock, Walworth, and
Jefferson Counties, totalling 12 ﬁelds with 167 acres. The
results of this survey are given in the Table.
“What appeared to be Bacterial Blight (Pseudomonas
glycinea), according to ﬁeld symptoms, was observed as a
trace in 9 of the ﬁelds examined. Some doubt has been felt
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regarding the possible confusion of Bacterial Blight with the
Bacterial Pustule disease under Wisconsin conditions.
“Downy Mildew (Peronospora manshurica) was
observed in 8 of the ﬁelds examined in amounts from a
trace in a few spots to a slight amount scattered generally in
the ﬁelds. Only very slight or no damage appeared to have
resulted. Downy Mildew appears to be much less abundant
or severe this year than last.
“A trace of Root Rot of undetermined cause was noted
in only one ﬁeld, in Dane County. Bud Blight (Tobacco
Ringspot Virus) was observed in 3 ﬁelds in amounts ranging
from a trace to 2 or 3%. Mosaic (Virus) was found in 2 ﬁelds.
Slight to severe Drought damage was observed in ﬁelds in
Green and Rock Counties.
“Slightly more than 2 weeks later, from September 14
to 16, an inspection of soybean ﬁelds was made in Dane
and Columbia Counties in southern Wisconsin, and in
Winnebago, Portage, Taylor, Marathon, and Wood Counties
in the central part of the State, in 14 ﬁelds totalling 77 acres.
The results of this inspection also are given in the Table.
“Bacterial Blight was observed as a trace in spots or
generally scattered in 8 of the ﬁelds. It had not increased
markedly since the earlier inspection.
“Downy Mildew was noted in 6 ﬁelds; the number of
ﬁelds affected had not increased but the amount of infection
where the disease was present was slightly greater than
approximately 2 weeks earlier.
“Brown Spot (Septoria glycines) was observed in one
commercial planting in Columbia County.
“Bud Blight and Mosaic were observed in traces in 2
and 3 of the ﬁelds examined, respectively.
On page 989 are two tables that ﬁll the page. Table 1.
titled “Diseases observed in soybean ﬁelds examined in
Wisconsin,” has 4 large columns: County, Number of acres
(total 167), Amount of disease observed, and Remarks. The
diseases observed are: Bacterial Blight, Downy Mildew, Bud
Blight, and Mosaic.
Table 2, titled “Diseases observed and 7 southern and
central [Wisconsin] counties, Sept. 14-16, in 14 ﬁelds,”
contains exactly the same columns as Table 1, however the
counties are all different. The total acres is 77. The remarks
column on both tables is very interesting. A footnote at the
bottom of the page states: “In cases where the term ‘General’
is used, Downy Mildew infection was only, starting, or
in early stages of leaf spotting, but generally scattered
throughout the ﬁeld.” Address: Emergency Plant Disease
Prevention Project and Univ. of Wisconsin.
919. Atkinson, R.E. 1944. Soybean diseases in Virginia and
West Virginia. Plant Disease Reporter (USDA) 28(33):1008.
Oct. 15.
• Summary: “A species of Cercospora that caused a Leaf
Spot unlike frog-eye has been identiﬁed by Dr. Lindsay
S. Olive as C. cruenta. The symptoms are much the same

as those produced by the same fungus on snap beans. The
spots are smaller and more angular than the common frogeye spots, caused by C. sojina and the light central area
of the spot is very small and angular. This leaf disease
was collected at Blacksburg, Virginia, in the Experiment
Station ﬁelds (PDR, Oct. 1, p. 959). The fungus sporulates
abundantly on the leaves.
“Another Leaf Spot of soybeans collected at Grange,
Virginia, and at Morgantown, West Virginia, was identiﬁed
by Dr. Olive as due to C. canescens. He states, however,
that C. cruenta and C. canescens are probably not distinct
species. This Leaf Spot closely resembles bacterial blight
lesions.
“Other soybean diseases observed during the period
September 13 to 30 were Bacterial Pustule, Downy Mildew,
and Frog-Eye, which were causing minor damage in ﬁelds
near Harrisonburg, Virginia. Mosaic (Virus) was seen in one
ﬁeld, but less than 1% of the plants were affected.
“In varietal trials at Orange, no Diaporthe pod and
stem blight was found, although the plants were mature.
Some Anthracnose (Glomerella glycines) was present. What
appeared to be Bacterial Pustule was severe on C 101.
“During the week October 2 to 7, the soybean variety
test at Williams-burg, Virginia, was visited. Bacterial Pustule
was still prevalent on all varieties. The appearance of a leaf
spot with concentric markings, which has a tendency to fall
out, leaving a shot-hole, was correlated with the application
of arsenic to control the soybean caterpillar.
“Phyllosticta Leaf Spot was found on Missoy and
Woods Yellow; Frog-Eye on Tennessee Non Pop, Ogden, and
Manchu; Downy Mildew on Woods Yellow and Tokyo.
“A Bacterial Leaf Spot believed to be the one caused by
the tobacco Wildﬁre organism (Pseudomonas tabaci) was
found on Missoy, Volstate, N-41-39, and 26-39-M.
“Anthracnose was severe on 2-40-A, Arksoy 2913,
Magnolia, Mamredo, Ralsoy, and Itosan.”
920. Larsh, Howard W. 1944. Diseases reported on soybean
in Oklahoma. Plant Disease Reporter (USDA) 28(33):1010.
Oct. 15.
• Summary: “Approximately 450 acres were surveyed
during the period September 18 to 30, including 4 trial
plantings and 8 commercial plantings.
“Bacterial Pustule was the most widespread and
destructive disease of soybean in Oklahoma during the 1944
season. None of the varieties, in the trial plantings, showed
any sign of being even slightly resistant to this bacterium. In
most instances, slight to moderate defoliation had occurred at
the time of this survey. At least 25% of the leaﬂets had been
dropped in a commercial planting near Okmulgee (Okmulgee
County), due to this disease. It was not at all uncommon to
see petioles still attached to their stem but devoid of leaﬂets.
In every case these petioles had clear-cut symptoms of the
disease.
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“Wildﬁre was observed in varying amounts in 3
planting’s. Very little reduction in leaf area resulted from
these infections; however, in the trial planting near Coweta
(Wagoner County) several varieties had leaf spotting due to
this organism.
“Diaporthe Pod and Stem Blight occurred in all of the
ﬁelds surveyed. At the time of this survey this disease was
not causing any appreciable loss. Most of the infections
were limited to a small number of plants and usually were
localized in the diseased planting. The most severely infected
planting was observed near Coweta, where several of the
plants had been nearly uprooted by a strong wind storm.
Many of these plants had been injured mechanically, and
fruiting bodies of the pod and stem fungus could be found in
large numbers.
“Frog-Eve Leaf Spot (Cercospora sojina) resulted
in very little reduction in the leaf surface in the infected
plantings. Two new varieties, in the trial plantings at Coweta
and Wagoner, had Cercospora infections.
“Charcoal Rot (Sclerotium bataticola) was observed in
varying amounts in every planting surveyed. The number
of plants infected varied from a trace to nearly 30%. In
a planting on the Oklahoma A.&M. College Experiment
Station at Stillwater Charcoal Rot resulted in a loss of
20% in a 9-acre increase plot. A commercial planting near
Okmulgee had a loss of approximately 10%. The pycnidial
stage [Macrophomina phaseoli] of the fungus was observed
in the planting at Stillwater.
“Yeast Spot (Nematospora coryli) has been identiﬁed by
W.W. Ray and D.A. Preston from soybeans collected on the
Experiment Station at Stillwater.
“Mosaic (Virus)-infected plants, in varying amount,
occurred in every planting surveyed. The most severe attack
was observed in a trial planting near Coweta, where nearly
5% of one variety had mosaic.–Howard W. Larsh.”
921. Prince, Alton E. 1944. Soybean diseases in North
Carolina. Plant Disease Reporter (USDA) 28(33):1008. Oct.
15.
• Summary: “A ﬁeld of at least 25 acres planted to soybeans
in Surry County showed some Bacterial Pustule disease,
and a very light infection of Powdery Mildew (Erysiphe
polygoni). Immature cloistothecia of E. polygoni were found,
in addition to the imperfect stage... weeks of September 25
and October 2.”
922. Slagg, C.M. 1944. Soybean diseases in Nebraska. Plant
Disease Reporter (USDA) 28(33):1009. Oct. 15
• Summary: “During the corn survey, many ﬁelds of
soybeans were examined. Most of these were approaching
maturity, and had already shed most of their leaves. Careful
search was made for Charcoal Rot, but none was found
in any ﬁeld. Most ﬁelds, however, contained a few plants
that had died prematurely, apparently from Fusarium blight

(Fusarium oxysporum f. tracheiphilum).
“In the Elkhorn River Valley, about 300 acres of lateplanted soybeans were inspected. Two hundred acres of these
were in one district a few miles west of Wisner. These lateplanted ﬁelds were growing vigorously, but showed 5 foliage
and stem diseases, including Bacterial Pustule, Bacterial
Blight, ‘Wildﬁre’ Bacterial Blight (Pseudomonas tabaci), Top
Necrosis (Tobacco Ringspot Virus), and common Mosaic.
All of these diseases were widespread except “Wildﬁre”,
which was found only in one ﬁeld, but it was probably the
most damaging disease seen. “Wildﬁre” Blight as seen
here occurred in spots in the ﬁeld, areas varying from a
few square feet to 1/8 acre in extent, in which spread, from
a center of infection was rapid, and in which the tops of
the plants were rapidly killed and turned brown in color,
contrasting sharply with the bright green of the surrounding
unblighted areas. Young leaf lesions were surrounded by
a moderate to narrow but distinct halo. We are indebted to
Dr. W.B. Allington for diagnosis of the soybean leaf spot
diseases above mentioned.
“One 20-acre ﬁeld inspected 4 miles west of Wisner was
planted to both the Richland and Bansei (edible) varieties
of soybeans. Bacterial Pustule, Halo Blight, Top Necrosis,
and Mosaic were widespread on both varieties. However,
it was evident that the Bansei variety was more severely
injured by Bacterial Pustule, Halo Blight, and Top Necrosis;
while the Richland variety was more severely attacked by
Mosaic, showing 90% of the plants mosaiced, as compared
to 25% in the Bansei variety.–C.H. Slagg, report for month
of September.”
923. Tidd, J.S. 1944. Soybean diseases in Indiana. Plant
Disease Reporter (USDA) 28(33):1009. Oct. 15.
• Summary: “Soybeans observed in west-central Indiana
during the week ending October 7 were fairly well matured,
the plants in most ﬁelds being defoliated. Diaporthe Pod and
Stem Blight was present in a number of ﬁelds, but, as far as
could be ascertained, was causing negligible damage. Twenty
percent of the plants in one Tippecanoe County ﬁeld had
matured before the remainder of the planting. No evidence
of disease could be found and it may be that a mixture of
varieties was responsible.–J. S. Tidd.” Address: Emergency
Plant Disease Prevention Project.
924. Vestal, Edgar F. 1944. Soybean diseases in Iowa. Plant
Disease Reporter (USDA) 28(33):1009. Oct. 15.
• Summary: During the period ending September 30, surveys
were made that included some 22 counties. Soybeans are
not so far advanced in the southern part of the State as in the
northern portion. Downy Mildew was present in the southern
counties. Bacterial Pustule was common but not serious.
Cercospora daizu [C. sojina] was also present but of minor
importance.–Edgar F. Vestal. Address: Emergency Plant
Disease Prevention Project, Iowa.
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925. Timson, S.D. 1944. Alternative green manure crops.
Rhodesia Agricultural Journal 41(5):352-55. Sept/Oct.
• Summary: Page 4: Soy is mentioned only in passing under
“Eelworms:” “It may be mentioned that among the more
important ﬁeld crops which are susceptible to eelworm attack
are potatoes, tobacco, onions, sweet potatoes, soya beans,
haricot beans, cotton, pyrethrum.” Address: Agriculturist.
926. Larsh, Howard W. 1944. Diseases observed on soybeans
in Arkansas. Plant Disease Reporter (USDA) 28(37):112526. Nov. 15
• Summary: Seventeen ﬁelds consisting of approximately
900 acres, not examined before or reported in previous
summaries, were surveyed during October. Most of them
were located in Jefferson, Lincoln, Pulaski, and Mississippi
Counties.
“The most prevalent and destructive disease, which
was absent from no planting, was Bacterial Pustule
(Xanthomonas phaseoli var. sojense). In most cases slight to
moderate defoliation could be attributed to early infection.
The most severely affected ﬁeld noted was near Woodson
in Pulaski County, where moderate to severe defoliation
occurred. It was not uncommon to ﬁnd leaﬂets with at least
60 to 80% of the surface invaded. No apparent differences
occurred in respect to the susceptibility or resistance of any
particular variety to the disease.
“Anthracnose (Glomerella glycines) caused a slight
reduction in yield in a planting near Pine Bluff (Jefferson
County). Several prematurely dead plants were observed;
beans taken from these plants were very small and wrinkled.
Microscopic examination of the scattered black fruiting
bodies on the stem showed spores as well as characteristic
setae of this fungus.
“Frog-Eye Leaf Spot (Cercospora sojina) caused
considerable spotting on the late maturing varieties.
In most plantings it ranked next to bacterial pustule in
destructiveness. No apparent defoliation had resulted from
these late infections; however, a reduction of from 10 to
50% of the leaf surface could be attributed to this organism
in several plantings. Stem infection was observed in the
planting at Woodson.
“Wildﬁre (Pseudomonas tabaci) occurred in most of
the plantings surveyed during this period. In nearly every
instance infection was limited to a few leaves, with very little
reduction in their surface. From all indications, infection had
occurred rather early in the development of the leaves but
had failed to spread or develop further.
“Stem Blight (Diaporthe phaseoli var. sojae) was
observed in the large planting near Woodson, the fruiting
bodies of the fungus being scattered over the stems and
petioles of several dead plants. No pods were found affected.
“Charcoal Rot (Sclerotium bataticola) was seen in every
planting surveyed, in most instances affecting only a few

plants. A loss of nearly 2% occurred in a ﬁeld near Pine Bluff
and a similar loss was observed, in Lincoln County.
“Plants infected with Mosaic occurred in nearly every
planting surveyed. The most severe infection observed was
nearly 10%, near Osceola in Mississippi County.–Howard W.
Larsh.”
927. Prince, Alton E. 1944. Soybean diseases in North
Carolina. Plant Disease Reporter (USDA) 28(37):1124-25.
Nov. 15.
• Summary: “During the week of October 9, a survey of
soybean diseases was made with Dr. S.G. Lehman, Professor
of Plant Pathology at the University of North Carolina, in
the counties of Johnston, Wayne, Lenoir, Jones, Craven,
Beaufort, and Pitt. No attempt was, made to estimate
damage done by the various fungi. Specimens were sent to
Dr. Lindsay S. Olive for determination or veriﬁcation. The
following organisms were found to be causing diseases on
soybeans:
“Glomerella glycines, Diaporthe sojae [=D. paseolorum
var. sojae], and Sclerotium rolfsii on stems. Peronospora
manshurica, Cercospora sojina, Phyllosticta sp.,
Xanthomonas phaseoli var. sojense, and Alternaria sp. on
leaf blades, and Diaporthe sojae on petioles.
“Glomerella glycines and Cercospora canescens on
pods.–Alton E. Prince.”
928. Prince, Alton E. 1944. Soybean diseases in South
Carolina. Plant Disease Reporter (USDA) 28(37):1125. Nov.
15.
• Summary: “Small plots of soybeans were seen in nearly
every county. Mosaic (Virus) and the Bacterial Leaf Spots
were usually present but were of no importance. One plot,
however, in Orangeburg County, was so severely infected by
fungi that the owner had to cut the plants down before the
beans matured. Specimens from this plot were sent to Dr.
Lindsay S. Olive, who found Cercospora canescens causing
brown spots on the stems and pods, Macrophomina phaseoli
appearing in patches of black pycnidia on the stems, and a
species of Fusarium on the stems and pods.
“A 2-acre ﬁeld in Marlboro County contained about 10%
Mosaic; and some Bacterial Spot. Specimens from a low
spot, where many plants were dead, were sent to Dr. G.M.
Armstrong at Clemson College. He found that Sclerotium
bataticola was the probable cause of the death of the plants,
and a Fusarium was also present.–Alton E. Prince, week of
Sept. 18.”
929. Slagg, C.M. 1944. Soybean diseases in Kansas. Plant
Disease Reporter (USDA) 28(37):1126. Nov. 15
• Summary: “Most of the soybean ﬁelds seen were either
mature, with leaves already shed, or were approaching
maturity. Approximately 15 ﬁelds were examined where
the plants were still immature, and in these ﬁelds, Bacterial
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Pustule, Bacterial Blight (Pseudomonas glycinea), Common
Mosaic, Top Necrosis (Tobacco-Ringspot Virus), could
all be seen on the foliage. Prematurely dead plants were
plentiful, and those examined in 11 of the more mature ﬁelds
appeared to be infected with both Fusarium Blight (Fusarium
oxysporum f. tracheiphilum) and Charcoal Rot. It was not
possible to determine from ﬁeld observation at this time the
probable loss from these different diseases, but Top Necrosis
(bud blight) undoubtedly caused considerable damage by
shortening the bearing area on affected stalks, and production
of seed pods on plants infected with Fusarium Blight and
Charcoal Rot was materially reduced.–C.M. Slagg.”
930. Soybean Digest. 1944. ASA [American Soybean
Association] disease appropriation. Nov. p. 13.
• Summary: The American Soybean Assoc. and the National
Soybean Processors Assoc. have asked the chairman of the
Budget Bureau in Washington, DC, for increased funds for
combating the spread of soybean diseases. In 1944 about
$8,0000 was spent for soybean disease work compared with
$35,000 for work with diseases of oats.
931. Iftner, G.H. 1944. Soybeans after the war–6:
Government and the grower. Soybean Digest. Dec. p. 6-7.
• Summary: “Soybean growers in the postwar era will
expect little more from government than they received in
the immediate pre-war years, judging from the reaction of
representative producers who have expressed opinion on the
subject.
“Growers may be expected to look to governmental
agencies for some activity in postwar years in four areas
of the industry–namely: (1) production, (2) marketing, (3)
processing, and (4) industrial uses and consumption.
“The degree of their interest will be greater in the ﬁeld
of production and lesser in the industrial division of the
industry.
“Production: Soybeans have become an important crop
in Midwest agriculture because they have been a proﬁtable
crop. Soybeans became proﬁtable because governmental
agencies, through investigations and research, brought
forth improved varieties and cultural practices, enabling
growers en masse to grow the crop successfully. It was
the Division of Forage Crops and Grasses of the U.S.
Department of Agriculture, cooperating with various state
agricultural experiment stations and pioneer growers that
placed soybeans high on the list of farm crops produced
in the prewar period. The work of these agencies is not
ﬁnished. Therefore producers will expect them to carry
on experimentally in the postwar years, particularly along
these lines: Control of diseases and insects, variety studies,
determination of oil and protein content, fertilization,
inoculation, livestock nutrition, harvesting and storage
factors, and cultural methods.” Address: Director of grain
marketing, Illinois agricultural Assoc.

932. Lehman, Samuel G. 1944. Dusting soybeans for control
of bacterial pustule (Abstract). Phytopathology 34(12):100708. Dec.
• Summary: Discusses Xanthomonas phaseoli sojense.
Copper dusts were effective in reducing the disease, but
sulfur dust was not. Address: North Carolina.
933. Steece, Henry M. 1944. Soybean projects of the State
agricultural experiment stations, 1944. Washington, DC;
Ofﬁce of Experiment Stations (USDA). 23 p. Unpublished
typescript.
• Summary: Page 2, “Explanatory notes” states: “This is
a list of the research projects concerned with soybeans,
including edible soybeans and soybean products, currently
active at the several State agricultural experiment stations.
It was compiled in response to requests from the State
experiment stations, the U.S. Department of Agriculture,
and other agencies for such information as an aid in their
work on various problems connected with the production,
handling, and utilization of soybeans.
“This list supersedes a similar publication entitled
Soybean Projects of the State Agricultural Experiment
Stations, 1937 (May 20, 1937). Most of the projects listed
as active in the earlier publication have been completed
and replaced by new researches. These deal with numerous
problems constantly arising in the soybean industry and
reﬂect the broader scope and greater complexity of the
general problem. Enormous expansion in the United States
soybean acreage, with recent shift in center of production
from the Southeastern States to the Corn Belt, has brought
forth problems inherent in the peculiar sensitiveness of
soybeans to variations of soil and climate. In addition
are those problems concerned with newer production
methods, changes in cropping systems, insects and diseases,
harvesting, and storage. Other ﬁelds of inquiry have come
out of wartime demands for soybean oil and meal for use in
strategic materials, and the increasing use of soybean meal
as a high-protein feed for livestock and poultry. Changes
in eating habits in which the soybean plays an important
part as a green or dried vegetable and as a protein food to
supplement animal products, like meat, eggs, milk, and
cheese, have also provided many problems for station
research.
“Stations cooperating with the U.S. Regional Soybean
Laboratory (Urbana, Illinois) in conducting coordinated
adaptation (nursery) tests with groups of varieties and
selections include the Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin Stations.
At several stations these tests are carried on as distinct
projects, while at other stations the tests proceed as phases of
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other projects.
“The entries in the list include the project title,
experiment station departments involved, and cooperation
with the U.S. Department of Agriculture.”
As an example, here is the ﬁrst state listed:
Alabama
“Breeding of legumes for forage and soil improvement,
Agron. & Soils (Coop. B.P.I. S.A.E.).
“Soybean variety test, Agron. & Soils, 3 substations.
“Cooperative uniform tests, Agron. & Soils (Coop. B.P.I.
S.A.E.).
“Factors inﬂuencing seed production of legumes, Agron.
& Soils.
“Adaptation of edible soybean varieties, Agron. & Soils.
“Forage tests for hay, temporary grazing, and winter
grazing value, Agron. Soils.
“The inorganic nutrition of plants, Agron. & Soils.
“Effect of inoculation on certain legumes, Agron. &
Soils,
“Factors affecting vitamin A stability and utilization, An.
Indus.
“Oil crops for Alabama, Agron. & Soils.”
Note 1. Abbreviations:
Agron. = Agronomy
An. Indus = Animal Industry
B.P.I. = Bureau of Plant Industry (USDA)
Coop. = Cooperating with
S.A.E. = Soils and Agricultural Engineering.
Note 2. In addition to “Stations cooperating with the
U.S. Regional Soybean Laboratory,” states where soybeans
is a very minor crop are also listed with their projects, e.g.,
Alaska, Arizona, California, Colorado, Delaware, Hawaii,
Washington State, West Virginia, and Wyoming. Address:
Senior Experiment Station Administrator.
934. Petty, M.A. 1944. Soybean diseases on the eastern shore
of Maryland. Delaware State Board of Agriculture, Bulletin
33(5):58-62. *
935. Hackbarth, J. 1944. Die Oelpﬂanzen Mitteleuropas
[The oil plants of central Europe]. Stuttgart, Germany:
Wissenschaftliche Verlagsgesellschaft m.b.H. 378 p. 25 x 15
cm. [Ger]*
• Summary: In the decade before the start of World War
II, the extension and development of oil crops was part of
German policy for ensuring an adequate supply of oil during
the war. This theme is discussed in the two introductory
chapters. Details are given on the major individual plants,
including the soybean. For each plant there is a discussion
of the systematics, morphology, cytology, cultivation,
manuring, sowing, husbandry, diseases, pests, yields, seed
storage, breeding, varieties, the oil (its properties and uses),
and other ways of using the crop.

936. La soya: Excellente alimento así para el hombre como
para el ganado, y valiosa materia prima de numerosos usos
industriales: Indicaciones para su cultivo y aprovechamiento
[The soybean: Excellent food for people and for livestock
and valuable raw material with numerous industrial uses.
Remarks on its cultivation and utilization]. 1944. New York,
NY: Reader’s Digest. 32 p. [3 ref. Spa]
• Summary: On the cover: This book was compiled
from information from the Farmers’ Bulletins of the
U.S. Department of Agriculture; the Boletín de la Unión
Panamericana and other sources. Edited by Selections
from the Reader’s Digest for free distribution in the Latin
American republics. Address: New York City, New York.
937. Saillenfest, Jean. 1944. Le Soya: Sa culture et ses
utilisations [The soybean: Its culture and uses]. Paris:
Editions de Montsouris, 1 rue Gazan, Paris XIV. 96 p. 19 cm.
Series: Collection Rustica. Preface by Pierre Chouard. [10
ref. Fre]
• Summary: Contents: Preface. Foreword. 1. The soybean
worldwide and in France. 2. The plant: Botanical description,
varieties, vegetative cycle, climate, area of cultivation. 3.
Soybean culture: In ﬁelds (fertilizer and soil amendments,
symbiotic bacteria, sowing, soya forage), in the garden. 4.
Diseases and enemies of the soybean. 5. Soybean utilization:
Table of uses, main industrial uses, uses on the farm, the
soybean in the family cuisine (green vegetable soybeans
[graines de soya vertes], soy sprouts [germes de soya],
soaking soybeans, cooked ground soybeans [pâté de soya],
soya desserts (dry roasted soynuts [Soya grillé], soy cakes
and confections with roasted soy ﬂour), soy coffee, how to
make soy ﬂour at home, soymilk, tofu [fromage de soya]). 6.
Regulation of soybean varieties: Table of varieties: The role
of G.I.O.M. (Groupement interprofessionnel des oléagineux
métropolitains), growing contracts, classiﬁcation and catalog
of varieties, prices of seeds, how to obtain seeds. Address:
France.
938. Towle, R.S. 1944. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
12.
• Summary: “Soybeans were sown late, emerged slow, but
made a fair growth. Grasshoppers ate them off completely.
Three varieties were sown, Minnsoy, Cayuga, and Maculey
Manchu.” Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
939. Timson, S.D. 1944? Alternative green manure crops.
Rhodesia Agricultural Bulletin No. 1277. Undated.
• Summary: Page 4: Soy is mentioned only in passing under
“Eelworms:” “It may be mentioned that among the more
important ﬁeld crops which are susceptible to eelworm attack
are potatoes, tobacco, onions, sweet potatoes, soya beans,
haricot beans, cotton, pyrethrum.”
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Note: At top of front cover it says: “Reprinted from
Rhodesia Agricultural Journal,” with a citation to the
volume, issue, date, and pages. Address: Agriculturist.
940. Colwell, W.E. 1945. Fertilizing soys in North Carolina.
Soybean Digest. Jan. p. 11-12.
• Summary: Soybeans grown on the dark, highly organic,
poorly drained soils of the North Carolina Lower Coastal
Plain suffered from potash deﬁciency. The application of
muriate of potash as top dressing is recommended. Address:
Agronomy Dep., North Carolina Agric. Exp. Station,
Raleigh.
941. Tervet, Ian W. 1945. The inﬂuence of fungi on
storage, on seed viability and seedling vigor of soybeans.
Phytopathology 35(1):3-15. Jan. [10 ref]
• Summary: A 1942 survey of the microﬂora of soybean
seeds from Central and Southern Minnesota showed that
Alternaria species were most frequently found, with
Fusarium species and bacteria next in frequency. The
percentage of seeds infected with fungi and bacteria
increased in proportion to the frost damage.
The percentage of seeds infected by fungi, especially
Aspergillus species, increased with the moisture content of
the soybean seeds and with the temperature under which the
seeds were stored. Address: Univ. Farm, St. Paul, Minnesota.
942. Koehler, Benjamin. 1945. Keeping watch on soybean
and corn diseases. National Farm Chemurgic Council,
Chemurgic Paper No. 408. 2 p. Feb. 7.
• Summary: “Three diseases were of some importance in
soybeans in 1944. A total loss of 7 percent from these 3
diseases has been estimated. The most prominent one was
bacterial pustule. Four percent loss to the Illinois soybean
crop was attributed to this disease. This is an old disease that
has been with us ever since soybeans were introduced here.
It attacks the leaves primarily, causing brown areas and later
the leaves drop off. In some seasons with higher humidities,
losses have been more severe.
“Second in importance was bud blight, a virus disease.
It caused 2 percent loss in yield. Damage was spotted. In
many ﬁelds damage was very slight while in others up to
30 percent loss was estimated. This is a fairly new disease,
observed for the ﬁrst time in 1940. Bud blight causes a
necrosis of the top leaves of the plants which stops the
growth of the main stem, or the pods may become spotted
with dark brown blotches, or both conditions may occur.
Whether this disease will increase in importance during the
coming years like it has during the last few years remains to
be seen. None of the popular varieties grown in Illinois are
resistant.
“Another new disease called wild ﬁre was third in
importance. This same disease has been troublesome on
tobacco for many years, and now we are also having it on

soybeans. Furthermore, it is spreading fast, in the past season
it was found as far west as Kansas.
“About 8 other well recognized diseases were observed
in soybeans in 1944, but all were of minor importance.
“Obviously diseases are becoming more noticeable in
soybeans. The question naturally asked is what to do about
them. During the last two years tests with seed disinfectants,
commonly called seed treatments, have been carried out
on an extensive scale but the results so far are not very
promising. Until research on soybean disease control is
farther advanced, the only concrete suggestion is to grow
soybeans in rotation and not crop a piece of land to soybeans
continuously. This measure, while helpful, still is not an
adequate means of disease control.
“With regard to corn diseases, no serious damage
occurred from any one disease in any large area of Illinois in
1944. But an aggregate of a number of moderate losses from
various diseases nevertheless produced sizable damage.
“Seed treatment again proved its worth in protecting
the seed against seedling diseases. In one large test at the
Urbana station, the different hybrids were planted in well
replicated paired plots, untreated and treated with Arasan,
1 ounce per bushel. There was an average increase of 3.2
bushels per acre. The data on this test are given in Table 3
of the new corn performance bulletin for 1944 which will be
off the press in a short time. There was a range of 1.3 to 4.7
bushels increase for the different hybrids. Although some
hybrids were beneﬁted signiﬁcantly more than others, this
difference in reaction is not necessarily due entirely to the
genetic difference in the hybrids. In previous tests, seed from
the same hybrid obtained from different sources, all planted
in the same experiment also responded differently. Such seed
differs with regard to the extent of seed infection, seed coat
injuries, and physical and chemical nature as inﬂuenced by
the environmental conditions under which it was produced.
“In another seed treatment experiment only one hybrid,
Illinois 201, was used but 11 different seed treatments were
involved. Best increases in yield in this test were obtained
with Arasan and Sper-gon. Both of these non-mercury
compounds slightly outclassed the older organic mercury
compounds so widely used during recent years.
“Ear rots have been giving many farmers concern in
Illinois as well as in the corn belt generally. In order to
determine the reaction of different hybrids to damage from
ear rot diseases, 18 selected hybrids were tested at Urbana
for ear rot damage. These data are given in Table 4 of the
new 1944 corn performance bulletin.
“The lowest in rot was a white hybrid, Illinois 2059(W),
the only white hybrid in the test. This was followed closely
by Illinois 960 and U.S. 35. Some other popular hybrids,
on the other hand, showed more than twice as many rotted
kernels, and the difference was statistically sound.
“This demonstrated again that much remains to be
accomplished in the way of breeding for disease resistance.
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In soybeans we have hardly started yet. In corn quite a little
headway has been made in obtaining better resistance to
some diseases but there has been little progress towards
resistance to other diseases. The situation is complicated
because no one hybrid can be produced that will be adapted
to all conditions and places in Illinois. Therefore it is
necessary to produce not only one but several different
disease resistant hybrids. A number of important diseases
occur in the state, some cause considerable damage in some
years, others in other years. Nevertheless it is believed that
considerable improvement in hybrid corn towards resistance
to disease hazards will be made in the not too distant future.
“Broadcast over Radio station WILL, Farm and Home
Week, February 9, 1945. Published by the National Farm
Chemurgic Council, 50 West Broad Tower, Columbus 15,
Ohio.”
Note: At the top left of page 1: “Chemurgic Papers. 1945
Series No. 3.”
943. Woodworth, C.M. 1945. Lincoln and other new
varieties of soybeans. National Farm Chemurgic Council,
Chemurgic Paper No. 409. 3 p. Feb. 7.
• Summary: “Broadcast over Radio Station WILL, Farm and
Home Week, February 7, 1945. Published by the National
Farm Chemurgic Council, 50 West Broad Tower, Columbus
15, Ohio.
“Few new crop varieties have enjoyed as much
popularity as the Lincoln soybean. Although 8,000 acres
were grown in Illinois in 1944 and more than 200,000
bushels were produced, the demand for seed has greatly
exceeded the supply. Most producers were sold out soon
after the beans were harvested. There should be a largo
acreage planted to Lincoln beans in Illinois this year and
there should. be sufﬁcient seed produced to plant in 1946 the
whole are to which this variety is adapted.
“Due to high yield of seed, good standing ability, and
high percentage of oil, Lincoln will likely supersede other
varieties in its maturity group. It has yielded well in tests
at Mt. Morris, Ogle County in northern Illinois, and also at
Alhambra in Madison County in southern Illinois, but has
done best at Urbana, Champaign County, in central Illinois.
Being only a day or two earlier than Illini, it is classed as
medium in maturity. It is not expected to replace earlymaturing varieties such as Richland and Earlyana or latematuring varieties such as Patoka, Chief, and Gibson, but it
may make inroads on the acreage of all these varieties.
“Lincoln’s superiority. in yield of seed is evident
from many tests that have been made by the Agronomy
Department, University of Illinois, and the United States
Regional Soybean Laboratory. If we use Illini yields for
comparison we ﬁnd that in the agronomy tests Lincoln
exceeded Illini at Mt. Morris by 4.8 bushels as an average of
two years: at Urbana by 5.8 bushels as an average of three
years; and at Alhambra by 4.4 bushels, a two-year average.

As an average of 49 rod-row tests made by the United States
Regional Soybean Laboratory in Ohio, Indiana, Illinois,
Wisconsin, Iowa, and Nebraska, Lincoln exceeded Illini by
4.8 bushels per acre. Other data furnished by the laboratory
are also favorable to Lincoln. In 3 years’ tests at Mt. Morris,
in northern Illinois, Lincoln averaged 20.0 bushels per
acre and Illini 18.1 bushels; in 5 years at Urbana in central
Illinois, Lincoln averaged 42.0 bushels and Illini 34.4; at
Edgewood in southern Illinois, Lincoln yielded 22.3 bushels
aid Illini 18.6 bushels. Thus, regardless of the section of the
state in which the tests were conducted, north, central, or
southern, Lincoln was the better yielder. If we assume that,
as a general average, Lincoln has a 5-bushel advantage over
Illini, this amounts to nearly 17 percent on a base yield of 30
bushels per acre.
“Though Lincoln is not classed as an early variety, it
has yielded more at Mt. Morris than Richland, Earlyana,
Seneca, Mukden, and Mingo, all of which are usually put
in the early or, medium-early class. In the tests referred to
above conducted at Mt. Morris in 1943 and 1944, Lincoln
averaged 27.9 bushels per acre with Mukden being the next
highest variety, yielding 25.8 bushels. In tests conducted
at Urbana, Lincoln has to compete with later varieties,
and it has not always been highest every year although the
3-year average places Lincoln at the top with a yield of 37.5
bushels, the next highest being Mukden with 34.1 bushels. In
1943 Lincoln was exceeded slightly by Mt. Carmel, Mukden,
and Patoka. Competition with later varieties is keenest in
southern Illinois as shown by agronomy tests conducted at
Alhambra. When compared with varieties tested both in 1943
and 1944. Lincoln had the highest average with 22.4 bushels,
but Gibson was a close second with 21.8 bushels, and Patoka
a close third with 21.7 bushels. So close together are these
yields that it is fair to say there is no difference between
them. Furthermore, if we consider only the varieties tested
in 1944, 5 varieties exceeded Lincoln in that year; namely,
Gibson, Morse, Viking, Mt. Carmel, and Patoka. Viking,
Morse, and Mt. Carmel were not grown in 1943, hence
they are omitted from the 2-year average. At Brownstown,
in Fayette County, in 1944 Macoupin, Gibson, Viking, and
Chief exceeded Lincoln. Too much weight should not be
given a single year’s tests, but these results indicate that
in southern Illinois or other areas where later varieties are
adapted, Lincoln cannot be expected to become the dominant
variety.
“The superior seed yield of Lincoln is due in part to the
high number of seeds per pod and low percentage of abortive
seed. Counts of a large number of pods showed 1 percent
4-seeded, 71 percent 3-seeded, 25 percent 2-seeded, and 4
percent 1-seeded. Hence, Lincoln is classed as a 3-seeded
type. The percent abortive seed, 14.8 is also low.
“Lincoln is outstanding in oil content. It is about 1
percent higher on the average than Illini, and ½ of 1 percent
higher than Dunﬁeld.
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“Lincoln was developed cooperatively by the Illinois
Agricultural Experiment Station and the United States
Regional Soybean Laboratory from a natural hybrid between
Mandarin and Manchu.
“Earlyana is the newest of the early varieties. It
originated from a selection made in a Dunﬁeld plot at Purdue
Agricultural Experiment Station, Lafayette, Indiana. About
a week earlier than Richland, it is about 2 weeks earlier
than Illini or Lincoln, and therefore ﬁlls a need for an early
variety for northern Illinois. Winter wheat growers will
ﬁnd this variety a good one to precede wheat since it can
be combined from 2 to 3 weeks before wheat seeding tine.
It lodges somewhat more than Richland and does not yield
as high; hence, in sections where Richland is early enough,
farmers will likely prefer Richland to Earlyana.
“Chief is a medium-late-maturing variety developed and
distributed by the Illinois Agricultural Experiment Station 3
or 4 years ago. It grows tall, responds to high fertility levels,
and sometimes gives exceptionally high yields. Producers
have won the 10-acre yield contest with Chief. On high
fertility levels, it grows so tall that it makes combining a
problem, especially if the plants lodge and become tangled.
This variety will likely ﬁnd a place in south-central and
southern Illinois on thinner soils where growth will be
shorter with, consequently, less tendency to lodge. It is not
too late for central Illinois, but probably should not be grown
north of Champaign County.
“Viking was developed from the same hybrid as Chief,
by the Illinois Agricultural Experiment Station. It appears
to be well adapted to the western side of the state. It grows
as tall as Chief, but is earlier and stands better. The seed
cannot be distinguished from seed of Manchu, Mandell, and
Lincoln. At present there is only a small amount of pure seed
eligible for certiﬁcation, but this will be increased rapidly.
“Of the late varieties, Patoka and Gibson are newest,
both developed and distributed by the Purdue Agricultural
Experiment Station. Patoka is a pure-line selection of Mt.
Carmel. It is adapted to south-central and southern Illinois,
averages 140 days from planting to maturity, and is about 5
days earlier than Gibson. Both Patoka and. Mt. Carmel have
matured and done well at Urbana. In results published in
Indiana Circular 270, Patoka and Gibson were about equal in
yield, and exceeded Macoupin by approximately 6 bushels
per acre. Patoka has also done well in tests at Urbana and
Alhambra in Illinois; it stands near the top in both tests. On
thin soil it grows rather short.
“Being later than Patoka, Gibson will likely be grown
farther south in Illinois, but may not extend as far north into
central Illinois as that variety. In southern Illinois, Gibson
will meet keen competition with Macoupin, Morse, Chief,
Mt. Carmel and Patoka. At Brownstown in Fayette County,
Illinois, Macoupin exceeded Gibson last year by nearly 2
bushels per acre even though Gibson was later.
“In chemical composition, Lincoln is the best of all the

varieties that have been mentioned, but all are satisfactory.
Oil and protein vary somewhat from year to year and at
different locations. Varieties also differ somewhat, but
only a few varieties have been tested that are so low as to
be objectionable on this point alone. An example is the
McClane, which also has other undesirable traits.
“In this discussion 6 new soybean varieties have been
mentioned; namely, Lincoln, Earlyana, Chief, Viking,
Patoka, and Gibson. These range in maturity from medium
or medium-early to late, and are adapted to different sections
of Illinois. They are good to outstanding in their maturity
groups, and their development and production have already
contributed greatly to the soybean improvement program in
Illinois.
“The soybean growers of the state thus have a list
of good varieties from which to choose. We recommend
that they determine the maturity group best suited to their
conditions, then try out the varieties in that maturity group
in order to decide what variety or varieties they prefer. One
should not discard an old variety to make room for a new one
until comparative tests reveal beneﬁts from the new that are
worth changing for.”
944. Jordan, G.L. 1945. A tribute to Dr. W.L. Burlison.
Soybean Digest. Feb. p. 14.
• Summary: “Highest honors and the gratitude of every
soybean grower, processor, and user are bestowed freely
on Dr. W.L. Burlison for his initial research and continued
emphasis on the industrial uses of soybeans.
“As head of the department of agronomy, University of
Illinois College of Agriculture, he encouraged his associates
to develop improved varieties of soybeans including the
Illini, the Chief and the Viking. The new Lincoln variety
was also a University of Illinois ﬁnd. Other colleagues
worked on soybean disease prevention, the improvement
of harvesting equipment, the utilization of soybeans and
soybean products as food and feed, soybean storage and
marketing problems, and the problems of weed control,
erosion, and the maintenance of soil fertility when soybeans
occupy an important place in crop rotations. Although he
would be the last to claim any credit, Dr. Burlison gave
freely of his time as an active participant or counsellor in all
these ﬁelds. For 31 years [since 1914] he has been a friend
of soybeans. Even though they came to us from China as a
‘freak’ crop Dr. Burlison recognized their possibilities and
became their sponsor in the heart of the Cornbelt. Many
articles and bulletins were inspired by his ‘crusade’ for the
lowly immigrant. However, in the ﬁeld of industrial uses he,
personally, is the recognized founder.
“One of the ﬁrst series of experiments by the University
of Illinois Agricultural Experiment Station in the industrial
uses of soybean products began in 1913. The object of these
early experiments was to ﬁnd a method of successfully
utilizing soybean oil in paint. This project was successfully
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directed by Dr. Burlison and led directly to the utilization of
large quantities of soybean oil by several of the large paint
manufacturers.”
Dr. Burlison was also one of the leaders in the
development of ‘edible’ varieties of soybeans. “On his desk
can usually be found a dozen of small containers ﬁlled with
the ‘edible’ varieties that have shown most promise in latest
test. He calls each by name and commends this variety for
certain characteristics and that variety for some other good
quality... His interest in ‘edibles’ has been second only to his
interest in industrial uses.”
“We can be sure that Dr. Burlison must feel happy to see
his immigrant protege develop so much importance that it is
now an indispensable war crop without which the struggle
would be longer.”
A large portrait photo shows Dr. Burlison.
945. Mississippi Agric. Exp. Station, Delta Branch Station.
1945. Delta study on soybean planting methods indicates
crop suitable to mechanization. Mississippi Farm Research
8(2):1, 8. Feb.
• Summary: “It is apparent from the number of inquiries
into the merits of various labor-saving practices from delta
planters that cropping systems on many plantations will be
greatly modiﬁed in 1945 because of the shortage of labor.
In this connection experiments were conducted at the Delta
Experiment Station in 1944 to evaluate various methods of
planting soybeans.
“In one test the relation of row and drill or broadcast
plantings at different dates of planting was studied. Row and
drilled plantings of Ogden soybeans were made April 17,
May 8, May 29, and June 19. Those in rows were planted
ﬂat at the rate of 40 pounds of beans per acre, with rows
40 inches apart. The drilled plots were planted with a disk
grain drill (disks 9 inches apart) at 75 pounds per acre. Four
replications of the row and drilled plots were made at each
date of planting. Before making the ﬁrst planting the entire
test area was thoroughly disked, killing all weeds. At each
subsequent planting, plots remaining to be planted were
again disked. Thus, in all plantings except the ﬁrst, at least
two crops of weeds were killed before planting. The yields
and plants per square foot are given in table 1.
“The counts of number of plants per square foot show
considerably larger numbers in the drill planting, but
between dates of planting the differences are not large.
The yields obtained from the two methods of planting are
interesting. Ogden soybeans planted April 17, and May 8, in
40-inch rows yielded signiﬁcantly more than drill plantings
made at the same time. In the later plantings, however, there
was little if any difference in yield from the two methods of
plantings.
“The greatly reduced yields of early plantings of
the drilled plots were due very largely to the excessive
competition from weeds in these plots. There were

progressively fewer weeds in the later plantings due largely
to the fact that a second crop of weeds had been killed before
planting. While the weeds were controlled by cultivation
in the row plantings, the earlier plantings had to be hoed.
The Rough Pigweed, Amaranthus retroﬂexus, was the most
troublesome weed in the test area.”
Page 8: “It is of interest to note that the yields increased
progressively with the date of planting. While a part of this
difference may be attributed to better weed control, seasonal
conditions, primarily rainfall, were unusually favorable to
later plantings. Dates of planting tests in the past have shown
that plantings in mid-May have consistently produced high
yields of soybeans.
“In another experiment the productivity of check
versus row plantings of soybeans was determined. The test
was planned to compare the productivity of the Ogden and
Volstate varieties of soybeans, in check plantings of 2, 4, 8,
and 16 plants per check hill, with 40-inch rows planted in
the usual manner. Five complete replications of each method
was planted on May 9. Because of unfavorable conditions
for germination and subsequent growth, the number of plants
per hill was less than had been planned, particularly with the
check plantings of 8 and 16 plants per hill. The averages of
plants per hill, yield, and plant height for each variety are
given in table 2.
“It should be noted from this one-year test, that there
was no appreciable difference in yield of these varieties
when planted in rows or check planted. The yields from the
hills with a large number of plants were not signiﬁcantly
greater than those with fewer plants in this test.
“It should be pointed out that these data are the result of
only one test. Had several years data been available, more
reliability could be placed in the results.”
Tables show: (2) “Averages of number of plants, plant
height and yield of the check versus row method of planting
test.” Address: Stoneville, Mississippi.
946. Associated Seed Growers, Inc. 1945. The Asgrow
grower’s guide. New Haven, Connecticut. 32 p. 23 cm.
• Summary: On the cover, which contains no title or
company name, is a photo showing various vegetables such
as squash, bell pepper, onion, snap peas, tomatoes, corn,
carrots, etc. Inside the front cover is a planting table–which
does not include soybeans. Spergon is recommended for
seed treatment. The facing page, titled “Asgrow Seeds for
Vegetable Growers” states: “Asgrow Seeds are available
through local dealers and are products of Associated Seed
Growers, Inc., a consolidation of four of America’s oldest but
most progressive seed houses, all founded over 80 years ago
and responsible for much of the improvement in the quality
of vegetables that has taken place since then.”
A table in the middle the same page, titled “Vitamin
content in vegetables,” shows that the soybean is a good
source of vitamin A and an excellent source of vitamins B-1
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and B-2. In the section titled “Vegetables for freezing,” at the
bottom of this page, the soybean is not among the ten most
suitable vegetables.
The half-page section titled “Edible soy beans” (p.
5) lists ﬁve varieties and the number of days required to
reach the “green-eating stage”: Aoda (110 days), Bansei
(90), Edsoy (90), Giant Green (77), and Hokkaido (98
days). The text begins: “While still a novelty to American
growers, edible or garden soybeans are rapidly ﬁnding favor
because of their comparative resistance to drought, disease
and insects. In addition they are of high food value, rich in
vitamins but of low starch content. They are grown and used
similarly to Bush Lima Beans.”
A small photo (p. 5) shows numerous soybeans in their
pods on plants in a ﬁeld, and a dish of shelled soybeans
with the caption: “Edible Soy Beans–high in food value and
vitamins.”
Two pages near the end, titled “A glimpse of the Asgrow
organization,” show small photos of buildings at Fairﬁeld,
Washington; Milford, Connecticut; Sheboygan, Wisconsin;
St. Anthony, Idaho; Powell, Wyoming; Salinas, California;
Le Roy, New York; Greeley, Colorado; Filer, Idaho; and
Indianapolis, Indiana. Three other larger photos show: (1)
“Asgrow pea seed crops are grown in the high, disease-free
valleys of the Rocky Mountains.” (2) Homestead and seed
barns, Milford, Connecticut. (3) Inside the Asgrow Seed
Laboratory (see p. 14). On the back cover is a wooden bowl
on a table ﬁlled with and surrounded by vegetables. The
caption below reads: “Asgrow Seeds, sold through local
dealers, produced by Associated Seed Growers, Inc.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
947. Wallace, G.B.; Wallace, M.M. 1945. Tanganyika
Territory fungus list. Recent records VI. Tanganyika
Territory, Department of Agriculture, Mycological Circular
No. 15. p. 1-2. May 26.
• Summary: Page 2: In the section titled “Miscellaneous
crops” we read: “Soya bean:–Root disease Rhizoctonia
bataticola was obtained from Ukiriguru. A leaf spot,
Ascochyta sp., with which is associated a species of
Mycosphaerella, possibly the perfect stage of the former, was
seen at Bukoba and Biharamulo.”
Note: After the Circular title a paragraph states: “The
following are, with one exception, new records for the
Territory since December, 1944, but one or two of the
parasites named have previously been found on other hosts.”
Address: Plant Pathologist, Plant Pathology Lab, Dep. of
Agriculture, Lyamungo, Moshi, Tanganyika Territory.
948. Bain, Douglas C. 1945. Diseases reported on
leguminous forage and cover crops: Soybean mosaic in
Louisiana. Plant Disease Reporter (USDA) 29(19):495. June

1.
• Summary: “A very large acreage is planted to this cover
crop this year. Thus far, the only disease that has been seen
is mosaic (virus). In several ﬁelds in Avoyelles and Rapides
Parishes the percentage of infected plants appears to be quite
high.–Douglas C. Bain, May 1-12.”
949. Kansas Business Magazine. 1945. Soybean processing.
June. p. 8-10, 22-23.
• Summary: This excellent article lists 8 Kansas soybean
processing plants and the annual soybean acreage in the state
for the past 6 years. It contains much interesting information
about Kansas soybean history since 1939.
Photos (p. 8) show: (1) Soybean ﬁeld of Harry Paris
in Ottawa County, Kansas, planted June 15; photo taken
Aug. 15. (2) Storage bins and elevator at a Kansas soybean
mill. 3. Soybean oil storage tanks. (3) Soybean oil storage
tanks. (4) Soybean cake coming from an oil expeller after
the oil is extracted. (5) Bins (house shaped) for soybean
storage (140,000 bu capacity). (6) Main barrel of oil expeller
showing oil extruding from slits. (7) Cascade of soybeans
from car to storage. (8) Filter press to clarify crude soybean
oil.
Photos (p. 9) show: (1) Kansas Soybean Mills, Inc.,
Emporia, Kansas. (2) Kansas Soya Products Inc., Kansas
City, Kansas. (3) Soy-Rich Products Inc., Wichita, Kansas.
(4) Farmers Union plant, Girard (cooperative).
Tables show: (1) Soybeans harvested for beans in
Kansas (Source: Federal-state agricultural statistician):
Acreage increased from 8,000 acres in 1939 to 24,000 in
1940, to 47,000 in 1941, to 212,000 in 1942, to a local peak
of 244,000 in 1943. Corresponding production and yield
ﬁgures are also given.
(2) Kansas Soybean Processing Plants: Kansas
Soybean Mills, Inc., of Emporia (Ted W. Lord, president),
began operation in Nov. 1941–the ﬁrst soybean processor
in Kansas. They now have 3 expellers with an estimated
capacity of 1,600 bushels/day. Kansas Soya Products,
Inc., Kansas City, Kansas (Ted W. Lord, president), began
operation in March 1944. They now have 3 expellers with
an estimated capacity of 2,700 bushels. Forbes Bros. in
Topeka has 1 expeller with 400 bushels capacity; temporarily
operating on corn; no starting date is given. J.J. Thompson
[sic, Thomson] & Son, of Hiawatha, began operation in April
1944. They have 1 solvent plant with an estimated capacity
of 900 bushels. Soy-Rich Products, Inc., of Wichita, began
operation in Feb. 1944. They now have 3 expellers with an
estimated capacity of 2,350 bushels. Farmers Union Jobbing
Assn. (a cooperative), of Girard, started operation in April
1945. They now have 1 expeller with an estimated capacity
of 600 bushels. Consumers Cooperative Soybean Co., of
Coffeyville, Kansas, expect to start operation in June 1945.
They now have 2 expellers with an estimated capacity of
1,800 bushels. Archer Daniels Midland Co., of Fredonia,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 438
has been in operation since Feb. 1945. They use a hydraulic
press for processing mostly linseed, but also some soybeans.
The present plant capacity in 4,200 bushels/day. The number
“3,000” is included in the table in the wrong column in a
confusing way. It might refer to soybean processing capacity.
A chart titled “Uses of the soybean” shows the many
different ways in which soybeans can be used.
Gives a brief history of the Lord family in Kansas, and
the pioneering work of three generations (C.W. Lord, T.B.
Lord, and Ted W. Lord) with grains and soybeans. “The Lord
boys had incorporated their business in October 1940 with
Ted W. Lord as president, Philip R. Lord as vice-president
and secretary, and Richard W. Lord, now in the Army, as
vice-president and treasurer.” They started operating Kansas
Soybean Mills, Inc. in Emporia in Nov. 1941 with only
one expeller that handled 400 bushels/day. Two more units
were added to the plant there in 1942, bringing the capacity
to 1,600 bushels/day by the summer of that year. “Later
additional grain storage tanks were added.”
With the successful operation of the Emporia plant
as a background, the Lord brothers purchased an old mill,
including large bins and a large building in Kansas City,
Kansas, operating ﬁrst with two units and then installing
a third in March 1944, bringing it to 2,700 bushels daily
capacity. The Emporia mill also makes its own brand of
feeds for beef and dairy cattle, hogs, sheep and poultry. Mr.
Lord sees a bright future for his soybean products after the
war; he plans to reach new markets and anticipates “a big
demand from export areas.” One big problem is jackrabbits,
which jump fences to eat the tender, ﬂavorful beans. Soybean
production is expected to “grow as means of combatting
rabbits is found...” Note: This March 1944 date is given in
the table as the date the company began operation; one must
be mistaken.
“The increase in the demand for soybean oil has
accompanied the decreased output in cotton oil. Many
makers of margarine and shortening are today utilizing
soybean oil instead of cotton oil or peanut oil.
Most soybean processing plants are in the eastern half of
Kansas since most of the soybeans are produced east of the
Flint Hills. In 1944, counties with the largest production are:
Cherokee–277,920 bushels, 23,160 acres; Anderson–220,480
bushels, 13,780 acres; Franklin–216,770 bushels, 12,980
acres.
950. Murakishi, Harry Haruo. 1945. Studies on the cause,
seasonal development, and control of purple stain disease of
soybean seeds. MSc thesis, North Carolina State College of
Agriculture and Engineering. iv + 38 p. June. Illust. 28 cm. *
Address: North Carolina.
951. Soybean Digest. 1945. As weed killers. June. p. 18-19.
• Summary: “Many farmers have found that soybeans are
one of the best smother crops to use in killing noxious

perennial weeds such as quack grass, Canada thistle or
bindweed.
“E.P. Sylwester, Iowa State College plant pathologist,
reports that the use of soybeans along with a program of
plowing and cultivation not only will destroy the weeds but
will bring the land back up to good production standards.
Plans should be made to follow the program more than one
year, with these general steps recommended.
“1. The infested area should be plowed in the spring as
soon as weed growth starts.
“2. A spring tooth harrow or surface cultivator should
be used on the ground at 10-day intervals or whenever new
weed growth appears.
“3. Plow the ground again about May 30.
“4. Prepare a ﬁrm seedbed and drill inoculated soybeans
the same day at the rate of three bushels per acre.
“5. Harvest the beans when ripe. Plow immediately and
resume fallow operations.
“6. Repeat the process every year until the weeds are
eradicated.
“On rolling ground the beans should be planted on the
contour. It is often a good plan to seed rye in October after
the beans have been harvested. The rye can be plowed under
in the spring and soybeans planted again.”
Note that no herbicides are used in this program.
952. Garrison, C.S. 1945. Growing soybeans in New Jersey.
New Jersey Agricultural Experiment Station, Circular No.
499. 8 p. Aug.
• Summary: Contents: Introduction. Uses. Soybeans in the
rotation. Prepare a ﬁne, ﬁrm seedbed. Soybeans need ample
fertilizer and lime. Date of planting. Seedling rates. Row
versus solid seedings for grain. Shallow planting ensures
better stands. Inoculation is essential for high yields. Use
good seed of adapted varieties. Control weeds in soybeans.
Harvesting methods. Mixtures for hay, ensilage, and pasture.
Soybean acreage in the Garden State has increased
from less than 4,000 acres in 1930 to 57,000 acres in 1943.
Address: Assoc. Extension Specialist, Farm Crops, New
Brunswick, New Jersey.
953. Madson, B.A. 1945. Growing soybeans in California.
Soybean Digest. Aug. p. 12-14.
• Summary: “Numerous varieties have been tested, many of
them in several localities; but seldom have the yields been
high enough to be proﬁtable. Many plantings have been
made here by farmers, and occasionally very good yields
have been reported. Since, however, no California farmer
has continued to grow the crop, evidently the yield has
never been high enough year after year to justify continued
production...
“More than 100 soybean varieties have been grown
experimentally in California... Experience with edible
soybeans in California is insufﬁcient to justify deﬁnite
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conclusions regarding the comparative yield or quality of
varieties... In California its three most serious enemies at
present are rabbits, red-spider, and nematodes.” Address:
Prof. of Agronomy and Agronomist, California Agric. Exp.
Station, Berkeley, CA.
954. Scott, W.M. 1945. Soybeans to the rescue: In 1908 and
in 1945. One of the South’s old soybean men harvested his
ﬁrst crop with a cane knife. Soybean Digest. Aug. p. 11.
• Summary: “My interest in soybeans started in 1908 when
the cotton boll weevil ﬁrst made its appearance in this
territory in its invasion east and north across the Cottonbelt.
Like most farmers I had to look to other crops, with a
resulting change in my farming operations. I went to oats
and lespedeza hay, corn and soybeans, cattle and hogs. This
reduced my cotton acreage about half. Naturally, this was a
drastic change. It took several years to accomplish...
“I had planted soybeans long enough to know their value
as a soil building crop, and had found them better than peas.
So I increased my soybean acreage, planting some broadcast
for hay, and some in rows to be harvested for seed.
“As the years went on more people became interested,
among them our local cotton oil mill, so in 1910 I harvested
enough Mammoth Yellow soybeans for the oil mill to crush
and get a tank of oil. They in turn gave me the oil meal
which was fed to cattle, hogs and a small amount to mules.
“Since this was before the day of any type of harvester,
that I knew of at any rate, I harvested these beans by cutting
them with a cane knife and beat them over a small mesh wire
stretched across a wagon bed. Primitive, yes, but we got the
beans. At that time labor was plentiful and cheap. I believe
it was in 1912 that I bought a row harvester that beat the
beans off the stalk as you drove the team along, an awkward,
ungainly thing, but an improvement on the wagon.”
“I have found that at present the Ogden, Ralsoy and
Macoupin” give the best results for early maturing beans.
Photos show: (1) A ﬁeld of Ogdens that yielded 40 bushels/
acre. (2) Ralsoys in full bloom, 15 July 1945. Address:
Tallulah, Louisiana.
955. Lehman, Samuel G. 1945. Three important foliage
diseases of soybeans–Bacterial blight, brown spot, and
bacterial pustule. North Carolina Agricultural Experiment
Station, Raleigh, Research and Farming, Progress Report
4(1):4-5. Oct.
• Summary: A popular account of bacterial blight, bacterial
pustule, and brown spot. Reaction of soybean varieties
grown in North Carolina to bacterial pustule is given.
956. Soybean Digest. 1945. Grits and ﬂakes... from the world
of soy: DDT residues. Oct. p. 22.
• Summary: “Preliminary tests show DDT residues placed
experimentally in soil retard the growth of soybeans and
some other crops,” reports USDA’s Agricultural Research

Administration. The amount used was 25 pounds per acre.
Note: In 1945, DDT was made available to farmers as
an agricultural insecticide. In 1972 its use was banned in the
United States.
957. Allington, William B. 1945. Wildﬁre disease of
soybeans. Phytopathology 35(11):857-69. Nov. [10 ref]
• Summary: “An intensive soybean disease survey was
made by the United States Regional Soybean Laboratory in
the summer of 1943, covering many of the heavy producing
areas. Of particular interest was a disease identiﬁed as
wildﬁre, caused by Pseudomonas tabaci (Wolf and Foster)
Stapp.
“Three references in the literature report soybeans (Soja
max Piper) susceptible to this parasite when artiﬁcially
inoculated (1, 8, 10)... To the writer’s knowledge, however,
the disease has not been previously recognized to cause
extensive damage to soybeans in the ﬁeld. The total damage
observed in 1943 and 1944 was not signiﬁcant. However,
in individual ﬁelds, damage was severe enough to make
evident the potentialities of this disease on soybeans and to
emphasize the need for careful study.
“Symptoms: Symptoms are so characteristic that this
criterion alone is usually sufﬁcient for identiﬁcation of
wildﬁre. The necrotic spots on the leaves are variable in size
and are nearly always surrounded by a striking wide yellow
halo (Fig. 1).”
“Summary: Wildﬁre, caused by Pseudomonas tabaci,
is common on soybeans in most of the commercial
soybean growing areas of the United States. The damage in
isolated areas is severe. Morphologically, physiologically,
serologically, and pathologically the organism isolated from
soybeans does not differ from isolates of Ps. tabaci from
tobacco, and the two diseases are considered to be caused
by the same organism. Watersoaking of soybean leaf tissue
greatly enhances penetration of the leaves by Ps. tabaci
and spread of the bacteria through the tissue. Physiologic
watersoaking was not so effective as storm watersoaking in
bringing about penetration. Prolonged watersoaking was not
necessary for the growth or dispersion of bacteria within the
tissues.”
A footnote at the bottom of the ﬁrst page states: “A
publication by the U.S. Regional Soybean Laboratory, a
cooperative organization participated in by the Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration; and the Agricultural
Experiment Stations of Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin.”
Address: Associate pathologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
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958. Lager, Mildred. 1945. The useful soybean: A plus factor
in modern living. New York and London: McGraw-Hill
Book Company, Inc. xii + 295 p. Illust. General index. Index
of recipes. 22 cm.
• Summary: One of the most important and innovative
books on soyfoods ever written. Contents: Preface. 1.
Agriculture’s Cinderella: America discovers the soybean,
our wonder beans, soy as a food in the United States, soy
in rehabilitation food programs, soybeans as an emergency
crop, soybean terminology. 2. World-wide use of soybeans: A
real antique, monarch of Manchuria, soybeans in mechanized
warfare–Germany, soybeans in other countries (USSR,
Italy, Spain, Belgium, Holland, Norway, Denmark, Sweden,
Great Britain, Canada), soybeans in Lend-Lease and United
States Agricultural Marketing Administration, Food for
Greece, soybeans and the Mexican Indian, soybeans in
Hawaii (Mr. C.G. Lennox). 3. Soybeans and industry: The
versatile soy, uses of soybean in industry, soybean paint
(from soy oil, incl. Duco ﬁnishing), soybean protein (used in
making plywood, plastics, water paints, paper sizing, leather
ﬁnishes, and insecticide sprays), Henry Ford and soybeans,
soybean glue (I.F. Laucks and the ﬁrms he has licensed turn
out some 30,000 tons of soybean glue annually), rubber
substitute (Norepol), paper industry (Glidden), plastics, soycotton helmets, ﬁreﬁghting compounds, lecithin, fertilizers.
4. Nutritional nuggets: Food value of soybeans and soy
products (vegetable or edible types of soybeans, protein, fat
& carbohydrate, minerals, vitamins, lecithin, alkaline ash,
economy, exaggerated claims), principal uses of soybeans
and soy products (meat substitutes, meat enrichers, fortifying
foods with soy ﬂour). 5. From soup to nuts: Green beans, dry
beans, frozen beans, roasted soybeans, sprouted soybeans,
the cow of China–soy milk, the meat without a bone–tofu or
soy cheese, the little giant among protein foods–soy ﬂour,
soy grits, puffed grits, soy oil, miscellaneous soy products
(soy butter [soynut butter, p. 99-100], sandwich spreads,
malts, coffee substitutes, soy sauce, soy albumen–a new
product, greatly improved during the past two years, is now
used to “replace egg albumen in candy manufacture” [as in
marshmallows]).
Note 1. This is the second earliest document seen (Aug.
2002) in which the soybean is called the “cow of China.”
Note 2. This is the earliest English-language document
seen (Dec. 2015) that uses the term “soy albumen” (or “soy
albumens”) to refer to isolated soy protein as a product.
6. The blazed trail: Introduction (history and pioneers),
our tardy acceptance, food pioneers (health-food stores,
Dr. W.D. Sansum of Santa Barbara and soy bread, allergy
studies, vegetarians, Seventh-day Adventist food companies,
meatlike products, Madison College of Tennessee, Loma
Linda Food Co., the International Nutrition Laboratory and
Dr. H.W. Miller, special dietary concerns and diabetic diets),
establishing soybeans in the kitchen (The Edison Institute
and Henry Ford, the USDA and the U.S. Bureau of Home

Economics, the Agricultural Marketing Administration, U.S.
railroads, the Soy Products Division of the Glidden Co., the
Soy Flour Association). 7. The challenge of nutrition: The
dangers of hidden hungers, nutrition and health, corrective
nutrition, starch-restricted diets, meatless diets, allergy
diets, bland diets, building diets, reducing diets, acidophilus
culture, lecithin. 8. Our wonder crop: Jack and the beanstalk,
early history, new varieties, aids to the industry (Regional
Soybean Industrial Products Laboratory, American railroads,
American Soybean Association, Fouts Brothers of Indiana,
Soybean Digest and George Strayer in Hudson, Iowa, Soy
Flour Association with Edward Kahl as ﬁrst president, Soya
Kitchen in Chicago (Illinois) opened in Jan. 1943, National
Soybean Processors Assoc., National Farm Chemurgic
Council), educational program, restrictive regulations. 9.
Soybeans and the farmer: Varieties, sources of information,
seeding and inoculating, harvesting, grading, soybean
diseases, crop rotation, damaged beans. 10. Tomorrow:
Acreage and production, soybeans on the farm, soybeans
in nutrition, postwar industrial uses, future improvements.
11. A few suggestions for better living: Kitchen diplomacy,
personal opinions, soybeans for everyone. Recipes: Green
soybeans, dry soybeans, sprouted soybeans, roasted or
toasted soybeans, meat-substitute dishes, soy-enriched meat
dishes, soy noodles, macaroni, spaghetti, sauces and gravies,
soups, salads, dressings, soy spreads, soy milk, tofu or soy
cheese, soy butter, soy cereals, soy desserts, soy candies, soy
beverages, soy-ﬂour recipes, bread and mufﬁns, pancakes
and wafﬂes, soy gluten recipes, baking-powder biscuits,
pastry, cookies and doughnuts, cakes.
Contains recipes for “Soy milk molasses shake (p.
238). Soy puddings. Soy ice cream (p. 250; “Soy milk may
be used in place of regular milk in ice-cream recipes...
adding whipped cream”). Soy fruit ice cream. Soy chocolate
dessert (Eggless) (p. 250-51). Soy shake “(p. 254, made in a
“liqueﬁer or mixer”).
The story of Allied aid to Greece [p. 24-26] is one of the
great mercy stories of World War II. Starting in March 1942,
as many Greeks were starving, the ﬁrst mercy ship sailed to
Greece with food and medicine. Up to Nov. 1943, the United
States through Lend-Lease sent 82 million pounds of food to
Greece. A number of these foods (including soup powders,
stew mixes, and spaghetti) were based on soy ﬂour and grits,
and speciﬁcally developed to suit Greek tastes.
Concerning Henry Ford (p. 35-38), his “ﬁrst
experiments were made in a laboratory in connection with
the Edison Institute in 1930. In these experiments, several
tons of wheat were used, also several thousand bushels of
carrots; sunﬂower seeds, which have a high oil content;
cabbages; onions; and cornstalks. It was not until December,
1931, after a long series of experiments with the soybean,
that Mr. Ford and his chemists felt that they were at last
approaching a solution to the problem of ﬁnding a basic farm
material from which the ordinary farmer could develop a
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commercially proﬁtable product.”
Note 3. This is the earliest published English-language
document seen (Sept. 2013) that uses the term “Soy ice
cream” (p. 250).
Note 4. This is the earliest document seen (July 2007,
one of two) that uses the word “Cinderella” in connection
with the soybean. The author, however, does not elaborate on
this idea.
Note 5. This is the earliest English-language document
seen (Jan. 2019) that contains the term “soy-ﬂour”–however
it is used as an adjective. Address: Southern California.
959. Rodale, J.I. 1945. Pay dirt: Farming & gardening with
composts. Emmaus, Pennsylvania: Rodale Press; New York:
Devin-Adair. x + 245 p. Introduction by Sir Albert Howard
(London). Frontispiece. No index. 23 cm. [45 ref]
• Summary: This is a book about the importance of fertile,
healthy soil and the important role of compost in maintaining
such soil.
The Introduction by Albert Howard begins: “A
revolution in farming and in gardening is in progress all
over the world. If I were asked to sum up in a few words the
basis of this movement and the general results that are being
obtained, I should reply that a fertile soil is the foundation
of healthy crops, healthy live stock, and last but not least
healthy human beings. By a fertile soil is meant one to
which Nature’s law of return has been faithfully applied,
so that it contains an adequate amount of freshly prepared
humus made in the form of compost from both vegetable and
animal wastes.” Healthy soil needs the “unpaid labor force
of the soil”–microorganisms, earthworms, etc. And it needs
good soil structure and aeration. Without these, soil erosion
results.
This book opposes the use of chemical fertilizers.
Chapter 2, “The earthworm, notes that in about 1881
the book Vegetable Mold and Earthworms, by Charles
Darwin was published. It explains the many remarkable and
surprising beneﬁts of earthworms. For example, they kill
nematodes.
Jerome Irving Rodale lived 1898-1971. Address: Editor,
Organic Gardening magazine, Emmaus, Pennsylvania.
960. Towle, R.S. 1945. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
12.
• Summary: “Four varieties of soybeans were grown.
Seeding was late on account of wet weather, and emergence
was slow. They made a rapid growth after emerging,
but were totally destroyed by grasshoppers.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
961. André, Marc. 1946. Sur les dommages causés en France
aux cultures de soja par l’invasion d’un Tétranyque [On the
damage caused in France to soybeans by the invasion of a

Tetranychus (red spider mites)]. Revue Internationale du
Soja 5(23-24):12. Jan/Feb. [2 ref. Fre]
• Summary: The damage was caused by Tetranychus urticae,
whose common names include red spider mite and twospotted spider mite. Address: France.
962. Honduras Agricola. 1946. La soya: Excellente alimento
para el hombre como para el ganado y valiosa materia prima
de numerosos usos industriales [The soybean: Excellent food
for people and for livestock and valuable raw material with
numerous industrial uses]. No. 14 & 15. p. 7-9. Jan/Feb.; No.
16. p. 10-11. March; No. 17. p. 16-17. April; No. 18. p. 1819. May; No. 19 & 20. p. 17-18. June/July; No. 21. p. 10-13.
Aug. [Spa]
• Summary: Contents continued: No. 14 & 15: Varieties.
Fertilizer and manure to prepare the soil. Inoculation with
bacteria. Time of sowing. Methods of sowing. Plant density.
Depth of sowing.
No. 16: Tillage (Labores). Rotations. Mixed cultures:
Soya and maize, soya and Sudan grass pasture, Soya and
sorghum (zahina). Harmful animals (especially insects).
Diseases. II: The harvest. Introduction. Cutting and
preparation of soya for dry forage or hay. Time of harvest
and reaping
No. 17: Method of harvest. Curing the pasture or
hay. Baling the hay. Exhaustion of the soil. Harvest and
preparation of the grain. Time of gathering. Methods of
reaping. Curing and manipulation. Threshing.
No. 18: Special machines. Exhaustion of the soil.
Storage of the seeds. II. Uses of soybeans. Introduction:
The plant. The ﬂour made from the seed. Green vegetable
soybeans and sprouts (Las soyas verdes y grillos). Dry
soybeans (Las soyas secas) and products made from
them. The oil and its uses. The soybean as a human food:
Introduction, dry soybeans, green vegetable soybeans (Soyas
frescas). Soy sprouts.
No. 19 & 20: Introduction. Flour. Oil. Soy sauce.
Soymilk. Soy curds or tofu (Cuajada o requesón de soya).
Soybeans as food for animals. Soy oil. Extraction of soy oil.
Issue No 21: Uses of the oil. Soybean meal (pulpa, o
bagazo de soya; which remains after extraction of the oil).
Use of soy meal [or ﬂour] in human foods. The meal as a
feed for livestock, for poultry, and as a fertilizer. Soy hay:
For fattening cattle, for dairy cows, for mules and horses, for
other animals. Soya pastaderos. Fresh soy forage. Soya for
ensilage. Soy straw. Soya as a green manure.
On page 10 of this last part is a full-page cartoon of a
woman with fruits and a cooked chicken. “Soya is the ideal
food for children; it nourishes more and costs less. It is a
good source of proteins, oils, carbohydrates, and vitamins.
It can serve as a substitute for milk, eggs, meat, fruits,
and pulses or vegetables (legumbres).” Page 11 states that
people interested in planting soybeans can contact Prof.
Raul Zaldivar, Director of the Rural School at Toncontin
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for Training Elementary Teachers (Director de la Escuela
Normal Rural de Toncontin), Tegucigalpa, Honduras.
Address: Honduras.
963. Calland, J.W. 1946. Cultural practices in Illinois.
Soybean Digest. March. p. 10-11, 24.
• Summary: “This is the second of three articles on cultural
practice surveys by Mr. Calland. The ﬁrst one covering the
Indiana survey appeared in February” [1946]. The Ohio
survey will soon be treated in an upcoming issue.
“More than 1,100 farmers in 10 north central Illinois
counties (Footnote: Dewitt, Iroquois, Kankakee, Champaign,
Livingston, Vermillion, Piatt, Macon, McLlean and Ford
Counties) at the request of their farm advisers have told in
detail how they grew 64,000 acres of soybeans on their farms
in 1944. Summarizing their reports we can see just about
how the crop is produced in these typical soybean counties
which grow one-third of the Illinois soybean crop. Probably
their practices are about the same as those used by the
growers over much of the soybean area of the state.
“An average soybean grower in these counties grew
about 58 acres of beans in 1944 and got a yield of 25 bushels
an acre. Forty-two percent planted them solid with a yield of
24.6 bushels while 58 percent planted in rows and got 25.3
bushels–0.7 of a bushel extra. It was wetter in 1945, weeds
were worse and the difference probably was more in favor of
the rowed beans. Only one grower out of four plants solid in
Livingston and Kankakee Counties but two out of three still
plant solid in Vermillion and Macon. Those planting solid
used 1.6 bushels of seed on each acre while row planters
used 1.1 bushels. The saving on high priced seed, better
weed control, and earlier harvest are generally mentioned as
reasons for the steady increase in row planting.”
Much more detail is given. Photos show: (1) A large
ﬁeld of soybeans planted solid. “Proper cultural operations
control weeds in solid soybeans.” (2) A large ﬁeld of
soybeans planted in rows. “Narrow rows gave deﬁnitely
better yields than wide rows or solid seedings in this survey.”
(3) A man on a tractor, pulling a planter. “Approximately
one-half of the soybeans grown in the Cornbelt are planted
solid.”
Tables show: (1) Comparative yield of row soybeans
(633 growers). (2) Choice of varieties and variety yields. (3)
Yield based on various planting dates–1944. (4) Preceding
crops. Following crops. (5) Number and size of combines
owned. Address: Director of Agronomic Research, Central
Soya Co. Inc.
964. Kalton, R.R. 1946. Factors affecting soybean yields.
Soybean Digest. March. p. 18-19.
• Summary: From a talk by R.R. Kalton before a Farm
and Home Week audience at Ames, Iowa in February.
Recommendations are for Iowa.
“There are a number of important points that must be

considered in order to obtain maximum yields of soybeans.
Of course, the ﬁrst essential is the selection of a good,
recommended variety. Other signiﬁcant factors affecting
yields are date and rate of planting, inoculation, row width,
cultivation, soil fertility, harvesting methods, and seedbed
preparation. Each of these will be discussed brieﬂy in the
following sections in the light of the most recent information
available.
“Date of planting studies just completed indicate that
the best yields are obtained when planting is done early, May
15-25, if planting in rows. If beans are to be drilled solid,
planting should be delayed until the last week in May to
allow more time to kill weeds.
“The correct rate of planting soybeans should give a
thick enough stand to smother weeds in the row and still
conserve on the seed supply. The best rate of planting for
medium width rows (rows averaging 28-32 inches apart)
is about one bushel per acre. Forty-ﬁve to 50 pounds of
seed per acre are sufﬁcient for wide rows (rows 40-42
inches apart). If drilling the beans solid, 2 bushels per acre
are satisfactory. All of these rates are based on good seed
with high germination and few cracked beans. Increased
allowances must be made for poor germination and more
than a few cracked seeds. As for inoculation, the best
answer is to inoculate all seed planted with a good soybean
inoculant. It is the cheapest insurance available for high
yields.
“Yield tests with different row widths have been
carried out in several states in this area. The results show
that medium width rows gave higher yields of grain than
either wide-spaced or solid-planted rows. The spacing of
rows should be as narrow as the tractor tread and cultivating
equipment will permit. If narrowing the planter and
cultivating equipment is not practical, the gauge marker on
the planter may be shortened, giving alternate width rows of
about 24-28 inches and 36-42 inches. This practice increases
the number of rows in the ﬁeld and helps increase yields.
Removing the outside sweeps on the cultivator enables
cultivation to go ahead as usual.
“Weeds are by far the greatest menace to high soybean
yields. Weed control should start even before planting with
thorough surface tillage. Cultivation to kill weeds should be
started as soon as the beans come through the ground. The
rotary hoe, weeder, or harrow, all serve satisfactorily for
early cultivation. They also can be used for breaking a soil
crust before the beans come up. These implements should
be used several times, if necessary, until the beans are 6-8
inches high. After the beans are 6-8 inches high, one to three
row-cultivations generally give sufﬁcient weed control.
Sweep shovels do a good job and leave the ﬁeld smoother for
combining.
“Soybeans, like corn, do respond to higher levels of soil
fertility. However, little, if any, increase in yield has been
obtained by direct applications of fertilizer to the soybean
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crop. Therefore, it is best to use fertilizers on other crops in
the rotation, and keep up soybean yields by trying to keep all
the good land on the farm in a high state of fertility.
“A well prepared seedbed is essential for a good soybean
crop. When beans follow corn, either fall or early spring
plowing is satisfactory. Several workings with the disk and
harrow help to free the land of weeds before planting. In a
dry spring, ﬁrming the soil with a cultipacker may prove
beneﬁcial to germination.
“Practically all soybeans grown for seed are now
harvested with a combine. Even though this method
undoubtedly is the cheapest and easiest method of
harvesting, it too may play a vital role in bringing about
maximum yields. Improper adjustments, or combining at the
wrong time, may cause considerable loss of beans through
shattering, cracking, and poor threshing. Therefore, proper
adjustments and combining at the right time are necessary to
harvest the greatest possible yield of beans.
“Although the factors in the preceding paragraphs may
not all seem of consequence in the attainment of maximum
soybean yields, it is an established fact that the farmers in
Iowa who have been getting yields of 25-35 bushels per
acre the last few years have been following most of these
recommended practices. Average soybean yields in Iowa
during this same period have been between 18-20 bushels
per acre. Good cultural practices do assist the farmer in
realizing a greater return for his efforts.”
A photo shows Robert R. Kalton standing behind a table
as he addresses his audience at Iowa State College. Address:
Agent of the Div. of Forage Crops and Diseases, Iowa Agric.
Exp. Station.
965. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 133.
April 8. 19 p.
• Summary: “The southern soybean program conducted in
cooperation with the U.S. Regional Soybean Laboratory and
the 12 Southern States began with the 1943 growing season.
The completion of the 1945 tests concludes three years of
testing soybean varieties on a uniform basis in the Southern
States. A very good picture of the adaptation and relative
industrial value of the many varieties and strains is evident
from these tests. During this period breeding programs have
been underway in the various states. A number of new strains
are coming out of these programs and are available for entry
in Uniform Tests in 1946. Many varieties tested two or more
years over wide areas will be dropped to make room for new
strains. We may well consider that the preliminary phases
of the soybean program in the South are over and that the
breeding, testing and development of new strains of soybeans
for industrial utilization is deﬁnitely under way.

“Wednesday, February 13–P.R. Henson, Chairman
“The conference was called to order at 9 a.m. by Mr.
P.R. Henson, who introduced Dr. J.E. Adams, Director
of the Delta Experiment Station. Dr. Adams welcomed
the collaborators to the Station and invited them to visit
the various projects at the Station in which they might be
interested.
“Dr. Dorman, Director of the Mississippi Experiment
Station at State College, gave a brief review of the
experimental work at the state and Delta experiment stations.
He also discussed the various possibilities of the Pace Bill.
“The following state and federal personnel were in
attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas.
“Adams, J.E., Director, Delta Branch Station, Stoneville,
Mississippi.
“Adams, W.E., Agronomist, Soil Conservation Service,
Watkinsville, Georgia.
“Allington, W.B., Pathologist, Forage Crops & Diseases,
Urbana, Illinois.
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Chilton, S.J.P., Pathologist, Louisiana Experiment
Station, University, Louisiana.
“Cralley, E.M., Pathologist, Arkansas Experiment
Station, Fayetteville, Arkansas.
“Dorman, C., Director, Mississippi Experiment Station,
State College, Miss.
“Gore, U.R., Agronomist, Georgia Experiment Station,
Experiment, Georgia.
“Gray, J.P., Agronomist, Louisiana Experiment Station,
University, Louisiana.
Page 2: “State and Federal Personnel in. Attendance
(continued):
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina.
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
“Lehman, S.G., Pathologist, N.C. Experiment Station,
Raleigh, North Carolina.
“Marston, H.W., Agricultural Research Administration,
U.S.D.A., Washington, D.C.
“McVickar, M.H., Agronomist, Virginia Experiment
Station, Blacksburg, Va.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois.
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland.
“O’Kelly, J.F., Agronomist, Mississippi Experiment
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Station, State College, Mississippi.
“Paden, W.R., Agronomist, S.C. Experiment Station,
Clemson, South Carolina.
“Pitner, John, Agronomist, Delta Experiment Station,
Stoneville, Mississippi.
“Presley, J.T., Pathologist, Mississippi Experiment
Station, State College, Mississippi.
“Reynolds, E.B., Agronomist, Texas Experiment Station,
College Station, Texas.
“Rigney, J.A., Agronomist, N.C. Experiment Station,
Raleigh, North Carolina.
“Staten, H.W., Agronomist, Oklahoma Experiment
Station, Stillwater, Oklahoma.
“Stephens, J.L., Agronomist (U.S.D.A.) Coastal Plain
Experiment Station, Tifton, Georgia.
“Strand, E.G., Economist, U.S.D.A., Washington, D. C.
“Washko, J.B., Agronomist, Tennessee Experiment
Station, Knoxville, Tennessee.
“Weimer, J.L., Pathologist, U.S.D.A., Georgia
Experiment Station, Experiment Georgia.
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“York, H.A., Agronomist, Mississippi Branch Station,
Raymond, Mississippi.
“Reports of Collaborators
“Each collaborator was asked for a report of the general
soybean situation in his state and a resumé of the soybean
research work that was being conducted. These reports
follow:
“Alabama–Mr. E.F. Schultz was unable to be present
due to an experiment station conference.
“Arkansas report by C. Roy Adair–In 1945, Uniform
Test Groups VI and VII were grown at six locations and
Uniform Test Group VIII was grown at three locations.
Additional variety tests were also grown at four locations.
Approximately 425 hybrid lines were grown at Stuttgart.
Plant selections were made from 96 of those lines.
“The objectives in the breeding work are for:
“(1) A satisfactory variety that is a couple of weeks
earlier than Arksoy.
“(2) A variety that matures at the same time, and is equal
to or better than Ogden in yield and oil content, and which
does not shatter as badly as Ogden.
“More work should be done on dates of planting as the
results obtained indicate that most soybeans in this state are
planted too late.
Page 3: “Arkansas report by C. Roy Adair (continued)–
The principle soybean growing sections of the state are in
the cotton growing areas of the Delta in eastern Arkansas and
the Arkansas and Red River Valleys and in the rice section
in east-central Arkansas. Soybeans must compete with
cotton and corn in the cotton growing sections of the State.
In the rice section it is a good practice to follow a three-year
rotation with the land in rice one year in three. Under that

system of management, soybeans do not compete with rice
for the land, but the crop does compete with lespedeza and in
some cases with winter oats.
“Florida–Mr. G.E. Ritchey was unable to be present, due
to an experiment station conference.
“Georgia, Coastal Plain, report by J.L. Stephens–This
report covers tests made at Blackville, South Carolina;
Millen, Georgia; Richmond Hill, Georgia; and Tifton.
Georgia. Plantings were made around May 1st. Seasonal
conditions were generally favorable. Good stands were
secured at all locations and vegetative growth was normal.
“Blackville, South Carolina–Planting was made on
Orangeburg sandy loam soil of medium fertility. Soybean
yields were fair. Some leaf diseases were noted but none of
serious proportions. Nematode damage was very light.
“Millen, Georgia–Planting was made on extra good
Ruston sandy loam. Vegetative growth of soybeans was
exceptionally large with many varieties attaining ﬁve to six
feet. Vegetative growth continued throughout the summer so
that fruiting was retarded. Many bean pods ‘blasted’ and only
a few varieties matured seed before frost of either Group VII
or VIII. Those groups were not harvested this year, because
of the serious blasting [shattering] and incomplete maturity.
It is believe that earlier maturity and better seed production
would have been secured if plot location had been on poorer
soil.
“Richmond Hill, Georgia–This location is near the coast
and on a Norfolk sand of Hammock type or a sandy soil of
relatively high organic content. Soybean growth is always
good on this type of soil early in the season. Later in the
season, however, nematodes become a serious factor and in
many instances entire plots are destroyed by them. This year
nematodes did more damage at this location than any other
here being reported on. Groups VII and VIII were grown.
“Tifton, Georgia–Groups VII and VIII were grown and
in addition dates of seeding tests. Selections from North
Carolina were also grown. The soil where all plots were
located was Tifton sandy loam in a fair to good state of
cultivation. Nematode damage was slight this year. Growth
of beans was good and on the average, the highest yield of
beans was secured at this location.
“Georgia, Experiment, report by U.R. Gore–Soybeans
are grown in Georgia for hay, 96,000 acres with a yield of
0.9 ton per acre, and beans 13,000 acres with a seed yield of
6.5 tons per acre. Seed yields of beans are generally too low
to prove proﬁtable to farmers.
“The new soybean variety, Gatan, is a result of the
soybean breeding program of the Georgia Experiment
Station. It originated from a natural cross with Otootan,
which has been selected until practically uniform. Gatan
produces...” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., 205 Old Agricultural Building,
Urbana, Illinois.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 445
966. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946 (Continued–Document
part IV). RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 133. April 8. 19? p.
• Summary: Page 17: “Dates of Planting Studies
“All agreed that additional information was needed on
dates of planting. There was, however, a wide divergence
of opinion on the method to use. One method suggested
was to plant all uniform groups at two or three dates. This
method would give valuable information on the intervarietal
response to date of planting but it did not meet with the
general approval of the group because of the lack of labor to
handle the added work involved. It was also felt by some of
the men that this method would not give all the information
needed.
“In some areas it is a customary practice to plant
soybeans after early crops, such as potatoes and small
grains. It was the opinion of the men from those areas that
an experiment should be conducted in which the late date of
plantings should actually follow the early crop. The general
opinion seemed to be that in a case of this kind, that at least
one entire uniform group should be used.
“There were others in the group who thought that this
test should be continued about the same as it has been in
the past. The method would be to use three or four varieties
adapted to that area and plant at several dates. Sufﬁcient
dates would be used to ﬁnd the extremes in planting dates.
“Since there were so many suggestions on methods of
conducting the date of planting experiment, it was decided
not to try to conduct a uniform plan. In each state where it is
thought necessary to work on this problem, an experiment
will be conducted that best suits that area.
“Thursday evening, February 14
“W.J. Morse gave an illustrated talk on soybean culture,
marketing, and utilisation in the Orient. Dr. J.S. Adams
showed a colored motion picture on the ﬂame cultivator used
in killing weeds in cotton and to a small extent in soybeans.
In the use of the ﬂame cultivator on soybeans two years ago
it was found that with slow speed the soybean plants were
injured more or less, cracking open the stems. With high
speed, there was much less injury. During the past summer
tests with the ﬂame cultivator on soybeans showed no injury.
“Friday, February 15–H.Y. Marston, Chairman
“Report of the Soybean Pathological Work During the
Past Season and. Plans for the Coming Year presented by
W.B. Allington.
“The following members participated in the pathological
conference:
“S. Chilton
“E.M. Cralley
“S.G. Lehman
“J.L. Weimer

“W.B. Allington
“Soybean seed treatments in 1945 increased stands
in most instances but increases in seed yield were not
signiﬁcant. Arasan proved to be consistently better than
the other chemicals used. Dr. Cralley reported one case in
Arkansas where N.I. Ceresan was outstanding in increasing
the stand as contrasted to the other chemicals. It was agreed
that the seed treatment test should be revised in 1946 and
that 5 seed lots be used, each lot being affected by a speciﬁc
disease or condition. Only one chemical, Arasan, is to be
used at the 2 oz/bu. rate. Three dates of planting are to be
recommended but the number of dates at each location
was left to the judgment of the cooperator. Notes are to be
taken on stand and disease control but the harvesting for
yield is optional. The question was discussed relative to
the possibility of recommending a lower rate of seeding
of soybeans in combination with seed treatment but no
speciﬁc conclusion was reached. Dr. Lehman reported that
his data indicated a differential response of varieties to seed
treatment, the variety Herman responding better than most
others.
“The testing of varieties for resistance to Sclerotium
rolfsii by Dr. Weimer at Experiment, Georgia, has disclosed
no resistance. Most of the varieties in all the uniform yield
nurseries have been tested. The method used consists of
growing the inoculum on sterile oats in giant cultures and
placing the inoculum in contact with the base of the plants,
covering it later with a small amount of soil. In 1944, a few
plants in several varieties survived. Seed was saved from
these plants and planted in 1945 in plant rows which ware
inoculated. All of these plants were readily killed by the
fungus, indicating that the plants had merely escaped and
had no resistance of importance. In another test, plants were
grown at various spacings in the row which was inoculated
at one end by the same method. The plants at the point of
inoculation were killed but the infection failed to spread
along the row, even in cases where the plants were so thick
that they were almost in contact with each other. This
indicates that the soil environment was not too favorable
for the disease, since in nature the fungus is commonly
observed to spread from plant to plant on the surface. There
is a question, however, as to whether the method used for
inoculation is not too drastic, covering up some useful
resistance. It was agreed that the present method was rapidly
eliminating all the varieties as a source of resistance, and that
if none are found to be resistant, the method might then be
revised if possible and the tests made over again.
“The nematode resistance tests at Experiment, Georgia,
were not productive in 1945 due to lack of infection. It was
agreed that the test should be abandoned at that location
and that Dr. Weimer and Mr. Stephens make tests at or
near Tifton, Georgia, where nematode infection is more
dependable. The possibility of biologic races of nematodes
affecting varieties differently was recognized and discussed.
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It is the plan that a test will be made also in 1946 at Raleigh,
North Carolina, under the direction of Dr. Lehman.
“The work on bacterial leaf spots (i.e. bacterial pustule
and bacterial blight) was discussed by Drs. Lehman and
Allington. The use of a power sprayer in ﬁeld planted
nurseries, delivering the bacterial suspension against the
leaves with considerable force, was effective in inducing
epidemics suitable for disease resistance evaluation. The
time of day of inoculation. however, was shown to be very
important. The main consideration apparently was to be
sure to inoculate when stomata are wide open which, on
the varieties tested, proved to be during the brightest part
of the day. By using this method heavy infection was easily
secured and disease resistance evaluation could be made
about ten days later. The variety C.N.S. displayed extreme
resistance to bacterial pustule at Raleigh. North Carolina,
Columbia, Missouri, and Urbana, Illinois, where it was tested
in artiﬁcially inoculated nurseries. Unfortunately it is very
susceptible to bacterial blight. The variety Ogden also has
considerable resistance to bacterial pustule but apparently
a different type than C.N.S. The Missouri strain S55-19
showed slight resistance to bacterial blight at Urbana. At
Raleigh, North Carolina, an experiment was conducted to
measure the damage caused by bacterial pustule. Certain
rows in the ﬁeld were protected from infection by the use
of copper dusts. Highly signiﬁcant increases in yield were
obtained in the protected rows. Certain dust failed to give
much protection. It was not entirely clear as to whether
the increase in yield was entirely due to protection or to
stimulation by copper. This work will be continued by Dr.
Lehman. The work in Dr. Lehman’s laboratory on purple
spot caused by a Cercorpora has shown that by proper
inoculation under high humidity conditions the fungus
infects the pods and induces the purpling of the seed. The
external symptoms on the pods are minute necrotic spots
and are apparently difﬁcult to see. Heretofore it has not been
known to infect the pods. The information on brown stem
rot, found in 1944 and 1945 in the midwest, was presented.
The symptoms, consisting of browning of the stem pith and
eventual lodging and dying of the plants, was discussed. The
identity of the fungus responsible is unknown. Brown stem
rot was the cause of complete loss in some ﬁelds of Illinois
in 1945 and it is estimated that the central part of the state
sustained at least a 10 percent loss from this disease. It is
doubtful if this disease will appear in the South because of its
apparent low temperature requirements for development as
observed under artiﬁcially controlled conditions.
“Dr. Chilton at Baton Rouge [Louisiana] will direct
work on soybean diseases at that location starting in the near
future. He will be more interested at ﬁrst in a survey type of
study in order to gain more information as to which diseases
are most damaging and most urgently need control measures.
“Diseases were not serious in any areas of the South
in 1945. Bacterial blight was quite prevalent as contrasted

to previous years, apparently because of the cool season.
Bacterial pustule was less severe than usual except in
isolated cases.
“Submitting Sales for Chemical Analysis.
“The work at the Laboratory can be speeded by (1)
Screening the samples over a hand sieve (8/64 x 3/4 suitable
for most varieties) to clean out split seeds, dirt, and other
foreign material and (2) include agronomic data sheets in
the package with the samples. Where an extra variety is
included in a uniform group, that variety with the agronomic
data should be inserted at the bottom of the page on the
sheet giving the data for that group. Blank data sheets can
be obtained from the Laboratory to use to give the data for
supplemental tests, seed, of which are sent in for analysis.”
Address: U.S. Regional Soybean Industrial Products Lab.,
205 Old Agricultural Building, Urbana, Illinois.
967. Allington, William B. 1946. Phytopathological notes:
Bud blight of soybean caused by the tobacco ring-spot virus.
Phytopathology 36(4):319-22. April. [4 ref]
• Summary: Contents: Introduction and brief review of the
literature. Symptoms. Identiﬁcation of the virus.
The article begins: “A disease of soybean caused by the
tobacco ring-spot virus has been responsible for substantial
losses in yield in the midwestern producing areas in recent
years. It is not deﬁnitely known how long signiﬁcant damage
has been occurring but the losses in 1943 and 1944 exceeded
all previous records and ranks this disease among the most
destructive of the soybean.
“Pierce (1934) noted the destructive nature of this virus
on soybean and certain other legumes, but did not observe
its occurrence in nature. Samson (1942) reported ﬁnding the
disease in experimental plantings of vegetable soybeans in
Indiana in 1941, Melhus (1942) observed it in Iowa in 1942,
and later Johnson (1943) reported the disease on soybean
in Ohio. It is likely that at that time, it was distributed
extensively throughout the midwest in small amounts but had
escaped detection.”
Photos show: (1A) A soybean plant infected with
the bud blight showing the characteristic curving of the
terminal pod. (1B) Pod symptoms resulting from infection
near blossoming time. Note distorted and shrunken pods.
(Photograph 1B courtesy of Dr. B. Koehler of the Illinois
Agricultural Experiment Station.)
A footnote at the bottom of the ﬁrst page states: “A
publication by the U.S. Regional Soybean Laboratory, a
cooperative organization participated in by the Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration; and the Agricultural
Experiment Stations of Alabama, Arkansas, Florida, Georgia,
Illinois, Indiana, Iowa, Kansas, Louisiana, Michigan,
Minnesota, Mississippi, Missouri, Nebraska, North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Texas, Virginia, and Wisconsin.”
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Address: Associate pathologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
968. Calland, J.W. 1946. Cultural practices in Ohio. Soybean
Digest. April. p. 14-16.
• Summary: Editor’s note: “The third of three articles on
soybean cultural practice surveys by Mr. Calland. Reports on
the Indiana and Illinois surveys appeared in the February and
march issues.”
“Fifteen hundred soybean growers in 18 of the
principal soybean counties of northwestern Ohio answered
questionnaires on how they grew their 1944 soybean crop
(Note: The counties were: Auglaize, Champaign, Delaware,
Hancock, Henry, Huron, Logan, Lucas, Marion, Mercer,
Morrow, Paulding, Putnam, Sandusky, Seneca, Union, Van
Wert, and Wood). This information was requested by the
county agents. The growers reports cover 50,000 acres of
soybeans. By summarizing these reports we can get a good
look at the cultural practices used in these 18 counties which
grow 54 percent of Ohio’s soybeans.
“The average soybean grower in these counties grew
33 acres of soybeans and harvested 21½ bushels to the acre.
Ninety-one percent planted their soybeans solid with a yield
of 21.3 bushels, while 9 percent planted in rows and got 22.7
bushels–1.4 bushels extra. In 13 of the 18 counties row beans
gave better yields than solid plantings. Weeds were much
worse in solid ﬁelds in 1945 and the yield advantage of row
beans was doubtless still greater than it was in 1944. In some
solid ﬁelds in 1945 weeds reduced the soybean yield by as
much as 10 bushels per acre.
“Growers in Morrow, Huron and Marion Counties
very deﬁnitely favor solid plantings with 99, 97 and 95
percent solid. On the row side of the picture Mercer County
leads with 27 percent in rows, followed by 20 percent in
Champaign and 18 percent in Lucas.
“Growers planting solid used 1.86 bushels of seed per
acre while row planters used 1.07 bushels. The reasons
given in other soybean growing areas for the decided swing
from solid to row planting have not caused Ohio growers to
change their seeding methods. However, it is to be expected
that the serious weed conditions of 1945 will inﬂuence a
larger proportion of farmers to plant in rows.
“Thirty-four of each 100 growers planting solid
cultivated their soybeans after planting. The other 66 did
not. This survey does not show what steps were taken to kill
weeds before planting, but the growers who cultivated their
solid beans harvested 0.9 of a bushel more beans per acre.
The greatest gain in yield for cultivation was 4.3 bushels
for Seneca County, while with growers in Logan, Sandusky,
Henry and Wood the increase for cultivating solid soybeans
ranged between 3 and 4 bushels per acre.
“The rotary hoe was used for 64 percent of the
cultivating done on solid beans, the spike-tooth harrow 27
percent, the weeder 7 percent and the cultipacker 2 percent.

Sixty-eight out of each 100 growers cultivated but once, 26
cultivated twice and six cultivated three times.
“Fifty-seven out of each 100 growers planting in rows
used the corn planter, 23 the grain drill and 20 used the
beet and bean drill. An interesting comparison appears
here. Beans planted with the corn planter had an average
row-width of 38 inches and a yield of 20.9 bushels; rows
planted with grain drill averaged 24 inches wide with a 24.4
bushel yield; while rows planted with the beet and bean drill
had an average row-width of 21 inches and a yield of 26.9
bushels. It seems that this difference in yield per acre is due
to row-width rather than to the implement used for planting
row beans; since we get similar results by grouping the rowwidths, regardless of implements used, into narrow, medium
and wide rows. See Table 1.
“Eighteen percent of the row beans got one cultivation,
36 percent got two, and 46 percent got three, 59 percent
of the cultivating was done with the regular cultivator, 30
percent with the rotary hoe, 7 percent with the harrow and 4
percent with the weeder.
“The Manchu, a variety in many instances so badly
mixed as to have almost lost its identity, continued to hold
ﬁrst place in acreage planted in Ohio in 1944 with 38 percent
of the growers planting it. The stiff-stemmed Richland
was next in favor with 30 percent planting it, followed by
Dunﬁeld, Mandell and Mingo. These ﬁve varieties account
for 90 percent of the soybean acreage in 1944.
“Only three varieties are recommended by the College
of Agriculture and the Experiment Station for planting in
Ohio in 1946.
“(1) Earlyana for the northern part of the state when
wheat is to follow soybeans;
“(2) Richland for use on fertile ﬁelds where other
varieties might go down;
“(3) Lincoln to replace all other mid-season varieties
such as Dunﬁeld, Illini, Mandell, Manchu, Scioto and
Mingo.
“The kind of soil planted to soybeans very deﬁnitely
affected yields. Growers were asked to classify the soil as
dark, mixed or light. Twenty-six of each hundred growers
planted on dark soil with an average yield of 24.2 bushels,
61 classed the soil as mixed with a 21.2 bushels yield, and
13 said light soil and 20.6 bushels. This spread of 3.6 bushels
per acre between dark and light soils while not as large as
might have been expected still points out that while soybeans
may yield comparatively better than other crops on light soils
they also respond well to improved fertility. Similar surveys
gave an increase in yield of 7 bushels per acre for dark soils
over light in Illinois and 4.3 bushels in Indiana.
“Soil preparation did not greatly affect yield. Eightythree percent plowed their ﬁelds and took off 0.3 of a bushel
more beans per acre than the growers who used the disk
rather than the plow.
“Apparently the ﬁelds in most of these 18 counties

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 448
now carry almost sufﬁcient amounts of soybean inoculating
bacteria. It is quite generally agreed that the cost of properly
inoculating soybean seed is so low and the insurance value
so high that it is only good business to inoculate. Moreover,
the soybean may not be able to add to the soil’s nitrogen
supply unless these bacteria are present in sufﬁcient
quantities. Growers in Ohio quite generally inoculate.
Eighty-eight percent of them inoculated in 1944 although the
increase in yield for inoculation was only 0.4 of a bushel per
acre.
“Table 3 indicates that the soybean has a long planting
season. It appears that, in 1944 at least, there was very little
difference in yield due to planting date for the eight weeks of
May and June. However, date of planting records for other
years deﬁnitely show a reduction in yield for mid-season
varieties when planted much after June 1, while the yield
of early maturing varieties is usually not much effected by
planting date any time in May or June.
“The place of soybeans in the rotation is always a moot
question. These growers were asked to name the crop which
preceded soybeans and the crop which would follow the
soybeans. Both the preceding and following crops are listed
in Table 4. While this does not, of course, show the entire
rotation scheme, it does show the place where soybeans
occur in the rotation.
“Corn seems to have preceded soybeans in about 55
percent of the ﬁelds and to have followed the soybean crop
in only 15 percent of the ﬁelds. Soybeans preceded soybeans
on one out of four ﬁelds and followed soybeans on one out
of ﬁve. Oats followed soybeans in one-third of the ﬁelds and
wheat in one-fourth. Thus a rather deﬁnite crop sequence of
corn, soybeans, small grain is indicated on about one-half of
the farms.
“One out of ﬁve growers fertilized the soybean crop, the
average application was 157 pounds to the acre. Seventy-one
percent of the fertilizer was applied in the rows, 22 percent
broadcast and seven percent plowed down. Fifty-one percent
of the growers who use fertilizer said the results were good,
10 percent fair, 27 percent poor and 11 percent gave results
as ‘unknown’.
“One out of three ﬁelds were fertilized in Delaware,
Huron, and Sandusky Counties, while only one grower out of
52 used fertilizer in Paulding County. The brands of fertilizer
used indicate that most growers fertilizing soybeans favor the
kind they have been accustomed to use on the corn crop.
“One-half of the growers own combines and 88 percent
say that the combine scatters the straw. The balance say their
straw is left in bunches. Combine manufacturers should
carefully study the proper disposal of soybean straw as it
comes from the combine. A great many farmers complain
about the difﬁculty of plowing down soybean straw. Table
5 shows the popularity of the 5 and 6 foot cuts, more than
three-fourths of the combines are of these two sizes.
Photos: (1) A man driving a tractor pulling a harrow.

Caption: “An early cultivation with the rotary hoe or
harrow is important for weed control. (2) A man driving a
tractor pulling a row planter. “Advantages of row-planting
soybeans: 1. Less seed. 2. Better weed control. 3. Earlier
harvest. 4. Better yields.
Tables: (1) Comparative yield of row soybeans (120
growers). The yield is highest (26.9 bu/acre) when the
planter used is a “beet & bean drill,” and when the width
between rows is all small (20-28 inches). (2) Choice of
variety and variety yields. The three most popular varieties
are Manchu, Richland, and Dunﬁeld. (2a) Summary of
soybean cultural practices, 1944 crop, for the 3 states of
Illinois, Indiana, and Ohio. This vertical table, two-thirds
of a page wide, contains a massive amount of data on every
conceivable cultural practice.
(3) Yields based on various planting dates, for 8 different
dates from early May to early July. (4) Preceding crops
and following crops (in a rotation). (5) Number and size of
combines owned. Address: Director of Agronomic Research,
Central Soya Co.
969. Allington, William B. 1946. Brown stem rot of soybean
caused by an unidentiﬁed fungus (Abstract). Phytopathology
36(5):394. May.
• Summary: This soybean disease was ﬁrst discovered in
central Illinois in the fall of 1944. The symptoms are brieﬂy
described. The causal fungus was not fruiting and appeared
to be soil-borne.
970. Allington, William B.; Feaster, Carl V. 1946. The
relation of stomatal behavior at the time of inoculation
to the severity of infection of soybeans by Xanthomonas
phaseoli var. sojense (Hedges) (Starr) Burk. Phytopathology
36(5):385-86. May. [1 ref]
• Summary: Stomata (pronounced STOH-muh-tuh) are
openings in plant leaves through which gases are exchanged.
They open and close on a daily (diurnal) cycle. When they
are open, they the plants are more easily infected with this
disease. Address: 1. Assoc. Pathologist, U.S. Regional
Soybean Lab. [Urbana, Illinois]; 2. Cooperative Agent,
Missouri Agric. Exp. Station [Columbia, Missouri].
971. Fullaway, D.T. 1946. Notes and exhibitions:
Leptomastix dactylopii Howard. Proceedings of the
Hawaiian Entomological Society 12(3):464. May. For the
year 1945.
• Summary: In a meeting held on 12 Feb. 1945 at the
H.S.P.A. Experiment Station, “Mr. Fullaway exhibited
specimens of this aphelinid parasite of mealybugs recently
found established at the Territorial plant nursery in
Honolulu, a new record for the Islands. This is an accidental
introduction from California, and Mr. Fullaway’s specimens
came from a mixed infestation on soybeans and eggplants
of Phenacoccus gossypii Townsend & Cockerell and
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Pseudococcus kraunhiae (Kuwana).” Address: Hawaii.
972. Hildebrand, A.A. 1946. Diseases of soybeans:
Their control. Canadian Horticulture & Home Magazine
65(5):129-31, 142. May. Summarized in Soybean Digest,
Nov. 1946, p. 26.
• Summary: A popular account on the control of soybean
diseases by seed treatment, proper cultural practices (such
as optimum planting rate), and other precautions (weather
conditions, wind-borne diseases). Thirteen soybean diseases
have been reported in Canada. These include mosaic
and bud blight, bacterial blight, and a number of fungus
diseases. During the past 3 years at the Harrow plant disease
laboratory, seed lots of soybeans have been treated with
the seed protectant dusts, Spergon, Arasan, and Fermate.
The author says the use of Spergon is compatible with
inoculation. In practice, the seed is treated ﬁrst with Spergon,
then inoculated according to the manufacturer’s directions.
“Soybeans were ﬁrst grown in Canada at the Ontario
Agricultural College, Guelph, about 1893. They were ﬁrst
distributed to farmers of the province in 1901. For many
years they attracted very little attention because as recently
as 1940 there were only 10,000 acres altogether in Canada.
By 1944, however, the acreage had more than quadrupled
itself to 45,000 acres. Of these, 44,700 acres, i.e. 90%, were
in Ontario. Most of the Ontario acreage, i.e. some 35,400
acres, were concentrated in the southwestern part of the
province in the counties of Essex, Kent, Middlesex, Norfolk,
and Lambton.” Address: Dominion Lab. of Plant Pathology,
Harrow, Ontario, Canada.
973. Jensen, D.D. 1946. Virus diseases of plants and
their insect vectors with special reference to Hawaii. III.
Plant virus diseases known or reported to occur in Hawaii
with special reference to their transmission by insects.
Proceedings of the Hawaiian Entomological Society
12(3):535-610. May. See p. 558-60. [251 ref]
• Summary: In 1941 and 1943 J.P. Martin “reported the
occurrence of a soybean mosaic at Kailua and Waipio, Oahu.
These are the only records of this disease in Hawaii and its
identity is not known.” Address: Univ. of Hawaii Agric. Exp.
Station.
974. Lehman, Samuel G. 1946. Control of bacterial pustule
of soybean by dusting (Abstract). Phytopathology 36(5):405.
May.
• Summary: Among materials tested, only copper dusts
reduced the disease. Address: North Carolina.
975. Mickel, Clarence E.; Standish, John. 1946.
Susceptibility of edible soya products in storage to attack
by Tribolium confusum Duv. Minnesota Agricultural
Experiment Station, Technical Bulletin No. 175. 28 p. June.
[3 ref]

• Summary: Tribolium confusum Duv., the “confused ﬂour
beetle,” is a much less serious pest of soy ﬂours and soy grits
than of cereal products. Note: This is the earliest document
seen (May 2008) that shows the inability of certain insect
pests of stored grains to develop normally on soybean
products. Address: Div. of Entomology and Economic
Zoology, Univ. of Minnesota [St. Paul].
976. Albert Dickinson Co. (The). 1946. Face the facts about
proﬁts in weed killers (Ad). Soybean Digest. July. p. 15.
• Summary: “The demand for the new 2,4-D weed killers is
huge this season... Order them now” (from Dickinson, maker
of Nod-o-Gen legume inoculator): Weedicide (“Thompson’s
2,4-D product available in liquid concentrate, powder,
or tablet form.”), Weedone (“The original 2,4-D Weed
Killer–the popular and proﬁtable brand made by American
Chemical Paint Co. Like the others this product is receiving
nation-wide advertising publicity in consumer magazines.”),
Weed-no More (“Sherwin Williams recently introduced
this one, and are marketing it in sizes for lawn applications.
Kills ugly weeds but won’t harm common lawn grasses.
Tremendous advertising program under way.”)
Note: This is the earliest English-language document
seen (May 2003) with the word “weed” or “weeds” in the
title. Address: P.O. Box 788, Chicago 90, Illinois.
977. Coon, Beckford F. 1946. Resistance of soybean varieties
to Japanese beetle attack. J. of Economic Entomology
39(4):510-13. Aug.
• Summary: “Summary: All 26 varieties of soybeans were
found susceptible to Japanese beetle attack. Greatest injury
had occurred by the last of July in all plots.
“Late varieties recovered from the beetle injury by
continued growth after the beetles disappeared. Early
varieties failed to make this recovery.”
The names of the varieties are given in Table 1: Lincoln,
Gibson, Chief, Scioto, Viking, Potoka, Ranger, Mingo, Illini,
Dunﬁeld, Mansoy, Late Pennsoy, Harbinsoy, Penn State
105-38, Kingwa, Pennsoy, Manchu, Type 117, 87-42, 90-42,
Richland, Wilson 5, Wisconsin 3, Hobara, Virginia, Earlyana.
Table 2 gives “Yields of all varieties in bushels of
grain per acre and tons of hay per acre, 1944” [at Manheim,
Lancaster, and average]. The varieties with the highest
average seed yields were: Potoka 44.0, Gibson 43.4, Scioto
40.7, and Viking 40.3. Address: Pennsylvania State College,
State College.
978. Soybean Digest. 1946. Grits and ﬂakes... from the
world of soy: A new chemical to protect seeds stored now for
planting next spring against decay and insect damage... Aug.
p. 30.
• Summary: “... has been announced by Naugatuck Chemical
Division, U.S. Rubber Co. The chemical is a combination of
Spergon and DDT.”
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979. Walker, E.A. 1946. Soybean leaf spots in Maryland.
Plant Disease Reporter (USDA) 30(9):333. Sept. 15.
• Summary: “Cercospora leaf spot of soybean (Cercospora
cruenta ?) was found abundant on the leaves of the Black
Wilson variety in an eight-acre ﬁeld near Harmony, Caroline
County, on July 22. The spots were small, ranging from
pinhead to 3 mm in size, apparently developing from a
very recent infection. The right-hand leaﬂets on 20 leaves
collected at random were used to count the number of leaf
spots. Counts averaged 18.5, and ranged from 4 to 72 spots
per leaﬂet. This ﬁeld showed the heaviest Cercospora leaf
spot of any ﬁeld ever examined in the past three years.
“Phyllosticta leaf spot (Pleosphaerulina sojaecola) was
found associated with Cercospora leaf spot in the same ﬁeld
near Harmony. This disease causes a ﬁring of the leaﬂet
margins, which turn brown and may drop away from the
rest of the leaﬂet. In the dead tissue abundant black fruiting
bodies of the pycnidial (Phyllosticta soja-cola) stage of the
fungus are produced. Considerable leaf injury is expected in
this ﬁeld on–plants that show symptoms of both leaf spots.
“Soybeans as a crop on the Eastern Shore are relatively
free of disease at this time.–University of Maryland. July 25,
1946.”
980. Allington, William B. 1946. Soybean diseases in the
Cornbelt region in 1945. Soybean Digest. Sept. p. 48.
• Summary: “Losses from soybean diseases were
considerable in the Cornbelt in 1945. The new disease which
was ﬁrst observed in a few ﬁelds in central Illinois in 1944
was very severe in some sections of the Cornbelt in 1945. It
has been named ‘Brown Stem Rot’ and is caused by a fungus
which has not yet been named. Total losses were sustained
in a few ﬁelds in central Illinois, and the damage in several
counties in that area was conservatively estimated at 10
percent.
“The fungus apparently exists in the soils of the
Midwest and infects the soybean plants either through the
roots or at the base of the stem near the soil surface. Soybean
plants growing in the greenhouse in naturally infested soil
obtained from diseased ﬁelds usually become infected if
grown under proper conditions of temperature. The disease
has been produced repeatedly in greenhouse experiments
by inoculation with the speciﬁc pathogenic organism
responsible.
“Temperature conditions have a marked effect upon
the symptoms produced and the time at which they appear.
Artiﬁcially inoculated plants growing in culture chambers
with air temperatures between 55 and 65 degrees F. usually
die before blossoming time. If the temperature is maintained
above 70 degrees F. the plants will appear relatively free of
disease and mature more normally. The development of the
disease is therefore considered to be dependent upon low air
temperatures such as are generally found in the ﬁeld each

fall. The rate of development of symptoms is remarkably
rapid under conditions favorable for the disease.
“The interior of the stems of infected plants has a brown
coloration (Figure 1), starting at the base of the plant and
speeding upward, sometimes nearly to the tops. The plant
stems may be weakened before maturity in the fall and
severe lodging of the plants is not uncommon. Complete
lodging is characteristic of infected plants before they have
reached the stage when they may be combined. The top
leaves of the plants may he blighted suddenly, making the
ﬁeld assume a scorched appearance almost overnight (Figure
2).
“Control measures for brown stem rot are not yet
known. Observations indicate the possibility that fertility of
the soil may affect the damage but accurate data on this point
are still lacking. Tests are now under way to determine the
effect of nitrogen, phosphorus. and potash fertilization on the
incidence and severity of brown stem rot.
“Bacterial blight was a serious disease of soybeans in
1945. This disease causes serious damage to the leaves often
leaving them in a torn and tattered state similar to damage
caused by hail. Apparently the cool season in 1945 was
conducive to rapid development of bacterial blight since its
ravages extended over the entire area in this country where
soybeans are grown. In the variety tests in 1945, where a
search for resistance was made, only slight differences were
found between varieties.
“The bacterial pustule disease was less severe in general
during 1945 than in previous years. This is usually the most
damaging of the leaf diseases. Effective resistance has been
found in a southern variety and a breeding program is under
way to incorporate this resistance into varieties suitable for
each of the soybean growing areas.
“The bud blight virus disease was less severe in 1945
than in previous years. Apparently the cool season was less
conducive to the spread of the virus which possibly is carried
by a speciﬁc insect. No resistance is known for this disease
although a large number of varieties have been tested. An
intensive study is being carried on at the present time in an
effort to ﬁnd an insect vector responsible for the transmission
of this virus.
“The work of the U. S. Department of Agriculture on
soybean diseases is proceeding along rather fundamental
lines at present, since this is a necessary prerequisite to a
sound basis for attempts at control. The ﬁeld of soybean
pathology, as a whole, has been greatly neglected in the past
and the lack of fundamental knowledge regarding the nature
and behavior of these diseases is plain. It is hoped that these
efforts will soon lay a foundation on which speciﬁc practical
recommendations for disease control can be based.
Photos show: (1) Internal tissue symptoms produced
by the brown stem rot disease. The diseased stems show
extensive internal browning. (2) Leaf symptoms produced
by the brown stem rot disease. Note the dead areas which
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may appear very rapidly. Address: Pathologist, Div. of
Forage Crops and Diseases, Bureau of Plant Industry.
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S. Dep. of Agric. (On staff of U.S.
Regional Soybean Laboratory until Oct. 8, 1944).
981. Morse, W.J.; Johnson, H.W. 1946. Organization
of soybean disease research in the U.S. Department of
Agriculture. Soybean Digest. Sept. p. 49.
• Summary: “Since July 1, 1945, when additional funds
were made available by Congress to the Division of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, U.S. Department of Agriculture,
for soybean disease investigations, plant disease specialists
have been employed at a number of strategic locations in
the United States to carry on a coordinated program of
pathological research. The organization that has been set up
is outlined brieﬂy in the following paragraphs.
“Since the Cornbelt is the major soybean producing area
of the United States, ﬁrst consideration has been given to
organizing the work in that region. Dr. William B. Allington,
plant pathologist of the U.S. Regional Soybean Laboratory,
was assigned to the new project on October 8, 1945 as a
coordinator of the soybean disease work in the Corn-belt.
He retained his headquarters at Urbana, Illinois, where he
works in close cooperation with the Illinois Agricultural
Experiment Station and the staff of the U.S. Regional
Soybean Laboratory. On January 14, 1946, Dr. Donald W.
Chamberlain was appointed at Urbana, Illinois, to work with
Dr. Allington on the numerous soybean disease problems
being investigated there, thus continuing and broadening the
research program at this location.
“Other centers of investigation have been established
in cooperation with the state agricultural experiment
stations and agricultural colleges of the Middle West at the
following locations: Columbus, Ohio; Lafayette, Indiana;
Ames, Iowa; Columbia, Missouri; Madison, Wisconsin; and
St. Paul, Minnesota. Fungus, bacterial and virus diseases
of the soybean are being studied by this staff of trained
investigators and their work is being integrated closely with
that of the plant breeders, both state and federal, engaged in
producing new, superior soybean varieties.
“It is believed that through this coordinated program of
breeding and disease research, improved disease-resistant
soybean varieties will eventually be made available to the
growers. This will provide a disease control measure that is
now largely lacking to soybean producers.
“A second major soybean-producing area is the South,
especially the Delta region of Mississippi, Arkansas, and
Louisiana. Consideration has been given also to organizing
the work in that region. A coordinating center for the soybean
disease work in the South has been established at the Delta
Branch Experiment Station, Stoneville, Mississippi, which is
likewise the headquarters of the work of the U.S. Regional

Soybean Laboratory in the South. Dr. Howard W. Johnson
has been assigned to this position as coordinator of the
soybean disease work in the South.
“Other centers of investigation have been established in
cooperation with the state agricultural experiment stations
and agricultural colleges of the South at the following
locations: Raleigh, North Carolina; Experiment, Georgia,
and Baton Rouge, Louisiana. Root-knot [nematode],
southern blight, and other diseases of the soybean are being
investigated in this region.
“Here, as in the North, the plant disease studies are
being closely integrated with the work of the plant breeders
with the objective of producing improved, disease-resistant
soybean varieties.
“Overall coordination for the entire program is supplied
from the national headquarters of the Division of Forage
Crops and Diseases at Beltsville, Maryland, by Dr. J. Lewis
Allison, head of our project on forage crops diseases.
Research on soybean diseases is conducted at this location
by Dr. C. L. Lefebvre, who has been assigned part time to the
soybean disease project.
“In summary, we feel that during the past 14 months
an adequate organization has been set up and qualiﬁed
personnel have been employed to make possible a vigorous
attack on soybean disease problems in the major soybean
producing areas of the United States. This organization
has been integrated closely with existing state and federal
organizations devoted to soybean breeding and disease work.
It is believed that through this enlarged, coordinated program
faster progress will be possible in developing control
measures for soybean diseases, particularly through the
development and release to the growers of improved, disease
resistant soybean varieties.”
A photo shows some the USDA men working on
soybean diseases who attended the ASA convention. From
left to right: Dr. Donald W. Chamberlain, U.S. Regional
Soybean Laboratory, Urbana, Illinois; J.M. Crall, pathologist
for the University of Missouri and USDA; Dr. Howard W.
Johnson, Bureau of Plant Industry, Beltsville, Maryland; Dr.
W.B. Allington, U.S. Regional Soybean Laboratory, Urbana.
Address: 1. Principal Agronomist; 2. Senior Pathologist.
Both: Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, U.S. Dep. of Agriculture.
982. Norman, A.G. 1946. Soybeans and the fertility level.
Soybean Digest. Sept. p. 35-37.
• Summary: “The soybean is a relatively new major crop in
Iowa that brought with it many questions relating to proper
land use to which full answers were not available. A newly
introduced crop will establish itself only if it is well adapted
to the soil and climate environment of the region, if it can
compete economically with the existing crops, and if it ﬁts
into and does not disrupt the crop sequences that have to be
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used to obtain maximum yields of the other crops.
“The Soybean Corn Yield Relationship: The future
acreage of soybeans in this state (Iowa) will depend largely
on the demand, and the price and yield relationships with
respect to corn. The support prices of the past few years and
the general yield relationship in Iowa have been somewhat to
the disadvantage of the soybean. Demand for both corn and
beans is presumably likely to remain strong for some time
yet.
“Ultimately, however, when oils and fats are in better
supply, there may well be a substantial reduction in soybean
acreage. We ought then to be in a position to say on what
soils or under what conditions may soybeans be most
efﬁciently grown, particularly with respect to corn. The
reduction in acreage, which perhaps may be said to have
started this season, will not and should not amount to a
uniform thinning. In 1944 there were about 5.5 acres of corn
for each acre of soybeans in the state; this season the ratio is
over 7.
“For the past ﬁve seasons the general yield relationship
between corn and soybeans has been 3.6 bushels of beans for
every 10 bushels of corn. A study of yields by seasons and
by counties shows that the spread on both sides of this ﬁgure
is considerable, and that there are counties where, over the
5-year period, the relationship has been as low as 2.7 bushels
and as high as 4.4 bushels of soybeans per 10 bushels of
corn. Obviously, in any acreage reduction, other things
being equal, it will be more proﬁtable to retain soybeans
in those areas where the yield is high with respect to corn.
These, however, are not necessarily the areas in which the
soybean yields are highest, and accordingly there must be a
compromise between high yield and high yield relationship
with respect to corn. In table 1 is tabulated the soybean-corn
relationship for the 10 high and low-yielding counties.
“The adaptation of soybeans and corn with respect to
the combination of soil and climate are not identical. The
highest yields of soybeans have not completely coincided
with the highest yields of corn even though these crops have
largely been put on the same land. The lowest yields of these
two crops have usually been in entirely different parts of the
state. In general, the high soybean yielding counties are in
the southeastern and east-central part of the state and only
partly coincide with the high corn yielding counties. The low
soybean yielding counties have in most years been along
the Minnesota line and in the northeastern corner of the
state. Low corn yields on the other hand always are found in
southern Iowa along the Missouri line. This again indicates
that the soil and climatic adaptation of corn and soybeans are
not identical and that the varieties widely grown at present
are not fully adapted to the state as a whole.
“There is, of course, no reason why corn and soybeans
should be expected to have precisely the same adaptation,
but up to the present in our thinking and our programs we
have tacitly regarded them as so. The season is apparently

too short in the northern part of the state for maximum yields
with present varieties. In the southern part of the state, other
than in a few counties toward the southeast corner, yields are
limited by poorer soil conditions, and in the southwest by
lower rainfall.
“In Des Moines, Henry, Washington, Jefferson and
Keokuk counties the soybean corn yield relationship (almost
4.2) is favorable to soybeans and the yields have been about
20 percent above the state average. In this area there has
been as much as 1 acre of beans for every 2.7 acres of corn.
Further to the north and west (Scott, Cedar, Tama, Marshall
and Grundy counties) where yields have been almost as
good, the yield relationship to corn (3.6) is not quite so
favorable since these are also top corn yielding areas.
“If, however, we look at the areas in which production
has been heavy, that is the counties with largest acreages, we
ﬁnd that these lie in the north central part of the state, from
Des Moines north. In this area the bulk of the beans have
been produced, and for this area as a whole the soybeancorn yield relationship is about 3.5 bushels of beans per 10
bushels of corn.
“With this analysis before us it will be seen that if the
future acreage of soybeans depends primarily on the price
relationship with corn it is likely that the reduction will be
proportionately greatest in the western and northeastern
counties. It may well be that soybeans will largely disappear
from these areas. Next there is likely to be substantial
reduction in the north central part of the state especially
towards the Minnesota line. In the southeastern counties,
and particularly in those listed earlier the soybean acreage is
more likely to be maintained.
“In order to be a competitive crop every effort should
be made in all areas to obtain maximum yields. This should
include planting the best varieties, greater attention to weed
control, and general use of narrower row spacings, and
greater attention to the fertility relationship of this crop.
“Responses to Good Management Practices: In this
survey corn yields have been taken as the fertility yardstick
against which the soybean crop has been judged, and it
appears that, due to differences in adaptation to climate and
soil, the soybean crop responses do not entirely parallel
those of corn. However, locally the situation is different and
here the evidence which has been accumulated does indicate
that the soybean crop responds as well to high levels of soil
productivity as does corn. Pierre (Soybean Digest, April,
1944) reported studies on the Agronomy Farm at Ames,
where in a 4-year rotation soybeans were substituted for corn
on half of the plots. Where treatments of lime, phosphate
and manure had been applied so that on the average the
corn yields were 41 percent higher than on the check plots,
soybean yields were found also to be 41 percent higher.
These experiments have been continued and the conclusion
then reached is now fully substantiated.
“”It is interesting to note that seasonal effects on the two
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crops are so similar. The implications of this are that there
is no case for relegating soybeans to the poorer land under
the mistaken impression that corn responds much better. It is
doubtful in fact if this belief has been held in Iowa in recent
years.
“Effects on Following Crops: Long-time rotation
experiments provide the means of determining direct and
indirect effects of one crop upon another. The information
is obtained slowly, and as yet our newer rotations that
have included soybeans have not gone through sufﬁcient
cycles to form the basis of any generalizations. Enough has,
however, been done to be sure that the soybean crop makes
no excessive demands on the supply of soil nutrients. Almost
all beans in Iowa are row planted, so that as an intertilled
crop there are certain effects on the soil organic matter,
and certain precautions against erosion have to be taken
on rolling land similar to those with corn. Norum (Farm
Science Reporter, January, 1943) reported several years ago
comparisons of corn yields following soybeans and corn, in
which it appeared that, on the Clarion and Webster soils of
the north central part of the state, corn following soybeans
out-yields corn following corn by 8-9 bushels. This has been
extended by C.A. Black to a total of 39 ﬁelds in the north
central and western counties. The average for all ﬁelds is
65.5 bushels for corn following corn and 74.3 bushels for
corn following soybeans, a difference of 8.8 bushels. In some
instances the differential was quite large, particularly on the
ﬁner-textured soils. It is his opinion that these increases can
be attributed largely to the favorable effect of soybeans on
soil structure.
“Similarly on the Agronomy Farm at Ames the same
comparison has been made on 24 plots in a 4-year rotation.
The mean difference in 1944 and 1945 was 7.3 bushels in
favor of corn following soybeans. This difference seems little
affected by the fertility level though affected by season.
“The effect of soybeans on other crops in the rotation
has not been studied so fully. We have a number of
experiments at several locations in which corn or soybeans
have been followed by small grain. All that can be said of
these is that oats following soybeans have never yielded less
than oats following corn but that signiﬁcantly greater yields,
though sometimes observed, have not been consistently or
generally found Additional trials with the new high yielding
oats that have a heavy demand for soil nitrogen might
be worth while” (Continued). Address: Iowa Agric. Exp.
Station.
983. Portères, Roland. 1946. Observations sur les possibilités
de culture du soja en Guinée forestière [Observations on
the possibilities of growing soybeans in the forested parts
of French Guinea]. Bulletin Agronomique (Ministere de la
France d’Outre Mer, Direction de l’Agriculture, de Elevage
et des Forets) No. 1. 80 p. Nov. [Nogent-sur-Marne (Seine),
France]. [3 ref. Fre]

• Summary: Contents: Introduction. Table showing the
climate of the Sérédou [Seredou] station. 1. Varieties tried
at the Sérédou Station: Introduction of soybean varieties (in
1935 [from Manchuria, and Japan], in 1938 [from Annam,
Cochinchine, and Cambodia], in 1939 [from Tonkin, Java,
USA, and France], and in 1940 [from French Cameroon,
Poland, Argentina, Netherlands, Italy], new acquisitions in
1939 and 1940, multiplicity of varieties), classiﬁcation of
the soybeans at Sérédou, agro-botanical observations on
the varieties, attempt at classiﬁcation (general, botanical
classiﬁcation, classiﬁcation of seed varieties), principal
characters (incl. name and place of origin) of the soybean
varieties cultivated at Sérédou in 1940.
2. Ecology: The ecological behavior of some (39)
varieties, general ecological behavior (the phases of
vegetation and critical periods), soya for forage, soybean
seeds and their selection, facilities needed for cultivation and
production during the year, inoculation of the seeds, quality
of the soil, enemies of the soybean including parasites and
diseases.
3. Plan for production of soybeans in a forested tropical
zone: Organization of cultivation, map of precipitation
in West Africa (Sérédou receives about 2,000 mm/year),
exports (3-4 crops a year can be grown), cropping patterns,
growing soybeans for use as food.
4. Modiﬁcations of indigenous methods: The need to
introduce soya as an indigenous food and badly needed
source of protein, difﬁculty of cooking soybeans, selecting
varieties best suited to cooking, soaking, washing and
cooking, cooking by the local people, times of year favorable
for introducing soya into the diet, place of soya in the crop
rotation.
5. The nutritional composition of soybeans grown in
West Africa (analyses of varieties cultivated at Sérédou
were made by M. Nguyen Van Cuc, a chemist at Nogentsur-Marne), graph showing that oil content and protein
content are inversely related. 6. General conclusions based
on the ﬁrst trials: Based on the 1939 and 1940 trials one can
conclude that in the forested areas of [southeast] Guinea
(Gueckedou, Macenta, N’Zerekore [Nzerekore]), and the
sub-forested areas (Kissidougou, Beyla), soybeans can be
grown with good results, and every effort must be made in
this direction in the years to come. Soybeans can help meet
the food shortages that exist in June, July, and part of August.
The preface (p. 3) states: “Sporadic attempts at the
introduction of soybean cultivation have been in French West
Africa since 1900. They have been conducted on a small
scale in the various stations of Dahomey [later Benin], Ivory
Coast, Upper Volta, French Guinea, French Sudan (Soudan
français [Mali]), Upper Senegal-Niger (Haute-Sénégal-Niger
[Mali]), and at the Ofﬁce of Niger (Soninkoura [probably
Soninnkoura in the Segou region of Mali on the Niger
River], using irrigated cultivation). Practical results have
been obtained in forested Guinea (at the Sérédou Station)
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and in the upper Ivory Coast. This study focuses on the
results of trials conducted at Sérédou in 1939 and 1940.
The section on “Introduction of soybean varieties at
the Sérédou Station” (p. 5) states that in 1935 ﬁve varieties
were tested at Macenta by M. Barthes. They were Nogent
2856–Black Wou T’ecu, from Manchuria. None germinated
(ne germèrent pas). Nogent 2855–Black Hoi T’ecu, from
Manchuria. None germinated. Nogent 2852–Yellow Huen
T’ecu, from Manchuria. 102 plants matured. Nogent 2817–
Yellow of Japan. 17 plants matured. Nogent 2853–Green
Tsing T’ecu, from Manchuria. 1,000 plants matured. Of
these ﬁve, only No. 2853, the green-seeded soybean from
Manchuria did well, and was kept and appreciated, but its
cultivation was continued until 1939.
The best The best period for vegetation is from October
to March in low irrigated lands, and until June in high lands.
The vegetation period varied from 80 to 160 days for the
different varieties (in the short cycle varieties branching is
very reduced). Soybeans can be cultivated for export or for
local consumption, both as forage and as food for the natives.
Soybeans for export must be harvested during March-April
and exported during the dry season. As a food for the natives
it can be a supplement during the food-short months of June
and July. Since soybean seeds lose their germination power
quickly during the rainy season, it is necessary to have a
little cultivation during June, August, and September in order
to produce the necessary seeds for export. This cultivation
cannot be integrated into the cultivation for food as it
produces in a season when rice, which is preferred by the
natives, is available.
Note 1. This is the earliest document seen (March 2019)
concerning soybeans in Upper Volta (renamed Burkina Faso
in 1984), or the cultivation of soybeans in Upper Volta.
Note 2. This is the earliest reliable document seen
(March 2019) concerning soybeans in Dahomey (renamed
Benin in 1975), or the cultivation of soybeans in Dahomey.
Note 3. This document contains the earliest date seen for
soybeans in French Guinea, or the cultivation of soybeans
in French Guinea (1935). The source of these soybeans was
Manchuria and Japan. Address: Ingénieur d’Agronomie
Coloniale, Licencié ès Sciences.
984. Soybean Digest. 1946. Burns out the weeds (Photo
caption). Nov. p. 16.
• Summary: This photo shows a tractor with an ﬂaming
attachment on the back in a ﬁeld of soybeans planted in
rows. The lower caption reads: “A postwar ﬂame thrower
designed to kill weeds in cultivated crops is being offered by
New Holland Machine Co., New Holland, Pennsylvania. It
is sold under the name of Sizz-Weeder. To date this machine
has been mainly used on cotton, but has been successful
with other crops. Soybeans were ﬁrst ﬂamed 3 years ago at
Auburn, Alabama. Substantial acreages of soys were ﬂamed
in Mississippi and Arkansas during the past season.”

985. Geeseman, G.E. 1946. Inheritance of relative resistance
and susceptibility to downy mildew on soybeans. MSc thesis,
University of Illinois. *
Address: Urbana, Illinois.
986. Haenseler, C.M. 1946. Soybean diseases in New Jersey
New Jersey Agric. Exp. Station, Plant Disease Notes 23:1720. [Ita]*
987. Darling, H.S. 1946. Annual report of the Agricultural
Entomologist. Uganda Protectorate Department of
Agriculture, Annual Report 1944-1945(Part II):25-30. For
the period 1st July, 1944 to 30th June, 1945. See p. 30.
• Summary: Soya beans in store in the Mengo district of
Uganda were attacked by Bruchus analis [later re-named
Callosobruchus analis] Fab. (Bruchidae). The beans
appeared to have high moisture content, which made them
susceptible to attack by this beetle. Address: Agricultural
Entomologist, Entebbe, Uganda.
988. Hill, Charles R. 1946. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 14.
• Summary: “Four varieties were sown. Seeding date was
6/7. They emerged 6/18. They made a rapid growth after
emerging, but were a total loss by grasshoppers and rabbits.”
Address: Superintendent, Sheridan Field Station, Sheridan,
Wyoming.
989. Crall, J.M. 1947. Brown stem rot of soybean in
Missouri. Plant Disease Reporter (USDA) 31(1):14. Jan. 15.
• Summary: “Soybean plants forwarded to this station from
Taylor, Missouri (across the Mississippi River from Quincy,
Illinois) showed symptoms of the brown stem rot disease (1).
Isolations from these plants yielded the as yet unclassiﬁed
causal fungus. Veriﬁcation of the identity of the fungus was
made by Dr. W.B. Allington of the U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“From a talk with the farmer in whose ﬁelds the disease
was occurring it was learned that the ﬁrst affected plants
were noted during the ﬁrst week in September. At the
time the ﬁeld was seen by the writer on September 24, the
plants were maturing and accurate estimates of the severity
of the infection were difﬁcult to make. However, at least
40 acres of a 145-acre ﬁeld of [the soybean variety] Illini
were showing general infection, with scattered infection
throughout the rest of this ﬁeld and an adjacent large ﬁeld
planted to Illini. Both of these ﬁelds had been in soybeans for
the past several seasons. A nearby 10-acre ﬁeld of Lincoln
[variety soybeans] planted on ‘new’ ground showed no
brown stem rot.
“Although a complete survey of the district was not
made, brown stem rot was found in several other ﬁelds in the
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vicinity. In addition, unveriﬁed reports have been received of
the occurrence of this disease in the river bottom lands east
of Palmyra, Missouri (10 miles south of Taylor). No other
occurrences of the disease in Missouri are known.
“The most striking symptom of the disease was a
marked interveinal chlorosis, followed by necrosis, of the
leaﬂets. Such plants always showed the characteristic brown
rot when the stems were split.
“An unusually cool late summer is believed to have
been a factor contributing to the outbreak of the disease this
season.
“Brown stem rot has been reported as appearing in a few
ﬁelds in Illinois in the fall of 1944 and occurring in severe
epidemic form in Central Indiana, Illinois, and Iowa in 1945
(1). This is the ﬁrst re- ported occurrence of the disease in
Missouri.”
Footnote: (1) Allington, W.B. “Brown stem rot of
soybean caused by unidentiﬁed fungus.” Phytopathology,
36:394 (Abstract). 1946. Address: Div. of Forage Crops
and Diseases, U.S. Bureau of Plant Industry. Soils. and
Agricultural Engineering, and Agric. Exp. Station, Univ. of
Missouri.
990. Collins, E.R.; Nelson, W.L.; Hartwig, E.E. 1947.
Proﬁtable soybean yields (Five steps will do it). North
Carolina Extension Circular No. 295. Jan. 4 p.
• Summary: “1. Have your soil tested, and lime accordingly.
Send a sample of soil to the N.C. [North Carolina]
Department of Agriculture, Soil Testing Division, Raleigh,
N.C., for a lime recommendation. Your county agent can
advise on how to take the sample. Apply agricultural
(dolomitic) limestone when needed, at least 2 months in
advance of planting.
“2. Provide adequate plant nutrients. Soybeans have
high potash and phosphate requirements. Each bushel
contains approximately 3/4 pound of P2O5 and 1½ of K2O.
A 40-bushel crop of beans will remove the equivalent of
about 150 pounds of 20% superphosphate and 120 pounds of
50% muriate of potash (300 lbs. of 0-10-20).
“Fertilize with 400 pounds per acre of 0-10-20 unless
beans are grown in rotation with a heavily fertilized truck
crop. Apply fertilizer in bands 2 to 3 inches on each side and
1 inch below the seed, or mix in the row with at least an inch
of fertilizer-free soil between the fertilizer and the beans.
Fertilizer will injure the stand if it comes in direct contact
with the seed.
“3. Insure a good stand of an adapted variety. Ogden
and Roanoke are the recommended varieties. Roanoke is
preferred on the lighter soils of the Coastal Plain and also
in the Piedmont. Plant 10 to 12 beans per foot in 3 to 3½
foot rows (45 to 65 lbs. per acre). A good stand is essential
for high yields. Germination tests may be obtained from the
Seed Testing Division of the N.C. Department of Agriculture.
When the germination is below 85%, treat with Arasan at

rate of 2 ounces per bushel.
“4. Prepare a good seed bed. Destroy all weeds before
planting. Planting between May 1 and 20 usually gives the
best results. If the soil is dry, delay planting until moisture is
favorable for rapid germination.
“5. Control weeds. Closely spaced, vigorous plants will
assist in weed control. Cultivate closely the ﬁrst time, being
careful not to cover the plants. Stop cultivating when plants
are 18 to 24 inches high.”
Page 2: Table: “Yield response from lime and fertilizer
on Ogden soybeans–1946.” In 6 counties and 9 soil types
shows a dramatic response to lime + fertilizer.
Page 3: Bar chart. “Average yields, treatment costs,
and returns per acre from 9 soybean experiments in 1946
(Ogden variety).” The increased yield from each treatment
far outweighed the cost of the treatment.
Page 4: Table: “Soybean yields, maturity date, percent
oil, and seed holding.” Address: Agric. Exp. Station, Raleigh,
North Carolina.
991. Willard, C.J.; Thatcher, L.E. 1947. Soybeans preceding
meadow. Soybean Digest. Jan. p. 18.
• Summary: Editor’s introduction: Soybeans do not
adversely affect clover and alfalfa stands following except on
seriously run-down land, this Ohio project would indicate.
Farmers in the Cornbelt have complained for many years
that they did not obtain as good seedings of alfalfa and red
clover in small grains after soybeans as they did after corn.
Experiences at the Ohio Agricultural Experiment Station did
not generally bear this out.
“For example, in the rotation experiment at Wooster, the
yield of clover in the 3-year rotation soybeans-wheat-clover
was 3,564 pounds per acre as a 19-year average. The yield in
the corn-wheat-clover rotation for the same period was 3,723
pounds per acre, a non-signiﬁcant difference.
“Nevertheless, these reports were so insistent that a
project was set up in 1943 to study the problem.
“Corn and soybeans were sown in parallel strips on
suitable block without fertilizer on either crop. After both
crops were harvested, plots of wheat or oats were laid out at
right angles to the corn and soybean strips so that each small
grain plot crossed the corn strip and the soybean strip.
“A mixture of alfalfa and red clover was sown in the
small grain by a number of methods. Some plots of small
grain were fertilized, some were left unfertilized. When the
seedings were made in winter wheat, additional plots were
sewn in which fertilizer was applied with the legume seed,
both on fertilized and unfertilized wheat.
“In 1944, 1945 and 1946, 13 comparisons of alfalfa
clover mixtures sown in wheat as described above were
made at ﬁve locations, and ﬁve comparisons similarly
sown in oats at two locations. Data from 11 of these 18
comparisons are presented in the table. In the comparisons
from which no data are reported, there were no differences
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in the stands obtained which were in any way related to the
preceding crop, and for a variety of reasons no counts or
other records were made on them.
“While there is a deﬁnite tendency for the number of
alfalfa and clover plants to be less following soybeans than
corn, there is only one test in which the differences were
obvious and clearly signiﬁcant. This was at the Northwestern
Experiment Farm in 1946, on the most seriously run-down
land on the farm, or that has been used for these experiments.
Here there were not only fewer plants following soybeans,
but these fewer plants were smaller.
“This and other observations suggest that the difﬁculty
is due to nutrient deﬁciencies of some kind, but neither what
nor why is clear.”
A large table shows “Effect of corn and soybeans
as crops to precede alfalfa and clover. Summary of all
treatments for successive years.” The experiments each year
were conducted at either Columbus, Northwestern Exp.
Farm, or Wooster. Address: Ohio Agric. Exp. Station.
992. Hildebrand, A.A.; Koch, L.W. 1947. Soybean
diseases in Ontario and effectiveness of seed treatment.
Phytopathology 37(2):111-24. Feb. [28 ref]
• Summary: An excellent review of the literature on the
effect of treating soybean seed with fungicides. “The
number of parasitic diseases now known to have been
found in soybean-growing areas variously scattered across
the Dominion from Nova Scotia to British Columbia, has
reached a total of 13, which ﬁgure represents approximately
half of the known number of parasitic diseases of the
soybean... Eleven of these diseases have been variously
reported in the Annual Reports of the Canadian Plant Disease
Survey.” Most of these diseases are found in southwestern
Ontario.
In a 3-year series of experiments, the authors tested
the efﬁcacy of Spergon, Arasan, and Fermate on soybeans.
Results concerning emergence and yield were inconclusive.
Treating poor-quality seed with Spergon increased
emergence and yield. Spergon was consistently more
effective than Arasan or Fermate in reducing disease or
abnormality in early-season stands. Address: Dominion Lab.
of Plant Pathology, Harrow, Ontario, Canada.
993. Armour, M.L.; Lambert, J.W. 1947. Soybeans for
Minnesota. Minnesota Agricultural College, Extension
Bulletin No. 134. 8 p. March. Revised. Revised Jan. 1956.
• Summary: Contents: A crop of many uses: As a cash crop,
grain for feed, emergency hay, pasture, straw, green manure.
Soybeans and the soil: Introduction, inoculation is insurance,
produce well on most soils. Growing and harvesting:
Choosing the variety, inoculating the seed, prepare seedbed
well, early planting best, plant thick and shallow, planting
not difﬁcult, cultivate to control weeks, harvest at 14 per cent
moisture. Address: Minnesota.

994. Grayson, J.M.; Poos, F.W. 1947. Southern corn
rootworm as a pest of peanuts. J. of Economic Entomology
40(2):251-56. April. [7 ref]
• Summary: DDT and benzine hexachloride were applied
to soil at a depth of 1.5 to 2 inches. No injury was noted
in DDT treated soil but injury to corn, peanuts, cotton,
and soybeans was observed in the benzene hexachloride
treatments. Cotton, soybeans, and peanuts were more tolerant
than corn of benzene hexachloride in the soil. Address: 1.
Virginia Agric. Exp. Station, Blacksburg, Virginia; 2. USDA,
Agric. Research Administration, Bureau of Entomology and
Plant Quarantine.
995. Kerle, W.D. 1947. Soybeans. Agricultural Gazette of
New South Wales 58(5):227-31. May 1; 58(6):295-98. June
1. Summarized in Soybean Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. World distribution.
Experience in New South Wales. Soil and climatic
requirements. Soil preparation. Time and methods of sowing.
Fertilisers. Inoculation of seed. Varieties. After cultivation.
Rotation. Harvesting. Storage. Yields. Insect pests and
diseases. Uses of soybeans (soybean oil for food and
industrial purposes, soybean meal for livestock feed, soybean
plastics and wool, soybean ﬂour, green vegetable soybeans,
soybean milk, sprouts, mature soybeans). Economic aspect
of soybean growing.
Experience with soybeans in New South Wales
extends over the past 30 years [i.e., since about 1917].
Hundreds of varieties have been imported from East Asia,
the USA, and other countries, and ﬁeld experiments have
been conducted in all districts of the State. Numerous
trials have been conducted at Hawkesbury Agricultural
and Experiment Farms with varieties, cultural practices,
fertilisers, seed inoculation, etc. Several soybean varieties
are now recommended and the Northern Tablelands have
been shown to be the district best suited to seed production,
yet the yields there (averaging 7 bushels/acre over a ten year
period) have not been sufﬁcient to recommend soybeans as
a commercial crop. Yields of over 20 bushels/acre, however,
have been obtained in variety trials. The best variety is
Potchefstroom 169, originally from South Africa. Other good
varieties available in NSW include Easy Cook [Easycook],
Haberlandt, Otootan, Lincoln, Dunﬁeld, and Richland.
Before World War II, soybeans were imported from
China and the Netherlands East Indies for about 6 shillings
per bushel. During the war the price for soybeans (whose
production was very small) was as high as 42 shillings
per bushel, and contracts were let at 25 shillings by the
Commonwealth Government in 1942-43. Of all the states of
Australia and New Zealand, Queensland now seems to show
the best promise of success in growing soybeans.
In 1924 in the USA only about 6% of soybean
production was crushed for oil, but in 1940 this ﬁgure rose to
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83%.
Photos show: (1) Farmer standing in a ﬁeld of high
soybeans on the North Coast. (2) A ﬁeld of soybeans in the
early stages of growth. (3) Soybean roots showing welldeveloped nodules. (4) Mature plant of Potchefstroom 169.
(5) A man examining Easy Cook [Easycook] soybeans
growing in a ﬁeld. (6) Soybeans “cocked” after harvesting
with reaper and binder. (7) Soybeans being grown as a
green manure crop between tung oil trees. Address: Special
Agronomist, New South Wales.
996. Brillmayer, Franz A. 1947. Die Kultur der Soja in
Oesterreich [The cultivation of the soybean in Austria].
Vienna, Austria: Scholle-Verlag. 97 p. Scholle-Buecherei,
Bd. 80. With 33 illust. and 16 tables. 22 cm. [Ger]
• Summary: Contents: Foreword (written in May 1947
at Braunsdorf-Wien). 1. The origin of the soybean and
how it spread throughout the world. 2. The history of its
introduction into Europe: Into Austria, into Germany, into
France, into Poland, Hungary, and the Balkans. 3. Botanical
information about the soybean: Its morphology, physiology,
Austrian varieties, European varieties, diseases and pests,
nodule bacteria and hormones. 4. Breeding, the goals of
breeding, and conduct of investigations (Versuchswesen). 5.
Climate and suitable varieties. 6. Culture: Soil, preceding
and subsequent crops in rotations, preparation of the soil,
fertilizing the soil, time of seeding, inoculation, seeds,
scariﬁcation (Beizung) of the seeds [to “wound” or scratch
the seed coat so that the seeds imbibe water and thus
germinate better], plant spacing and density of planting,
amount of seeds and depth of planting, damage done by wild
animals (game), care of the crop, harvest, threshing, storage.
Note: Throughout this book, the author uses the word
“Soja” to refer to the soybean. Occasionally he also uses the
German words Sojafrucht (for the bean / seed).
During the summer months, the days grow longer the
further north you go and the closer you get to the summer
solstice (p. 33-34).
Soybean varieties in Austria (p. 41-43): Soybean
breeding in Austria began with the small-seeded black Platter
SS 14; the weight of 1,000 seeds was 65 gm. But from it
large-seeded varieties were developed with a 1,000 seed
weight of 160 gm. The yield of SS 14 was low. In the 1929
seed catalog from Platt the following new soybean varieties
appeared for the ﬁrst time: Platter gelbe Riesen (Platt Yellow
Giant). Platter gelbe (Platt Yellow). And on the price list the
following varieties appeared: Frühe Braune (Early Brown).
Braungelbe I und II (Brownish Yellow I and II). Fruhwirth’s
Black Eyebrow. Schwarze von Rastatt (Black from Rastatt
[in Baden-Württemberg]).
In 1927 twenty varieties were received from the USA;
the names and days to maturity are given.
In 1937 in Austria the Soya Ring (Sojaring) was
founded. Growing contracts were signed with industry and

prices agreed upon. The processing industry was built mainly
on processing imported soybeans, but it was soon agreed
that with the import license a part of the duty could be used
to buy a certain amount of domestic soybeans and process
them.
European varieties (p. 45-47): A List of 10 German
varieties, two Polish varieties, eight Austrian varieties, one
Hungarian variety, and 20 French varieties is given. In 1947
most of the French varieties were developed by Rouest. A
report by H. Gay in Tunisia reports on various U.S. soybeans
grown there. When Henry Ford went to Europe, he ﬁrst tried
growing soybeans he brought from Michigan. But when
they didn’t ripen, he began to work with Mr. J.L. North. Two
Yugoslavian and two Romanian varieties are mentioned.
The Romans understood that growing legumes improves
the soil for later crops. The Chinese probably understood
that too. But Hellriegel was the ﬁrst to clearly understand the
nature and function of root bacteria. (p. 50-51).
Soybean breeding in central Europe started in about
1927 (p. 54). The soybean is a plant that prefers warmth (p.
65).
Illustrations show: (1) Exports of soybeans from Asia
to Europe, 1908-1933 (p. 7). (2) Soybean growing areas in
Asia, Africa, and Europe (p. 8). (3) Soybean growing areas
in the USA (p. 9). (4) The four stages of a soybean seed as
it sprouts in the soil (p. 26). (5) A young soybean plant. (6)
The main axis of a soybean plant (p. 27). (7) Three soybean
plant growth types (p. 28). (8) Growth of the plant’s root
systems (p. 28). (9) The shape of two different sets of leaves.
(10) Pods ﬁlled with seeds on a stem (p. 30). (11) Empty
pods on a stem. (12) Vegetative and reproductive of the
soybean plant (p. 31). (13) Development of the underground
portions of the plant with time. (14) Graph of day length in
Vienna. Maximum length on June 20 (p. 34). (15) Graph
of day length in Vienna and Lamagistere (shorter days than
Vienna). (16) Relationship between planting date and yield
of seeds and straw (p. 41). (17) Damage by rabbits to young
soybean plants (p. 49). (18) Development of the vegetative
phases of the soybean plant with time (p. 55). (19) Vegetative
development of a late variety. (20) Vegetative development
of a very late variety. (21) Vegetative development of an
ideal variety (p. 56). (22) Shortening of the vegetative
period. (23) Map of Europe showing where large-scale
cultivation of soybeans is possible (p. 63). (24) Map of
Austria showing three zones where large-scale cultivation of
soybeans is possible; most are in eastern Austria (p. 64). (25)
The soybean root system needs deep penetration of the soil
(p. 67). (26) A crust on the soil surface reduces water loss
from sun and wind (p. 68). (27) One ha of soybeans takes
from the soil: 80 kg water, 130 kg nitrogen, 120 kg lime /
calcium, 80 kg silicon, 56 kg potassium, 40 kg phosphorus,
40 kg magnesium. (28) Record the dates of soybean planting
and harvest (p. 70). (29) How to store soybeans: right way
and wrong way. (30) Different distances between seeds in
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a row: 5, 7¼, 10 and 15 cm. (31) Widths between rows.
(32) Planting rows for mechanical harvest. (33) Square,
rectangular and triangular planting patterns (p. 76).
The 33 interesting photos at the back of the book
include: (1) A single soybean plant of the variety Platter
gelbe Riesen [Platt Giant Yellow] with pods. (2a) A plant of
the ﬁrst acclimatized soybean variety, SS 14. (2b) A soybean
plant of the variety Pﬂanze gelbe Riesen in Lamagistere,
heavy with pods growing close to the stem. (3a) The ﬁrst
soybean ﬁeld in 1924 growing the variety Platter SS 14. (3b)
The same ﬁeld one year later.
(4a) A soybean breeding nursery in Platt: In the
foreground, early, low soybean varieties. In the background,
late fodder varieties. A man is standing in the middle of the
ﬁeld. (5a) A soybean breeding nursery in southern France (at
Lamagistere). A man is standing in the middle of the ﬁeld.
(5b) In April 1937 the best Austrian soybean varieties being
planted at St. Sylvain d’Anjou. Five people are involved
with planting at the front of the ﬁeld, and two are standing
in the distant background. (6a-b) Already in France, soybean
varieties harvested in Austria are being planted in the
breeding nursery, above at Lamagistere, below at St. Sylvain.
(7a) Preparing the soil for planting in a soybean ﬁeld in
Austria using a team of bullocks; behind them 3 people are
standing in the ﬁeld.
(7b) Threshing the cream of the crop of Platter gelbe
Riesen varieties harvested in Casablanca, Morocco. (8a) A
ﬁeld of Austrian soybean varieties in Marrakech (Marakesh),
French Morocco. (8b) Storing threshed elite soybeans in a
light rectangular wooden box (with two narrow cross-pieces
across the top) in Casablanca. Three men on bended knees,
looking happy, are just behind the box with their hands in the
clean soybeans–which will later be used for seed.
(10a) Marcel Blanchard with a breeding nursery of
Austrian soybeans at Agen (Garonne), France. (10b) Closeup of soybean seeds from Platt. (11a). Soybean nodules
inoculated with Radicin. (11b). Inoculating the sterile agar
nutrient solution with pure culture at the Radicin factory.
The Radicin factory. (12a) Propagation / multiplication of
the bacteria in the incubation room. A scientist in a white lab
coat, is standing in front of ﬂoor-to-ceiling cubbyholes for
inoculant in test tubes stoppered with a plugs of cotton. (12b)
A man, standing by a planter as he inoculates the soybean
seeds in the seed box (Säkasten).
(13a-b) a ﬁeld where investigations of hormone- and
vitamin use on soybean seeds is taking place in Braunsdorf,
Lower Austria. (14a) The ﬁrst hoeing of emergent soybean
seedlings using a hoeing machine. (14b) Trials with varieties,
row width, and time of planting in Casablanca, Morocco.
Two white houses (one having two stories) are visible behind
the ﬁelds of soybeans. (15a) Elite plants in the soybean
breeding nursery at Platt. (15b) Two stoppered test tubes.
Results of inoculation trials with Radicin in Rumania. (16a).
The soybean breeding plots at Platt, Lower Austria. (16b) A

soybean plant heavy with the pods of a new variety, Platter
Gelbe [Platt Yellow].
A ¼-page ad on page 79 states: Seed breeding
enterprise. F.A. Brillmayer. Braunsdorf, Post Roseldorf,
Nieder Oesterreich [Lower Austria]. High quality varieties
of the following: Soybeans, bush beans, red beetroots,
sunﬂowers, polebeans, carrots, ﬂat millet, Kolben millet.
Address: Braunsdorf, Post Roseldorf, Niederoesterreich
(Lower Austria), Austria.
997. Weimer, J.L. 1947. Disease survey of soybean nurseries
in the South. Plant Disease Reporter, Supplement (USDA)
No. 168. p. 27-52. June 1.
• Summary: Footnotes on page 27: 1. Cooperative
investigations of the Division of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.
Department of Agriculture, and the Georgia Agricultural
Experiment Station, Paper No. 165. Journal Series, Georgia
Agricultural Experiment Station.
“3. Cooperators to whom credit is due for assistance
in obtaining the data presented herein at their respective
stations are Mr. P.R. Henson, Dr. H.W. Johnson, and Mr.
R.B. Carr, Stoneville, Mississippi. Dr. S.J.P. Chilton and Dr.
J.P. Gray, Baton Rouge, Louisiana. Dr. Coyt Wilson and Mr.
E.F. Schultz, Auburn, Alabama. Mr. J.L. Stephens, Tifton,
Georgia, and Mr. I.E. Adams, Watkinsville, Georgia, and Dr.
U.R. Gore, Experiment, Georgia.”
“Introduction: During the past three summers (19441946), a survey has been made of the diseases occurring
on the varieties and strains of soybeans in the regional
nurseries grown as a cooperative project between the U.S.
Regional Soybean Laboratory, Urbana, Illinois, and the State
Agricultural Experiment Stations in the South.
“All regional uniform nurseries consist of 20-foot
randomized rows of each variety tested replicated four times.
They are in charge of a Station or a cooperating Federal
Agronomist and are located at the Experiment Station and at
one or more ﬁeld stations in some States. At many stations
the cooperator in charge of the nursery assisted in taking the
notes. The States covered by this survey include Alabama,
Georgia, Louisiana, Mississippi, and one station in South
Carolina.
“For their convenience, the cooperating agencies have
arranged the soybean varieties used in the uniform nurseries
in groups numbered from O to VIII according to maturity.
Groups 0 to IV-S are grown largely in the north and central
sections of the United States and Groups VI to VIII are
grown in the Southern States. This survey was concerned
largely with Groups VI to VIII; but, because of the interest
in parts of the South in soybeans that mature early in
September, the varieties and strains of Group IV-S were
grown at a number of locations.
“Through the mid-South, the soybeans of Group VI
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normally mature from October 1 to 15; those of Group VII,
October l6 to 30; and those of Group VIII after November 1.
Usually two or more groups were grown at a location.
“It is, of course, understood that the data presented in
this paper are of such a nature that, at least for the most part,
only tentative conclusions can be drawn. Some of the data
presented, however, are highly suggestive and indicate quite
clearly in what varieties resistance may be found. The proper
rating of the varieties intermediate in resistance can only
be determined by careful experimental testing. This is true
largely because of the scarcity of disease in some nurseries
and a lack of uniformity of infection in others.
“Methods: Readings were made on one or two dates
each year. Since time would not have permitted making
counts, even if that had been considered worth while,
the relative resistance of the varieties was determined by
inspection only. There was so much variation in the stage
of development of the diseases present at the different
locations as a result of differences in date of seeding, soil
type, geographical location, and other factors that it did not
seem practical to make too close readings. For this reason
ratings on a scale in which 0 = no disease, l = Very slight,
2 = medium, 3 = considerable, 4 = severe, and 5 = very
severe were adopted. Occasionally an intermediate reading
seemed justiﬁed and then a rating of ½ was used (e. g.,
2 ½, 3 ½, etc.). Such ratings are, of course, arbitrary and
their value naturally varies with the observer. The ratings
presented in this paper were checked on numerous occasions
by other pathologists and agronomists and, for the most
part, there was close agreement among the different ratings.
When practical the readings were made by two persons;
and, if these were at variance, an agreement was reached.
All the readings at each location were made the same day,
but those at different locations covered a period of a little
over a month. This fact must be taken into consideration
in appraising the data, since the diseases usually became
progressively more severe as the season advanced.
“Results: So many ﬁgures have been obtained during the
past three years that it is not feasible to present all of them.
For this reason only the readings for pustule-blight, frogeye,
wildﬁre, and mosaic made in l946 are given in detail (Tables
1-12) and the data for the three years are summarized (Tables
13-16). The data in Tables 1-12 are typical of those obtained
for all three years. No readings are recorded for certain
varieties at some locations because such varieties were
missing, usually as a result of a shortage of seed. The data
are presented under the heading of the different diseases.
“Bacterial Pustule-Blight Complex: The most
widespread and prevalent of the diseases encountered were
the bacterial leaf spots, bacterial pustule (Xanthomonas
phaseoli var. sojense (Hedges) Starr & Burkholder), and
bacterial blight (Pseudomonas glycinea (Coerper) Stapp).
The symptoms of these two diseases are so similar,
especially in late stages of development, that they were

rated as one disease. For the most part, pustule appeared to
be far more prevalent than blight although some varieties
are very susceptible to the latter. The data in Tables 1-3 and
those dealing with pustule-blight in Tables 13-16, therefore,
represent a mixture of pustule and blight. Since these two
diseases are considered as one, the name pustule-blight
seems appropriate.
“A study of the data for Group VI (Table 1) shows that
there is a variation of two or three points in the ratings of
replications at a location, but more commonly the variation
is not greater than one point. In 26 percent of the nurseries
the readings were the same for all four replications. The
two readings given for Stoneville, Mississippi, were made
on plots planted on two different dates, namely, on April
18 and May 29, respectively. The earliest readings for the
season were made at Tallassee, Alabama, on July 22 and the
latest at Watkinsville, Georgia, on August 30. The planting
at Tallassee had little disease at the time the readings were
made. At Fairhope, Alabama, the readings ranged from
1 for Ogden and Dortchsoy #2 to 5 for Burdette #19. As
might be expected, there was a slightly higher average
reading in the earlier planting at Stoneville. The ratings at
Watkinsville were inﬂuenced by two factors, namely, drought
and insect damage, which, at least in part, account for the
lower readings. As was usually the case, the readings at
Baton Rouge, Louisiana, were higher than elsewhere, being
inﬂuenced largely by high rainfall at that location. It should
be pointed out that Ogden, a variety usually freer of disease
than most of the others, rated fairly high at Baton Rouge,
although it still had less disease than all of the others except
Dortchsoy #2. These two varieties gave what appeared to be
signiﬁcantly lower average readings and may be considered
as possessing some resistance to pustule-blight.
“Some of the points noted above for Group VI (Table
1) also apply to Groups VII and VIII (Tables 2 and 3). For
example, there was little pustule-blight at Tallassee, but
the disease was prevalent at Stoneville and Baton Rouge.
Since Groups VII and VIII were more widely planted than
Group VI, additional locations appear in these tables. The
diseases were quite prevalent at Tifton, Georgia; Blackville,
South Carolina, where there were two dates of seeding; and
at Fairhope [Alabama]. With a few exceptions the diseases
were slightly more severe at Blackville [SC] in the early
planting. Ogden, which was the only variety repeated in
Group VII, again rated lower than most of the others and
must be considered in a class with Palmetto and C-N-S. In
Group VIII Cherokee and Louisiana Green showed the most
resistance. Louisiana Green appeared to be outstanding in
its resistance to these diseases even at Baton Rouge where
Ogden and C-N-S sometimes showed considerable disease.
This is the ﬁrst year (1946) observations were made on
Louisiana Green, however, and, even though it looked
exceedingly promising, ﬁnal judgment as to its resistance
must be withheld for the present. Observations over a
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period of years have shown that a variety that appears to be
relatively resistant one year does not necessarily appear so in
succeeding years” (Continued). Address: Senior Pathologist,
Division of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, USDA.
998. Weimer, J.L. 1947. Disease survey of soybean nurseries
in the South (Continued–Document part II). Plant Disease
Reporter, Supplement (USDA) No. 168. p. 27-52. June 1.
• Summary: (Continued): “Wildﬁre: Wildﬁre (Pseudomonas
tabaci (Wolf & Foster) (Stapp)) seems to be increasing in
importance from year to year. At least that has been true in
some plots observed by the writer during the past three years.
This disease is erratic in its appearance, often being severe
at one end or at the center of a row and absent from the other
parts. This has made it difﬁcult to rate the severity of the
disease accurately. In general, however, those with whom
the matter was discussed agreed that the part of the row most
severely affected represented the resistance of the variety, the
absence of the disease from the remainder of the row being
attributed to lack of inoculation. The ratings, therefore, were
based on the part of the row most severely affected.
“The data in the Tables 4-6 show that there was no
wildﬁre at Fairhope, Alabama, in the 1946 nursery except
for a trace in one row each of Mamotan and Gatan in Group
VIII (Table 6). In Group VI the disease was most severe at
Stoneville, Mississippi, with the exception of a few rows at
Watkinsville, Georgia. The same is true in Group VII (Table
5). In Group VIII wildﬁre was most severe at Stoneville, and
at Tifton, Georgia. Even at locations where wildﬁre was not
severe it varied greatly on different varieties. For example,
in Group VII Roanoke, Volstate, Wood’s Yellow, and P.I.
54618-4-1-2 were the only varieties severely affected, and
in these varieties the degree of infection sometimes varied
from O to 3 in different replications at the same location,
suggesting a lack of uniformity in the distribution of the
inoculum. In Group VIII Mamloxi, Acadian, Mamotan,
Nanda, and Coker’s Selection #433 were most severely
affected. If any varieties are to be selected as resistant on
the basis of the data presented in Tables 4-6 they are Ogden,
Dortchsoy #2, F.C. 30261-1, Palmetto, C-N-S, Cherokee, and
Louisiana Green.
“Frogeye: In general, frogeye (Cercospora sojina Hara)
was not severe in 1946, except in some varieties at Baton
Rouge, Louisiana, and at Stoneville, Mississippi. Three
varieties in Group VI, Ogden, Rose Non-pop, and Burdette
#20, and three of Group VIII, Acadian, Gatan, and Cherokee,
were medium to very severely affected at Baton Rouge. In
Group VII six varieties, N44-774, Palmetto, C-N-S, N4226, N44-92, and Red Tanner, were medium to very severely
affected at Baton Rouge. The last three of these varieties
were moderately diseased at Stoneville, but the other three
had no frogeye or only a trace of the disease. This, together

with the fact that in Group VI Ogden was listed among the
susceptible varieties at Baton Rouge and in Group VII it
was not, indicates that caution is necessary in drawing ﬁnal
conclusions regarding resistance to frogeye.
“Mosaic: Each year observations were made on the
presence of mosaic, but there was so little of the disease in
most places that the data for 1946 only are given (Tables
10-12). The disease was most evident at Tallassee, Alabama,
where there was a trace in all varieties and where a few were
moderately affected. The most seriously affected varieties
observed in 1946 (having an average rating of 1.0 or over),
were Rose Non-pop, Burdette #13, Palmetto, Nanda,
Mamotan, Gatan, Seminole, C-N-S, Acadian, N44-774, N4492, Cherokee, Red Tanner, Mamloxi, and Louisiana Green.
If any variety is to be classed as resistant on the basis of
these data, especially the ratings at Tallassee, it is Ogden, and
possibly Dortchsoy #2, although neither is immune.
“Summary of Data for 1944-1946: Having observed
the nature of the data secured and the variations obtained in
the different replications and locations, the summary tables
following should be largely self-explanatory. These tables
give the averages of the readings for all locations for pustuleblight, wildﬁre, frogeye, and downy mildew. Table 13
gives the data for Group IV-S. In this Group in 1944 Chief
appeared to show some resistance to pustule blight, but this
was not conﬁrmed in l945. The ﬁgures fail to indicate that
any variety in this Group is appreciably resistant to pustuleblight. The data for wildﬁre indicate that S100 and Gibson
are more susceptible to wildﬁre than some of the others;
but, as in the case of pustule-blight, there is no satisfactory
evidence of resistance. The data for the three years seem
to support the statement made previously that wildﬁre is
increasing in severity.
Note: Discussion of Groups, varieties, diseases, and
which varieties are most likely to have resistance to which
diseases continues from page 32 to page 35. A summary
starts at the bottom of page 35 and ends at the bottom of
page 36. There are full-page detailed tables on pages 37 to
53.
The ﬁrst table can serve as a good typical example:
(1) “Bacterial pustule-blight ratings in soybean nurseries at
several locations in 1946. Group VI.”
This table has 10 columns. First is location and date
(e.g., Tallassee, Ala. 7-22-46). The next 8 columns are names
of soybean varieties grown at those locations. Below each
variety is its rating for this disease at the different locations
on the different dates. At the bottom of each column in
the average rating; the lower that number, the greater the
likelihood that that variety has resistance to that disease.
The goal of this entire project is to try to locate soybean
varieties with resistance to certain diseases. Address: Senior
Pathologist, Division of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 461

999. Lehman, Samuel G. 1947. Powdery mildew of soybean
(Abstract). Phytopathology 37(6):434. June.
• Summary: In 1936 and 1944 powdery mildew was found
in the pathology greenhouse at Raleigh, North Carolina.
Peritheca present were of the genus Microsphaera. In Sept.
1945, Microsphaera was found on soybeans at several
locations in eastern North Carolina. Varietal reaction to
the disease was noted. Discusses: Erysiphe, Microsphaera,
Erysiphe polygoni. Address: North Carolina Agric. Exp.
Station, & Div. of Forage Crops & Diseases, USDA Bureau
of Plant Industry, Soils & Engineering, cooperating.
1000. Mickel, Clarence E.; Standish, John. 1947.
Susceptibility of processed soy ﬂour and soy grits in storage
to attack by Tribolium castaneum (Herbst). Minnesota
Agricultural Experiment Station, Technical Bulletin No. 178.
20 p. June. [3 ref]
• Summary: Tribolium castaneum, the “red ﬂour beetle,” is
less likely to be a serious pest of edible soya products than
of cereal products. The rate of larval development is greatly
decreased in soya products resulting in a prolonged larval
period. “A conspicuous increase in the number of instars
[stages in the life of an insect] accompanies the decrease in
rate of development.” Small numbers of eggs were laid in the
soya products. Address: Div. of Entomology and Economic
Zoology, Univ. of Minnesota [St. Paul].
1001. Morse, W.J. 1947. The versatile soybean. Economic
Botany 1(2):137-47. June.
• Summary: An excellent overview of the multifaceted
soybean, by the world’s leading expert on the subject, written
at about the time of his retirement. Contents: Introduction.
Nomenclature. History. Present day production. Diseases.
Use as food. Use as a source of oil. Soybean meal.
In oriental countries, the soybean is used mainly for
food; “pressed, it gives oil for cooking; sprouted it gives
a fresh vegetable rich in vitamins; picked when green, it
makes an excellent green vegetable; ground dry, it makes
ﬂour; soaked and ground with water, it provides milk, and
the curdled milk furnishes the famous bean curd or tofu–the
boneless meat of the Orient–used in the form of various
cheeses and as a meat substitute; roasted beans are used as
salted beans and in cakes and candies; roasted beans and
bean ﬂour enter into numerous health drinks [resembling
coffee]; fermented bean pastes [types of miso] are used in
soups and for preserving vegetables; and boiled beans are
eaten with millet, rice, or kaoliang.”
Contains 11 photos. Address: USDA.
1002. Hayward, J.W. 1947. Problems in the use of soybean
oil meal for feed and soy ﬂour for food. Soybean Digest.
July. p. 16, 18, 19, 21-22, 24.
• Summary: This speech was presented at the Soybean

Conference at Peoria, Illinois, in February.
Soy ﬂour projects (p. 22): “These projects were
concerned with such things as taste appeal of soy bread after
continuous use of it; effect of different levels and of different
types of soy ﬂours on the baking qualities of bread; stability
of soy ﬂour; insects infesting soy ﬂour during storage; and
numerous other types of projects.
“Dr. A.K. Smith here at this U.S. Regional Laboratory
[Peoria, Illinois] has done considerable work on the matter
of the proper protein factor to be used for soy ﬂour–that
is the factor to be used in converting Kjeldahl nitrogen to
protein. The National Research Council and consequently the
Bureau of Human Nutrition and Home Economics, USDA,
are insisting on the factor of 5.7 in contrast to the commonly
used factor 6.25. The low factor is unfavorable to soy ﬂour
and apparently is not correct. The 6.25 factor is too high,
but the one commonly used for similar non-cereal products
in the feed and food world. We need the assistance of your
Regional Laboratory in establishing the correct factor, which
seems to be, according to Dr. Smith and his associates,
approximately 5.9.
“Our soy ﬂour industry can certainly use to advantage
all the technical assistance you can spare on several current
projects pertaining to soy ﬂour. The following assignments
are suggested for your consideration:
“(1) Express numerically some of the speciﬁc
observable functions of soy ﬂour in baked goods and the
like.
“(2) Determine the effect of using special varieties
versus present selected milling varieties for the production of
soy ﬂour by the methods commonly used by our industry for
its manufacture.
“(3) Explore methods of manufacturing soy ﬂour to
see if it is economically possible to effect improvements in
quality aspects such as thermophilic bacteria content, ﬂavor,
color, particle size and certain functional characteristics
such as volume, crumb texture and shelf life of baked goods,
especially bread.
“(4) Develop a better consumer acceptance for various
foods containing proper amounts of soy ﬂour for product
quality and improved nutrition.”
A small portrait photo shows Dr. Hayward. Address:
Director of Research for the Archer-Daniels-Midland Co.
1003. Hildebrand, A.A.; Koch, L.W. 1947. Observations
on bud blight of soybeans in Ontario. Scientiﬁc Agriculture
(Ottawa) 27(7):314-21. July. [15 ref]
• Summary: “As the acreage of soybeans in southwestern
Ontario has increased rapidly during the past few years, so
also has the number of diseases that affect this crop. One of
the most potentially dangerous of these is bud blight or, as
it has also been designated, top necrosis or streak. The ﬁrst
occurrence of this disease in the ﬁeld was noted in 1941, and
the following year it was found in Iowa and Indiana... Bud
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blight was ﬁrst detected in Ontario early in July 1944 in the
Harrow laboratory soybean experimental plots.” Bud blight
is caused by the tobacco ring-spot virus. The symptoms of
the disease are described. Little evidence was obtained on the
seed-borne nature of the virus. Address: Dominion Lab. of
Plant Pathology, Harrow, Ontario.
1004. Wallace, G.B.; Wallace, M.M. 1947. Second
supplement to the revised list of plant diseases in Tanganyika
Territory. East African Agricultural Journal 13(1):61-64.
July. [7 ref]
• Summary: Soybeans in the Tanganyika Territory have
been found to suffer from the following plant diseases:
Bacterial leaf spot, Leaf spot (Ascochyta phaseolorum
Sacc.), Leaf spot (Cercospora sp), and root disease regular
kudzu (P. thunbergiana = P. hirsuta = P. triloba = Dolichos
japonicus = Pachyrhhizus trilobus) and (Macrophomina
phaseoli (Maubl.) Ashby). Address: 1. B.Sc. (Agric.), Ph.D.
(Edin.); 2. B.Sc. (Hons.), M.Sc. (Lond.): Dep. of Agriculture,
Tanganyika Territory.
1005. Cartter, J.L. 1947. Research on soybeans (Continued–
Document part II). Soybean Digest. Aug. p. 12-14, 17.
• Summary: Continued: “A Canadian variety, Capital,
developed at Ottawa, Ontario, has been tested widely from
Oregon to New York for the ﬁrst time in the Uniform Tests
in 1946, and has proved to be high in yield and high in oil
content. This strain being earlier, taller, higher in yield and in
oil content than Mandarin (Ottawa) should be valuable in the
northern tier of states.
“Another promising strain for the Northern states, a
selection from Mukden x Richland developed in cooperation
with the Iowa station is somewhat earlier than Earlyana,
stands up Much better, yields more and has a higher oil
content. It should be very useful in southern Minnesota,
Wisconsin, Michigan and northern Indiana.
“Another selection from the same cross has been
yielding only slightly under Lincoln, has averaged from 4 to
7 days earlier, and has ranked better in lodging resistance and
equal in oil content. This strain will probably be released this
year and should replace Richland in its area of adaptation as
well as some of the Lincoln acreage where earlier maturity
is desired. Lincoln is probably the most outstanding variety
developed to date. This strain, originating from a natural
cross between Mandarin and Manchu, was developed
cooperatively by the Illinois Station and the Laboratory and
was released for increase simultaneously by several of the
stations in the Cornbelt. Lincoln has proved outstanding in
yield and oil content in its area of adaptation and is rapidly
replacing such varieties as Illini, Dunﬁeld, Mukden, Manchu,
and others of similar maturity. The variety Lincoln at present
is grown on over half of the soybean acreage in Illinois and
Indiana and is partly responsible for the high yield per acre
obtained last season.

“Drawback of Lincoln: This variety, while being
outstanding in yield and oil content, does not have all the
lodging resistance that producers would like, nor is it early
enough for growing in the northern parts of Indiana, Illinois,
and Iowa. A backcross, Lincoln x (Lincoln x Richland),
has been made for the purpose of combining the high yield
and high oil content of Lincoln with the lodging resistance
and earliness of Richland. The earliest segregates from this
backcross have been sent to Minnesota, the slightly later
material sent to Wisconsin, Iowa, Indiana, and Ohio, and
the late material from the cross held at Urbana and points of
similar latitude. Transgressive segregation for earliness has
been obtained and some of the progeny from this backcross
show promise of being early and lodging resistant, as well as
having high yield and high oil content.
“A selection from a cross Dunﬁeld x developed
cooperatively with Iowa, has averaged higher in oil content
than either of the parents, being outstanding at many of the
nursery locations, occasionally exceeding Lincoln in yield
and oil content. This strain has good lodging resistance, but
its yield performance has been somewhat erratic. It is of
entirely different parentage than Lincoln and for this reason
the pathologists are recommending on the basis of their
experience with other crops that the variety be released for
increase in areas where its performance has been as good as
that of Lincoln. The basis for this recommendation is that in
case of a serious outbreak from some new and quite virulent
disease, one variety of a crop might chance to be resistant
to the particular disease while another variety embodying
different germ plasm might be susceptible.
“Some New Strains: A number of improved strains
of Group IV maturity have been developed in cooperation
with the Indiana Station. One of them from a cross between
Dunﬁeld and Mansoy is being considered for release. This
strain has a high yield and high oil content and is well
adapted in the Group IV area. This strain is taller than Patoka
and equal in lodging resistance. It has better yield and higher
oil content than Chief, Patoka and Gibson, and may well
replace these varieties.
“Thus as we look at the new varieties that have been
developed through the cooperative efforts of the state
experiment stations and the Laboratory, we see that in
general these varieties have a wide area of adaptation,
illustrating the value of a coordinated regional approach in
this work.
“Organization of the Disease Work: We would like to
tell you about the organization of the soybean disease project
in the Division of Forage Crops and Diseases and of some of
the accomplishments of this work.
“For several years after soybeans were introduced into
this country we frequently heard the expression that the crop
was free from diseases. This is the usual experience with
a crop that is introduced into a new locality, and it is not
until the crop has been grown for a number of years and the
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acreage becomes concentrated that serious diseases begin
to make their appearance. This is the case with soybeans.
In 1944 through the efforts of soybean producers and
processors funds were made available by Congress to the
Bureau of Plant Industry for conducting research on soybean
diseases.
“At the time the soybean disease work was initiated in
the Department of Agriculture, the fundamental knowledge
in this ﬁeld was remarkably low. We are, therefore, still very
much concerned in our disease work with the fundamental
nature of the diseases.
“The research work under the new soybean disease
project in the Division is being devoted to the study of the
life histories and control of diseases and the development
of methods of testing soybean strains for resistance. The
work is closely integrated with the work of the Soybean
Laboratory and the state experiment stations. The leader of
this new project is located at Urbana with a coordinator for
the southern work located at the southern headquarters for
the Laboratory project at Stoneville, Mississippi. In this way
close coordination can be maintained. Cooperative disease
work is being conducted in 11 states at the present time.
“There are 25 or 30 diseases that affect the soybean,
some of them being more serious than others. The work on
two of these diseases, bacterial pustule and downy mildew,
exemplify the manner in which we are integrating this work
with that of the breeding project. It has been found that a
Southern variety, C.N.S., while not being a superior one
agronomically does carry resistance to bacterial pustule.
Crosses have been made between C.N.S. and superior
varieties from other areas in order to introduce this factor
of resistance into these new strains. Progeny from several
of these crosses have shown sharp segregation for pustule
resistance, giving us deﬁnite promise that this phase of the
program will be successful.
“With downy mildew we have also found that breeding
for resistance is possible and several crosses have been made
for the purpose of developing improved mildew resistant
strains.
“Two other diseases, bud blight and brown stem rot, are
relatively new and give evidence of being among our most
severe ones in this area. Bud blight caused by the tobacco
ring spot virus has been quite destructive in rather localized
areas and if given ideal conditions might prove serious. This
disease is manifest in several ways, depending upon the
stage of growth of the soybean plant at time of infection.
The disease is not carried in the seed so far as we have
been able to determine by extensive investigations. So far
no insect vector or over-wintering plant has been found to
carry the virus from season to season. The present work on
this disease, therefore, embodies a search for possible insect
vectors, alternate hosts and resistant varieties.
“Brown Stem Rot Threatens: Brown stem rot is possibly
the most threatening of any of the diseases that are now

known to attack the soybean. It is caused by a fungus
recently identiﬁed as of the genus Cephalosporium, being a
new species published on recently by Presley and Allington.
The fungus exists in the soil and attacks the soybean plants,
possibly through the roots. The ﬁrst leaf symptoms usually
appear in the fall as the plants approach maturity, generally
appearing as a withering of the leaf tissue between the veins.
These leaf symptoms often occur quite suddenly and may
be mistaken for a light frost. Stem symptoms consist of a
browning of the pith, usually starting from the base of the
plant and working upwards. It may be distinguished from
bud blight by the fact that bud blight also causes a browning
of the pith but this browning generally starts at the upper
nodes of the plant and works downward.
“In several locations this past season Dr. Allington and
his co-workers have observed areas of severe infection of
brown stem rot sharply delineated from healthy areas in the
ﬁeld by straight lines. In all of these instances a history of
the ﬁeld showed that in the infected portion soybeans had
followed soybeans, either directly or with only one or two
other crops intervening in the rotation. The healthy area of
the ﬁeld was that portion where soybeans had not followed
soybeans directly but where the soybean crops had been
separated at least 3 years in the cropping sequence. These
observations give us a lead on a possible control, and we are
now advocating that in areas where this disease has appeared
soybeans should not follow soybeans in the cropping
sequence oftener than once in 4 years.
“A search is being made among all the introductions and
selections that are available in an effort to ﬁnd types that are
resistant to the various soybean diseases that are of economic
importance. As these resistant strains are found they will be
crossed with the better agronomic types for the purpose of
producing improved, disease resistant strains for industrial
use.”
Photos show: (1) An aerial view of the Delta Experiment
Station at Stoneville, Mississippi, where the breeding
work of the Southeastern states is centered. (2) J.L. Cartter
standing as he speaks. (3) The Ohio State University football
stadium. Address: Agronomist in Charge, Regional Soybean
Lab., Urbana, Illinois.
1006. Hoellwarth, Emil. 1947. Anbau von Soja in
Bessarabien [Soybean production in Bessarabia]. In: Dr.
Wolfgang von Schuh, ed. 1947. Bericht Ueber die Erste
Deutsche Soja-Tagung in Weissenburg, Bayern, 28-31 Aug.
1947. Heilsbronn bei Ansbach, Mittelfranken: Arbeitskreis
fuer Landwirtschaft, Deutsche Arbeitsgemeinschaft Soja. 24
p. See p. 8. [Ger]
• Summary: In 1932-34 the prices of cereal grains in
Bessarabia were very low. So soybeans were recommended
to us. Black soybeans had long been grown for fodder,
imported from the Russian government in the previous
century. Members of the German-Bessarabian Agricultural
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Society were allowed to import 4½ wagons of seeds. Later
they made contracts with IG-Farben, with ﬁrm delivery and
ﬁxed price. Prior to the relocation we grew about 27,000 ha,
only within the German communities. Within 2 years we had
a soybean society. From Hungary, from the ﬁrm Mautner,
we obtained seed, greater than the “little Hungarian” of the
Sojaring in Vienna, with black hilum. In the climate of the
steppes of southern Bessarabia we had our greatest success.
In the year 1935 we had yields averaging 400 kg/ha. In
1936 they climbed to 1,600 kg/ha and more, since technical
difﬁculties had been overcome. The ﬁeld mouse (Erdmaus)
and the hare were our greatest enemies; they devoured
hectares of our stocks.
We initially planted the soybeans at the beginning of
May; they came up immediately. Then we used on them a
weed harrow from the ﬁrm Sack, which saved us so much
work hacking at weeds. When planting was ﬁnished, the
soybean plants grew higher. We leveled the earth again to
ease the process of mowing. We did not use the grass mower,
but rather a kind of coiling machine, with which a dashboard
makes equal piles as we let lie, to be immediately threshed.
We threshed using the Bessarabian thresher. A Bessarabian
constructed a machine for sorting the seed, with a forwardchurning band of 2½ meters in length. This cloth has thrown
out 3 varieties and the broken beans remained on the cloth,
falling backwards. We never put manure on soybeans.
The straw was fed to sheep whose coats then became
very good. For the previous crop we grew wheat, The next
crop of wheat was 25% larger. Corn and soybeans together
gave very good yields.
Note: From 1918 to 1940 Bessarabia was part of
Romania, After World War II, in 1940-44, Bessarabia
became part of the Moldavian S.R.R. Address: Landwirt,
Heilbronn am Neckar, Waldheim bei Jaegerhaus,
Wuertemberg, Germany.
1007. Allison, J. Lewis. 1947. Present status of soybean
diseases. Soybean Digest. Sept. p. 49. [20 ref]
• Summary: Outlines the organization and scope of the
project for soybean disease research started in 1945 by
the U.S. Bureau of Plant Industry. A photo shows Allison.
Address: Senior Pathologist, Beltsville, Maryland.
1008. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program. USDA Miscellaneous Publication No.
623. 26 p. Sept. Summarized in Soybean Digest, Nov. 1947,
p. 35. [148 ref]
• Summary: Page 1: “Prepared in the Ofﬁce of the
Administrator of the Agricultural Research Administration
in collaboration with those responsible for the research
described.”
Contents: Introduction. Background of soybean
problems. Organization of the Laboratory. The cooperative

research program. Accomplishments of the research work:
Soybeans and their industrial uses, protein content of
soybeans, oil content of soybeans, improvement of soybean
varieties (the new Lincoln variety, extending the range of
soybean production, basic information on varieties and
strains, physiological studies), disease-control studies,
extension of the cooperative program to the South, storage
of soybeans, establishment of standards and studies of
composition and use, research services to growers and
processors, improving industrial products from soybean
meal, improving industrial products from soybean oil.
Publications of the soybean laboratory and cooperators.
The lengthy bibliography is titled “Publications of
the Soybean Laboratory and Cooperators.” It includes the
research of the Laboratory prior to its transfer to Peoria in
1942. This publication is one of a series of nine covering the
regional laboratories established under the Bankhead-Jones
Act of 1935.
This publication begins: “Establishment of a new
laboratory to study ‘America’s fastest expanding crop’ was
announced by the Secretary of Agriculture on March 16,
1936. ‘Twelve North Central States and the U.S. Department
of Agriculture have opened a cooperative soybean industrial
research laboratory at Urbana, Illinois,’ the announcement
reported. The 12 participating States were Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri, North Dakota, and South Dakota (ﬁg. 1).
“Representatives of the Department and of the
experiment stations of these States had met in Chicago
February 7, 1936, to give joint consideration to the
establishment and planning of a regional laboratory under
the provisions of the Bankhead-Jones Act. Suggestions for
research received from the States were used in outlining
a proposed program for the consideration of the joint
conference, which recommended approval of a soybean
laboratory for the region and agreed to the general
objectives.
“Background of Soybean Problems: During the
period 1926-35 the acreage of soybeans harvested for
beans increased from 466,000 to 2,915,000 acres, and the
production of beans rose from 5,239,000 to 48,901,000
bushels. Much of this expansion took place in States of the
north-central region. The research and educational programs
of State agencies and the Department contributed to this
growth. The availability of new varieties of soybeans suited
to differences in soil fertility and length of growing season
was an important factor in the expansion of production into
new areas. The study and distribution by the Department of
thousands of new introductions of soybeans from the Far
East provided material for this expansion.
“The demand for food and feed crops in the years
1915-25 had given considerable impetus to the growing of
soybeans for hay and grazing, which created a demand for
seed beans. As better adapted varieties were established, seed
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production expanded into new areas, and attractive prices for
the seed stimulated seed growing in areas that had previously
depended on outside sources.
“The use of soybeans for hay and grazing familiarized
many farmers with the crop. Soybeans proved resistant to
drought and provided a legume for use on lands unsuited to
the production of red clover. On other lands where red clover
frequently failed, the soybean was used as a catch crop. It
also ﬁtted into the primary cropping system of certain areas
of the region, replacing grain, particularly oats. The period
1925-35 was marked by diminishing export outlets for grain,
and growers were looking for new crops.
“According to the annual report of the Illinois
Agricultural Experiment Station for 1935-36, on 102 farms
in the heavy soybean-producing area in Illinois, soybeans
in 1935 occupied 36 percent of the total farm area and 42
percent of the area in harvested crops, as compared with
about 16 percent and 20 percent, respectively, in 1928
and 1929. This rapid increase came about largely because
farmers substituted soybeans for a part of their grain crops.
In 1928 and 1929 the acreage of soybeans on these farms
was second to that in corn; in 1935 there was more land in
soybeans than in corn.
“Reduced domestic production of other oil-bearing
seeds and increase of duty on imported vegetable oils
were favorable to the expanding commercial production of
soybeans for oil. Cottonseed production was down because
of diminishing export outlets for cotton and increasing
hazards from boll weevil in the cotton States, resulting in
reductions in cotton acreage.
“Prices in 1915 and 1925 were favorable to expansion
in soybean seed production. The adaptation of the combine
to harvesting and improvements in varieties and in cultural
methods stimulated production of seed. By 1928 growing
of soybeans for processing was accelerated in Illinois by
an offer by processors of contracts for commercial seed
production up to 50,000 acres with a guaranteed price of
$1.35 per bushel for No. 2 beans delivered at two points in
the State. These market contracts and the later development
of a growers’ marketing organization gave a measure of
stability to commercial production.
“When a soybean laboratory was under consideration in
1935, considerable industrial technology on the utilization
of soybean products had already been developed. Industries
had gained some experience through the use of limited
domestic supplies and large importations of soybeans during
World War I. A measure of the previous developments in
the technology of the crop is the fact that 206 patents were
issued on soybean products and processes in the United
States between 1905 and 1936. The patents included 107
pertaining to food uses, 52 to general processes, and 47
to nonfood industrial processes. Various industries in the
north-central region were ready to use the soybean and its
products. The soap industry with its expanding markets,

paint and varnish manufacturers, vegetable-shortening and
oleomargarine processors, casein and glue producers, and
plastics manufacturers were established in the region. There
was no lack of an industrial market for soybean oil, and
the demands for meal in industrial products and food were
growing.
“The background conditions which have been described
were largely favorable to the expansion of the soybean crop.
The crop and its associated industries, however, had made
progress in the face of many difﬁculties, and the outlook in
1935 was far from favorable in all respects.
“Returns to growers had been unsatisfactory. The Illinois
Agricultural Experiment Station reported that during the
decade 1921-30 soybeans were less proﬁtable on the better
land of the Corn Belt than corn, wheat, alfalfa, or red clover,
though they were more proﬁtable than oats or timothy. It
was further reported that ‘during this period the returns
from soybeans, including seed and mill beans, and straw
lacked 17 cents an acre of being sufﬁcient to pay growing
and harvesting costs and taxes and interest on the land.’
Varieties of beans better suited to industrial utilization and
further economies in the cost of production were considered
necessary. Those most familiar with the agronomic phases
of the crop saw opportunities to improve its position through
breeding and introducing varieties better adapted to the
region and to industrial uses.
“At the time of the establishment of the Soybean
Laboratory, the expansion in processing facilities had
kept pace with the increased production of beans, and the
products were ﬁnding ready market outlets. The equipment
and processes used had been developed for handling other
oilseeds, however, and they needed adjustment to be
effective in processing soybeans. Soybean products were
supplying a market made available by the shortage of lard,
cottonseed, ﬂaxseed, and casein and were looked upon as
inferior substitutes. If the primary products should regain
their normal rate of production, it was feared that soybeans
would lose this market. Those most familiar with the
industry and its problems felt that the future competitive
position of soybeans could be strengthened through
improvement of the industrial processes and modiﬁcation of
the products. There was a need for adequate market grades
as a basis for dealing with growers. Shortening made from
soybean oil had poor keeping quality and unpalatable ﬂavors.
Soybean oil for paints and varnishes needed improvement
in drying properties and uniformity of quality. Soybean
protein was being used to some extent, but basic information
on its recovery, natural properties, and opportunities for
modiﬁcation was largely lacking” (Continued). Address:
Administrator of Agricultural Research.
1009. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program (Continued–Document part II). USDA
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Miscellaneous Publication No. 623. 26 p. Sept. Summarized
in Soybean Digest, Nov. 1947, p. 35. [148 ref]
• Summary: Continued. Page 4: “Organization of the
Laboratory: In selecting the location for the Soybean
Laboratory, the advantages offered by the University
of Illinois at Urbana were considered outstanding. The
University, through its research and extension programs,
had successfully established a place for the crop in the
agriculture of the State. Illinois, in the heart of the northcentral soybean-producing area, grows more soybeans
than any other State. The offer of laboratory space, storage
facilities, plot land, and associated services by the University
made possible the immediate establishment of the laboratory
at Urbana.
“Since the problems of soybean production and
utilization required both biological and technological studies,
two bureaus of the Department cooperated with the States in
planning the research program of the laboratory. The Bureau
of Plant Industry cooperated in the development of plans for
the study of factors inﬂuencing the production and quality of
the crop, and the Bureau of Chemistry and Soils contributed
to the planning of research on the qualities of soybeans
desired by industry and the development of industrial
processes to extend the uses for soybean products.
“The initial organization of the laboratory called for
a director as administrative head and a staff of specialists
in agronomy and chemistry. The agronomic work was
integrated with the Department’s soybean program in the
Bureau of Plant Industry, and with work in the States by
the establishment of cooperative agents in ﬁve States in the
major soil and climatic areas where soybeans were produced.
“The chemical personnel included as project leaders
a chemical engineer to serve the processing requirements
of the laboratory and to conduct research in this ﬁeld, a
chemist familiar with industrial plastics and other uses for
plant proteins, an oil chemist, and an analytical chemist;
and in addition, three associate chemists and a number of
assistants. Under cooperative arrangements with the Indiana
Agricultural Experiment Station, two cooperative agents
were appointed for chemical research on soybean products in
that institution.
“The understanding between the 12 States and the
Department provided for continued joint planning and
coordination of the laboratory’s research program for the
broad regional attack on soybean production and utilization
problems. State representatives designated by their respective
experiment station directors were appointed collaborators
by the Secretary of Agriculture. The collaborators and
Department representatives functioned as a planning and
integrating group. Representatives of the States agreed to
assemble short abstracts descriptive of any work being
carried on at their stations which pertained to soybeans.
“On July 1, 1942, the research on utilization of soybeans
and their byproducts, which up to that time had been carried

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

information on the adaptation of varieties in the region to
industrial processing.”
Each of the accomplishments outlined in the Contents
(above) is discussed here in detail.
Photos and ﬁgures show: Cover: The laboratory
buildings at the University of Illinois, Urbana. (1) A map of
the United States. The States originally cooperating in the
work of the Soybean Laboratory are those shown in black.
Since 1942 the shaded States also have been cooperating
with the laboratory in its research program.
(2) Culture chamber at the Soybean Laboratory where
soybeans are grown under controlled environmental
conditions. (3) Laboratory equipment for determining the oil
content of soybeans of different varieties and strains.
(4) Two men in a ﬁeld studying the growth of different
varieties of soybeans in a nursery at Lafayette, Indiana. (5) A
ﬁeld of Lincoln soybeans in southern Iowa.
(6) Examining a soybean plant that has been inoculated
with a known disease and grown under controlled conditions
so that the symptoms of the disease can be studied. (7)
Making a chemical analysis of some of the constituents
of soybeans, The chemical composition of soybeans is an
important index to their potential uses.
(8) Soybean ﬂakes freed from oil and ready to make
into a plastic material by the use of chemicals, pressure,
and heat. (9) Inspecting test panels treated with soybean-oil
varnish and exposed to the weather on a 45º rack. Address:
Administrator of Agricultural Research.
1010. Pastor Rodriguez, Juan. 1947. Soybean trials in Puerto
Rico. Puerto Rico Agricultural Experiment Station, Bulletin
No. 74. 17 p. Sept. Summarized in Soybean Digest, Nov.
1948, p. 38. [10 ref. Eng]
• Summary: “Previous work done in Puerto Rico: During the
last 27 years several attempts have been made to introduce
and establish soybean culture in this Island. In 1917 the Food
Commission (1918) distributed soybeans for trial in various
places in the island. In its ﬁrst annual report the results
recorded with soybeans were uniformly good, but neither the
data nor the names of the varieties tried were published.
“In 1918 Acosta Henríquez (1919) at Mayagüez
[Mayaguez] planted the following soybean varieties:
Mammoth Yellow, Ito Sam [sic, Ito San], Wilson Five,
Tokyo, Haberlandt, Manchu, Virginia, and Early Green.
With these introductions an average production of 1.128
tons of dry hay per acre were obtained. Bregger, (1921-23)
working as a Plant Breeder in Mayagüez, performed some
experimental work with some soybean varieties of recent
introduction. Of six varieties of soybean tried, Biloxi and
Otootan set a large number of pods but were attacked by a
disease which caused practically all of the seeds to shrivel
in the pods. Individual selections of the Hahto variety were
made in the hope of obtaining a strain more adaptable
to Puerto Rico. This variety has fairly large, ﬂat seeds
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suggestive of lima beans and might be useful in the human
dietary as a substitute for the latter, either dry or green.
“The Puerto Rico Agricultural Experiment Station
started in 1935 the importation of a large number of soybean
varieties. Among the several hundred varieties introduced
and planted at Mayagüez, the Station recommended the
Seminole as an outstanding variety among the edible
soybean varieties tried. No experimental data were published
on comparative yields showing the superiority of the
Seminole variety. Méndez, (1935) at Río Piedras, started
preliminary work with soybeans in 1934.
“In a varietal test performed in 1937-1938, the Biloxi
variety outyielded the Wilson Black, the Manloxi [sic,
Mamloxi] and the Laredo varieties... The Otootan variety
continued to be the best as regards green forage production.
The following year, the Otootan, Biloxi, Clemson, and Pee
Dee were the top-ranking, forage-yielding varieties of a
group of 24 varieties tried.
“In 1941-1942, the results of preliminary tests of
previous years were again conﬁrmed with higher yields of
forage being obtained in the summer plantings.
“Varieties as Rokusum [Rokusun], Easy Cook
[Easycook] and Mammoth Yellow were recommended to be
used as green vegetable or dry grain. Méndez’s work was
extended to Isabela where 28 varieties already tried at Río
Piedras were tested under irrigation conditions at the Isabela
Agricultural Substation. Trials were started at this Substation
in 1939, with soybean varieties suited for grain and for hay,
or green forage. The samples were planted on a variety test
for yields. The best yielder under Isabela conditions were
Avoyelle, Palmetto, Otootan, Clemson and U.S.D.A. 86722.
With these varieties a trial was started on June 13, 1941...”
Note: This bulletin was also published in Spanish as
no. 75, one month later. Address: Assoc. Agronomist, Rio
Piedras, Puerto Rico.
1011. Presley, John T.; Allington, William B. 1947.
Brown stem rot of soybean caused by a Cephalosporium.
Phytopathology 37(9):681-82. Sept. [2 ref]
• Summary: A brief note on the morphology and cultural
characteristics of the fungus, methods for inducing
sporulation on culture media, and the basis for classifying
it with the genus Cephalosporium. Address: 1. Mississippi
Agric. Exp. Station; 2. Univ. of Illinois, Urbana.
1012. Willard, C.J. 1947. Controlling weeds in soybeans.
Soybean Digest. Sept. p. 32-33, 48.
• Summary: “Those of you who were on the ﬁeld trip
Thursday saw demonstrated in the ﬁeld most of what can
proﬁtably be said about weed control in soybeans. This paper
will largely summarize what you saw there.
“Not many of you here today were at the meeting of
the American Soybean Association at the Johnson Farms in
Williams County, northwestern Ohio, in 1921. Your speaker

was at that magniﬁcently staged demonstration of soybean
culture and possibilities, and “Soybean” Johnson showed
what was then and still is the most nearly perfect answer
to the weed problem in soybeans. The Johnson Farms
believed in growing soybeans in rows and cultivating them.
They believed in it so strongly that they grew soybeans
for hay in this manner. Incidentally, they grew soybeans in
21-inch rows and cultivated them with beet machinery–a
combination that is hard to beat for maximum results.
“How well they succeeded in keeping down weeds in
the soybeans is shown by the fact that in 1922 they entered a
ﬁeld of corn in the 100-bushel corn contest which followed
ﬁrst year sweet clover preceded by several years of soybeans.
This ﬁeld made 106 bushels of corn per acre without ever
being touched by an implement after the corn planter left
the ﬁeld. There was no cultivation of any kind, rotary hoe,
harrow, or cultivator, and a yield of 106 bushels per acre
is not obtained with weed competition. The growing of
soybeans in well-cultivated rows had so thoroughly cleaned
that ground of weed seeds that it was possible to grow the
corn crop without any cultivation whatever.
“It is not the purpose of this paper to discuss in detail the
many problems involved in the question of growing soybeans
in rows or drilling them solid. The writer feels that growing
in cultivated rows is in most respects the basic solution for
the weed problem in soybeans. It is his conviction that on
most farms, if we are to introduce soybeans into the rotation
as a regular year-in and year-out crop, they must be grown in
cultivated rows to give satisfactory results.
“However, for a variety of reasons, a large acreage of
soybeans will continue to be drilled solid. It is here that our
most serious weed control problems arise.
“Superior for Smother Crop: Once established, soybeans
are a superior weed smother crop. If we can establish a solid
cover of soybean leaves above the soil, we need not worry
about most of the weeds that germinate thereafter. Practically
no weeds can survive under such a canopy, Our problem is to
put this cover on top of the weeds.
“We obtain this, ﬁrst of all, by preparing the soybean
land early and keeping it worked from time to time so that
it is well settled, and free of weeds seeds up to the time of
planting the soybeans and with a high percentage of the
weed seeds in the surface layer germinated. Then we work
this well-settled seed bed shallow in order to bring up as
few new weed seeds as possible, plant the beans shallow in
moist soil when the ground is sufﬁciently warm so that they
germinate in a minimum time. This is especially important.
Beans planted early fall behind many weeds which can grow
vigorously at lower temperatures than soybeans. Soybeans
can endure fairly low temperatures, but they do not grow
well at them.
“This, of course, means later planting of the beans. In
practice, the loss from this is small. In his study of the life
history of soybeans, Dr. Borst found that the development of
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beans planted from April 25 to May 25 at Columbus, Ohio,
was practically identical. There is a slight gain in yield for
early planting where weeds are sufﬁciently controlled, but
compared to the loss from weeds, it is unimportant. If we are
to drill beans solid, we must not drill them until the ground
is warm enough so that the beans can start with maximum
speed.
“Shallow planting is, of course, always a necessity in
planting beans, and is particularly necessary for the rapid
start necessary to get ahead of weeds.
“Thick planting is also important, for a number of
reasons. Thick-planted beans break through a crust more
certainly than thin-planted. Any cultivation will kill a certain
proportion of the beans and extra seed must be planted
to make up for this. The more plants on a given area, the
sooner there is sufﬁcient shade to keep down weed seedlings.
Furthermore, thick-planted soybeans grow tall and so get
above the weeds more rapidly than thin-planted beans. In
Dr. Borst’s studies, 6 weeks after planting, soybeans planted
thick averaged 3 inches taller than thin-planted soybeans of
the same age.
“On warm, well-prepared soil, the weeds as well as the
beans will sprout rapidly. The weeder, harrow, or rotary hoe
is recommended to control these weeds in the early stages.
The rotary hoe is the best implement under most conditions.
It will break crusts on any soil if sufﬁcient speed is given it,
and it gets small weeds with less damage to the bean plants
than the harrow. The weeder is a beautiful tool on the loose,
highly organic soils to which it is adapted. On heavier soils,
after a rain, it is useless.
“These tools should be used when the weeds are quite
small–when the weeds are ‘in the white’–just coming
through–if possible. It is impossible to overstress the
importance of timeliness. Cultivation when the weeds are
‘in the white’ will do the most damage to the weeds–and
also to the beans, but that cannot be helped. I have been
asked on how large beans we can use a harrow or rotary
hoe. Experimentally, we have harrowed beans 10 inches
high without appreciable injury, but this makes no practical
sense. A good solid stand of beans 10 inches high is in no
danger from any weeds which can be killed by a harrow
or rotary hoe. At the Sinclair farm Thursday, you noted the
outstanding results from one well-timed rotary hoeing.
“However, there will be seasons when the ground will
be wet at the time when the rotary hoe should be used and
the weeds will get so much of a start that they cannot be
controlled in this way. That is the fundamental hazard of
drilling beans solid and nothing can completely get away
from it. Late shallow planting on an early prepared seed bed
is the surest insurance. That is even more important than the
rotary hoe.
“Rotary Hoe in Valuable: The rotary hoe is also valuable
in the culture of beans in cultivated rows. No shovel
cultivator will get the weeds in the bean rows, and an initial

rotary hoeing or harrowing at the right time helps greatly in
obtaining a clean bean ﬁeld.
“An important method of reducing the amount of weeds
in soybeans is to reduce the amount of weed seeds and
perennial weeds in the soil in which they are growing. This
means that we must consider the rotation in which soybeans
are grown. Soybeans have now been grown as a regular crop
long enough so that the rotation pattern into which they ﬁt is
becoming apparent. Soybeans compete directly with corn for
a place in the rotation. Even when drilled solid, we cannot
replace wheat or oats with soybeans in the eastern Cornbelt
because the hay crop cannot be sown in them. The similarity
of soybeans to corn is obvious if they are sown in cultivated
rows, and soybeans continue to compete with corn as a cash
crop, when they are sown solid. Undoubtedly, erosion is less
in a well-established solid stand of soybeans than it is in a
cultivated crop, either corn or soys.
“We can hardly afford to leave corn out of Cornbelt
rotations. Consequently, our problem is to ﬁt corn, soybeans,
small grain to provide same return from the land in the year
the legumes and grasses are sown, and the soil-building
legumes and grasses into the rotation.
“Soybeans Best After Corn: Except for special cases,
these units in the Cornbelt rotation will best be arranged in
that order. No material advantage to soybeans has appeared
when they follow sod. Soybeans after one year of corn
do as well or almost as well as soybeans after sod. Corn
after soybeans does not do nearly as well as corn after sod.
Consequently, the economical order is sod, corn, soybeans.
“The loss of soil organic matter in this rotation may be
reduced by sowing rye-grass, yellow sweetclover, (not white
sweetclover) or a mixture of the two, in the corn which is to
be followed by soybeans. This can be plowed under early
and furnishes a remarkable amount of organic matter.
“Following corn with soys gives a chance to control
weeds in the corn. This usually is more effective than
controlling weeds in soybeans. There should not be an
accumulation of weeds and weed seed from the sod.
Production of weed seed in the small grain stubble may be
prevented by proper clipping. With this rotation in effect,
there will be less of a burden to control in the soybeans”
(Continued). Address: Weed expert, Ohio State Univ.
1013. Willard, C.J. 1947. Controlling weeds in soybeans
(Continued–Document part II). Soybean Digest. Sept. p. 3233, 48.
• Summary: (Continued): “This will be especially true as the
use of 2, 4-D in corn becomes more important as a means
of control for deep-rooted perennial weeds. Last year we
sprayed a patch of ﬁeld bindweed in corn with 2, 4-D in
August after the corn was in the milk. No injury resulted to
the corn, but this year the bindweed is practically eliminated.
It will not be that simple west of the Mississippi, but even
there, ﬁeld bindweed can be struck a severe blow by using 2,
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4-D in corn in the late summer.
“Pre-emergence treatment of corn ﬁelds with 2, 4-D is
an exciting new method of controlling annual weeds in corn
which promises to be very practical. This also will reduce the
problem of controlling weeds in the soybeans following the
corn.
“If 2, 4-D is a valuable pre-emergence spray for corn,
what about using it as a pre-emergence spray on soybeans?
We do not know. It certainly has possibilities. Even
more certainly, it has serious hazards. Soybeans are very
susceptible to 2, 4-D. Those of you who were on the ﬁeld
trip the ﬁrst day saw several examples of pre-emergence
treatment of soybeans, most of which were not too good. For
the present, we simply cannot recommend this treatment.
“Another new method of weed control in soybeans is
ﬂame weeding, of which you saw some excellent examples
on Thursday. It is too early yet to say what the future of
ﬂame weeding will be. As with the rotary hoe, timeliness
is an essential factor in its use. Used at the right time, well
adjusted, it can be very effective. It is yet to be demonstrated
that ﬂame weeding can compete economically with other
cultivation methods for soybeans, or, indeed, for any crop in
the Cornbelt, but it is well worthy of further intensive study.”
A portrait photo (p. 33) shows C.J. Willard wearing
glasses and a coat and tie. Address: Weed expert, Ohio State
Univ.
1014. Kerle, W.D. 1947. La culture du soja en Nouvelle
Galles du Sud [Soybean cultivation in the state of New
South Wales, Australia]. Revue Internationale du Soja 7(4344):110-15. Sept/Oct. [Fre]
• Summary: Soybeans have been grown in New South
Wales for 30 years. Content: Introduction. History and
distribution. Experience in New South Wales. Conditions of
soil and climate. Preparation of the soil. Time and method
of planting. Fertilizer. Inoculation of the seeds. Varieties.
Maintenance (after-culture). Crop rotation. Harvest. Storage.
Yield. Harmful insects. Diseases. Utilization of soybeans:
as human food (soy ﬂour, soymilk), industrial uses. The
economic aspect of soybeans in New South Wales. Address:
Instructor in Special Agriculture.
1015. Pastor Rodriguez, Juan. 1947. La soya en Puerto Rico
[The soybean in Puerto Rico]. Univ. de Puerto Rico Estacion
Experimental Agricola, Bulletin No. 75. 24 p. Oct. [Spa]*
• Summary: This bulletin was also published in English
as no. 74, one month earlier. Address: Assoc. Agron. Rio
Piedras, Puerto Rico.
1016. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina (Continued–Document part II). Soybean Digest.
Nov. p. 11-13.
• Summary: (Continued): “On Coastal Plain Area: During
1946 nine variety-fertility experiments were carried to

completion in the Coastal Plain area of North Carolina.
These tests included the varieties Ogden, Roanoke, and the
local variety; each variety was grown on limed and unlimed
soil, with and without 400 pounds of 0-10-20 fertilizer. The
average yield for the Ogden variety in these nine experiments
was as follows: no treatment 22 bushels; lime alone, 24.8
bushels: 400 pounds 0-10-20, 27.2 bushels; lime plus 400
pounds 0-10-20 fertilizer, 34.4 bushels.
“A good illustration of the need of a balanced fertility
program are the results obtained in one of these experiments
on the O.P. Wells farm in Duplin County on a Dunbar ﬁne
sandy loam. The Ogden variety produced 22.5 bushels with
no treatment, 22.4 bushels with fertilizer, 32.8 bushels with
lime alone and 37.7 bushels with lime and fertilizer. If this
farmer had used only fertilizer with no lime he could easily
have supported the long standing idea that fertilization of
soybeans did not pay. His soil had a pH of 5.2 and 1 ton of
dolomitic limestone was applied.
“In another experiment on a Norfolk loamy ﬁne sand
very low in potash and having a pH of 5.8 the following
yields were produced; no treatment, 5.0 bushels; lime alone,
2.6 bushels; 400 pounds 0-10-20, 22.1 bushels; lime plus 400
pounds 0-10-20, 31.9 bushels (see Fig. 1).
“Returns from Fertilizers: Some will concede that
fertilization might pay where yields are extremely low.
However, in an experiment on an Elkton silt loam in
Pasquotank County a yield of 42 bushels was obtained
with no treatment and 48 bushels with application of 400
pounds 0-10-20–a return of $16.50 for a $7.00 investment.
In several instances yields of approximately 30 bushels have
been obtained with no treatment and increases of at least
10 bushels obtained following treatment. While excellent
yield responses have been obtained following applications
of lime and an 0-10-20 fertilizer, there still may be other
factors limiting yield in some instances such as the physical
condition of the soil or minor elements. Either excesses
or deﬁciencies of rainfall may seriously curtail yields
but ﬂuctuations due to weather are minimized with good
fertilizer practices.
“Along with an adapted variety and sound fertilizer
practices a good stand is essential to high yields. In an
experiment conducted in the Tidewater area in 1944 using
the Ogden and Volstate varieties with 12, 6, 4 and 2 plants
per foot, the average yields of the two varieties were 42, 37,
32 and 25 bushels respectively. At another location the same
year under extremely dry conditions no yield response was
obtained.
“Last year a farmer cooperator combined approximately
25 bushels per acre from his Haberlandt beans with an
average stand of two plants per foot. His same seed planted
in the variety-fertility experiment with an average stand
of eight plants per foot at maturity produced 35 bushels
per acre. In addition to usually giving an increase in yield,
the more thickly planted beans get off to a faster start and
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materially aid in weed control. This in itself is considered
sufﬁcient justiﬁcation for thicker planting. Also from the
standpoint of weed control, a 36-inch row is favored over a
42-inch row as the middles are more quickly and completely
shaded and weed growth is retarded. Present rate of planting
recommendations are to plant 10 to 12 seed per foot. When
planting in 36-inch rows approximately 1 bushel per acre
will be required with either Ogden or Roanoke varieties.
“While research in varietal improvement, fertilization,
diseases, and cultural practices will be continued, an active
extension program under the supervision of Dr. E.R. Collins,
in charge of Agronomy Extension is under way to make the
12-14 bushel state average yield a thing of the past. In 1947
each county agricultural agent in the Coastal Plain area of
North Carolina had at least one demonstration putting the
best production practices known into use. This demonstration
consisted of 1 acre limed in accordance with need at least
2 months before planting and fertilized with 400 pounds
0-10-20 fertilizer. Care was taken that the fertilizer was not
in direct contact with seed. Good quality Ogden or Roanoke
seed were planted at the rate of 10 to 12 beans per foot in 36inch or 42-inch rows. Beans were planted in a well prepared
seed bed between May 1 and 20th and cultivated to control
weeds. One-half acre of beans were planted on either side of
the demonstration acre and handled according to the farmer’s
usual practices. Harvesting of these beans will help many
farmers to realize that they too can produce a good yield of
soybeans.
“With the gradual decline in cotton acreage and
improvement in corn fertilization practices, additional acres
will probably be released for the production of other crops.
Soybeans can readily ﬁt onto this land and will produce
proﬁtable yields when adequately fertilized. Numerous
cotton seed mills (hydraulic press type) each year process
the present soybean crop and are interested in increased
production. The expanding livestock industry gives promise
of an expanding local market for protein feeds.”
Photos show: (1) Response to potash fertilizer in a ﬁeld
of Ogden soybeans having a Norfolk loamy ﬁne sand very
low in potash. (2) A ﬁeld showing soybeans planted in beds
for drainage purposes on a low lying soil in the Tidewater
area. Roanoke variety, seed yield 41 bu per acre. (3) Woods
Yellow variety left, Roanoke right, showing rapid early
growth characteristic for Roanoke. Soybean variety-fertility
experiment in Duplin Co. Seed yield of Woods Yellow 29.7
bu per acre, Roanoke 36.4 bu per acre. Address: 1. Associate
Agronomist, U.S. Regional Soybean Lab., Bureau of Plant
Industry, Soils & Agricultural Engineering, Agricultural
Research Administration, USDA; 2. North Carolina Agric.
Exp. Station.
1017. Rodrigo, P.A. 1947. Soybean culture in the
Philippines. Philippine J. of Agriculture 13(1):1-22 + 5
plates. Third quarter. Summarized in Soybean Digest, May

1948, p. 41. [14 ref. Eng]
• Summary: Contents: Introduction. Description and history.
Climatic and soil requirements. Varieties. Propagation.
Preparation of the soil. Fertilizers and lime. Inoculation.
Planting. Care of the crop. Harvesting and production:
For day, for seed. Cost of production. Uses of soybeans.
Diseases. “In the big cities in the Islands, many of the
soybean products like soy sauce or toyo, tokua, tajuri
[fermented tofu], tojo [soymilk curds], miso, etc. are
becoming more popularly used by the Filipinos, and will be
more so as their nutritive values become more fully realized.
Already, in some sections of the country where soybean is
being grown, the seed is used either as a green or as a dry
vegetable. The dried bean is roasted and is eaten offhand
or is used in adulterating coffee, and the bean in the dough
stage is boiled and eaten like peanut” (p. 2).
Note 1. This is the earliest English-language document
seen (Oct. 2011) that uses the word tajuri to refer to
fermented tofu.
Table 1 shows annual imports (in kg) of soybeans and
soybean products into the Philippines from 1929 to 1940,
including dried beans, soy sauces, soybean meal, tausi
(fermented black soybeans, salted), paste (miso), and total.
By far the leading import (by weight) from 1929 to 1937 was
dried soybeans. In 1929 some 4,574,497 kg were imported.
This ﬁgure rose gradually (with ups and downs) to a peak of
5,660,575 kg in 1937, then fell sharply to only 237,666 kg in
1940. Soybean sauces were the No. 2 import, starting with
606,231 kg in 1929, rising to a peak of 1,441,563 kg in 1932,
then remaining above 1,000,000 for most years thereafter.
Imports of soybean meal started in 1935 with 660,699 kg;
they reached a peak 1,023,303 in 1936 (the next year), then
remained near 1,000,000 thereafter. Tausi was ﬁrst imported
in 1940, the amount being 151,571 kg.
Table 2 shows the value of these items (in pesos). In
1940 the imports of greatest value were soy sauces (120,346
pesos), soybean meal (50,682), and tausi (20,280).
“In the Philippines, while the plant has been under
cultivation since the Spanish regime [1571-1898], it has not
gained much headway due mainly to the lack of a variety
suitable for commercial planting, and perhaps due to want
of interest among farmers” (p. 4-5). The Philippine Bureau
of Plant Industry has, to date, introduced more than 200
soybean varieties to the Philippines from the USA, China,
Japan, Hawaii, Java, and India, but it presently recommends
only a few varieties for commercial planting. These include
Ami, which has long been cultivated there and is well
adapted to the varied soil and climatic conditions.
Based on the results of a number of years’ trials in
different regions of the Islands, the following varieties
have been found to be productive: Yellow Biloxi Hybrid
(introduced from Hawaii in 1936), Mis 28 E.B. Str. 3910
(introduced from India in 1937), Mis 33 Dixi (introduced
from India in 1937), Head Green (introduced from the USA
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in 1935), and American Black. All of these varieties are good
for May and June planting, and all but Yellow Biloxi Hybrid
are good for September to December planting (dry season).
“In the Philippines, the green but fully developed pods
are harvested, and the seed is cooked and eaten in practically
the same way as lima bean or patani... In Lipa, Batangas,
soybean in the dough stage is boiled in the pod and sold and
eaten offhand” like peanuts. The more common soy products
made in the Philippines are soy sauce or toyo, tokua [tofu],
tausi [fermented black soybeans], and miso. “Soybean milk
is being manufactured by the Bureau of Plant Industry in
a limited scale and a big modern ﬁrm has started putting
soybean milk and other products in the local markets” (p. 1516).
Note 2. This is the earliest English-language document
seen (Nov. 2011) that uses the word tausi to refer to
fermented black soybeans. Address: Chief, Horticulture
Research Section, Bureau of Plant Industry.
1018. Haenseler, C.M. 1947. Pathologist describes four
principal diseases of ﬁeld soybeans in New Jersey. New
Jersey Agriculture 29(3):4. [Ita]*
1019. Fritzsche, Curt. 1947. Die Sojabohne: Anbau und
Verwertung [The soybean: Cultivation and utilization].
Lueneburg [near Hamburg], Germany: Metta Kinau Verlag
Nachf. 48 p. Series: Kurzschriften fuer Landwirtschaft,
Gartenbau und Siedlung. 11. [Ger]
• Summary: Contents: Introduction. 1. Origin of the soybean
(in Asia and Europe, including the work of Haberlandt in
central Europe, plus instructions for making Chinese-style
chiang, soy sauce, and tofu). 2. Description of the soybean.
3. The culture of the soybean. 4. Diseases and enemies of
the soybean. 5. The economic signiﬁcance of the soybean:
As a food, as an oilseed, and in applied science/industry. 6.
Advantages of the soybean: For the farmer, for the economy.
7. Effect of soybean culture on the national diet. 8. Tested
recipes for the household. Conclusion. Address: Friedersdorf
& Berlin.
1020. Hill, Charles R. 1947. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 13.
• Summary: “Four varieties were sown on 6/4. They
emerged 6/14 and made rapid growth, however, they
were a total loss due to the hoppers and rabbits.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
1021. Schad, C.; Mayer, R.; Hugues, P. 1947. Le soya:
Caractères, classiﬁcation des variétés [The soybean:
Characteristics and classiﬁcation of the varieties]. Paris:
Imprimerie Nationale. 125 p. Plus 3 unnumbered pages
of 20 color plates and descriptions at end. Illust. Index of
soybean varieties. 27 cm. Station d’Amélioration des Plantes

de Clermont-Ferrand, Institut National de la Recherche
Agronomique. [84 ref. Fre]
• Summary: At head of title page: Ministère de l’Agriculture.
Institut National de la Recherche Agronomique. Contents:
Introduction. Classiﬁcation and afﬁnities (Systématiques
et Afﬁnités): Botanical classiﬁcation, afﬁnities, cytology,
centers of origin, ﬂoral biology. Agronomic classiﬁcations:
American, Russian, German. Study of the characters used
for classiﬁcation: Morphological characters (seed, pod,
seedling (plantule), plant, leaves and foliage, inﬂorescence
and ﬂower), physiological characters (duration of the period
of vegetative growth, composition of the seeds, resistance to
diseases, resistance to heat, quality of production, agronomic
and genetic factors governing yield), heredity of characters
(genetic factors, connection between genetic factors), relative
importance of the characters, expression of characters.
Bibliography. Keys of determination. Indexed description
of the principal varieties. Alphabetic index of varieties.
Table of plates (p. 128 and 3 unnumbered pages at end):
Twenty colored illustrations show color of seed, gradations
in mottling, shade and shape of pods, types of inﬂorescence,
ﬂower color and pubescence (hairiness), and coloring of
seedlings.
This is mainly a review of the morphological and
physiological characters by which Glycine soja is classiﬁed
into varieties. Also discusses results of the import work
on soy conducted at the Station for Plant Improvement at
Clermond-Ferrand. Address: Station d’Amélioration des
Plantes de Clermont-Ferrand, France.
1022. Staley (A.E.) Manufacturing Co. 1947. The wonder
bean. Decatur, Illinois. 32 p.
• Summary: Contents: Introduction. Oldest soybean
processor started operations 25 years ago. Research develops
new products... broadens demand for soybeans. Top rank for
soybean meal among protein concentrates. Soy ﬂour helped
us during shortage [in World War II]. Inﬁnite variety in
products made with soybean derivatives. Nutrient made from
soybean speeds streptomycin production [it stimulates the
growth of the organism which excretes the miraculous new
germ-killer]. A story of two missionaries who talked about
soybeans. Farmers who grow soybeans must make three
decisions (what type of seed to use, whether to plant in rows
or solidly, and whether to sell the beans immediately after
harvesting or store for later sale). Research paves the way for
greater usefulness. Facts about A.E. Staley Manufacturing
Co.
“The story of Staley’s entry into the soybean processing
business really harks back to about 1873. Here in the words
of the late A.E. Staley, founder of the ﬁrm which bears his
name, is what happened: ‘My father attended a Methodist
conference in North Carolina. There was one of the church
missionaries attending this conference who had returned
from China and brought back a bushel or such quantity of
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soybeans and told a story regarding their great food and
commercial value. My father brought back a handful of these
beans and repeated the story to the family.
“’He did not want to bother with the beans and I–then
six or seven years old–planted them. [Note: A.E. Staley was
born on 25 Feb. 1867, so he apparently planted them in about
1873 or 1874.] I grew the ﬁrst soybeans I have heard of
being grown in this country. We continued to grow the beans
on our farm after that.’
“Many years later, when Mr. Staley was in the starch
business in Decatur and worrying about the decline in
productivity of farm acres which were being depleted by
successive plantings of corn during the years of World War I,
he remembered how valuable soybeans had been–back there
in North Carolina in the years just after the Civil War [18611865]–in building up soil through use in crop rotation.
“And so, from 1916 to 1922, Mr. Staley had
representatives travel throughout the midwest, extolling the
virtues of soybeans: explaining that, planted in rotation, they
improve the yield of other crops in the rotation, improve the
tilth of the soil, help control weeds, increase the nitrogen
content of the soil, help control the corn borer and other corn
pests, stand drouth better than corn, made a ‘surer’ crop, can
be handled with ordinary farm equipment.”
Staley started crushing soybeans in the fall of 1922. The
company’s ﬁrst processing plant, although its capacity was
only 500 bushels daily, operated only 74 days during the
1922-23 season, because of the lack of soybeans. Address:
Decatur, Illinois.
1023. Times (London). 1948. Austrian deliveries. Jan. 3. p. 4,
col. 2.
• Summary: “An agreement providing for interim aid for
Austria was signed in Vienna...” American authorities
announced that the following goods would be delivered
shortly to Austria: 45,000 tons of wheat, 5,000 tons of sugar,
3,00 tons of fat, 240,000 tons of coal, and “large quantities of
soya ﬂour, rolled oats, pulses, pesticides, and seeds.”
1024. Cochrane, Vincent W. 1948. The role of plant residues
in the etiology of root rot. Phytopathology 38(3):185-96.
March. [22 ref]
• Summary: The author has suggested that root rot is caused
by the toxicity of certain plant residues, and that the invasion
of the roots by fungi are secondary effects. He showed that
cold-water extracts of undecomposed ladino clover and of
rye grass were toxic to the roots of radish seedlings, whereas
similar extracts of soybean tissue caused no discoloration.
Address: Dep. of Plant Pathology and Botany, Connecticut
Agric. Exp. Station, New Haven, Connecticut.
1025. Sherwin, Helen S.; Lefebvre, C.L.; Leukel, R.W. 1948.
Effect of seed treatment on the germination of soybeans.
Phytopathology 38(3):197-204. March. [5 ref]

• Summary: The practice of treating soybean seed with
fungicides to improve emergence, stand, and yield is
relatively new. In general, seed treatments have increased
stand, but rarely have increased yield. This research found
that the emergence of soybean seedlings in some districts
can be increased 10-15% by treating the seed with a suitable
chemical disinfectant before planting. Address: Plant
Industry Station, Beltsville, Maryland.
1026. Arnold, H.C. 1948. Soya beans. Rhodesia Agricultural
Journal 45(2):147-68. March/April. Bulletin No. 1217,
reprinted.
• Summary: Notes on cultivation. Edible and manufacturing
varieties. Strain trials. Hernon No. 18 and 107. Soil and
rainfall conditions. The humus content of the soil seems to be
of great importance. Fertiliser trials. Inoculation with speciﬁc
bacteria. Material for inoculating the seed. Seed inoculation:
The dry soil method, the muddy-milk method. Sowing the
seed: Early sowing is best, how to sow, distance planting
trials, depth of sowing, weeding, harvesting. Comparison of
yields of soya beans with those of maize. Market prospects.
Method of using and nutritive value. Soya beans produce
more protein per acre than other food crops. Palatability
trials. Green soya beans as vegetables. Fodder varieties:
Jubiltan (black-seeded) and Hernon strains. Rate of sowing.
Harvesting: The retention of seeds in the pods. Summary.
Address: Manager, Agric. Exp. Station.
1027. Crall, James M. 1948. Defoliation of soybeans in
southeast Missouri caused by Phyllosticta glycineum. Plant
Disease Reporter (USDA) 32(5):184-86. May. 15. [3 ref]
• Summary: “On a survey trip through the soybean growing
areas of southeastern Missouri during the period August 1822, 1947, it was found that numerous ﬁelds were affected by
a leaf spot causing an appreciable amount of defoliation. The
disease was noted in ﬁelds in Scott, Stoddard, Mississippi,
New Madrid, Pemiscot, and Dunklin Counties. Twenty-eight
of 84 ﬁelds (33 percent) visited showed some infection.
The amount in individual ﬁelds varied from very slight to
100 percent infection. In one 10-acre ﬁeld revisited at time
of maturity the crop was a total loss. In a 75-acre ﬁeld an
estimated 30 percent of the plants were severely damaged
and an additional 20 percent were less seriously affected;
Both Ogden and Arksoy (Ralsoy) varieties, which are widely
grown in this area, were susceptible.
“The leaf spots were round or oval in shape when small,
and occurred both at the margins and irregularly throughout
the lamina of the leaﬂets. Their color varied from light
to dark brown with a darker margin. In advanced stages
necrotic tissue frequently dropped out resulting in a shot-hole
appearance. The larger leaf spots (over 5 mm. in diameter)
had a noticeably olivaceous appearance because of the
presence of the hyphae and spores of an Alternaria sp. which
was present, apparently, as a secondary invader. The spots
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enlarged to involve the entire blade of the leaﬂet. Finally the
entire leaf was killed, the petiole became a light brown color,
and the leaf either drooped off or remained attached to the
stem in a dry condition. In cases where the entire leaf was
killed, the fungus invaded the stipules and the stem tissue at
the leaf scar. The stipules were killed and turned brown. A
characteristic dark brown lesion occurred at the leaf scar and
often extended a short distance (up to 1 cm.) along the stem.
A more superﬁcial streak lesion, light gray to brown in color,
and extending from the leaf scar lesion along the stem for 8
to 10 cm, was found less frequently.
“In severely affected ﬁelds the plants had a characteristic
appearance. The ground at the base of the plants was covered
with fallen leaves. The leaves remaining on the plants were
dry and brown from the base of the plant upwards. Severely
infected plants had only a few living leaves at the top
and these were heavily spotted. In such ﬁelds stem blight
(Diaporthe phaseolorum var. sojae) was also commonly
present.
“Pycnidia of the causal fungus were found abundantly
in the leaf tissue of both the small and large leaf spots. In the
latter other organisms were generally found, especially an
Alternaria sp. Pycnidia were also found commonly on the
stipules and rarely on the pedicels and stems. On the stems
the pycnidia were produced in the streak lesion described
above.
“The causal fungus was identiﬁed as Phyllosticta
glycineum Tehon & I Daniels (2). Pycnidia were globose to
slightly applanate, membranous, with carbonous ostiole, and
65-150 microns in diameter. Spores were oblong to narrowly
ellipsoid, with rounded ends, continuous, hyaline to slightly
smoky, with oil globules present but not conspicuous, 1.8-3.2
x 5.2- 7.0 microns (average 2.6 x 6.3 microns), and exuded
in cirrhoid masses.
“Two species of Phyllosticta have been reported
as causing leaf spots of soybean in the United States. P.
glycineum Tehon & Daniels (2) was reported on soybean
in Illinois. This fungus was described as having globose
to somewhat applanate pycnidia, with ostiole becoming
carbonous, and with spores 2-2.5 x 4.5-7 microns and
exuding in cirrhi. The description ﬁts very closely, except
for a slight difference in spore width, the fungus found
in Missouri. P. sojaecola Massal. was reported by Olive
and Walker (3) as causing a severe leaf spot of soybean in
Maryland and New Jersey. The symptoms of the disease
described by these workers were similar to those observed on
diseased plants in Missouri. However, the fungus described
by them produced conidia which averaged 3.2 x 8 microns
and generally contained two conspicuous oil droplets. The
description of P. sojaecola in Saccardo (4) from the original
work by Massalongo in 1900 reported the spores as oblong,
hyaline, 2-3 guttulate, and 3-3.5 x 5-10 microns. The spores
of P. sojaecola would thus appear to be larger and more
distinctly guttulate than those of the Missouri fungus. For

these reasons, the latter has been designated as Phyllosticta
glycineum.” Address: Dep. of Botany, Missouri Agric. Exp.
Station.
1028. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 148. May 21. 29 + 9 p.
• Summary: “The Fourth Work Planning Conference of
the North Central States technical collaborators of the U.S.
Regional Soybean Laboratory was held in Urbana, Illinois,
on March 1-3, 1948, to review the accomplishments of
the cooperative research conducted during the past season
and to plan future investigations. Four new soybean strains
were considered for release, and a permanent soybean crop
committee was appointed by the conference to draw up
recommendations for handling the increase and release of
new strains.
“Monday, March 1–J.L. Cartter, Chairman
“The planning conference was called to order at 1215
p.m. in the Faculty Lounge, Illini Union Building, at the
University of Illinois. The following were in attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland
“Bray, R.H., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Burlison, W.L., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Carroll, W.E., Associate Director, Illinois Agr. Expt.
Station, Urbana, Illinois
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Chamberlain, D.W., Pathologist, Forage Crops &
Diseases, U.S.D.A., Urbana, Illinois
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Cutler; G.H.; Agronomist, Purdue Agr. Experiment
Station, Lafayette, Indiana
“DeTurk, E.E., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri
“Frank, F.A., Agronomist, Purdue Agricultural
Experiment Station, Lafayette, Indiana
“Fuelleman, R.F., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hackleman, J.C., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Heusinkveld, D., Agronomist, U.S. Regional Soybean
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Laboratory, Urbana, Illinois
Holman, L.E., Agricultural Engineer, U.S.D.A., Urbana,
Illinois
“Hoover, M.M., Director, Plant Introduction Station,
Ames, Iowa
“Johnson, I.J., Agronomist, Iowa Agricultural
Experiment Station, Ames, Iowa
“Keim, F.D., Agronomist, Nebraska Agricultural
Experiment Station, Lincoln; Nebraska
“Koehler, B., Pathologist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Kramer; H.H., Agronomist, Purdue Agr. Experiment
Station, Lafayette, Ind.
“Krober, O.A., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Lang, A.L., Agronomist, Illinois Agricultural
Experiment Station; Urbana, Illinois
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Marston, H.W., Research Coordinator, A.R.A.,
U.S.D.A., Washington, D.C.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois Morse, W.J., Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland
“Pitner; J.B.; Agronomist; Rockefeller Research
Institution, Mexico City, Mexico
“Probst, A.H., Agronomist, U.S. Regional Soybean
Laboratory, Lafayette, Indiana
“Saboe, L.C., Agronomist, U.S. Regional Soybean
Laboratory, Columbus, Ohio
“Stoa, T.E., Agronomist, North Dakota Agr. Experiment
Station, Fargo, North Dakota
“Torrie, J.H., Agronomist, Wisconsin Agricultural
Experiment Station, Madison, Wisconsin
“Van Doren, C.A., Agronomist, Soil Conservation
Service, U.S.D.A., Urbana, Illinois
“Volk, N.J., Associate Director, Purdue Agr. Experiment
Station, Lafayette, Indiana
“Weber; C.R.; Agronomist; U.S. Regional Soybean
Laboratory, Ames, Iowa
“Weiss, M.G., Agronomist, Iowa Agricultural
Experiment Station; Ames, Iowa
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Woodworth, C.M., Agronomist, Illinois Agr.
Experiment Station, Urbana, Illinois
“Zahnley, J.W., Agronomist, Kansas Agr. Experiment
Station, Manhattan, Kansas
“The ﬁrst speaker of the afternoon was Dr. W.E.
Carroll, Associate Director of the Illinois Agricultural
Experiment Station, who welcomed the collaborators on
behalf of the Experiment Station. Dr. Carroll was asked by
the Chairman of the North Central Directors’ Conference
to attend the Soybean Laboratory meetings and to bring a

report of accomplishments to the next Directors’ meeting.
Dr. Carroll in his talk emphasized the importance of both
informal and formal cooperation among agricultural workers.
He stressed the increase in the cooperative approach to
many problems within the North Central States, especially
since the Production and Marketing Administration has
been organized. The Directors have had much informal
cooperation under way before this time, particularly in the
ﬁeld of livestock marketing and studies on land tenure.
“Reports of Research
“The ﬁrst afternoon of the conference was devoted to the
presentation of reports on soybean research at each station by
collaborators.
“Illinois report by W.L. Burlison–The Illinois
Agricultural Experiment Station has many soybean research
projects, among them one on price studies and one on
the cost of growing and combine harvesting the crop.
The Animal Science Department has projects on protein
supplements for growing and fattening pigs, the nutritive
value of protein feeds and animal products, changes in
nutritive value of feeds due to storage, effect of soybean
meal in poultry rations, and methionine supplementation
in swine rations. The Home Economics Department has
projects on soybeans as human food and on the value of the
protein of soybeans in the dietaries of adult human subjects.
The Agricultural Engineering Department is studying
methods of harvesting, storing, and artiﬁcially drying
soybeans. The Entomology Department is studying the
biology and control of grape colaspis on soybeans and the
control of insects affecting soybeans in storage.
“The Agronomy Department has a number of projects
on soybeans, one being on genetics. In the season of 1947,
studies on soybean hybrids, originally made by Gordon
E. Geeseman in 1945, were continued. Ten varieties were
crossed in all possible ways, making 45 different crosses
in all. The varieties were Chief, Dunﬁeld, Illini, Mukden,
Earlyana, Richland, T117, Hawkeye, Lincoln, and Patoka. F1
plants were grown and compared with the parents in 1946.
Analysis of the data has not been completed. Summary tables
have been made for number of branches per plant, yield
of seed per plant, and weight of 100 seeds. In number of
branches per plant, the hybrids were very nearly the same as
the parents, but in yield of seed, considerable...”
Page 12: In 1946 and 1947 a little more than 900,000
acres in Ohio were devoted to soybean production for seed.
A large percentage of this acreage is in the northwestern onefourth of the state.
“South Dakota report by W.W. Adams–During the
last season, the Group 0, Group I, and Group II Uniform
nurseries were grown, spanning the state’s soybean growing
area from extreme north to south. Several standard varieties
were also included with these uniform tests.
“At the main station, a rate of seed experiment and a row
width trial were established but were not harvested because
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of the extensive hail damage occurring the last of June.
“The work in 1947 indicated the superiority of the
varieties Capital and Hawkeye for certain areas of the state
and reafﬁrmed the position of Ottawa Mandarin as a good
variety for the east-central section. Interest has been directed
toward a few other entries in the variety tests having possible
value for one or more areas of eastern South Dakota.
“In 1948 a variety test for hay will be conducted in
addition to the uniform nurseries and other agronomic trials
for seed.
“Wisconsin report by J.H. Torrie–The soybean research
program of the Department of Agronomy, University of
Wisconsin, is conducted in cooperation with the U.S.
Regional Soybean Laboratory, Urbana, Illinois. The program
is primarily concerned with the breeding of new varieties
adapted for Wisconsin conditions and the evaluation of new
strains developed in Wisconsin and by other stations. The
program for the southern and central portions of Wisconsin
is centered at Madison, whereas that for the northern portion
is under the supervision of Messrs. A.M. Strommen and
C. Rydberg at the Branch Experiment Station, Spooner,
Wisconsin.
“At Madison experiments are under way to determine
the effect of different dates of planting and methods of
planting (broadcast and different row widths) on the yield
and other agronomic characters of several soybean varieties.
Studies are also under way to determine any change that may
occur in yield and other characters of successive generations
of several bulked soybean crosses. The inheritance of downy
mildew reaction is under investigation.
“Soybean genetic work at the Laboratory headquarters
by L.F. Williams–Several experiments in breeding are under
way at Urbana. In one experiment the backcross method of
breeding is being compared with the straight cross. In one
test the cross Lincoln x Richland and the backcross Lincoln
x Lincoln x Richland are being compared, and in another the
cross Lincoln x Ogden and the backcross Lincoln x Lincoln
x Ogden.
“An attempt to combine the high iodine number of the
wild soybean with the desirable agronomic characteristics of
the commercial type has failed. The cross Patoka x Wild has
been crossed and backcrossed to Lincoln, selecting only for
erect habit and freedom from shattering. An analysis of 270
lines from this material indicates no lines much higher than
Lincoln in iodine number and many lines similar to Lincoln
in oil content. Many resemble Lincoln in appearance and
yield. However, some of these lines do have a higher protein
content than the common commercial varieties” (Continued).
Address: Secretary of Conference, Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland.
1029. Liu, Sih-Tsing. 1948. [Seed-borne diseases of
soybean]. Botanical Bulletin of Academia Sinica 2(2):69-80.
June. New Series. [27 ref. Chi; eng]

• Summary: The following fungi were isolated from
soybean seeds in China: Diaporthe phaseolorum var. sojae,
Cercospora kikuchii, C. vignicola, Colletotrichum glycines,
Gloeosporium sp., Phyllosticta sojaecola, Alternaria atrans,
Macrophoma mame, Diplodia sp., Mycosphaerella sojae,
Rhizoctonia solani, and Helminthosporium sp. Address:
China.
1030. Morrison, H.E.; Crowell, H.H.; Crumb, S.E., Jr.;
Lauderdale, R.W. 1948. The effects of certain new soil
insecticides on plants. J. of Economic Entomology 41(3):37478. June. [11 ref]
• Summary: Discusses soybeans grown in Virginia but not in
Oregon. Address: Oregon Agric. Exp. Station.
1031. Lehman, Samuel G.; Graham, J.H. 1948. Results
from dusting soybeans with copper in 1947 (Abstract).
Phytopathology 38(7):570. July.
• Summary: Discusses Bacterial diseases. Dusting soybean
with a mixture consisting of tribasic copper, wheat ﬂour,
DDT and Cherokee clay reduced a severe leaf disease of
unidentiﬁed cause and increased the yield signiﬁcantly.
Address: North Carolina.
1032. Lehman, Samuel G.; Graham, J.H. 1948. Soybean
seed treatment tests in North Carolina in 1947 (Abstract).
Phytopathology 38(7):571. July.
• Summary: Emergence was increased and diseased
seedlings decreased more by Arasan than by Spergon.
1033. Soybean Digest. 1948. Publications–Oilseeds: Oilseed
cultivation in Britain. July. p. 30.
• Summary: “Report of a talk by Prof. C.E. Blackman,
director of research on new crops and methods of weed
control, department of agriculture, Oxford University, before
Farmers Club. Oil and Colour Trades Journal.
“A number of oil crops including soybeans were
discussed. Professor Blackman said over 60 varieties from
the U.S., Canada, Sweden, Poland and Germany have been
tested in England since 1942. Several have been found that
would ripen in England.
“But these early varieties that would ripen there belong
to the dwarf type with pods set close to the ground. They
could not be cut with a binder without much loss, and do not
dry out enough most seasons to be combined.
“There is also the problem of weeds in the seedling
stage in England. There is a slow rise in temperature in May
so that soybeans germinate and grow slowly, allowing weeds
a head start.
“Before soybeans can be regarded as even a probable
crop in England, in Professor Blackman’s opinion new
varieties will have to be found which are earlier, taller, more
productive, and have the lower pods set well off the ground.
And some means of overcoming the weed problem must be
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found.”
1034. Chamberlain, Donald W. 1948. Soybean disease
investigations in 1947. Soybean Digest. Aug. p. 18.
• Summary: “From a paper given at processor and
agronomist meeting at Purdue Univ., Lafayette, Indiana.
“Most of the familiar diseases of soybeans were present
in the Midwest in 1947, but the season presented many
reversals in the scale of relative importance.
“Brown stem rot (Cephalosporium sp.) and bud blight
(tobacco ring-spot virus), two of our most important diseases
in Illinois in the past 3 years, did relatively little damage in
1947, while brown spot (Septoria glycines), once a minor
leaf-spot, has become the most damaging of the leaf-spots
in Illinois. This latter disease becomes especially bad when
soybeans are grown on the same land without rotation.
“The bacterial leaf spot diseases likewise contribute to
the ever-changing picture. In 1943 and 1944 bacterial pustule
(Xanthomonas phaseoli var. sojensis) was the most common
disease of soybeans, while bacterial blight (Pseudomonas
glycinea) was of minor importance. In 1947 bacterial blight
was prevalent throughout Illinois and the Midwest generally,
and bacterial pustule was rare. Wildﬁre (Pseudomonas
tabaci), a disease rather well established in Illinois a few
years ago, was not seen in 1947.
“Two fungus diseases were unusually common in
Illinois during the past year. Rhizoctonia root [rot] and
basal stem rot occurred in the early summer when cool, wet
weather prevailed, killing young plants in scattered spots one
to several feet in diameter. With the advent of dry weather,
the disease disappeared. Later, during the hot, dry period,
Altemaria leaf spot appeared on soybeans throughout most of
Illinois. The dark brown, concentric-ringed lesions appeared
in great numbers as the plants approached maturity. This
is not considered a serious disease, since the parasite is not
aggressive on vigorously growing plants.
“Since disease resistance is of such importance in a
plant-breeding program, an intensive search for resistant
material is under way. In 1947 approximately 1100
introductions and varieties of soybeans were tested for
resistance to bacterial blight at Urbana, Illinois. Fifty
introductions showed relatively little infection, and from
this group three that appeared highly resistant were selected.
Thus a promising source of resistant germ plasm becomes
available to the plant breeders. So far we have found nothing
that shows resistance to bud blight or brown stem rot, and the
search must be continued.
“Some interesting observations on brown stem rot were
made in 1947. The striking leaf symptoms did not appear,
and many growers assumed that no infection was present.
Weekly observations were made in Illinois throughout
the growing season by examining roots and stems for the
presence of the fungus and the brown discoloration. The
disease could be detected in roots and basal stems, and by

the end of July, the internal browning had progressed a few
inches up the stem. During August the disease made little
advance. Records show that average temperatures for August
seldom fell below 75ºF. and were frequently above 80ºF.
This offers a plausible explanation for the mild development
of brown stem rot last year, since high temperatures are
highly unfavorable for development of the disease. A study
of records for the previous 2 years, when brown stem rot
was severe, show that August temperatures were generally
much lower than in 1947.” Address: Assoc. Pathologist, U.S.
Regional Soybean Laboratory, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
1035. Hildebrand, A.A. 1948. Keeping abreast with soybean
diseases in Ontario. Soybean Digest. Aug. p. 16-17.
• Summary: “Soybeans were ﬁrst grown in Canada at the
Provincial Agricultural College, Guelph, Ontario–about
1893, and their distribution to the farmers of the province
began about 1901. For many years they attracted little
attention and, as recently as 1940, there were only 10,000
acres altogether in Canada.
“By 1944, however, the acreage had more than
quadrupled itself to 45,000 acres. The ofﬁcial ﬁgure for 1946
is 59,200 acres and, when authoritative yield ﬁgures for 1947
are available, it is believed that they will indicate an acreage
appreciably higher than for 1946.
“The Canadian goal for 1948 is, 100,000 acres and,
based on a 5-year average yield per acre, production should
approach 2 million bushels. Late in 1947 the price of
soybeans had reached $3.25 per bushel. If this price holds
and, if the 2-million-bushel production level is attained in
1948, the value of the crop should approximate 6 million
dollars.
“Because of generally unsuitable climatic conditions
elsewhere in the Dominion, commercial production of
soybeans is restricted almost entirely to the province
of Ontario. Most of the acreage in Ontario is, in turn,
concentrated in a few counties in the southwestern part of the
province, just across Lake Erie and the Detroit River from
Ohio and Michigan, respectively.
“The Laboratory of Plant Pathology at Harrow, Ontario,
a link in the Dominion Department of Agriculture’s chain
of research institutions stretching across Canada, is located
closest to the soybean-producing area. For the past several
years, therefore, it has devolved upon this laboratory to
keep closely in touch with the disease situation as it affects
soybeans. Each year since 1941, an intensive disease survey
has been made of the expanding soybean acreage and, at
the laboratory, considerable pathological research has been
carried out.
“There are now known some 30 parasitic diseases of
the soybean. Fourteen of them, or approximately half, have
been found in Ontario. At least 8–possibly 9–of these 14
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diseases are known to be seed-borne. The virus diseases are
represented by mosaic and bud blight. Those caused by fungi
are the most numerous and they include downy mildew,
pod and stem blight, Fusariurn blight or wilt, Sclerotinia
stem rot, and brown stem rot. The bacterial diseases have a
representative in the ubiquitous leaf spot or blight.
“Because of the quiescence in some seasons of a
disease that in other years is much more prominent, or
the appearance of new diseases, or, perhaps, the attack in
concentration by a disease that previously was only sporadic
in its occurrence, the disease picture in Ontario has varied
considerably from year to year, the pattern having been
somewhat as follows:
“In 1942, the incidence of mosaic reached epidemic
proportions, infection ranging from slight in some stands
to over 50 percent in others. The outbreak curbed in some
measure the enthusiasm for soybeans that was mounting at
the time. Pod and stem blight was also severe in 1942 and,
like mosaic, was then regarded as a serious menace to the
crop. Subsequently, this view has been modiﬁed because
neither of these diseases has again been so serious a threat as
in 1942.
“In 1943, Fusarium blight held the spotlight and 1944
was high-lighted, by the discovery of bud blight and charcoal
rot. Of these two diseases the former causes most concern.
Obviously, bud blight is on the increase in Ontario and last
year for the ﬁrst time a commercial stand was abandoned
because of the high incidence of infected plants.
“In 1945 and 1946, downy mildew, which is one of the
most consistently-occurring diseases on certain susceptible
varieties, ﬂared into greater prominence than usual.
Investigations at Harrow have revealed that systemicallyinfected plants are in many instances the source of primary
mildew infection. By systemically-infected plants are meant
those that harbor the fungus right in their tissues. Such
plants, acquire the disease in the seedling stage from mildewinfected seed. Subsequently, the growth of the fungus in the
tissues keeps pace with the development of the plant.
“In June or July the mycelium of the fungus appears
externally on the under surface of the leaves and soon
produces spores in abundance. The spores are rapidly carried
by wind or rain or other agencies to neighboring healthy
plants and soon a local epidemic is under way. Under
favorable weather conditions local epidemics can soon
become general.
“In 1946, stem rot, caused by the fungus Sclerotinia
sclerotiorum, was found for the ﬁrst time. A small group of
affected plants, variety Lincoln, was ﬁrst noted on September
11, in the corner of a 12-acre ﬁeld that was protected on two
sides by a thick windbreak. By September 27, the disease
had almost completely destroyed 3 to 4 acres of the 12-acre
stand. In most descriptions of this disease. the stem is said to
he girdled at the point of attack near the soil line, the plant
dying above the girdle. In the present instance, the fungus

had spread in many plants from the stem into the pods, where
seeds were displaced by hard black bodies produced by the
fungus, known as sclerotia. No trace of stem rot was found in
1947.
“The most recently discovered disease is brown stem
rot caused by a soil-inhabiting fungus (Cephalosporium).
Judging from its record in such important soybean-producing
states as Illinois, Indiana and Iowa, brown stem rot may
be one of the most dangerous diseases of soybeans so far
encountered in Ontario.
“Control Measures: With certain at least of the 14
parasitic diseases constituting a potential threat to the
Ontario soybean crop, investigations at the Harrow
laboratory have naturally been focused on possible control
measures. The effectiveness of seed treatment, for example,
has been under careful test for 5 years. Each year samples
of seed being offered for sale throughout the district have
been examined at the laboratory. Almost every year it has
been possible to sort the seed into various categories, which
have been given such designations as healthy, cracked-coat,
etched-coat, mildew-encrusted, and lavender-stained seed,
respectively. The proportion of seed falling into the different
categories has varied from year to year. The quantity of
seeds with cracked-coats, for example, is much greater when
harvesting operations have been carried out under unusually
dry rather than more humid weather conditions. The
cracked-coat fractions of some seed lots combined under dry
conditions have been found to run as high as 18 percent. It
would seem that at least some of this seed-coat injury could
be avoided by more careful adjustment of the combine.
“Apart from mechanical injury, the seed produced
in 1943 to 1946, inclusive, was, in general, of high
germinability and surprisingly free from disease. In these
respects it differed markedly from the seed produced
in 1942. Weather conditions in 1942 were extremely
unfavorable for the crop and the seed produced was the
poorest for many years. Its germinability (23.4 percent)
was, for example, less than one-third that of 1943 seed (87.2
percent) and the diseased portion amounted to almost 40
percent” (Continued). Address: Assoc. Plant Pathologist,
Dominion Lab. of Plant Pathology, Harrow, Ontario, Canada.
1036. Hildebrand, A.A. 1948. Keeping abreast with soybean
diseases in Ontario (Continued–Document part II). Soybean
Digest. Aug. p. 16-17.
• Summary: (Continued). “Seed Treatment: Each year since
1943, non-sorted seed as well as seed segregated into one or
other of the categories mentioned above, was treated, prior
to planting, with certain of the more-recently-developed
seed protectant dusts, namely, Spergon, Arasan, Fermate,
and Phygon (1946 and 1947, only). Except that all planting
was done by hand, the tests were carried out in the outdoor
laboratory plots according to accepted cultural practice for
the crop. They were so designed also that results could be
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subjected to the type of analysis (statistical) that is regarded
as necessary by the agricultural scientist.
“Brieﬂy, the results may be summarized as follows. With
poor-quality, weather-damaged seed, such as that produced
in 1942, with the cracked-coat (combine-injured) fraction
of otherwise high-quality seed, such as that produced from
1943 to 1946, inclusive, and with mildew-encrusted seed,
treatment with Spergon (2 oz. per bu.) consistently increased
emergence and yield. These were the only instances,
however, in which increases in early stands of plants as the
result of seed treatment, were reﬂected in increased yields
that were proven by analysis to be really signiﬁcant.
“Despite the fact that treatment of healthy seed is not
likely to result in greatly increased yields, nevertheless,
growers are being encouraged to adopt the practice; in fact,
this spring they were urged to do so because 1947 seed,
like that of 1942, showed appreciable weather damage.
Moreover, some 1947 seed lots showed a high percentage of
seeds encrusted with the over-wintering spores of the downy
mildew fungus. Downy mildew is one seed-borne disease
that seems to be especially amenable to control by seed
treatment with Spergon. This treatment does not appear to
have modiﬁed root-nodule formation in the slightest degree.
“In Ontario, bud blight is being regarded with the same
apprehension as in the more important soybean-producing
areas in the United States. The possibility of perpetuation
and spread of the disease through the seed has been carefully
investigated at Harrow over the period of the last 3 years.
The evidence to date would strongly indicate that bud blight
is not a seed-borne disease.
“From the foregoing it may be readily gathered that
the disease-picture in soybeans in Ontario is not greatly
dissimilar to that in the United States. Although the number
of diseases capable of attacking the crop is impressive,
fortunately none of them has to date seriously curtailed crop
production in Ontario. If, however, as seems to be indicated,
the, crop should be grown much more intensively in Ontario,
it is felt that as the result of the investigations carried out at
the Harrow laboratory, the disease factor may be prevented
from becoming an important limiting factor in production.
Photos: (1) “At left, bacterial blight, one of the most
commonly occurring soybean diseases in Ontario. Center,
mosaic, one of the most important virus diseases. Right:
mildew, important on susceptible varieties.” Photos of 3
separate leaves are shown. (2) “Devastation caused by pod
and stem blight in an Ontario soybean ﬁeld.” (3) “Dr. A.A.
Hildebrand.” Address: Assoc. Plant Pathologist, Dominion
Lab. of Plant Pathology, Harrow, Ontario, Canada.
1037. Soybean Digest. 1948. Rotation only control for stem
rot. Aug. p. 18.
• Summary: “In combatting brown stem rot of soybeans, a
fungus disease ﬁrst discovered in 1944, farmers in the heart
of the North Central states area, where it now is established,

so far have nothing except crop rotation.
“But crop rotation, soybean specialists of the U.S.
Department of Agriculture have discovered, is a dependable
means of getting good yields, while the search for resistant
strains is underway. Last year at the Department’s Soybean
Laboratory, at Urbana, Illinois, and on nearby farms, tests
of more than 1,000 varieties and some strains recently
introduced from the Orient brought out none with resistance
to the fungus. Even more extensive tests are under way this
year. Resistant varieties would make possible growing the
crop as often as desired.
“First found in central Illinois, the disease has become
increasingly important in that state and in Indiana, Iowa,
Missouri, and Ohio. In the beginning when the brown stem
rot effects showed in ﬁelds they were thought to be the result
of frost damage, but there was no record of temperatures low
enough for that. However, badly infected ﬁelds have a frosty
appearance–white with the fungus. The plant pathologists
took advantage of the whited ﬁelds to study the disease on a
broad scale from the air. Photographs that contrasted healthy
and infected ﬁelds brought them the evidence that it can be
controlled by means of crop rotation–a soybean crop only 1
year out of 4.
“Brown stem rot is held in check by hot weather but it
does great damage, usually in late summer and early fall,
when the temperature drops to between 60 degrees and 70
degrees F. Temperatures above 80 degrees suppress it.
“The fungus is soil borne and dies out with 3 years of
cropping to unaffected plants. So far it has been found to
attack only the soybean and the little grown mung bean.
“While the research men continue looking for breeding
material with which to put resistance to brown stem rot
into the crop, farmers in affected areas have the sometimes
inconvenient consolation of a 4-year rotation.”
1038. Welch, A.W.; Gilman, J.C. 1948. Hetero- and homothallic types of Diaporthe on soybeans. Phytopathology
38(8):628-37. Aug. [10 ref]
• Summary: “In the course of investigation of soybean
diseases, two members of the genus Diaporthe were found
which were different relative to pathogenicity and type of
perithecial development.” Address: USDA and Iowa Agric.
Exp. Station.
1039. Conover, Robert A. 1948. Study of two viruses causing
mosaic diseases of soybean. Phytopathology 38(9):724-35.
Sept. Based on his 1947 PhD thesis, Univ. of Illinois. [10 ref]
• Summary: An early report that Bean Yellow Mosaic Virus
affects soybeans in the USA. The symptoms of soybean
mosaic, caused by Soja virus 1, and of yellow mosaic,
caused by a strain of Phaseolus virus 2, are described.
Soybean mosaic was severe at 18.5º C. and largely masked
at 29.5º. Soja virus 1 produced systemic infection only
on soybeans, but was recovered from the symptomless
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inoculated leaves of certain varieties of garden beans. The
virus was transmitted by the pea aphid and the peach aphid,
and also through seeds. The thermal inactivation point was
64-66º C.; longevity in vitro 4-5 days. Yellow mosaic was
not markedly affected by air temperature. The virus induced
mottling on several other legumes. The thermal inactivation
point was 54-56º C.; longevity in vitro 3-4 days. It was not
seed-transmitted. Address: Univ. of Illinois.
1040. Hartwig, Edgar E. 1948. Breeding soybeans for the
southern states. Soybean Digest. Sept. p. 28-29.
• Summary: “Certain qualities are desired in a soybean
variety regardless of where it is grown. These qualities are
high seed yield, good seed quality, high percentage of oil
and protein, adaptability to combine harvesting, and freedom
from disease injury. However, one quality which does differ
markedly both in requirements and behavior is maturity.
Maturity and adaptation to speciﬁc environments are
characteristics which make southern varieties different from
Cornbelt varieties.
“Nearly 30 years ago plant physiologists learned that
soybeans were very sensitive to length of day. That is, some
types will begin to ﬂower and develop seed with 16 hours
of daylight while other varieties will not begin to reproduce
until day length is 14 hours or less. Under the day length
conditions occurring at Memphis during the growing season
all strains adapted to the central Cornbelt area will begin
ﬂowering in about 30 days after emergence. Consequently
they make only limited growth and mature too early to give
maximum seed yields. On the other hand a variety like
Ogden which makes good growth and matures about October
10 at Memphis will not mature before frost in central Illinois.
“During the past several years we have been evaluating
soybean varieties with regard to their speciﬁc qualities and
characteristics. We are not only interested in learning which
are the best strains available but also what characteristics
each strain possesses so that we might use these good
qualities in our improvement program.
“Soybeans are a self pollinated crop. Once a variety is
established as a uniform type, we have practically no chance
of making any improvement by selection within that variety.
To make improvement we must have variability. To get this
variability it is necessary to make crosses between types
possessing the different characteristics and selecting in later
generations. Some of the more advanced work has dealt with
getting improved seed holding, adaptation to speciﬁc areas,
and disease resistance.
“One of the varieties well adapted for seed production
in much of the South is Ogden. The Ogden variety gives
excellent seed yield, stands up well, is moderately resistant
to the bacterial leaf diseases, and has a quite satisfactory oil
content. However, Ogden will shatter under some conditions
and also sometimes produces seed of poor quality. One
of the types chosen to combine with Ogden to correct

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

capacity to produce high seed yields in areas where adapted,
providing of course that the nutrient requirements are
fulﬁlled. It is recognized that these and other varieties have
limitations and breeding work is in progress to correct some
of these defects. Furthermore, it is recognized that progress
in any breeding program is dependent on knowledge of
the inheritance of the various qualities and characteristics.
We, therefore, are interested in problems directed toward
gaining further genetic information as well as practical
improvement.”
Note: On the cover of the issue in large letters is
written “The Soybean Moves South.” Address: Agronomist,
U.S. Regional Soybean Lab., Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration, USDA.
1041. Agricultural Gazette of New South Wales. 1948. New
plant diseases. 59(10):530, 536. Oct. 1.
• Summary: “During the six months ended 30th June, 1948,
the following diseases were recorded for the ﬁrst time in
New South Wales.” The diseases are arranged alphabetically
under the scientiﬁc name of the 27 host plants. “Soja
max (Soybean)–Soja virus 1 Gard. & Kend. (Mosaic);
Cercospora diazu Miura (Leaf Spot or Frog Eye Spot);
Grafton.”
1042. Allington, William B.; Chamberlain, Donald W. 1948.
Brown stem rot of soybean. Phytopathology 38(10):793-802.
Oct. [11 ref]
• Summary: Brown stem rot of the soybean was ﬁrst
discovered in 1944 in central Illinois by Allington. The
causal fungus is named Cephalosporium gregatum n.
sp. and its morphology and cultural characteristics are
described. The best medium for sporulation was soybean
stem agar, on which conidia appeared after 5 days at 20º
C. The minimum, optimum, and maximum temperatures
for mycelial growth were below 8º, 22-24º, and above 30º;
and for germination 15º, 21-25º, and 30º respectively. The
optimum and maximum for sporulation were 15-20º and
28º. Air temperatures below 21º were essential for the rapid
development of the disease. Address: Div. of Forage Crops
& Diseases, Bureau of Plant Industry, Soils & Agricultural
Engineering, Urbana, Illinois.
1043. Douglas, Marjory Stoneman. 1948. The most
unforgettable character I’ve met [Barbour Lathrop]. Reader’s
Digest. Nov. p. 67-71.
• Summary: Describes the work of Barbour Lathrop and
David Fairchild in setting up the Section of Foreign Seed
and Plant Introduction within the U.S. Department of
Agriculture. Fairchild was one of the earliest importers
of soybean varieties into the U.S. Lathrop, born in
1846 in Alexandria, Virginia, was an American traveler
extraordinaire. He wanted nothing for himself except to be
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free and to travel light. He never owned any property and
never married. The room he kept at the Bohemian Club in
San Francisco was the most permanent home he knew. The
income he inherited from after his father’s death in 1885 was
enough for his constant travels and a few good clothes. He
gave away much of his money in research grants to young
scientists and students. In 1885 he visited Japan and visited
the Hairy Ainus. “To have foreign plants introduced into the
United States became the most important purpose of his life.
There was at that time no provision for such a project in the
Department of Agriculture. Lathrop’s ﬁrst thought was to
ﬁnd a young scientist who could travel with him and look
for plant material. On shipboard, during his 18th trip around
the world, he met David Fairchild, a young plant pathologist
who had resigned from the Department of Agriculture to
study entomology at Naples. Two years later Lathrop gave
Fairchild the money with which to begin in Java his great
studies of the plant treasures of the tropics. Lathrop then took
him around the world to study plant life.
“In 1897 Fairchild presented a plan for a bureau of plant
introduction to the Secretary of Agriculture, who approved
it and appointed Dr. Fairchild to set it up. There was still
no appropriation for it, but funds from the Forestry division
were used to establish a place where foreign plants and seeds
could be received.
“Lathrop descended on Washington and insisted that
Dr. Fairchild needed to know much more about exotic plants
before the bureau could function effectively. Accordingly,
Fairchild was designated a Special Agent of the Department
of Agriculture, but Lathrop paid his salary and all expenses
of new years of exploring together. After nine years of
travel, Dr. Fairchild returned to Washington to become Chief
Plant Explorer of the Bureau of Foreign Seed and Plant
Introduction.
“Later in Florida, where Dr. Fairchild founded a Tropical
Plant Introduction Garden, the ﬁrst award of the Meyer
Medal for Plant Introduction was made to Lathrop.” Note:
This medal was created memorial for plant explorer Frank N.
Meyer, who died in 1918.
An illustration (line drawing) shows a portrait of
Lathrop.
1044. Castellani, E. 1948. Le virosi della soia [Soybean
viruses]. Olearia, Rivista delle Materie Grasse 2(12):838-44.
[Ita]*
• Summary: The three known soybean viruses include:
Yellow mosaic virus, the bud blight virus. Symptoms of
these. Damages caused by these viruses. Means of combating
them. Viruses are not yet found on soybeans in Italy.
1045. Katznelson, H.; Richardson, L.T. 1948. Rhizosphere
studies and associated microbiological phenomena in relation
to strawberry root rot. Scientiﬁc Agriculture (Ottawa)
28:293-308. [27 ref]*

1046. Savulescu, T. 1948. Le moldou du soja [The mildew of
soybean]. Bulletin, Section Sci., Acad. Roum/Romana 30:6 or
3:493-98. [Fre]*
1047. Bromﬁeld, Louis. 1948. Malabar farm. New York and
London: Harper & Brothers. viii + 405 p. Illust. (by Kate
Lord). 22 cm.
• Summary: This book is about Malabar Farm in Ohio,
written from 1944 to 1945 while the author was living and
working there. Much of this book is about the philosophy
and practice of farming.
Chapter 13, “The organic-chemical fertilizer feud”
begins: Justus Liebig was born in Darmstadt in 1803. At
age 15 he decided to become a chemist. He was always
trying to extend the boundaries of human knowledge, to
penetrate into the unknown. At times he was unorthodox,
speculating about things that other professors regarded as
already settled and beyond dispute. “Eventually he became
one of the world’s greatest scientists and he brought to world
agriculture a revolution. He was the creator of the principle
of chemical fertilizer.” He was a Renaissance man with
many interests and deep curiosity, a man of broad culture and
knowledge. He understood that “the content, implications,
and potentialities of a cubic foot of soil reach far beyond the
realms of purely inorganic chemistry.
“From Liebig there stemmed a whole school of false
disciples (or rather narrow and limited fellows)” which he
surely would have disavowed.
“On the other hand there has grown up during the past
generation another school of thought, as fanatic as the pure
specialist, inorganic chemists are limited and academic. They
are the people who believe passionately that all chemical
fertilizer is poison and that in decaying and decayed organic
matter lies the salvation of the agriculture and of the world.
They are perhaps a shade nearer the truth...”(p. 274-76).
“Louis Bromﬁeld was born in Mansﬁeld, Ohio in 1896
to Charles Brumﬁeld, originally from New England, and
Annette Marie Coulter Brumﬁeld, the daughter of an Ohio
pioneer. Bromﬁeld decided to change the spelling of his
name after it was misspelled on one of his early works.
One of Mansﬁeld, Ohio’s most famous natives, his home
was Malabar Farm, near Lucas, Ohio, from 1939 until his
death in 1956.”
“Bromﬁeld studied agriculture at Cornell University
from 1914 to 1916, but transferred to Columbia University to
study journalism.” He was married in 1921.
“In 1925, Bromﬁeld and his family left for a vacation in
France, a country he had come to love during the war. They
stayed for thirteen years. Paris, between the wars was known
for its expatriate community of American writers. Among
the Bromﬁelds’ friends were Edith Wharton, the poet Natalie
Barney, Sinclair Lewis, and Gertrude Stein.
“As World War II threatened Europe, the Bromﬁeld
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family returned to the United States, where Bromﬁeld bought
1,000 acres near his native Mansﬁeld, Ohio. The farm, which
he named “Malabar Farm” was to become his major work
during his last 20 years. Bromﬁeld was an early proponent
of organic and self-sustaining gardening, and his farm was
one of the ﬁrst to ban pesticides. The farm was used as a
government test site for soil conservation practices” (Source:
Wikipedia, at Louis Bromﬁeld).
1048. Engelbeen, M. 1948. Le soja au Congo Belge [Soya
in the Belgian Congo]. Brussels, Belgium: Ministere des
Colonies. 94 p. 25 cm. [200 ref. Fre]
• Summary: Contents: Preface. 1. The soybean: Habitat
and acclimatization: Genus and species, sub-species and
varieties, habitat and acclimatization. 2. The principal
factors in soybean production: Climate, nature of the soils,
symbiotic bacteria, selection and hybridization, cultural
methods, enemies and diseases. 3. Seed storage and
multiplication. 4. Nutritional value of soya: Generalities,
soymilk, tofu, okara (tourteau de soja; the pulp remaining
after ﬁltering off soymilk), soy oil, soy ﬂour. 5. Industry and
commerce. 6. Perspectives on soya in the Belgian Congo.
Summary. Bibliography consulted.
The section titled “Introduction and Acclimatization
to the Belgian Congo (p. 30) states: “Known in Africa for
30 years, the cultivation of soya has not yet passed the
experimental stage. Numerous introductory trials were
conducted with multiple varieties which originated in East
Asia and the United States.
“Soya was mentioned for the ﬁrst time in the Belgian
Congo by Commandant Lemaire [Charles François
Alexandre Lemairé], who ﬁrst encountered them at
Stanleyville [later renamed Kisangani] in 1908. It was
introduced, shortly afterwards, to the Eala botanical garden
(near Coquilhatville). The ﬁrst agronomic trials took place
in 1915; the agronomist Mestdagh, at Lusambo (Sankuru
[Kasai]) harvested 1,472 kg of yellow soybeans and 1,786 kg
of black soybeans.”
Note 1. I.N.E.A.C. stands for Institut National pour
l’Étude Agronomique du Congo Belge.
Note 2. This document contains the second earliest
date seen for soybeans in Zaire (1908). The source of these
soybeans is unknown. These soybeans were probably
being cultivated in 1908, but we cannot be sure. Address:
Ingenieur agronome colonial Lv., Chef du Bureau d’Etudes
de l’I.N.E.A.C.
1049. Hill, Charles R. 1948. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 9.
• Summary: “Four varieties were sown. Seeding date was
6/1, and emerged uneven 6/21, making little growth until the
last of June after which time they grew rapidly, but were a
total loss by grasshoppers.”

Note: No soybean trials were conducted in 1949.
Address: Superintendent, Sheridan Field Station, Sheridan,
Wyoming.
1050. Koens, A.J. 1948. Peulgewassen [Leguminous crops].
In: C.J.J. van Hall and C. van de Koppel, eds. 1948. De
Landbouw in de Indische Archipel [Agriculture in the
Indonesian Archipelago]. ‘S-Gravenhage: N.V. Uitgeverij W.
van Hoeve. Vol. IIA. 905 p. See p. 241-42, 258-274, 473. In
collaboration with G.G. Bolhuis. [79 ref. Dut]
• Summary: This chapter on Leguminous plants has three
parts: (1) Peanuts. (2) Soybean. (3) Kratok.
The part on the soybean (Sojaboon) has the following
contents: The plant. Varieties. Selection. Soil and climate.
Methods of cultivation. Insects and diseases. Economics.
Planting. Utilization. Value as a food (source of nutrients)
for the people of Indonesia (Indonesië). Trade and commerce
(Handel). Contains an excellent bibliography.
The section on “Utilization” mentions (and describes
brieﬂy how each is made): green vegetable soybeans (de
halfrijpe planten), whole dry soybeans, roasted soybeans,
ketjap (or soja or shoyu or taoyoe), tofu (tao-hoe,
bonenkaas), baked tofu, ﬁrm tofu (tao koan; also simmered
with Curcuma longa), sprouts (taogè. Taogè of katjambah
bestaat uit kiemplantjes van sojabonen–which means “Taogé
or sprouted seeds consists of germinated soy beans”),
Indonesian-style miso (tao-tjiong), fermented black soybeans
(tao-dji), tempeh (tempe), MSG (Vetsin), soybean meal
(sojameel).
Note. This is the earliest Dutch-language document seen
(Jan. 2013) that gives a name to soy sprouts; it calls them
kiemplantjes van sojabonen.
1051. Cochrane, Vincent W. 1949. Crop residues as causative
agents of root rots of vegetables. Connecticut Agricultural
Experiment Station, Bulletin No. 526. 34 p. Jan. [51 ref]
• Summary: The section titled “Series II. The effect of
timothy and soybean on root rot” (p. 16-20) examined
the effect of these crops and three soil treatments on root
browning and yield of head lettuce and spinach, and on root
browning of potato.
The section titled “Series III. The effect of clover and
soybean on root rot” (p. 21-22) examined the effect of these
crops and three soil treatments on root browning and yield of
head lettuce.
Root rot was less and yields were higher after soybeans
than after the other legume.
“Summary: The experimental evidence supports the
hypothesis that certain plant residues cause an increase in
root rot and a decrease in yield of succeeding crops. The
effect is not explicable on the basis of nutrient starvation
nor on the grounds of simple pathogenesis by a nematode or
microorganism.” “Root rot attributable to the clover residues
reached an average level of 19.5 per cent, as compared
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to 10.5 per cent after soybean. The average plant weight
of lettuce after clover was about two-thirds of that in the
soybean controls.”
A photo (p. 13) shows the diseased roots of lettuce
when the previous crop was soybeans. Address: Asst. Plant
Pathologist, New Haven, Connecticut. Present address: Dep.
of Biology, Wesleyan Univ., Middletown, Connecticut.
1052. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 15: “b. Committee to
consider desirability of outlining general rules for guidance
of the soybean conference group in the increase and release
of new soybean varieties.
“J.P. Gray, W.M. Myers
“D.G. Miley, J.F. O’Kelly
“W.J. Morse, W.R. Paden
“J.L. Cartter, Chairman
“c. Committee to consider needed research on fertilizer
applications and the effect of competition on the accuracy of
yield testing in soybean nurseries.
“C.R. Adair, J.D. Pitner
“E.E. Hartwig, L.N. Skold
“W.L. Nelson
“W.R. Paden, Chairman
“Thursday morning, March 3–C.R. Adair Chairman
“The Breeding Program of the Regional Laboratory in
the Southern States–Past, Present, and Future–Round Table
Discussion–Several ideas were brought out in the round table
discussion on breeding. There was general agreement that
more fundamental genetic work was necessary. Dr. Miley
of the Delta Branch Station, Mississippi Experiment Station
stated that he supported wholeheartedly the idea of more
fundamental studies by the U.S.D.A. staff with more of the
practical breeding work if necessary being carried on by state
men in order that the fundamental research could progress
rapidly.
“Date of ﬂowering or length of period from ﬂowering
to maturity may have an important bearing on oil content.
Among crosses from low oil parents the high [oil] progeny
may be due to date of blooming–an environmental rather
than genetic effect.
“A desire was expressed for segregating material from
a wider range of crosses for local selection work. More F2
seed can be obtained by spaced F1 plants. If any selection
has been exercised in the F2 generation, this fact is important
to know when studying the F3 and such notes should
accompany the distribution of any of this material, In the F2,
selection can be made for some characters such as maturity
and disease resistance. Dr. Myers expressed the opinion

that if we know more about inheritance of quantitative
characters and what factors could be selected for in the F2
and what could not be, we would be in a position to make
more rapid progress. It was his opinion that we would make
more progress in the next 10 years by concentrating on
fundamental studies coordinated in a balanced program with
practical breeding than we would through practical breeding
alone in a similar length of time.
“Soybean Disease Investigations in the Southern States
by Howard W. Johnson–The attention of those present was
called to pages 102 to 107 of the “Results of the Cooperative
Uniform Soybean Tests, 1948. Part II. Southern States”
where the results of the soybean disease research in the
South has been summarized. Particular attention was called
to page 103 where are listed the varieties and strains in the
uniform groups that appear to be resistant to the bacterial
foliage diseases. In addition to the disease readings made on
the uniform nurseries by the cooperating pathologists, strains
appearing to possess resistance are planted in a special
disease nursery at Stoneville, Mississippi, and an attempt is
made to obtain a uniform infestation of the bacterial foliage
diseases by inoculating spreader [sic] rows of the highly
susceptible Ralsoy variety.
“The work of Graham on the bacterial foliage diseases,
of Lehman on purple seed stain, of Weimer on southern
blight and of Holdeman on anthracnose was reviewed. Tables
of data were presented showing that treating soybean seed
with chemical disinfectants in the fall of harvest or in the
spring before planting resulted in better stands at Stoneville,
Mississippi, but failed to give increased yields with the
relatively high seeding rates used.
“Slides were shown illustrating the injury caused in
soybean nurseries by the velvet bean caterpillar, the bean
leaf beetle and the green clover worm. Practical control of
these pests can be obtained by timely applications of D.D.T.
dust. The copper dusting experiments in North Carolina and
at Stoneville were reviewed and the possibility of using a
D.D.T.-copper dust mixture for control of insect pests and
bacterial foliage diseases was suggested.
“Preliminary results of tests set up at Stoneville,
Mississippi in cooperation with the Southern Regional
Research Laboratory to determine whether a mixture of
propylene glycol dipropionate and 4,6-bis-chloromethyl
xylene applied to soybean seed in the fall would prevent loss
of viability during storage were presented.
“While no signiﬁcant differences were evident in the
data for the ﬁrst four months of storage, attention was called
to the fact that the test had been set up with S-100 seed,
having an original moisture content of 10.4 percent. Could
the test have been set up earlier while the moisture content
was above 14 percent, it is felt that beneﬁts from treatment
might have been demonstrated.
“Thursday afternoon, March 3–J.P. O’Kelly, Chairman
“The Place of the New Varieties Released in the North
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Central States by L.F. Williams–Several new varieties have
been named in the Northern States in recent months and
the origin and place of these may be of some interest to this
group. The Wabash variety is derived from a cross between
Dunﬁeld and Mansoy. This variety is similar to Chief in
maturity and is an improvement over Chief in yielding
ability, resistance to lodging and in oil content of the seed. It
has been a much more dependable yielder in Group IV than
Chief and Gibson. It is being released by Indiana, Illinois,
Missouri and Kansas and is recommended for the Southern
portion of Indiana and Illinois, and the Central portion of
Missouri.
“The Hawkeye variety is descended from a cross
between Mukden and Richland. This variety is of Richland
maturity and is similar to Richland in appearance, but yields
much better, is somewhat taller, and has a higher oil content.
It has been released by Ohio, Indiana, Illinois, Wisconsin,
Iowa, Minnesota, Nebraska and South Dakota. This variety
should replace Richland in commercial production.
“The Monroe variety is from a cross between Mukden
and Mandarin and has been released particularly as an early
variety to precede winter wheat in Northern Ohio. It is
between the two parents in maturity” (Continued). Address:
Secretary to the Conference, Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
1053. Pfadt, Robert E. 1949. Food plants as factors in the
ecology of the lesser migratory grasshopper Melanoplus
mexicanus (Sauss.). Wyoming Agricultural Experiment
Station, Bulletin No. 290. 51 p. May. See p. 11.
• Summary: “A search was made through the literature for
references to plants upon which M. mexicanus has been
recorded as feeding.” Table 4 lists soybeans as one of these
plants, under “ﬁeld crops.” Note: There is no statement
or even implication that the soybeans, upon which this
species of grasshopper fed, were grown in Wyoming. In the
Appendix (p. 49), which lists numerous plants, the soybean
is not mentioned. Address: Associate Research Entomologist,
Laramie.
1054. USDA Extension Service. 1949. Eight steps in grading
soybeans. Under revised standards, effective September 1,
1949. AIS-84. 8 p. June. A revision of AWI-35, which it
supersedes.
• Summary: First describes what farmers can do to grow
soybeans that will grade high: Use good seed, make a good
seedbed, and harvest carefully. Then discusses various
aspects of grading such as sample taking, odor, weevils and
garlic seeds, moisture, test weight, foreign material, mixed
colors, splits, and damage. A table describes the 4 different
U.S. soybean grades, and “sample grade.”
Seven photos show an inspector performing the 8 steps
in grading soybeans. Address: Washington, DC.

1055. Morse, W.J.; Cartter, J.L.; Williams, L.F. 1949.
Soybeans: Culture and varieties. Farmers’ Bulletin (USDA)
No. 1520 (Revised ed.). 38 p. Aug. Revision of 1927 and
1939 editions.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Varieties. Description of
varieties. Improved varieties. Soil preferences. Soil erosion.
Preparation of seedbed. Fertilizers and lime. Inoculation.
Time of seeding. Methods of seeding. Rate of seeding. Depth
of seeding. Cultivation. Soybeans in rotations. Soybeans
in mixtures: Soybeans and corn, cowpeas, Sudan grass,
millet, sorghum. Insect enemies of soybeans: Grasshoppers,
velvetbean caterpillar, leafhoppers, blister beetles, bean
beetles, Japanese beetles, other beetle enemies, army
worms and other caterpillars, chinch bugs. Diseases of the
soybeans. Other enemies of soy beans (rabbits, pigeons, deer,
woodchucks).
The section on “History,” states (p. 2): “Since 1890 most
of our agricultural experiment stations have experimented
with soybeans, and many bulletins treating of various phases
of the crop have been published. In 1898, the United States
Department of Agriculture began the introduction of a large
number of soybeans from Asiatic countries. Since that time
the acreage of soybeans has increased nearly three-hundredfold–from less than 50,000 acres in 1907 to 12,427,000
acres in 1946. Increase of acreage and production has been
closely correlated with the introduction of varieties and
their improvement through selection. Remarkable progress
has been made in the last few years in developing food and
industrial uses.”
The section on “Varieties” (p. 5-7) states: “Soybean
varieties have been classiﬁed as early or late, depending on
when they ripen under the latitude and climatic conditions
at the location where they are grown. Another means of
expressing maturity that is coming into general use among
plant breeders is a classiﬁcation according to the relative
maturity groups. The varieties being grown in the United
States have been divided into nine maturity groups (0
through VIII), group 0 and I being adapted to the northern
part of the country. The succeeding groups are adapted
further south, group VIII being grown in the Gulf-coast
region. A map of the United States (ﬁg. 3) shows the
areas “where varieties in each of the soybean maturity
classiﬁcation groups are adapted as a full-season crop.
A full-page chart (p. 7) shows the varieties in each of
the 9 maturity groups. Within most groups, the varieties
are divided into commercial, forage, and vegetable, and the
vegetable group is further divided into “green bean” and
“mature bean.” Group 0: Commercial–Capital, Flambeau,
Goldsoy, Kabott, Minsoy, Montreal Manchu, Norsoy,
Pagoda, Pridesoy. Green vegetable–Agate, Sac, Sioux.
Group I: Commercial–Blackhawk, Cayuga, Habaro, Manchu
3, Manchu 606, Manchukota, Mandarin, Mandarin (Ottawa),
Mandarin 507, Monroe, Ontario, Wisconsin Black. Forage–
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Cayuga, Wisconsin Black. Green vegetable–Green Giant,
Hidatsa.
Group II: Commercial–Bavender Special, Earlyana,
Granger, Harman, Hawkeye, Mandell, Mingo, Mukden,
Richland, Seneca. Vegetable: Green bean–Bansei, Etum,
Hakote, Jogun, Kanro, Kanum, Mendota, Sato, Sousei.
Vegetable: Mature bean–Bansei, Etum, Jogun, Kanro,
Kanum, Mendota, Sousei. Group III: Commercial–Adams,
Chief, Dunﬁeld, Illini, Lincoln, Manchu, Pennsoy, Scioto,
Viking. Vegetable: Green bean–Chusei, Hokkaido, Kura,
Tastee, Willomi, Wolverine. Vegetable: Mature bean–Chusei,
Hokkaido, Willomi, Wolverine.
Group IV: Commercial–Boone, Gibson, Hongkong,
Macoupin, Mansoy, Midwest, Morse, Mount Carmel, Patoka,
Wabash. Forage–Ebony, Kingwa, Norredo, Peking, Virginia,
Wilson. Vegetable: Green bean–Aoda, Chame, Emperor,
Funk Delicious, Imperial. Vegetable: Mature bean–Emperor,
Funk Delicious, Imperial.
Group V: Commercial–Haberlandt, Herman,
Hollybrook, S100. Vegetable: Green bean–Easycook, Hahto,
Higan. Vegetable: Mature bean–Easycook, Higan.
Group VI: Commercial–Arkan, Arksoy, Arksoy 2913,
Armredo, Delsoy, Dortchsoy 2, Magnolia, Mamredo, Ogden,
Ralsoy, Rose Non Pop. Forage–Laredo. Vegetable: Green
bean–Rokusun, Delsoy. Vegetable: Mature bean–Rokusun,
Delsoy.
Group VII: Commercial–Charlee, Clemson, C.N.S.
(Clemson Nonshattering), Georgian, Hayseed, Mammoth
Brown, Mammoth Yellow, Missoy, Monetta, Palmetto,
Roanoke, Tennessee Non Pop, Tokyo, Volstate, Woods
Yellow, Yelredo.
Group VIII: Commercial–Acadian, Arisoy, Creole,
Delsta, LZ, Mamloxi, Mamotan, Nanking, Pelican,
Seminole, Yelnando. Forage–Avoyelles, Biloxi, Creole,
Gatan, Otootan. Forage–Avoyelles, Biloxi, Creole, Gatan.
Otootan. Vegetable: Green bean–Cherokee, Nanda,
Seminole. Vegetable: Mature bean–Nanda, Seminole.
Description of varieties: Each of the varieties listed
above is described here in detail in alphabetical order.
The following synonyms are also included: Black Beauty
(Same as Ebony). Brown Otootan (Same as Tanner). Early
Green (Same as Medium Green). Early Indiana Laredo
(Same as Norredo). Early Laredo (Same as Norredo). Early
Mandarin (Same as Mandarin). Early Virginia Brown (Same
as Virginia). Early Wilson (Same as Wilson). Early Wilson
Black (Same as Wilson). Early Wisconsin Black (Same
as Wisconsin). Early Woods Yellow (Same as Arksoy).
Early Yellow (Same as Ito San). Edsoy (Renamed Delsoy).
Giant Brown (Same as Mammoth Brown). Green (Same
as Medium Green). Guelph (Same as Medium Green).
Hollybrook Early (Same as Midwest). Illinois VC-VT (Same
as Ilsoy). Indiana Hollybrook (Same as Midwest). Japan
Pea (Same as Ito San). Large Brown (Same as Mammoth
Brown). Large Yellow (Same as Mammoth Yellow).

Late (Same as Mammoth Yellow). Late Yellow (Same as
Mammoth Yellow). McClave (Same as Midwest). Mammoth
(Same as Mammoth Yellow). Manchuria (Same as Pinpu).
Medium Early Green (Same as Medium Green). Medium
Early Yellow (Same as Ito San). Medium Yellow (Same as
Midwest). Mongol (Same as Midwest). Northern Hollybrook
(Same as Midwest). Ohio 9035 (Same as Hamilton). Purredo
(Same as Norredo). Red Otootan (Same as Tanner). Red
Tanner (Same as Tanner). Roosevelt (Same as Midwest).
Sable (Same as Peking). Shanghai (Same as Tarheel Black).
Southern (Same as Mammoth Yellow). Southern Medium
Green (Same as Tokyo). Tarheel (Same as Tarheel Black).
Tarheel Brown (Same as Mammoth Brown). Vanderburg
Black (Same as Norredo). Virginia Brown (Same as
Virginia). Virginia Early Brown (Same as Virginia). Wilson
Black (Same as Wilson). Wilson Early Black (Same as
Wilson). Wisconsin Early Black (Same as Wisconsin Black).
Yellow (Same as Mammoth Yellow).
Footnote (p. 8): The following varieties of soybeans do
not appear in the present publication as they are no longer
handled by growers and seedsmen and have been superseded
by improved varieties: A.K., Aksarben, Arlington, Austin,
Black Eyebrow, Chernie, Chestnut, Chiquita, Columbia,
Delnoshat, Dixie, Early Brown, Elton, Fuji, George
Washington, Goku, Goshen Proliﬁc, Hamilton, Harbinsoy,
Hiro, Hoosier, Hurrelbrink, Ilsoy, Ito San, Jet, Lexington,
Medium Green, Merko, Mikado, Ogemaw, Old Dominion,
Oloxi, Osaya, Ozark, Pee Dee, Pine Dell Perfection, Pinpu,
Shiro, Sooty, Southern Green, Southern Proliﬁc, Soysota,
Suru, Tarheel Black, Toku, Waseda, Wea, White Biloxi,
Wilson-Five, and Yokoten.
Note: The term “maturity group” was ﬁrst used in
1936 by L.E. Kirk, but with a somewhat different meaning
than it now has. This is the 2nd earliest document seen
(June 2009) that uses the term “maturity group” in the
sense that has come to be widely used since 1946, and
the earliest document seen (June 2009) that discusses
the concept in detail. Address: 1. Principal Agronomist;
2. Senior Agronomist; 3. Assoc. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
1056. Dale, W.T. 1949. Observations on a virus disease of
cowpea in Trinidad. Annals of Applied Biology 36(3):327-33.
Sept. [13 ref]
• Summary: Reported that soybeans are naturally infected by
cowpea severe mosaic virus (CSMV) in Trinidad. Discusses
Aphis craccivora, and Cerotoma trifurcata. Address:
Imperial College of Tropical Agriculture, Trinidad.
1057. Robinson, R.G. 1949. Weed control in soybeans.
Soybean Digest. Sept. p. 64-65, 75.
• Summary: “So for the present there are no chemicals that

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 487
can be recommended as herbicides for soybeans.” 2,4-D
injures both soybean plants and weeds. “Ammonium and
sodium trichloroacetate which are good grass killers have
been applied post-emergence to soybeans.” Yet even at low
doses they injure the soybean plants.
A very clear graph shows the rise in Minnesota soybean
acreage, year by year, from 1934 (when it was near zero) to
1948 (when it was about 863,000 acres). Acreage rose very
rapidly from 1941 until 1947–during World War II–then
decreased in 1948. Address: Asst. Prof., Div. of Agronomy
and Plant Genetics, Univ. of Minnesota.

F.S. 1937. Soil Sci. 44, 203-215. Address: Iowa State
College, Ames, Iowa.

1058. Collins, E.R.; Powell, L.A. 1949. An approved
soybean program for North Carolina. Better Crops with Plant
Food 33(8):22-23, 45. Oct. [2 ref]
• Summary: “Tests conducted cooperatively by the North
Carolina Experiment Station and Extension Service, with
W.L. Nelson supervising the fertility studies and E.E.
Hartwig supervising the variety tests and the breeding
program, resulted in a summary of nine points necessary for
proﬁtable soybean yields. These steps were listed as follows:
“1. Have your soil tested and limed when needed. 2.
Provide adequate fertility. 3. Prevent fertilizer injury. 4. Plant
an adapted variety. 5. Provide enough plants. 6. Treat seed
to prevent seedling diseases. 7. Prepare a good seedbed. 8.
Control weeds early. 9. Control insects.” Address: 1. Head,
Agronomy Extension, North Carolina State College, Raleigh,
NC; 2. County Agent, Currituck Co., NC.

1061. Soybean News (NSCIC). 1949. Magic worth 100
million $ a year: The U.S. Regional Soybean Research
Laboratory. 1(2):1, 4. Dec.
• Summary: “If just by waving a magic wand you could
add a pound of oil to the yield of each bushel of soybeans
processed in the soybean mills of this country, you would be
adding from 15 to 40 million dollars worth of new wealth
to the soybean crop each year. Then, if you could make
soybeans yield 4 more bushels per acre your magic would be
worth a hundred, million dollars a year.
“On March 16, 1936, the Secretary of Agriculture
announced: Twelve North Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Illinois.
With that announcement the research workers in these 12
states and those in the U.S.D.A. started working their magic
in unison, and within the past dozen years they have waved
approximately 1 pound more oil into each bushel of soybeans
grown in the U.S., and they have also increased yields fully 4
bushels on each acre planted to soybeans.
“Of course, this was not all done by magic alone. A
tremendous amount of painstaking work was involved.
A lot of ground work had been done before 1936. Then,
too, putting more oil in the beans and stepping up yields
were only two of the things they were doing. They were
coordinating the research program for a broad regional
attack on soybean production and utilization problems. This
regional approach to hybridization studies and tests and to
the evaluation of varieties through the Uniform Variety Tests,
study of diseases, etc. has had much to do with the improved
composition of soybeans and with the development, testing,
and distribution of better varieties.
“On July 1, 1942, research on utilization of soybeans
and their by-products, which up to that time had been carried
on at Urbana, was transferred to the Northern Regional
Research Laboratory at Peoria, Illinois, where the research
program on industrial utilization has been further developed.
This change enabled the soybean laboratory at Urbana to
extend the agronomic studies, including genetics, breeding,
physiology, and diseases, to the agricultural experiment
stations of 12 southern states.
“The magic of the agronomists, who are participating

1059. Weiss, Martin G. 1949. Soybeans. Advances in
Agronomy 1:77-157. [242 ref]
• Summary: A comprehensive review of the literature on
soybean breeding and management. The ﬁrst such treatment
since Piper and Morse’s classic book, The Soybean (1923).
Contents: 1. Introduction. 2. Production and distribution:
In the world, in the United States. 3. Disposition and
utilization. 4. Physiology of the soybean plant: Floral
initiation (varietal differences, duration of dark and
photoperiods, light intensity and photosynthesis, age and
position of induced tissue, temperature effects), nutrition
(nitrogen, phosphorus, major cations, micronutrients), root
temperatures.
5. Effect of climate and location: Location and season
effects, simulated hail damage. 6. Effect of cultural practices:
Rotations, fertilizers and soil management (response,
placement), seed inoculation, seed germinability (viability,
disinfectants and protectants, hormones), time of planting,
method and rate of planting, weed control, harvesting. 7.
Genetics and cytology. 8. Variety improvement. 9. Effect on
soils. 10. Disease and insect pests. 11. Regional approach to
soybean research (U.S. Regional Soybean Laboratory).
Note: None of 242 abbreviated references contains
the title of the document, thereby greatly limiting this
publication’s value and effectiveness. For example: Orcutt,

1060. Agricultural Gazette of New South Wales. 1949. New
plant diseases. 60(11):599-600. Nov. 1.
• Summary: “During the six months ended 30th June, 1949,
the following diseases were recorded for the ﬁrst time in
New South Wales.” The diseases are arranged alphabetically
under the scientiﬁc name of the 37 host plants. “Soja max
(Soybean).–(?) Big Bud virus (Witches Broom); Glenn
Innes.”
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in the cooperative program of the Soybean Laboratory,
has been directed mainly to the improvement of varieties.
Through introductions, selections, and hybridization, they
have conjured up strains that are resistant to lodging and
shattering, and which turn out better yields of high quality
seed with high oil and protein content. Much progress has
been made in the development of strains better suited to
conditions of the various producing areas. They have pushed
the limits of successful soybean production northward in
Michigan, Wisconsin, Minnesota, and the Dakotas.
“A number of new varieties have been developed
through introductions from the Orient and from selections,
but the greatest number of improved strains have come
from the hundreds of crosses that have been made between
varieties. Individual varieties have superior qualities, such
as, habit of growth, early maturity, high yield, high oil, high
protein, and in the quality of these properties. No one variety
combines all of the desirable features, so these scientists
have made crosses of 2 or more varieties in order to bring
together in the new strain the particular qualities wanted
in its makeup. From the segregates of these crosses new
and improved lines are selected. From their wand-waving
have come such superior soybeans as Lincoln; Hawkeye,
Earlyana, Adams, Monroe, and many others.
“That is why soybeans today are so much better than
they ever were before–better plants, better seed, more oil,
better protein, better adapted varieties, and yields per acre
about twice as high as they were 20 years ago.”
On an outline map of the United States: “The States
originally cooperating in the work of the Soybean Laboratory
are those shown in black. Since 1942 the shaded States [in
the south] also have been cooperating with the laboratory in
its research program.”
Note: This is the earliest document seen (Nov. 2003)
concerning the breeding or selection of soybeans for use as
soy oil or meal.
1062. Baldacci, E. 1949. [Soybean mosaic in Italy]. Olearia,
Rivista delle Materie Grasse 3:111-12. [Ita]*
1063. Martin, John H.; Leonard, Warren H. 1949. Soybeans.
In: John H. Martin and Warren H. Leonard. 1949. Principles
of Field Crop Production. New York, NY: The Macmillan
Co. ix + 1176 p. See p. 735-54. Chap. 26. [42 ref]
• Summary: Contents: Economic importance. History of
soybean culture. Adaptation. Botanical description. Varieties.
Chemical composition. Rotations. Cultural methods:
Seeding, harvesting for seed, harvesting for hay, soybean
mixtures. Soybean oil extraction. Quality of soybean oil.
Soybean utilization. Diseases: Sclerotial blight (Southern
blight), charcoal rot, root knot or nematode disease (a
microscopic thread worm, Heterodera marioni), bacterial
blight, pod and stem blight, bacterial pustule, frog-eye leafspot disease, mosaic, other diseases. Insect pests. Rabbits.

The section titled “History of soybean culture” begins:
“The soybean is one of the oldest of cultivated crops. Its
early history is lost in antiquity. The ﬁrst record of the plant
in China dates back to 2838 B.C. (Morse & Cartter 1937).
It was one of the ﬁve sacred grains upon which Chinese
civilization depended.”
Note: This is the earliest English-language document
seen (Aug. 2002) which states that the soybean’s early
history is “lost in antiquity.” Address: 1. Senior Agronomist,
Bureau of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, USDA; 2. Prof. of
Agronomy, Colorado Agricultural and Mechanical College,
and Agronomist, Colorado Agric. Exp. Station.
1064. Adair, C. Roy; McClelland, C.K.; Cralley, E.M.
1950. Soybean research in Arkansas, 1936-48. Varietal tests
for seed and hay and studies in disease control. Arkansas
Agricultural Experiment Station, Bulletin No. 490. 62 p. Jan.
[11 ref]
• Summary: Introduction: Material and Methods. Results
of Varietal Tests: Main Experiment Station, Fayetteville,
Rice Branch Experiment Station, Stuttgart, Cotton Branch
Experiment Station, Marianna, Delta Farm, Soudan, Delta
Substation, Cotton Branch Experiment Station, Clarkedale,
Mississippi County, Desha County, Miller County, Fruit
and Truck Branch Experiment Station, Hope, Livestock and
Forestry Branch Experiment Station, Batesville. Discussion.
Disease Control Studies. Seed Treatments. Leaf Diseases.
Summary. Literature Cited. Appendix.
Introduction: “During the past 25 or 30 years the
soybean has become an important crop plant in Arkansas. At
ﬁrst soybeans were grown primarily for hay production. The
ﬁrst record of soybeans being harvested for the seed was in
1924 when 1,400 acres were cut and threshed. The average
yield reported in that year was 14 bushels per acre. The
total acreage of soybeans increased in most years until 1943
when 620,000 acres were planted and 267,000 acres were
harvested for seed. The total acreage has declined since 1943
but the trend in acreage for seed production has continued
up.
“There was a rapid increase in the acreage harvested
for seed from 1941 to 1948, brought about largely by the
demand for oil seeds. Accompanying the increase were the
development of adequate harvesting machinery, the use of
better soils for growing soybeans, and the development of
varieties which produce high yields of seed under Arkansas
conditions.
“There has been an increase in the reported yields of
seed for the 25-year period. The yields have varied from year
to year because of environmental factors, but 5-year average
yields show an upward trend. The average yield for 1924 to
1928 was 10.2 bushels per acre; for 1929 to 1933 it was 10.6
bushels; for 1934 to 1938 it was 10.5 bushels; for 1939 to
1943 it was 12.8 bushels, and for 1944 to 1948 it was 16.3
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bushels.” Address: 1. Agronomist, USDA; 2. Emeritus Prof.
of Agronomy, retired; 3. Plant pathologist, Arkansas Agric.
Exp. Station.
1065. Leonard, O.A.; Harris, V.C.; Edwards, F.E. 1950.
The control of Johnson grass in soybeans with LHH-1.
Proceedings of the Southern Weed Conference 3:49. Feb. 8.
• Summary: On the cover is written: “Proceedings of the
Third Annual Southern Weed Conference. Buena Vista Hotel,
Biloxi, Mississippi, February 7 & 8, 1950.
“Held in conjunction with and previous to the meeting
of the Association of Southern Agricultural Workers.”
Wayne Olson of NAL says this is the earliest article
about soy in this periodical, which started in 1948.
Vol State [Volstate] soybeans were planted on a clay soil
at State College, Mississippi, on April 15. On May 6, when
the soybeans were 6 inches tall, 2½ gallons per acre of LHH1 (naphtha) was sprayed horizontally (with a tractor sprayer)
into the drilled rows one-half inch above the surface of the
soil. Slight burning of the hypocotyls resulted from this
treatment. This treatment killed almost all of the small crab
grass seedlings present, but had little effect on nutgrass. No
other weeds were present at this time. Aside from cultivation,
the soybeans received no further treatment until June 2, when
the area was laid off in plots, each 45 ft. long, 2 rows wide,
and the treatments replicated four times. The treatments
were as follows: (1) LHH-1 was sprayed into the rows at
the rate of 7 gallons per acre, (2) hoed by hand, (3) check.
The soybeans were 16 inches tall and the nutgrass had been
completely suppressed by the soybeans at this time. Johnson
grass was the only weed present in abundance. The Johnson
grass shoots ranged from 1 to 12 inches long. Data recorded
at harvest time indicate that LHH-1 was fairly effective in
controlling Johnson grass in soybeans, without affecting the
yield. Information obtained from greenhouse tests indicated
that injury to soybeans from LHH-1 might be minimized by
following the above procedure.
“Because of the sensitivity of young soybeans to LHH1, the ﬁrst application should be light. Later, the soybeans
become more resistant to the oil and tolerate a heavier
dosage. Any additional spraying appears to be harmful to the
beans.
“Yield of soybean seed and Johnson grass control as
affected by LHH-1 and hoeing. State College, Mississippi.
October 26, 1949.”
This table has 3 columns: (1) Treatment. (2) Soybean
seed in lbs. per 90 foot row. (3) Johnson grass stems per 90
foot row.
Line 1: Check. 9.50 lb. 400 stems
Line 2: Hoed. 11.75 lb. 24 stems
Line 3: LHH-1* 11.75 lb. 40 stems
* = 7 gallons per acre in the row.
Note: The ﬁrst page of the ﬁrst issue of this periodical
is typewritten and has this heading: “Program for Southern

Weed Conference
“Delta Branch Experiment Station, Stoneville,
Mississippi
“June 10, 1948.”
The ﬁrst two papers were:
“Welcome, by Charles R. Sayre, Superintendent of the
Delta Station.
“The effect of 2,4-D on cotton plants, by E.C. Tullis,
Beaumont, Texas.”
Soy is not mentioned in this ﬁrst issue. Address: 1.
Plant Physiologist; 2. Agronomist. USDA, Div;. of Cereal
Crops and Diseases; 3. Associate Agricultural Engineer. All:
Mississippi Agric. Exp. Station, State College, Mississippi.
1066. Leonard, O.A.; Harris, V.C. 1950. The effect of
certain hydrocarbons upon the hypocotyls of cotton and
soybeans and upon the shoots of nut grass and Johnson grass.
Proceedings of the Southern Weed Conference 3:91-102.
Feb. 8.
• Summary: On the cover is written: “Proceedings of the
Third Annual Southern Weed Conference. Buena Vista Hotel,
Biloxi, Mississippi, February 7 & 8, 1950.
“Held in conjunction with and previous to the meeting
of the Association of Southern Agricultural Workers.”
This article begins: “The objective of the present study
was to determine the relationship between the structure of
aromatic and aliphatic hydrocarbon compounds and their
toxicity to nutgrass, Johnson grass, cotton, and soybeans.
“Procedure: The crops and weeds were grown separately
in pots or cans. Treatment was accomplished by placing the
spray equipment on a metal conveyor belt with the nozzle
adjusted to give a horizontal ﬂat spray. The speed of the
conveyor belt was 2.9 m.p.h. and the spraying pressure was
22 pounds. The Teejet nozzle tips (No. 650067) delivered
2.95 gallons per hour, which was approximately equivalent
to 5 gallons per acre (based on rows 40 inches apart), with
spray applied to both sides of the plants. The crocks or cans
were placed alongside the conveyor in such a manner as to
receive the horizontal spray about one-quarter inch above the
surface of the soil.
“Weeding of cotton by directional spraying was ﬁrst
suggested to us by Dr. A.S. Crafts and Dr. Arnaud Loustalot.
The procedure is essentially a modiﬁcation of that used
in the weeding of sugarcane in Puerto Rico and has been
extensively investigated at the Delta Branch Experiment
Station, Stoneville, Mississippi, and at the main station at
State College, Mississippi.
“Results:
“Aromatics: Preliminary research indicated that
(1) toxicity increased as the number of methyl, ethyl, or
isopropyl groups on a benzene ring were increased. Benzene,
toluene, xylene, trimethylbenzene, tetramethyl- benzene and
pentamethylbenzene were tested and the toxicity increased
in the [?] as the materials are listed. (2) Toxicity increased as
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the [?] chain was lengthened as follows: benzene, toluene,
ethyl benzene and [?] -benzene. There was little difference
between the latter and [?] benzene. (3) The present study did
not show appreciable differences between n-propylbenzene
and isopropylbenzene, or between n-butylbenzene, and either
the sec- or ter-butylbenzene.” Address: Mississippi Agric.
Exp. Station, State College, Mississippi.
1067. Lehman, Samuel G. 1950. Purple stain of soybean
seeds. North Carolina Agricultural Experiment Station,
Bulletin No. 369. 11 p. Feb. [5 ref]
• Summary: “Introduction: The purple stain disease was ﬁrst
reported in 1921 in Korea [by K. Suzuki] where it appeared
as a purple discoloration of the seeds. A few years later (2) it
was shown that this discoloration is the symptom of a disease
caused by growth of a fungus in the seed coats.
“In the United States, the disease was ﬁrst recognized in
Indiana in 1924 (3), and North Carolina in 1927 (4). It has
since been found in Illinois, Maryland, Delaware, Virginia,
South Carolina and probably occurs to some extent in most
other states where soybeans are grown. Other names which
are sometimes used for the purple stain disease are ‘purple
blotch,’ ‘purple speck,’ and ‘purple seed stain.’”
“Summary: The purple stain disease of soybeans was
ﬁrst recognized in North Carolina in 1927. Since that time it
has become much more prevalent and now occurs in harmful
proportions in some parts of the state.
“It is caused by a fungus which survives in infected
seeds and spreads from plant to plant by means of windblown spores. The disease affects seeds, pods, stems, and
leaves but is most easily recognized on seeds where it
produces a pink or purple stain of the seed coat.
“In all but a very small proportion of infected seeds
the fungus is conﬁned to the seed coat. It is doubtful that
the disease reduces the value of soybean seed for milling
purposes.
“Infected seeds germinate almost as well as normal
seeds, but seedlings from infected seeds are likely to be
stunted or killed after emergence from the soil. Diseased
seedlings are the primary source of spores which infect
leaves, stems, and pods later in the season.
“Soybean seed, whether visibly diseased or not, should
be treated with a fungicidal seed protectant before planting.
Arasan, or Spergon may be used for this purpose. Apply two
ounces of Arasan or Spergon to each bushel of soybean seed.
Arasan SL and Spergon SL may be applied as a slurry.
“Some varieties of soybeans are more susceptible to
purple stain than others. Ogden usually has a much higher
percentage of diseased seeds than Roanoke. Farmers who
wish to grow the Ogden variety should plant seed that shows
no purple stain.” Address: Prof. of Plant Pathology, Raleigh,
North Carolina.
1068. Roberts, I.M.; McRostie, G.P. 1950. The soybean as

a grain crop in Ontario. Ontario Department of Agriculture,
Bulletin No. 474. 19 p. Feb. Summarized in Soybean Digest,
July 1950, p. 26.
• Summary: Contents: Introduction. Where to grow
soybeans. Soybeans and the soil. Soybeans in the rotation.
Preparation of the seed bed. Depth of seeding. Time of
planting. Sow only good seed: It is sound practice to
purchase Registered or Certiﬁed seed at least once every
3-4 years, seed germinating at 85% or better should give
satisfactory ﬁeld stands, try to plant seed grown the previous
year, seed should be cleaned of inert materials, weed seeds,
splits, and foreign seeds, several forms of seed protectant
dusts may be purchased for treatment against disease.
Inoculation.
Method and rates of seeding: There are many advantages
of planting soybeans in rows rather than solid (7 reasons
are given), narrower rows (down to 21 inches) give larger
soybean yields than wider rows (42, 36, 28, or 24 inches; see
the 1949 High Yield Soybean Contest for Ontario). Weeds
vs. soybeans. Weed control implements (such as rotary
hoe, ﬁnger weeder, a set or ordinary, light, spike-toothed
harrows). Methods of weed control [mechanical].
Varieties: Soybeans, like corn, vary in their “time to
maturity, use the right variety for each of Ontario’s ﬁve zones
(a table is given), later maturing varieties include (from
Zone 1 to 5) Lincoln, A.K., Harman, Hawkeye, Earlyana,
Blackhawk, Monroe, Harly, Mandarin, Capital, Goldsoy,
Flambeau, Kabott; earlier maturing varieties include
(from Zone 1 to 5) Earlyana, Blackhawk, Monroe, Harly,
Mandarin, Capital, Flambeau, Kabott, Pagoda.
Harvesting. Storage. Fertilizer.
Photos show: (1) Two boys standing in a large ﬁeld of
soybeans. “The growing of soybeans is now big business
on many Ontario farms.” (2) A man holding soybean roots
that are well nodulated. (3) A large ﬁeld of soybeans at the
Ontario Agricultural College where the effect of varying the
distance between is studied. (4) A tractor pulling a ﬁnger
weeder in a ﬁeld of soybeans. (5) A large ﬁeld of soybeans
in which the weeds have been controlled. (6) A well-podded
soybean plant growing at the end of a row.
Figures show: (1) A pair of bar charts of inoculated
vs. non-inoculated soybeans, in high- and low-fertility
soils. “Inoculation pays dividends.” (2) Bar chart showing
the effect of weed competition on soybean yields. “There
is money in weed control.” with Capital and Mandarin
varieties. (3) A map (p. 16) shows each of the soy-bean
growing counties in Ontario. The southernmost county
in Ontario is Essex, on the shores of Lake Erie. Moving
northward, we ﬁnd Kent County, Elgin County, and Lambton
County.
“Few crops in the history of Ontario agriculture have
had the phenomenal increase in acreage that has been
experienced in the case of the soybean during the past
decade... It is only in the past eighteen years that the crop
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was considered of sufﬁcient importance to be recorded in
provincial agricultural statistics.
“In 1932 the acreage was recorded at 7,781. For the
succeeding nine years the acreage remained between 8,602
and 11,272. The demand for oil and protein during the
war years [World War II], coupled with a very substantial
increase in price, raised the acreage nearly four hundred
percent.” Soybean production in Ontario decreased
immediately after the war, but by 1949 it “had more than
doubled from the highest war year production. Most recent
ﬁgures for soybean production in 1949 are” about 110,000
acres.
“Until recently it was felt that soybean production was
conﬁned to Essex and Kent Counties [the two southernmost
counties in Ontario]. Now high-yielding, early maturing
varieties have made the greater part of old Ontario a potential
soybean area with yields and net returns comparable to
other cash crops.” (p. 3). Address: Dep. of Field Husbandry,
Ontario Agricultural College, Guelph, Ontario, Canada.
1069. Rouatt, J.W.; Atkinson, R.G. 1950. The effect of the
incorporation of certain cover crops on the microbiological
balance of potato scab infested soil. Canadian J. of Research,
Section C: Botanical Sciences 28(1):140-52. Feb. [16 ref]
• Summary: After soil was infected with potato scab
(Streptomyces scabies), several cover crops (rye, red clover,
and soybeans respectively) were grown, then incorporated
into the soil. The growth and turning in of several soybean
crops reduced the incidence of disease. The incidence of scab
(on the basis of tuber area) was reduced from 48% in the
control soil to 10.3 after two crops of soybeans. Neither rye
nor clover produced signiﬁcant reduction in the incidence of
scab.
The soybean treatment also produced a 4-fold increase
in beneﬁcial bacteria. This increase was similar to that
reported by West & Hildebrand (1941) with bacterial around
infected strawberry roots.
The difﬁculty of interpreting this effect of green
manuring with cover crops of soybeans to reduce potato scab
was recognized by the authors. They pointed put that green
manuring with soybeans reduced the pH of the soil from 6.4
to 5.0, whereas green manuring with rye or clover did not
change the pH value of the soil. This effect on soil pH value
alone might be responsible for much of the reduction of
incidence of scab. Address: 1. Assoc. Bacteriologist, Div. of
Bacteriology and Dairy Research, Science Service, Dep. of
Agriculture, Ottawa, Canada.
1070. Clarion-Ledger (Jackson, Mississippi). 1950. List
three best soybean varieties. March 15. p. 17.
• Summary: “Soybeans are well adapted for mechanized
farming in the Mississippi Delta section and can be a
proﬁtable crop if proper varieties are planted, a good stand
obtained, and weeds controlled.

“The varieties S-100, Ogden, and Roanoke are those
best adapted for seed production in the Delta, according to
Dr. E.E. Hartwig, USDA agronomist at the Delta Branch
Station at Stoneville. The varieties mature and are ready for
harvesting about September 10, October 5, and October 25,
respectively. In the northern Delta counties, Wabash, which
matures about September 1, can be grown with fair results.
“A good acreage distribution for large growers is as
follows: 25 percent, S-100; 50% percent, Ogden; and 25
percent, Roanoke.
“’Growers should be cautioned against buying northern
varieties, such as Lincoln, Hawkeye, or Adams,’ Dr. Hartwig
said. ‘These are good varieties where they are adapted, but
they are not adapted in the Delta section where they make
poor growth, produce low seed yields, and the seed is of very
poor quality. The grower planting unadapted varieties such
as these will be convinced that soybeans are not a money
making crop for this area.’
“In general, soybean planting should follow cotton
planting. Soybeans planted during April grow more slowly
than those planted after May 1. Tests conducted at the Delta
Station show that varieties planted April 10 have only 60
percent as much growth six weeks after emergence as the
same varieties planted during May. This means the earlyplanted beans require a greater number of cultivations to
keep them free from weeds.”
“Sufﬁcient seed should be planted to give 10 to 12
plants per foot of row... Care should be taken to inoculate
with soybean nodule bacteria. Unless properly inoculated,
soybeans will require nitrogen fertilizer just as non-legume
crops.
“Arasan and Spergon are fungicides very effective for
seed treatment. Planting seed can be treated now.
“Top seed yields cannot be obtained from weedy ﬁelds.
A good stand of beans is valuable in weed control and a
rotary hoe, or weeder, is a good tool to use while beans are
small.”
1071. Watts, Sybil. 1950. Women’s lives tied in with legume,
in cosmetics, soap, cleaners, candies. Windsor Daily Star
(Essex County, Ontario, Canada). March 23. p. 9.
• Summary: Few home makers or business girls realize how
closely their lives are tied to the soybean. Soy lecithin is used
in cosmetics, such as lipstick, as well as in baked goods,
soaps, dry cleaners, gasoline, oils, and candles. Essex County
grows more than 35% of the soybeans cultivated in Canada,
and Essex and Kent counties combined account for 70%. Yet
despite the rapid growth of this crop in Canada, the country
still imports about two-thirds of the soybeans it needs.
Dr. G.F.H. Buckley, of the Dominion Experimental Farm,
Harrow, points out that “The soybean is the closest thing in
the vegetable kingdom to animal protein.” Thus soybeans
can be used with good results “to pad out [extend] meat
dishes” with almost the same protein value.
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Four photos titled “Soybean ills are cured at laboratory
of plant pathology in Harrow” show (1) Miss Gladys Hedges
of Harrow (hand sorting soybeans to separate discards from
basic seed stock); (2) Dr. A.A. Hildenbrand of the Dominion
Laboratory of Plant Pathology, Harrow (he has diagnosed
and cured 14 soybean diseases); (3) Dr. G.F.H. Buckley and
Mr. C.W. Owen (who share responsibility for the extensive
growth of soybeans in this area); and (4) and Mrs. Joseph
Menard, who is applying lipstick made in part from soybean
lecithin.
1072. Crall, J.M. 1950. Soybean diseases in Iowa in 1949.
Plant Disease Reporter (USDA) 34(4):96-97. April 15. [2
ref]
• Summary: First described symptoms of stem canker, in
Iowa. Records the distribution, seasonal occurrence, and
prevalence of bacterial pustule, downy mildew, bud blight,
brown spot, root and stem rot, wildﬁre, charcoal rot, mosaic,
brown stem rot, and stem canker caused by Diaporthe
phaseolorum var. batatatis. Varietal susceptibility to
bacterial pustule and stem canker is noted. Address: Div. of
Forage Crops & Diseases, Bureau of Plant Industry, Soils &
Agricultural Engineering; & Iowa Agric. Exp. Station, Ames.
1073. Prima, Salvatore Di. 1950. Su alcuni effetti nocivi
dell’esaclorocicloesano per le piante [Noxious effects
of hexachlorocyclohexane on plants]. Annali della
Sperimentazione Agraria (Rome) 4(2):307-20. New Series.
[Ita; eng]
• Summary: The inhibiting effects of eleven different doses
of hexachlorocyclohexane (an insecticide) on soybeans and
11 other plants were examined. The effects varied according
to the species, dose, method of application, soil, and
environment. Address: Bari, Agric. Exp. Station, Italy.
1074. Arakeri, H.R.; Dunham, R.S. 1950. Environmental
factors relating to the pre-emergence treatment of corn with
2,4-D and soybeans with TCA. University of Minnesota
Agric. Exp. Station, Technical Bulletin No. 190. 28 p. May.
[42 ref]
• Summary: During 1948, approximately 1.6 million acres of
crops were sprayed with selective herbicides. “All but 43,000
acres were sprayed with 2,4-D.”
“Results with TCA [trichloroacetic acid] as a preemergence treatment for soybeans were very unsatisfactory
because of the injury to the crop.”
TCA persisted in the soil in amounts lethal to soybeans
for four months. Address: Div. of Agronomy and Plant
Genetics.
1075. Canode, Chester L. 1950. Growing soybeans in
Oklahoma. Oklahoma Agricultural Experiment Station,
Bulletin. B-347. 19 p. May. [4 ref]
• Summary: Uses of Soybeans: Feed for Livestock, Food

for Human Consumption, Industrial Uses. Soil and Climatic
Adaptation: Effect of Soybeans on the Soil, Nitrogen,
Other Plant Nutrients, Erosion. Fertilization and Liming.
Inoculation. Varieties Seedbed Preparation. Planting:
Methods, Depth of Seeding, Planting Date Rate of Planting
(For seed Production, For Hay Production). Cultivation.
Harvesting: For Seed, For Hay. Soybean Enemies: Diseases,
Insects, Rabbits (Control by Poisoning). Address: Asst.
Agronomist.
1076. Carlyle, R.E. 1950. Use of chemicals in weed control
and harvest drying of soybeans. Soybean Digest. Sept. p. 3839.
• Summary: Note: This is the earliest document seen (April
2015) that mentions chemicals made by Monsanto for use on
soybean plants. Address: Monsanto Chemical Co., St. Louis,
Missouri.
1077. Morse, W.J.; Cartter, J.L.; Hartwig, E.E. 1950.
Soybean production for hay and beans. Farmers’ Bulletin
(USDA) No. 2024. 15 p. Sept. Supersedes Farmers’ Bulletin
1605, Soybean hay and seed production.
• Summary: Contents: Summary. Introduction. Soybean hay
production: Varieties for hay, methods of planting for hay,
time of cutting, method of cutting, curing, artiﬁcial drying,
storage and baling, yields of hay. Soybean production: Time
of harvesting, defoliation, methods of harvesting, weatherdamaged beans, yields of soybeans. Storage. Grading and
marketing.
Summary: “Soybeans have gained rapidly in importance
as a bean crop with the development of improved varieties
and more efﬁcient cultural practices. They are important also
as a supplementary hay crop. Soybeans are best ﬁtted for hay
when the seeds are about one-half developed. Soybean hay
is a little more difﬁcult to cure than hay from other legumes
but may be handled successfully by practically the same
methods. It requires thorough curing before being stacked,
housed, or baled, since danger of molding occurs when the
hay is stored too soon after a rain or baled too green.
“Unless a special harvester or combine is used, soybeans
should be cut for seed when the beans are in the hard-dough
stage. The most successful method of harvesting is with a
combine-harvester. Cylinder speed should he reduced and
concaves adjusted to prevent cracking of the beans. The
ordinary grain separator can be adjusted to thresh soybeans
without cracking or splitting them. Special bean and pea
separators are also extensively used.
“Soybeans should be thoroughly dried before storing.
Under exceptional conditions only are soybeans attacked by
weevils.
“United States standards are now used extensively for
grading and marketing soybeans.
“This bulletin supersedes Farmers’ Bulletin 1605,
Soybean Hay and Seed Production.”
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“Introduction: The soybean, an annual legume, has
found a permanent place as a bean and forage crop in many
farming systems, especially in the eastern half of the United
States. At ﬁrst the acreage of soybeans harvested for hay
was larger than the acreage harvested for beans. The reverse
has been true since 1935 in the Corn Belt States, 1941 in the
United States as a whole. Although it has continued to grow
in use as a forage crop, a greater percentage of the increased
acreages during recent years has been for the commercial
production of beans. In 1929, 63 percent of the total acreage
devoted to soybeans was harvested for hay; in 1943, 21
percent, and in 1948, 10 percent.
“The methods employed in the production of soybean
hay and beans vary with the farming practices. Increased
acreage and greater utilization of the soybean have brought
about more efﬁcient and economical methods of production
and new or improved types of machinery. Perhaps no greater
advance has been made in any farm practice than in the
production of the soybean crop. The combine-harvester has
been one of the most important factors in the economical
production of soybeans.” Address: 1. Formerly Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
1078. Soybean News (NSCIC). 1950. Weed control in
soybeans pays big money. 2(1):1, 4. Sept.
• Summary: “It wouldt be handy if it [weed control] could
be done by means of a chemical spray without serious injury
to the soybeans, but it can’t–at least not yet. Maybe someday
we will have a herbicide treatment that will control the
weeds... Tests up to date show that such a herbicide is still in
the future.”
“Let’s put ﬁrst things ﬁrst. The best time to kill off a
crop of weeds is before the soybeans are planted.” Prepare
the ﬁeld early (as with a disk or plow). “Let the weed seeds
think you’ve already planted the soybeans. They will come
up with a jump. Then play a dirty trick on them by working
the ground again. By this time the ground is warm enough
to bring the soybeans up in a hurry–a new crop of weed
seed will sprout too. Now you slaughter this second wave
of charging weeds with another harrowing or rotary hoeing
two or three days after planting and just before the soybeans
come up.” After the soybeans are about 4 inches high, they
become limp on a hot afternoon; go through them with a
spike-tooth harrow to control weeds. When they get a little
larger they can stand a lot of dragging; go through them
with a rotary hoe, which is tops for weed control. You can
even drag a 2-section spike-tooth harrow behind the rotary
hoe–but the ground must be dry and the weeds small. The
soybean plants thrive on this treatment.
Four photos show a tractor pulling various implements
over the ﬁeld. Note that the tractor makes at least three extra

passes over the ﬁeld just to control weeds.
Note: This is the earliest English-language article seen
that uses the term “weed control” in the title in connection
with soybeans.
1079. Boock, Olavo Jose. 1950. O “Dowfume W-10” no
combate aos menatóides que parasitam as plantas de soja
[Dowfume W-10 in the ﬁght against the parasitic nematodes
of soybean]. Revista de Agricultura (Piracicaba, Brazil)
25(9-10):297-304. Sept/Oct. [7 ref. Por]
• Summary: Dowfume W-10 was tested for its control of the
nematode Heterodera marioni on soybeans. Soil injections,
at a rate of 30 gallons per acre, at distances of 20 cm by 20
cm, gave effective control. Dowfume W-10 had no harmful
effect on nitrogen ﬁxing bacteria. Address: Engenheiro
Agronomo da Seccao de Raises e Tuberculos–Instituto
Agronomico–Campinas.
1080. Childers, Norman W.; Winters, Harold F.; Robles,
Pedro Seguinot; Plank, Harold K. 1950. Vegetable gardening
in the tropics. Federal Experiment Station in Puerto Rico,
Circular No. 32. Oct. 144 p. See p. 79-81, 105, 118. [120+*
ref]
• Summary: The section titled “Soybean” (p. 79-80) states:
“The planting of soybeans should be greatly encouraged
because of their extremely high nutritive value. Under most
tropical conditions this vegetable will produce heavily (ﬁg.
33), particularly when planted as the days grow longer. The
Seminole variety has performed satisfactorily at all seasons
at Mayagüez. Growth and production were deﬁnitely highest
when seeded in February to March.
“When planted during the rainy season, soybeans
should be seeded on ridges 6 to 8 inches high, 18 to 24
inches apart. Seeds are planted 3 to 5 inches apart in the
row. Succession plantings can be made every 3 to 4 weeks,
so that a continuous supply will be available throughout the
year. A complete fertilizer or ammonium phosphate should
be applied before planting, either in furrows on both sides of
the seed furrow or 1 or 2 inches beneath the seed furrow. If
the soil is very acid, lime should be applied to bring the pH
to about 6.5. Irrigation may be necessary, particularly during
the early stages of development.
“Soybeans are best for eating when cooked like lima
beans. The tedious task of shelling can be made easier by
dropping the small pods in boiling water for a few minutes,
and then dipping them in cool water. The plump seeds can be
forced out of the pods by slight pressure between the thumb
and foreﬁnger.
“Insects and diseases.–The insects attacking green
and lima beans are found on soybeans, but neither insects
nor diseases have been a serious factor under Puerto Rican
conditions. Pineapple mealybugs, carried by ants, sometimes
appear on the roots and lower part of the plants (ﬁg. 34).”
Photos show: (1) Soybean seeds. (2) A soybean plant of
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the Seminole variety. (3) Infestation of pineapple mealybug
(Pseudococcus brevipes) on the crown and roots of soybean
(p. 81).
Table 11 (p. 105-06) lists “Common vegetable diseases
in the tropics,” with a section on “Legumes, including lima
bean, soybean, cowpea, edible podded pea.”
The section on “Spreaders and stickers” (p. 118) states:
“Stickers are materials that increase the adhesive or sticking
qualities of an insecticide, that is, hold it on the plant long
enough for the insects to eat it or come in contact with
it. They are particularly useful when it is desired to keep
suspended materials from being washed off by rains or
overhead irrigation,...”
“Flour: Either wheat ﬂour or soybean ﬂour at the rate of
½ to 4 pounds per 100 gallons of water makes a good sticker.
They are sifted slowly into the spray tank while the solution
is being agitated.” Address: 1. Formerly Asst. Director and
Plant Physiologist; 2. Horticulturist.
1081. Hughes, Paul C. 1950. Real gains were made in
ASA’s [American Soybean Association’s] educational and
promotional program in 1949-50. Soybean Digest. Oct. p.
8-9.
• Summary: “This is the annual report which was given to
the membership of the American Soybean Association at its
annual meeting in Springﬁeld, Illinois, Aug. 28, 1950.
“The objective of the program is to keep all phases
of the industry as proﬁtable as possible, and to prevent
government control of the soybean industry through a
program of self help designed to stimulate the demand for
soybeans and soybean products.
“It is the duty of the ﬁeld service division to carry out
the work necessary to achieve these objectives at the grass
root level. But the main duty of the ﬁeld service division is
to secure the help of the farmers, buyers and processors to
ﬁnance the operations of the Association.
“Margarine Battle: The ﬁrst major effort carried on by us
last fall after the convention was to aid in Ohio in the ﬁght to
have the ban lifted on the sale of yellow margarine by a vote
of the people. We sent out thousands of direct mail pieces
to northwest Ohio, also thousands of letters to elevators,
processors, growers, newspapers, implement dealers and
consumers pointing out our side of this whole margarinevs.-butter issue. I think that special mention should be given
to Ersel Walley, Calvin Heilman, Dave Wing, and Floyd
Hiegel for the effort and work they put into this ﬁght. I am
sure that without these men the vote could have been much
closer if not unfavorable. As you know, the ﬁght was won in
Ohio; and I like to feel that we had a real part in winning that
ﬁght.”
“New Producers: Before soybeans can be proﬁtable
to the producer his production per acre must he as high as
possible. More new producers planted soybeans for the ﬁrst
time this year than at any time since the early days of the

war. To help these new producers in the South, Southeast
and West to get started properly in soybean production this
spring the Association sent out a large number of news
releases. These covered proper varieties, land preparation,
inoculation, planting dates, and weed control, and went to
all the newspapers, radio stations, county agents, vocational
agriculture teachers and on-the-farm training teachers in
those new areas as well as to the older soybean areas. I
believe that we got a better news coverage of this campaign
than on any the Association had put on to that time. I
feel sure we prevented a good many people from making
unnecessary mistakes this year.
“Midsouth Meetings: As soon as the 1949 crop began
to arrive in Europe–and mainly the beans coming out of
New Orleans–Secretary Geo. M. Strayer began receiving
letters from the processors in Germany, Holland, France
and England complaining of the large quantities of foreign
material in the beans coming from this country. The
Association feels that over the years we will have to depend
on an export market to take a quantity of our soybeans. This
is very true in the Midsouth where the production is about
two-thirds larger than the total mill consumption, and the
freight rates make it impossible for the soybeans to move
north at a proﬁtable price to the producer...
“Processor Help I think that the greatest single step
made by the Association in the past year was when 18
processors in Iowa, Illinois and Kentucky joined with it in its
program to stimulate the consumption of soybean products.
It has always been felt by the Association that no program
would be entirely successful unless it received the backing
of all segments of the industry. These processors agreed
to support the Association at the rate of 50¢ per thousand
bushels on their crush. Surely one by one other processors
will join us until we have a united industry working for the
good of all.
“Meal Ads: In line with the wishes of participating
processors to promote soybean meal last summer, the
Association published its ﬁrst series of mats to be used as
advertisements in newspapers and feed publications by the
individual ﬁrms. We will issue new series from time to time.
“Last but not least has been the work of contacting
soybean buyers and growers to aid us on our program.
For the 1949 crop buyers were contacted in Ohio, Indiana,
Illinois, Missouri, Arkansas and Tennessee. Those who made
remittances are listed at the end of this report.
“Due to the large amount of work being done in the
Midsouth this year by the Association it was felt that our
efforts to secure ﬁnancial assistance should be conﬁned
in the area in which we were working as we lacked the
personnel to cover Ohio and Indiana and at the same time do
all the work that we did in the Midsouth. So this crop year
we are getting our support from buyers in Illinois, Missouri,
Tennessee, Arkansas and Louisiana; but at the same time we
will contact those men in Indiana and Ohio who helped us
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last year.
“Finance Report: As for money collected this year from
the growers through the buyers, a gain was made over last
year. Our total collection from producers for the 1949 crop
was $5,358.46, or just about 1 percent of the crop grown last
year. The processors remitted $1,855.81, making a total of
$7,214,27 last year for the entire program. This just about
paid the cost of collections with a little over to carry on the
program.
“Never has a successful commodity group been started
before that commodity was in trouble. But then it is an uphill
battle all the way...”
A portrait photo shows Paul C. Hughes. Address: Field
Service Director, ASA.
1082. Geeseman, G.E. 1950. Inheritance of resistance of
soybeans to Peronospora manshurica. Agronomy Journal
42(12):608-13. Dec. [8 ref]
• Summary: “The F2 and F3 reactions of susceptible x
resistant crosses to races 1 and 2 indicated that in each cross
studied one pair of factors, giving a 3:1 ratio, governed
resistance. Resistance was found to be partially dominant.
The reaction of the F2 and F3 generations between two
susceptible varieties suggested that two complementary
factors, giving a 9:7 ratio, conditioned resistance.”
“Downy mildew, Peronospora manshurica (Naoum.)
Syd., is widely distributed in the United States. It was
reported ﬁrst on soybeans in North Carolina in 1924 by
Lehman and Wolfe (6), in Illinois in 1929 by Boewe (1),
and in Indiana in 1929 by Gardner (2).” Address: Former
graduate student in Agronomy and Genetics, Wisconsin
Agric. Exp. Station, Madison, Wisconsin.
1083. Nau, Francis A. 1950. Results good from defoliation in
Ohio (Letter to the editor). Soybean Digest. Dec. p. 38.
• Summary: “To the Editor: Several weeks ago you included
an item from Irwin, Ohio, to the effect that defoliated
soybeans were molding. Since we were actively interested
in the defoliation of soybeans, I personally checked. The
attached letter will give the results of my ﬁndings.–Francis
A. Nau, Nau Grain Co., Urbana, Ohio.
“(Portions of Mr. Nau’s letter, which was written to
Ralph E. Young of the Ohio Aviation board, follow.)
“Dear Mr. Young: ... You requested our reaction to
soybeans which had been defoliated by aerial spraying.
We have delayed answering as we wished to get an ofﬁcial
federal inspector’s report on beans delivered to us from the
Kirby-Jones farm.
“The federal inspection showed as follows: moisture
10.1%; total damage 0.8 percent; total foreign material 0.8
percent; splits 15 percent.
“You will note that the moisture is very low even though
these beans were among the ﬁrst harvested in this area. The
damage was less than the average carlot damage as reported

by federal inspectors covering our ﬁrst cars shipped. This
deﬁnitely refutes the contention or rumor that beans which
had been defoliated had molded in the pods.
“I too had heard that rumor, therefore I visited Mr.
Robert Jones, operator of the Kirby-Jones farm, and
inspected the beans before harvesting. There was no
evidence of spoilage in excess of that found in other ﬁelds
which had not been defoliated.
“In harvesting, the various plots were not kept separate
therefore no separate inspections were made. After the beans
were harvested I talked with Mr. Jones who advised that the
beans seemed normal and had no evidence of spoilage or
unusual shattering. He was fully satisﬁed with the defoliation
and stated that he noticed no appreciable difference between
the different types of defoliant.
“We handled the dust and, Early Frost since we were
distributors for both. Thus far the reaction from our farmer
customers has been very good. In every instance the beans
delivered to us graded No. 2 with no discount for moisture or
other grade factors.–Francis A. Nau, Nau Grain Co., Urbana,
Ohio.
“A report from G.G. McIlroy in the October Soybean
Digest [p. 24] stated: ‘Reports come in that beans defoliated
10 days ago are molding in the pod due to continued damp
weather.’–Editor.” Address: Nau Grain Co., Urbana, Ohio.
1084. Wolf, Dale E.; Vermillion, G.; Wallace, A.; Ahlgren,
G.H. 1950. Effect of 2,4-D on carbohydrate and nutrientelement content and on rapidity of kill of soybean plants
growing at different nitrogen levels. Botanical Gazette
112(2):188-197. Dec. [11 ref]
• Summary: “The physiological response of plants to the
selective herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) is
for the most part an unexplained phenomenon. Some species
are readily affected, whereas others are more or less resistant.
Most of the grasses are particularly resistant to injury from
the usual applications of 2,4-D.” Address: 1. Agent, Bureau
of Plant Industry, Division of Cereal Crops and Diseases,
USDA; 2-4. Depts. of Farm Crops and Plant Physiology,
New Jersey Agric. Exp. Station, Rutgers Univ.–the State
Univ. of New Jersey.
1085. Kalshoven, Louis G.E.; Sody, J.U.; Bemmel, A.C.V.
van. 1950-1951. De plagen van de cultuurgewassen in
Indonesië. In twee delen [Pests of Indonesian crops. 2 vols].
The Hague, Netherlands; Bandoeng, Indonesia: W. van
Hoeve. Vol. 1, p. 1-512. Vol. 2, p. 513-1065. Index. [100+*
ref. Dut]
• Summary: In the index, soybeans are referred to on 20
pages in volume 1, and on 27 pages in volume 2. The pests
are mostly insects. Address: 1. Lector aan de Faculteit van
Landbouwwetenschasp te Buitenzorg [Bogor, Indonesia].
1086. Feaster, Carl Vance. 1950. Inheritance of resistance to
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Xanthomonas phaseoli var. sojense Hedges in soybeans. PhD
thesis, University of Missouri-Columbia. 76 leaves. *
1087. Andersson, G. 1950. Svalöfs Ugra soja [The soybean
variety named Svalöfs Ugra]. Sveriges Utsaedesfoerenings
Tidskrift 60(2):230-33. [Swe; eng]
• Summary: “The soy bean has not been grown on a
commercial scale in Sweden, mainly because of the lateness
of the foreign varieties available–even the earliest ones–but
also because of their low yield under Swedish conditions. As
an oil producer the soy bean will probably never be able to
compete in Sweden with such plants as rape, oil turnip, white
mustard, etc. The high content of high quality proteins makes
it possible that the soy bean may be grown in Sweden for the
production of human food.”
Svalöf’s Ugra soybean is a new variety obtained from a
cross between a black-seeded American variety, Wisconsin,
and a brown-seeded Polish variety, Brunatna Vilenska. In 18
trials the new variety outyielded Vilnensis, one of the best
of the imported varieties, by 43%; Ugra gave 1,201 kg/ha
vs. 839 for Vilnensis. In 12 trials for time of ripening, Ugra
was on average 10 days earlier than Vilnensis (131 vs. 141
days from planting to harvest). The percentage of fat on a
dry matter basis was 17.6 in Ugra compared with 15.7 in
Vilnensis. As a plant, Ugra is of medium height with limited
top growth. The seed is brown and somewhat smaller than
Vilnensis. One thousand seeds of Ugra weigh 127 gm. Ugra
is much more resistant than Vilnensis to the virus diseases
common in Sweden. Address: Svalöf, Sweden.

between rows of previous year’s crop just before planting
soybeans.” (6) Roots of soybean plant (2 photos) showing
abundant development of nodules. (7) Ordinary grain drill
(pulled by a tractor) may be used in sowing soybeans in
rows or close drills. (8) Soybeans sown by hand on ridges
in rows about 21 inches apart in Manchuria. Two horses
pull a wooden plow. (9) Korean woman planting soybeans
along ridged rows. (10) Soybeans planted along edges of
rice paddies in Japan, China, and Korea are used for home
consumption. (11) Cultivating soybeans in rows, using a
tractor-pulled rotary hoe, weeder, or harrow, in the Corn
Belt. (12) Hand-cultivation of soybeans in Manchuria. (13) A
ﬁeld of plants: “The Korean farmer grows many other crops
with soybeans: millet, mung beans, buckwheat, sesame, susu,
or castor beans.” (14) A ﬁeld of soybeans and Kaoliang in
China planted in alternate hills. (15) The combine has been
one of the most important factors in the economic production
of soybeans in the United States. (16) Harvesting soybeans
by hand methods in Manchuria. (17) Threshing soybeans
in Manchuria using a stone roller pulled over the plants by
horse or donkey. (18) Primitive wind method of separating
soybean seed from threshed plant material in Manchuria.
(19) Korean farmers threshing soybeans with bamboo
ﬂails on the home threshing ground. (20) Japanese farmers
turning under soybeans in a rice paddy for soil improvement.
Address: 6809 Fifth St. N.W., Washington, DC; formerly
Principal Agronomist, Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.

1088. Morse, W.J. 1950. History of soybean production. In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 3-59. [59 ref]
• Summary: Contents: 1. Origin. 2. Ancient history. 3.
Modern history. 4. Description of soybean plant. 5. World
distribution. 6. Climatic adaptations. 7. Soil preferences.
8. Soil erosion and practices. 9. Varieties and variety
improvement. 10. Fertilizer and lime requirements. 11.
Inoculation. 12. Cultural methods: Preparation of seedbed,
methods of seeding, time of seeding, rate of seeding, depth
of seeding, cultivation. 13. Rotations. 14. Mixture with other
crops. 15. Hay production. 16. Seed production. 17. Soil
improvement. 18. Diseases. 19. Insect enemies. 20. Other
enemies (rabbits, pigeons, pheasants).
This chapter contains many original, interesting photos
and a map. Figures (photos unless otherwise indicated)
show: (1) Wild soybeans, cultivated soybeans, and Glycine
gracilis. (2) Unloading soybeans from farm carts and storing
the seed in osier bins in a Chinese merchant’s storage yard–
Manchuria. (3) Map of the principal soybean seed producing
areas and countries of the world. (4) A soybean grain market
in Korea. (5) “Fertilizer used for soybeans by Manchurian
farmers is compost placed in piles in the ﬁeld and scattered

1089. Morse, W.J. 1950. History of soybean production: 20.
Other enemies [of the soybean] (Document part). In: K.S.
Markley, ed. 1950. Soybeans and Soybean Products. Vol. I.
New York: Interscience Publishers or John Wiley & Sons.
xvi + 1145 p. See p. 56-57.
• Summary: The section rabbits and woodchucks as soybean
pests is similar to that in The Soybean (Piper & Morse, 1923,
p. 288). “... dusting or spraying with an arsenical poison
(calcium arsenate) has prevented serious damage from
rabbits.
“In many sections, deer have done much damage to
soybean ﬁelds... In many of the localities from Mukden to
Harbin and eastward to Antung, Manchuria, and in northern
Korea many of the farmers plant hemp or perilla for about
20 to 30 feet at the ends of the rows of the soybean ﬁelds to
prevent animals from doing injury to the ﬁelds.
“Pigeons, when numerous, will cause considerable
injury to soybean plantings by picking off and eating the
cotyledons just as the seedlings are emerging, or picking out
the planted seeds from the rows. In North and South Dakota
pheasants have done considerable damage to soybean ﬁelds,
eating the seedlings as they appear and the seeds as the plants
matured.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
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Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
1090. Chamberlain, Donald; Koehler, Benjamin. 1951.
Soybean diseases in Illinois. Illinois College of Agriculture,
Extension Service in Agriculture and Home Economics,
Circular No. 676. 32 p. Jan. Re-issued in 1959 as No. 676,
revised.
• Summary: Discusses, mainly for farmers, the principle
soybean diseases occurring in Illinois, their prevalence,
symptoms, and control. Contents: Diseases of the stem and
root: Brown stem rot, charcoal rot, root and basal stem rot,
sclerotinia stem rot. General diseases of the aerial parts:
Pod and stem blight, bud blight, soybean mosaic, yellow
mosaic. Leaf spot diseases: bacterial blight, bacterial pustule,
wildﬁre, brown spot, frog-eye, downy mildew, alternaria
leaf spot. Seed and seedling diseases. Mineral deﬁciencies.
Are seed treatments worth while. Lightning injury. Disease
prevalence and control in brief.
Concerning seed treatment (p. 29): “Trials have usually
shown that with seed of good quality planted at the ordinary
rate in Illinois no signiﬁcant increase in yield can be
expected as a result of seed treatment.
“Under certain conditions, however, seed treatment
may have a deﬁnite place. If, for example, the quality of the
seed is poor and it is consequently low in germination, seed
treatment to increase stands would be worth while. Likewise,
if seed supplies were short and planting rates were reduced
to one-half bushel an acre or less to stretch the supply, it is
likely that seed treatment would be beneﬁcial.
“’Soybeans can vary considerably in stand without
showing a difference in yield. For example, increasing the
best planting rate 25 or even 50% does not increase the yield.
Under these conditions the expense and labor involved in
seed treatment does not seem justiﬁed.’”
1091. Chamberlain, D.W. 1951. Resistance to bacterial blight
in soybeans (Abstract). Phytopathology 41(1):6. Jan.
• Summary: This abstract is located in a section titled
“Abstracts of Papers Accepted for Presentation at the FortySecond Annual Meeting of the Society, Memphis, Tennessee,
December 1, 2, and 3, 1950.”
Page 6: “In 1947, approximately 1200 varieties and
introductions of soybeans were tested for reaction to
bacterial blight (Pseudomonas glycinea). Three highly
resistant introductions were selected for study in the
greenhouse. They were tested by water-soaking the leaves
with the bacterial suspension by means of an atomizer
connected to a compressed-air line. The susceptible varieties,
Illini and Bansei, were used as controls. The resistant
introductions developed only necrotic spots, whereas the
susceptible varieties developed spreading, translucent,
water-soaked areas within 5 to 7 days after inoculation.
Highly diluted inoculum induced slight chlorosis on the

resistant introductions; the susceptible varieties, under the
same conditions, developed typical blight symptoms. Leaf
samples, taken at daily intervals from inoculated leaves of
susceptible and resistant plants, were crushed in sterile water
and plated on potato-dextrose agar to determine comparative
bacterial populations. There was little difference in the rate
of multiplication of Ps. glycinea in the leaves of resistant
and susceptible soybeans until 4 days after inoculation.
Subsequently, bacterial populations increased rapidly in the
susceptible leaves, in contrast with a slow, limited increase in
the resistant leaves.”
1092. Kernkamp, M.F.; Gibler, J.W. 1951. Resistance in
soybeans caused to root rot caused by Rhizoctonia solani
(Abstract). Phytopathology 41(1):21. Jan.
• Summary: “All varieties of soybeans recommended in
Minnesota are susceptible to root rot caused by Rhizoctonia
solani, but recent investigations indicate that resistance
to this disease is available by reselection within certain
varieties or strains from hybrid origin. In routine tests of
breeding material for resistance to R. solani some plants
survived. Progenies from these plants were reselected in
two subsequent ﬁeld trials and were tested for resistance in
three greenhouse trials. In each trial they were planted in
soil artiﬁcially infested with ﬁve virulent races of B. solani.
Twelve lines with a high degree of resistance resulted from
this reselection: ﬁve from (Lincoln x Richland) x Lincoln;
two from Mandarin x Richland; one from Mukden x Linman
533; one from Mukden x Wisconsin Manchu 3; one from
Mukden x Richland; one from Ottawa Mandarin; and one
from Flambeau.” Address: Minnesota.
1093. National Soybean Crop Improvement Council.
1951. Soybeans: The feature story (Color motion picture).
Washington, DC. 27 minutes. 16 mm. *
• Summary: Soybean News. 1951. Feb. p. 2-3. “’Soybeans–
The Feature Story.’ A new 16-mm–sound–27 minute ﬁlm–in
full color.”
Soybean Digest. 1951. March. p. 37. This sound
and color ﬁlm, prepared by the National Soybean Crop
Improvement Council [and produced by J. Ward Calland],
is widely distributed. This review states: “The story is told
through the eyes of a reporter who is assigned the job of
getting a feature story on soybeans. The past history of the
bean is brieﬂy discussed and its many uses are told. You
are taken to the Northern Regional Research Laboratory at
Peoria, Illinois, where you see ﬁrst-hand the work being done
there to ﬁnd new uses for soybeans, and to improve old ones.
You are also shown shots of the work being done by the plant
breeder to bring forth improved varieties of soybeans.
“The highlight of the picture is a discussion between
Dr. W.L. Burlison, head of the department of agronomy,
University of Illinois at Urbana, and the reporter. The famed
agronomist explains to the reporter just what some farmers
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have against soybeans and gets across the truth about
soybeans and their effects on the soil, erosion, weed control
and other crops. This movie is good entertainment as well as
educational. It gets its points across without trying to tell too
much. It is a high class ﬁlm for classroom work and can be
shown to any group that has an interest in soybeans.”
Soybean Blue Book. 1951. p. 14. The latest activity
of the National Soybean Crop Improvement Council “has
been the production of a sound color 16-mm movie entitled,
Soybeans–the Feature Story. This ﬁlm runs 27 minutes. It is
available from the American Soybean Association, Hudson,
Iowa, the university ﬁlm libraries in the principal soybean
producing states and from the Modern Talking Picture
Service, Inc., 142 E. Ontario St., Chicago 11, Illinois.”
Soybean Digest. 1952. “Soya queen of 1952.” Oct. p.
16. During the ﬁrst annual Soybean Festival at Gibson City,
Illinois (22-26 July 1952) this ﬁlm was shown each evening.
1094. Packard, C.M. 1951. Insect pests of soybeans and their
control. Soybean Digest. Feb. p. 14-18.
• Summary: Contents: Introduction. Grasshoppers. Bean
beetles. Japanese beetle. Blister beetles. Other beetles.
Leafhoppers. Velvetbean caterpillar. Other caterpillars. Red
spiders. White grubs. Photos show various insects and the
plant parts they damage. Address: Entomologist (retired 30
Sept. 1950), Bureau of Entomology and Plant Quarantine,
Agricultural Research Administration, USDA.
1095. Soybean News (NSCIC). 1951. “Soybeans–The
Feature Story.” A new 16-mm–sound–27 minute ﬁlm–in full
color. 2(3):2-3. Feb.
• Summary: “The National Soybean Crop Improvement
Council, with the help and advice of Agricultural Colleges
and Experiment Stations of the leading soybean states, has
produced a new colored, sound, 16-mm. soybean movie
entitled ‘Soybeans–The Feature Story.’
“Synopsis: This absorbing informative ﬁlm, in full color,
tells the interesting story of the origin and growth of the
soybean from ancient China to its present important place in
our National economy.
“A reporter’s assignment to write the story of soybeans
takes him into many interesting phases of soybean
production. At a local soybean processing plant the history
of the soybean from its earliest beginning to the remarkable
place it occupies in our agriculture today is vividly and
interestingly portrayed. Processing methods, products, uses,
markets, and research are presented in colorful sequences.
“Scientists at the Universities and the U.S. Regional
Laboratory show how soybeans are crossed to produce new
and improved varieties.
“The real heart of the ﬁlm is the sequence of scenes
emphasizing good cultural practices. The proper steps
in planting, cultivating, weed control and harvesting are
carefully stressed. Both live action and animation are used

to show that soybeans, a legume crop, removes less plant
food from the soil than most farm crops. The relationship
of soybeans to runoff and erosion is explained and the right
planting methods for sloping ﬁelds recommended. Out on
the farms of soybean growers combining and marketing
practices are portrayed. Here, with the help of the men
actually producing the crop, the ﬁnal appraisal of the
soybean is made and the ‘Feature Story’ completed.
“Distribution: Copies of this ﬁlm have been placed
with the Extension Film Libraries of eight of the principal
soybean states for the convenience of County Agents, Vo-Ag
Teachers, G.I. Instructors, Schools, Farm Organizations, and
others wishing to use the ﬁlm. It may be secured from the
Soybean Digest of Hudson, Iowa and most of the soybean
processing companies have copies of the ﬁlm for use in
meetings in their local areas.
“In addition to the above distributing agencies, ﬁlms will
be available from Modern Talking Picture Service, 142 East
Ontario Street, Chicago 11, Illinois. Film requests to Modern
Talking Picture Service should be addressed to Chicago but
the ﬁlms will be supplied from the nearest one of their 10
midwest city branches.”
“Additional Soybean Literature Available with Film:
For limited distribution to audiences seeing ‘Soybeans–The
Feature Story’ (one copy per family of actually interested
members) the National Soybean Crop Improvement Council,
Box 108, Decatur, Indiana, will supply free upon request:
“A. Copies of a 4-page colored brochure giving the story
of the ﬁlm and some pertinent facts about the soybean crop.
“B. Copies of a 44-page booklet entitled ‘Soybean
Farming’ which answers many of the questions about
soybeans and the place this crop should occupy in our
agricultural economy.”
1096. Lehman, Samuel G.; Murakishi, H.; Graham, J.H.
1951. A leaf spot of soybean caused by Sclerotium rolfsii.
Plant Disease Reporter (USDA) 35(3):167-68. March 15.
• Summary: A photo (by Bernard Ellison) shows lesions of
S. rolfsii on three soybean leaves taken from the ﬁeld.
“Sclerotium rolfsii has long been known as a parasite
of soybean and numerous other cultivated and wild species
of plants. In the experience of the writers, parasitic attack
by this fungus has always been limited to the stem at or near
the soil level, to roots beneath the soil or to fruits such as
cantaloupes, cucumbers, and cotton bolls, lying on the soil.
The appearance of S. rolfsii in the role of a leaf spotting
fungus occurs very infrequently and so far as the writers are
aware has not been reported in the literature.
“In late September, 1944, while examining soybeans on
the Upper Coastal Plains Test Farm at Rocky Mount, North
Carolina, where a high proportion of the plants in a large
area were being killed by S. rolfsii, a considerable number
of leaves were found with spots of diseased tissue differing
in appearance from any previously observed on soybean
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leaves. The lesions were circular in outline and medium
brown to light brown or straw color with a narrow band of
darker necrotic tissue at the border, this narrow border being
more conspicuous on the smaller than on the larger spots.
Concentric circular markings were visible on many of the
lesions (Figure 1). The diseased areas varied in size up to
1.5 cm., most of them being 1 cm. or less in diameter. At
the center of many of the diseased areas a small clump of
white mycelium was plainly visible. A small spherical brown
sclerotium replaced this clump of mycelium on many of the
lesions. In size and color these sclerotia resembled those of
S. rolfsii occurring on the stems of other diseased plants in
the area...” Address: Univ. of North Carolina, Raleigh.
1097. Murakishi, Harry H. 1951. Purple seed stain of
soybean. Phytopathology 41(4):305-18. April. [31 ref]
• Summary: The symptoms of this disease, caused by
Colletotrichum kikuchii, are discussed. Address: Formerly
Univ. of North Carolina at Raleigh; Presently Asst. Plant
Pathologist, Hawaii Agric. Exp. Station, Honolulu, Hawaii.
1098. Noordhoff, Lyman J. 1951. A ground-spray rig for
soybean defoliants. Agricultural Leaders’ Digest 32(4):2021. April.
• Summary: A photo at the start of the article shows the rig.
Caption: “Sheet metal snouts allow ordinary tractor-mounted
ground rig to spray chemicals on soybeans shortly before
harvest to knock off leaves and thereby speed up ripening
and combining with beans.”
Note: This is a nice example of a pre-Silent Spring
article. Address: Asst. Agricultural Extension Editor, Univ. of
Illinois, Urbana.
1099. Hartwig, E.E.; Lehman, S.G. 1951. Inheritance
of resistance to a bacterial pustule disease in soybeans.
Agronomy Journal 43(5):226-229. May. [4 ref]
• Summary: “Bacterial pustule caused by Xanthomonas
phaseoli var sojensis (Hedges) Starr and Burk., is a disease
quite generally present in ﬁelds of soybeans,... in the
southeastern region of the United States.”
In 1943 CNS was observed to be to be completely
resistant so it was hybridized with Ralsoy, Volstate, and
Ogden. Address: 1. Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi: 2. Prof. of Plant
Pathology, North Carolina State College, Raleigh, N.C.
1100. Johnson, Howard W. 1951. Soybean seed treatment.
Soybean Digest. May. p. 17-20. [1 ref]
• Summary: Soybean seed treatment is recommended in the
South. Address: Senior Pathologist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils and Agricultural
Engineering, Agricultural Research Administration, USDA.
1101. Soybean Digest. 1951. Soybean seed treatment and

inoculation: Are they compatible? When should you treat?
When inoculate? The views of experts. May. p. 14-15. [1 ref]
• Summary: These are subjects on which there are many
opinions. But there was fair agreement on the following
points: “1. There is no reason to use a seed protectant on
sound, disease-free seed that will germinate over 85% and
that is to be planted in warm soil. It may be desirable on
seed that does not meet all of these qualiﬁcations. 2. Seed
protectants are always somewhat toxic to nitrogen-ﬁxing
bacteria but do not necessarily cut down on root nodulation,
especially in soils where the bacteria are plentiful. 3. You
can use both inoculation and seed treatment and get at least
partial beneﬁt from the inoculant, if done properly.”
As you travel southward in the USA, opinion swings
in favor of seed treatment. Two separate articles, one on
inoculation and one on seed treatment, follow.
1102. Ling, Lee. 1951. Bibliography of soybean diseases
[1882-1950, annotated]. Plant Disease Reporter, Supplement
(USDA) No. 204. p. 109-73. June 15. [503 ref]
• Summary: This pioneering bibliography contains an
annotated list of 503 titles of the papers published from
1882-1950 on soybean diseases, including a number on
soybean diseases in the Orient; many of these documents are
not easily accessible to western readers. This bibliography
was initiated while the writer was engaged in studies of
soybean diseases in western China during the Sino-Japanese
war (1930-1940s). The references are listed alphabetically
by author. Indexes are by disease type. The excellent
bibliographies by Kreitlow et al. (1957) and by Sinclair and
Dinghra (1975) are basically expansions of Ling’s work.
Address: Div. of Mycology and Disease Survey, Bureau of
Plant Industry, Agricultural Research Administration, USDA,
Washington DC.
1103. Holston, E.M.; Crittenden, H.W. 1951. Resistance in
soybeans to root-knot nematodes (Abstract). Phytopathology
41(6):562. June.
• Summary: “The varieties Illini, Lincoln, Dunﬁeld,
Hawkeye, Richland, Wabash, Earlyana, and Chief were
planted in a nematode-infested ﬁeld to determine their
resistance.”
1104. Crall, J.M. 1951. Soybean diseases in Iowa in 1950.
Plant Disease Reporter (USDA) 35(7):320-21. July 15. [2
ref]
• Summary: Diseases of major importance on soybean in
Iowa in 1950 were: stem canker (Diaporthe phaseolorum
var. batatatis), brown stem rot (Cephalosporium gregatum),
and root and stem rot (Rhizoctonia solani). Diseases of
lesser importance included: bud blight (virus), mosaic
(virus), yellow mosaic (virus), bacterial blight (Pseudomonas
glycinea), bacterial pustule (Xanthomonas phaseoli
var. sojense), wildﬁre (Pseudomonas tabaci), brown
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spot (Septoria glycines), downy mildew (Peronospora
manshurica), anthracnose (Colletotrichum truncatum),
charcoal rot (Macrophomina phaseoli), pod and stem
blight (Diaporthe phaseolorum var. solae), seedling blight
(Rhizoctonia solani), and purple stain (Cercosporina
kikuchii). Potash deﬁciency spots were found in a moderate
number of ﬁelds, especially in northcentral Iowa. Some
slight injury was caused by early frosts in the northern half
of the State. Address: Div. of Forage Crops & Diseases,
Bureau of Plant Industry, Soils & Agricultural Engineering;
& Iowa Agric. Exp. Station, Ames.
1105. Nikolic, Veljko. 1951. Jedna nova bolest na soji kod
nas [A new soybean disease in Yugoslavia–Preliminary note].
Zastita Bilja (Plant Protection) No. 8. p. 39-40. [Scc; eng]
• Summary: Research at the Institute for Plant ProtectionZemun on diseased specimens of the soybean received
from Bogatic (Macva) in 1951, showed that the disease was
caused by the fungus Peronospora manshurica (Naoum)
Syd. A description of the downy mildew is given. “Control
measures have been proposed.” Address: Ing., Inst. for Plant
Protection, Zemun, Yugoslavia.
1106. Packard, C.M.; Luginbill, P.; Benton, C. 1951. How
to ﬁght the chinch bug. Farmers’ Bulletin (USDA) No. 1780
(Revised ed.). 21 p. Sept. See p. 7.
• Summary: The section titled “Plants not injured” (p. 7)
includes soybeans. Address: Entomologists, Div. of Cereal
and Forage Insect Investigations, Bureau of Entomology
and Plant Quarantine, Agricultural Research Administration
[USDA].
1107. Weiss, M.G. 1951. More and better soybeans through
research. Soybean Digest. Sept. p. 24-25.
• Summary: Discusses regions of adaptation, potentialities,
cultural studies, and limiting factors (especially diseases).
A photo shows Weiss. Address: Principal Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
USDA, Beltsville, Maryland.
1108. Ferris, Virginia R.; Bernard, R.L. 1951. Seasonal
variations of nematode populations in soybean ﬁeld soil.
Plant Disease Reporter (USDA) 45(10):789-93. Oct. 15. [5
ref]
• Summary: “Data on the ﬂuctuations in the numbers of
plant parasitic nematodes in soils of soybean ﬁelds were
obtained over a 3-year period. Populations of nematodes
of the genera Paratylenchus, Helicotylenchus, and
Tylenchorhynchus built up during the growing season and
reached a peak near the end of this period. Populations of
nematodes of the genus Pratylenchus in the soil usually
reached a peak early in the season and a decline followed.
There were drops in population of most nematodes during
very dry periods.

“Detailed quantitative data on the ﬂuctuations in
populations of plant parasitic nematodes associated with
given crop plants (1, 2) are scarce. The data given here were
collected during a study of nematode populations in ﬁelds of
soybeans and other crop species in rotation with soybeans.
Data from soybean ﬁelds sampled at intervals during three
growing seasons are presented to show the variations
and trends observed.” Address: U.S. Regional Soybean
Laboratory, Urbana, Illinois.
1109. Division of Weed Investigations, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, USDA. 1951. Bibliography of
weed investigations for January, February and March 1951.
Weeds 1(1):75-129. Oct. [1600+* ref]
• Summary: This bibliography is subdivided into 9 major
headings:
1. Economic Aspects and General Weed Problems.
2. Botany of Weeds: Classiﬁcation and Identiﬁcation,
Ecological Investigations and Surveys, Physiological
Investigations, Morphological and Anatomical
Investigations, Weed Seed Investigations.
3. Weed Control: Cultural, Chemical, Biological.
4. Chemical and Biochemical Investigations.
5. Special Characteristics of Weeds: Poisonous Plants
and Their Control, Uses of Weeds, Pathological and
Entomological Relationships.
6. Nature and Properties of Chemicals Used in
Herbicides.
7. Effect of Herbicides on Soils, Livestock, and Humans.
8. Equipment, Methods of Application, and Herbicidal
Calculations. 9. Legal Aspects.
Some of these sub-headings further divided. Within each
heading, the bibliographical entries are numbered.
Soybeans are mentioned in 7 references, mostly from
Soybean Digest.
The title page states: “This bibliography of current
literature on weeds and their control is issued as a service
to those engaged in weed research in the United States and
other countries. In issuing this bibliography the Division of
Weed Investigations does not assume responsibility for the
subject matter cited.
“The Federal Division of Weed Investigations is
servicing the section on bibliography. This is a further
attempt to have under one cover as much information
as possible concerning weeds. Due to overlapping in
publication dates two, three-month contributions are being
printed in this ﬁrst issue. In succeeding issues, however, only
one section will be included.” Address: USA.
1110. Ennis, W.B., Jr. 1951. Inﬂuence of different carriers
upon the inhibitory properties of growth-regulatory sprays.
Weeds 1(1):43-47. Oct. [5 ref]
• Summary: “The inhibitory effectiveness of oil sprays of
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2,4-D is reduced little by rainfall whereas wholly aqueous
sprays may be rendered almost noneffective by rainfall a few
minutes after treatment.”
“The inclusion of certain surface-active substances
in aqueous sprays of 2,4-D and 2,4,5-T improved their
herbicidal properties.
“The inhibitory effectiveness of aqueous sprays of
commercial products of 2,4-D and 2,4,5-T was increased
by incorporating 5 per cent of emulsiﬁed oil into the
formulations.” Address: Mississippi Agric. Exp. Station,
State College, Mississippi.
1111. Weeds. 1951. “Weeds” has germinated. 1(1):8. Oct.
• Summary: “Weeds” is the “Journal of the Association of
Regional Weed Control Conferences” (Urbana, Illinois).
This is the ﬁrst article in the ﬁrst issue. The magazine was
published under this title from Oct. 1951 to Oct. 1967; it was
then renamed “Weed Science,” issued by the Weed Science
Society of America.
Every article in this journal (under both names) has
been digitized. There are hundreds of articles with the word
“soybean” or “soybeans” in the title; we have selected only a
small percentage of the total for this book.
1112. Willard, C.J. 1951. Where do we go from here? Weeds
1(1):9-12. Oct.
• Summary: This article begins: “One of the important steps
in the maturing of a ﬁeld of science is the establishment
of a journal devoted to that ﬁeld. A centralized means
of publication is almost a necessity if a given branch of
knowledge is to progress. ‘Weeds’ is an attempt to fulﬁll that
requirement for the science and art of weed control.”
However, we still have a long way to go. Nothing
is clearer than that each species, each variety in many
instances, reacts differently to each herbicide, so that nothing
short of testing each important herbicide on each important
plant (weed or crop) using a wide range of dates, rates,
formulations, and perhaps methods of application will give
any real idea of how to use it.
“How far we are from this ideal is shown by our basic
ignorance about even 2,4-D, the catalyst which generated the
recent and continuing explosive reaction concerning plant
control by chemical means.” Address: Prof. of Agronomy,
Ohio State University, Columbus, Ohio.
1113. Feaster, Carl V. 1951. Bacterial pustule disease
on soybean: artiﬁcial inoculation, varietal response, and
inheritance of resistance. Missouri Agricultural Experiment
Station, Research Bulletin No. 487. 26 p. Nov. [31 ref]
• Summary: “Condensed from theses submitted to the
faculty of the Graduate School of the University of Missouri
in partial fulﬁllment of the requirements for the degrees of
Master of Arts and Doctor of Philosophy.”
The bacterial pustule disease: of soybeans, caused

by Xanthomonas phaseoli var. sojensis Hedges, Starr and
Burkholder, has been the most prevalent disease affecting
soybeans in Missouri. The heaviest infections of the disease
were observed in the years 1945 and 1949. Over a period of
years, it has occurred more intensely in southeast Missouri
than in the remainder of the state.
“The disease was reported ﬁrst in South Carolina
by Smith (28) in 1904. Hedges [1924] (20) observed its
occurrence in Texas, Virginia, Arkansas, North Carolina,
South Carolina and Louisiana during the early 1920’s.
Recently, it has been reported in all the soybean producing
areas of the corn and cotton belts...” Address: Columbia,
Missouri.
1114. Hildebrand, A.A.; Koch, L.W. 1951. A study of
systemic infection by downy mildew of soybean with special
reference to symptomology, economic signiﬁcance and
control. Scientiﬁc Agriculture (Ottawa) 31(12):505-18. Dec.
[27 ref]
• Summary: “Of the 14 different diseases of a parasitic
nature, which have been reported by the present authors
(10, 12) as occurring on soybeans in southwestern Ontario
during the past few years, none has been more widespread
or consistent in its occurrence on susceptible varieties than
downy mildew (6) caused by Peronospora manshurica
(Naoum.) Syd.
“History, Distribution and Aetiology of the Disease:
In 1921, Miura (22) brieﬂy described a downy mildew
occurring on soybeans in Manchuria, the causal organism
of which was identiﬁed as Peronospora trifoliorum de
Bary var. manshurica Naoumoff (23). In 1922, according to
Haskell and Wood (9), ‘soybeans were attacked for the ﬁrst
time recorded in the United States by a downy mildew due
to a Peronospora sp.’ In 1923, Lehman and Wolf (19, 20)
encountered the disease in North Carolina and, believing the
associated organism to be a hitherto undescribed species of
Peronospora, proposed for it the new name P. sojae Lehm.
and Wolf. While the manuscript of their paper was in press,
they received a copy of Miura’s publication in which the
cause of the apparently identical disease in Manchuria had
been ascribed to P. trifoliorum var. manshurica. Also, it had
come to the attention of Lehman and Wolf that, in 1923,
Gaumann (7) had raised P. trifoliorum var. manshurica
to speciﬁc rank, the downy mildew organism thereupon
becoming P. manshurica (Naoumoff) Sydow.” Address:
Dominion Lab. of Plant Pathology, Harrow, Ontario, Canada.
1115. Shen, Tsung-Han. 1951. Agricultural resources of
China. Ithaca, New York: Cornell University Press. xviii +
407 p. See p. 49, 247-50, 345. 25 cm. [3 soy ref]
• Summary: Under “Insects injurious to miscellaneous food
crops,” page 49 notes: “Twenty-four species of soybean
insects were found in Kwangsi by the National Agricultural
Research Bureau in 1940. The most injurious ones are
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Agromyza phaseoli Coquillett, Coptosoma punctatissima
Mont., Corigetus sp., Mylabris cichorii L., and Etiella
zinckenella Treitschke. In 1940, in Kwangsi Province, the
loss of the soybean crop due to these insect pests was over 90
per cent of the total crop.”
In part IX. Oil Crops, Chapter 27 is titled “Soybeans.”
It discusses important areas of production, soybean regions,
uses, home consumption, and foreign trade. During the
period 1931-37, soybean production in China averaged
6,093,000 tonnes (metric tons). In Manchuria, soybean
production is largely centered in the Liao and Sungary
(Sungari) valleys. In China proper the top 6 soybean
producing provinces are (in 1,000 metric tons): Shantung
1,574, Kiangsu 1,130, Honan 734, Szechwan 483, Anhwei
405, Hopei 312. But by 1947, soybean production had fallen
to 5,478,000 tonnes, which was 10% below the 1931-37
average.
A large part of the soybean crop produced in China
proper is consumed as food rather than being crushed for oil
and meal. An estimated 27% of the crop is crushed in the
rural districts, and 31-32% in the industrial centers. “Much
of the oil produced by crushing is also used as a staple food,
particularly by the lower-income groups, who consume
large quantities of crude oil. Some of the oil is used in the
manufacture of low-grade soap and certain paints. The
pressed cake, after the extraction of oil, is used both as a
livestock feed and as a fertilizer.
“With Manchuria excluded, China, despite her large
production, has never been able to meet her domestic
demand for soybeans. According to the Chinese customs
returns, the annual average exports from China, 19341939, of soybeans, oil, meals, and cakes in terms of seed
amounted to only about 9,472 metric tons, while her imports
averaged about 39,305 metric tons. These ofﬁcially recorded
imports are believed to be lower than the actual amounts,
as it is understood that large-scale smuggling was then in
existence. The Manchuria customs statistics put the average
of Manchuria’s export of soybeans to China during the same
period at no less than 264,958 metric tons. If this ﬁgure is
accepted, China proper would have an import excess of
255,486 metric tons in a normal year. Consumption was
possibly higher during the Sino-Japanese War, as soybean
oil also served for illuminating purposes in the absence of a
supply of petroleum products...
“Vegetable oils and seeds are the most outstanding
among Chinese exports of modern times. Included under this
classiﬁcation are eleven major oils and oil-yielding materials:
soybeans, tung oil, peanuts, rapeseed, cottonseed, sesame
seed, tea oil, linseed, perilla, castor seed, and hempseed, with
their related by-products, in addition to a number of minor
oils and seeds. Exports of vegetable oils and seeds, which
came into the foreign-trade picture around 1900, rose rapidly
and soon overtook the long-established trade in silk and tea.
By 1920 this category of commodities was the leading group

of all Chinese exports, with soybeans from Manchuria as the
main item. In 1931, Manchuria became a separate customs
unit. Since then the Chinese Customs Returns, which did
not include the trade of Manchuria, have shown tung oil as
the leading export, a position it still maintains.” Address:
Member of the China-United States Joint Commission on
Rural Reconstruction and former Director of the National
Agricultural Research Bureau, Ministry of Agriculture and
Forestry, Nanking, China.
1116. Matagrin, Am. 1952. La vérité sur le soya: son réveil
et son avenir en France [The truth about soya: its awaking
and its future in France]. Terre d’Oc (La): Revue moderne
d’agriculture des pays occitans 34:50-63. Feb.; 34:91-100.
March. [24 ref. Fre]
• Summary: This two-part article appeared in two
consecutive issues. Contents: Introduction: The strengths and
weaknesses of the soybean, Haberlandt and the International
Exposition of Vienna, soymilk, tofu, soy sauce, USDA,
Bresse-Jones, Le Clerc / LeClerc, Morse, Hilbert, Horvath,
ADM, Muscatine processing Corp., Galesburg Products Co.,
Glidden Co. (Soya Products Div.). 1. The soybean in agricole
and in market gardening: Favorable climates and soils
(temperature, light and photoperiodism, humidity, physical
soil needs, chemical and pH soil needs, microbiological soil
needs, soil amendments [soil conditioners], fertilizers, use
as green manure, chemical fertilizers, bacterial fertilizers
{Vaccinograine}, crop rotation). Varieties of soybeans;
selection of the seeds, Asian classiﬁcations, based primarily
on color.
1. Varieties of soybeans for all uses: Domestic and
industrial: Early or near-early (mi-précoces): yellow
varieties, green varieties, brown varieties, black varieties.
Late: yellow varieties, green varieties, brown varieties, black
varieties.
2. Soybean varieties for forage: Early or near early.
Late. European varieties, Russian varieties, French selected
varieties, mutations are rather frequent by spontaneous
hybridization is quite rare, the selection of seeds.
3. Preparation of the land (terrain); planting and seeds;
tillage, and protection against diseases and pests.
Footnote 12: Li Yu-ying was the founder of a plant
making soyfoods in the suburbs of Paris in 1911, and former
president of the Scientiﬁc Academy of Peking (Académie
Scientiﬁque de Pékin). He returned to stay for a while in
France around 1940. Li and L. Grandvoinnet (a French
agronomist whose tombstone is in our village in the region of
Chautagne [in east Central France]) wrote a book about soya
in 1912 that is still useful.
Mechanized agriculture (motoculture), tractors, date of
seeding.
Part 2: Planting. Maturation, harvest, yield, and storage
of the soybean seed (soya-grain). Appendix: Names of early
American soybean varieties according to earliness.
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1. Yellow varieties that are early and productive, adopted
and preferred in 1948-1951 in Canada and neighboring U.S.
states: Blackhawk, Dunﬁeld, Earlyana, Flambeau, Goldsoy,
Hawkeye, Kabott, the various Mandarins, Monroe, Richland.
These mature in 105 to 125 days. Varieties suited for
northern France are Harrow Manchu, Mansoy, Tokio yellow,
etc.
2. Semi-early yellow varieties preferred in the areas of
less-cold temperature: Chief, Lincoln, Wabash (less often
Adams, Dunﬁeld, Hawkeye, and certain Mandarins). These
varieties mature in 125 to 140 days after planting. Several
highly regarded green varieties are Nahto [Hahto?], and
Giant Green.
3. Yellow varieties that are more or less late, grown in
the southern USA: Arksoy, Dortchsoy 31, J.E.W. 45, Ogden,
Improved Pelican, Ralsoy, Roanoke, Volstate. These varieties
in 140-170 days. The ﬁne variety Imperial, which matures
in about the same time in Savoie, can be added as well as
Barchet (brown) or O-too-tan (black).
These late varieties are suited to Roussillon, BasLanguedoc, Provence maritime, northern Africa, and in the
tropical regions of the French Union (l’Union Française
[which lasted 1946-1958]).
At the very end of the article we read: The author of this
article regrets that, from now on, he will not be able to reply
free of charge (as he has very often done) to the numerous
demands for information that he receives concerning soya.
Unlike the majority of his compatriots, he has neither a
salary nor an appointment, nor is he retired nor pensioned,
nor is he a property owner nor a renter. He lives solely on the
modest income from his publications and from consultations
on applied chemistry. He hopes not to appear greedy by
asking future correspondents to add 8 stamps of 15 francs
(or an equivalent amount) to their requests for information
so that he will be able to answer promptly. While cultivating
soybeans for his personal use, he is not a grain merchant and
he will not be able to supply even the smallest quantities
of well acclimatized varieties, but he will willingly make
such shipments against reimbursement of postage costs and
compensation for any product or object of fair exchange.
Hervé Berbille writes (5 May 2014): “This article is
very rich in teachings. I think especially in this footnote (3)
A. Matagrin conﬁrms what I always suspected. Namely, the
Vichy government never had a policy displaying a proactive
attitude in favor of the soybean. Moreover, the Vichy
government never really intended to promote the culture of
this plant, even though the dietary restrictions suffered by
the French population during the Nazi Occupation urgently
required it. All indications are that powerful interests who
foiled the development and cultivation of soybeans in the
1920s under the deceased Third Republic still remained very
inﬂuential in the Vichy government.” Address: at Chindrieux
(Savoie).

1117. Morse, W.J.; Cartter, J.L. 1952. Soybeans for feed,
food, and industrial products. Farmers’ Bulletin (USDA)
No. 2038. 41 p. Feb. Supersedes Farmers’ Bulletin No. 1617
(Morse 1930, 1932).
• Summary: Contents: Importance of the soybean and its
byproducts. Direct use of soybeans on the farm: Soybean hay
(for dairy cattle, beef cattle, horses and mules, sheep, swine,
poultry), soybeans for pasturage (hogging down soybeans,
sheep, beef and dairy cattle, poultry on soybean pasturage),
soybean for soilage, for silage, for soil improvement, for
livestock feed (feed for swine, dairy cattle, beef cattle,
horses, sheep, poultry, wild game {quail, pigeons}), soybean
straw (feeding value, fertilizing value).
Soybeans processed for meal and oil: Processing
methods, meal for livestock (for dairy cattle, beef cattle,
poultry, swine, sheep, dogs {in dog-food industry}, rabbits,
fur-bearing animals, quail and pheasants), meal as fertilizer,
for industrial purposes, in food products, use of oil (in food
products, industrial uses such as paints and varnishes).
Soybeans and products for human consumption: Vegetable
soybeans, dry soybeans (“Other uses of the dry soybean
{principally of oriental origin} are in the preparation of
soybean milk, soybean curd, soybean sprouts, beverages,
salted, roasted soybeans), soy ﬂour, grits, and ﬂakes, Oriental
soybean foods, soy milk, soy curd, soy sauce, soy sprouts,
soy beverages. Miscellaneous uses of the soybean: Honey
production (the soybean as a honey plant, soy ﬂour for honey
bees), soy ﬂour and grits in dog food, soy ﬂakes in brewing
beer, soy ﬂour for insecticides.
Under “Soybean utilization,” page 3 notes: (1) The roots
and coarse stems are used as fuel in China, Manchuria, and
Korea. (2) In many parts of China the plants, when 3 to 4
inches high, are used as greens. (3) In Manchuria and Korea,
the leaves are cured and smoked as tobacco.
Under “Soy milk,” page 38 states: “The ground soybean
pulp or mash [okara] left after separating the liquid from the
solid material is still of good nutritive quality, but it has very
little ﬂavor. It can be dried and made into ﬂour for human
food, combined with foods of more pronounced taste, or
used for animal feed.”
Under “Soy curd” [tofu], page 38 states: “Chinese and
Japanese markets and restaurants in many cities in the United
States sell fresh soy curd. Several ﬁrms in the United States
can soy curd.”
Under “Soy sprouts,” page 40 states: “Soybeans and
several other species of beans, especially the mung bean,
are sprouted and used as a green vegetable in the Far East.
Soy sprouts (ﬁg. 18, D) can be produced successfully in the
home, and a year-round fresh vegetable that may be used raw
or cooked can be obtained by sprouting soybeans in a ﬂower
pot, a glass fruit jar, or a strainer.
“In producing sprouts, select a stock of clean, bright
beans of the latest crop. Any of the ﬁeld varieties may be
used, but the yellow-seeded varieties have less conspicuous
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skins, though black-seeded varieties, such as the Cayuga,
Peking, Wilson, and Otootan, seem to germinate more
quickly and uniformly. Carefully hand-pick the seed,
discarding everything except the clean, whole beans. Wash
the beans thoroughly, cover with lukewarm water, and allow
them to soak for a few hours (or at most overnight) until
they are swollen. Place the beans in a container and cover
them with dampened cheesecloth. Rustproof wire-mesh
screening or cheesecloth can be used to cover the bottom
of the container to allow for drainage. In using a glass fruit
jar, cover the top with a piece of cheesecloth and tie it on
securely. Invert the jar and place it in a dark spot at room
temperature.
“Tilt it slightly so that excess water can drain away
promptly. Pour plenty of water on the beans 3 to 4 times a
day, thereby insuring thorough washing. The beans may be
sprinkled each evening with chlorinated lime solution (1
teaspoon of calcium hypochlorite dissolved in 3 gallons of
water) to keep down mold growth and spoilage. Chlorinated
limewater is not needed to kill fungus growth if the seed is of
good quality. In 3 to 4 days the sprouts will be 1 to 2 inches
long and ready to use. Bean sprouts increase about six times
their original volume. The commercial production of soy
sprouts proceeds along the same, lines, except that larger
sprouting tanks or trays are used and the process is more
carefully controlled.
“Soybean sprouts can be used in many ways and are
cooked and served with the bean attached. They are a fair
source of thiamine, riboﬂavin, and ascorbic acid. The sprouts
may be served raw in salads, cooked in various ways, and
used in such dishes as omelets, stews, fricassees, and chop
suey. They are very tender and lose their crispness if put into
hot dishes more than a few minutes before serving.
“A few companies have successfully canned soy
sprouts [in the USA]. The New York (Cornell) Agricultural
Experiment Station found that sprouts lend themselves
admirably to quick-freezing.” Address: USDA.
1118. Nitragin Co. Inc. Research Department. 1952. Seed
treatments and inoculation for soybeans. Soybean Digest.
March. p. 14-16.
• Summary: In the early days of soybean cultivation in
the USA, inoculation was the only type of seed treatment
used. “However with the advent of ‘chemical farming,’
the term seed treatment has assumed a multiplicity of
meanings: 1. Inoculation with rhizobia. 2. Coating with
fungicides. 3. Addition of insecticides. 4. Supplying any
number of hormone or growth-promoting substances. 5.
Seed scariﬁcation. 6. Reinforcement with various nutrients
which are considered essential for maximum early growth
of the seedlings.” The researchers also attempted to “test
the relative toxicity of several commercial protectants to
different species of rhizobia.” Note: This is the earliest
English-language document seen (March 2003) that uses

the word “rhizobia” in connection with the inoculation of
soybeans.
Soybean seed was treated with standard amounts of the
non-phenolic fungicides Arasan, Spergon, and Phygon prior
to inoculation with wet or dry inoculant powder; relatively
insoluble in water and containing no heavy metals, they are
“reported to be less toxic to the rhizobia.” Photos show:
Soybean plants treated with Nitragin only and those treated
with Nitragin and Arasan. Two petri dishes: “Laboratory
method of determining toxicity of seed protectant chemicals
to rhizobia.”
1119. Silva, J. Gomes da; Lordello, Luiz Gonzaga A.;
Miyasaka, Shiro. 1952. Observaçoes sóbre a resistência
de algumas variedades de soja ao nematóide das galhas
[Observations on the resistance of some varieties of soybeans
to the gall nematode]. Bragantia (Campinas, Brazil) 12(13):59-63. Jan/March. [2 ref. Por; eng]
• Summary: “Summary: Soybean varieties cultivated at
present in Brazil (Abura and Rio Grande), as well some other
promising strains (455, Chosen, Georgian, Pereira Barreto,
Arksoy, Acadian, etc.) have shown severe attacks by the
rootknot nematodes. The study of the parasite showed that
two forms are present, attacking the soybean roots, both
being closely related to Meloidogyne incognita (Kofoid &
White, 1919) Chitwood, 1949.
“Variety N 46-2652, considered to be resistant in the
Southern part of the United States, proved to be susceptible
to the mentioned nematodes, according to results of two pot
test, discussed in this paper.
“Palmeto, La 41-1219, N 45-3799 and Otootan varieties
were considered resistant to these nematodes, judged by the
results of one ﬁeld trial here reported.
“The resistance of varieties Palmeto and La 41-1219
was also conﬁrmed by two pot experiments in which
artiﬁcial infestation by nematodes was produced.” Address:
1. engenheiro agronomo, Seccao de Cereais e Leguminosas,
Instituto Agronomicas de CampinasBrazil.
1120. Dimmock, F. 1952. Soybean improvement at Ottawa.
Soybean Digest. April. p. 14-15.
• Summary: “The soybean breeding program which was
begun in 1929 at the Central Experimental Farm, Ottawa,
Ontario, Canada, has resulted in the development and
release of four varieties, namely Pagoda, Kabott, Capital
and Mandarin (Ottawa strain). These varieties have had a
wide distribution, not only in Canada, but also in certain
areas of the United States where they have been highly
recommended... There is only one other experiment station
engaged in soybean breeding work in Canada. It is located
at Harrow, Ontario... The main emphasis at present is being
placed on a rather extensive program of hybridization
between selected varieties and strains... We are particularly
interested in securing an early, productive variety for eastern
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Ontario... During the past few years, more and more attention
has been directed towards disease resistance.” Address: Div.
of Forage Plants, Central Experimental Farm, Ottawa, ONT,
Canada.
1121. Willard, C.J. 1952. Ohio experiments on the chemical
control of weeds. A large number of pre-emergence
herbicides have been tested at the Ohio Experiment Station.
One gave fairly satisfactory results. Soybean Digest. April. p.
12-13.
• Summary: “The Ohio Agricultural Experiment Station
has conducted tests on the chemical control of weeds in
soybeans at the Ohio State University since 1948, treating a
total of nearly 2,000 plots in that time.” “The most uniformly
satisfactory pre-emergence herbicide for soybeans in our four
years’ work has been the triethanolamine salt of dinitro ortho
secondary butyl phenol, sold by the Dow Chemical Co. as
‘Premerge.’”
Note: This is the earliest document seen (Sept. 1997)
that uses the word “herbicides” or “herbicide” in connection
with soybeans. A photo shows C.J. Willard. Address: Prof. of
Agronomy, Ohio State Univ.
1122. Carter, Deane G.; Holman, Leo E. 1952. Storing
soybeans on the farm. Illinois College of Agriculture,
Extension Circular No. 692. 16 p. May.
• Summary: Contents: Moisture limits. Control of moisture.
Temperature control. Insect and rodent control. Types of
bins. Bin construction. Plans for storage bins. Buying readymade bins.
“The common practice of marketing two-thirds or more
of the soybean crop direct from the combine tends to hold
down prices, congest transportation, and overload country
elevators and processors’ bins. Growers who are able to
hold their crop on the farm for a month or two or into the
next year usually gain by doing so. The problem is that
storage space on Illinois farms has lagged far behind soybean
production in the state.
“If you are planning to build more storage space on your
farm, this circular will be helpful in solving such problems
as: safe moisture limits, control of moisture, protection from
insects and rodents, and type and kind of storage bins to use.
The recommendations are based on nine years of cooperative
research by the Illinois Agricultural Experiment Station and
the U.S. Department of Agriculture.” Address: 1. Prof. of
Farm Structures, Dep. of Agricultural Engineering, Univ.
of Illinois; 2. Senior Agricultural Engineer, Bureau of Plant
Industry, Soils, and Agricultural Engineering, USDA.
1123. Lehman, Samuel G. 1952. Survival of the purple seed
stain fungus in soybean seeds (Abstract). Phytopathology
42(5):285. May.
• Summary: Discusses Cercosporina (=Cercospora) kikuchii.
Address: North Carolina.

1124. Crall, J.M. 1952. Soybean diseases in Iowa in 1951.
Plant Disease Reporter (USDA) 36(7):302. July 15.
• Summary: Stem canker (Diaporthe phaseolorum var.
batatatis) and brown stem rot (Cephalosporum gregatum)
were the most important diseases on soybean in Iowa in
1951. Address: Div. of Forage Crops & Diseases, Bureau of
Plant Industry, Soils & Agricultural Engineering; & Iowa
Agric. Exp. Station, Ames.
1125. Hildebrand, A.A. 1952. Stem canker: a disease of
increasing importance on soybeans in Ontario. Soybean
Digest. July. p. 12-14.
• Summary: “Based on an address delivered, by invitation,
at the meeting of the Second Annual Ontario Soybean
Convention in Chatham, Ontario, Feb. 20.”
“I am pleased at having been afforded this opportunity
of presenting to you some aspects of the disease situation as
it pertains currently to soybeans in southwestern Ontario. I
am not going to confuse the issue by discussing all 16 or so
of the diseases of the soybean that are known to occur in the
area in question; rather, I would like to focus your attention
on Soybean Enemy No. 1, the disease we now know as Stem
Canker
“This disease has been smouldering for a considerable
time on soybeans in Ontario. Formerly, we called it Pod and
Stem Blight. Now, however, we know that we must make a
distinction between Pod and Stem Blight and Stem Canker,
not only because they are caused by different, though closely
related, fungi, but also because of the difference in the
severity of their attack on the soybean.
“Stem Canker is by far the more serious of the two
diseases. The causal fungus gains entry into the plant
through scars left on the lower stem region where leaves
have dropped off, or through injuries at the juncture of stem
and branch, resulting from the bending or breaking of the
latter. Having gained entry, the fungus pervades surrounding
stem tissues, killing as it advances. Stem tissues so killed
constitute a ‘roadblock’ that stops the upward ﬂow of water
from the roots, and the upper foliage and seed-bearing
portion of the plant dies essentially from the effects of
drouth.
“It can readily be understood that there will be a close
relationship between severity of effect on seed and the
stage of development of the plant when it is attacked by
the parasite. If the attack comes earlier in the season when
pods are still in the formative stage, seed development
will be arrested with resultant loss both qualitatively and
quantitatively. If, however, the attack is delayed until later in
the season when the plant is approaching maturity, the effect
on the seed may be virtually negligible.
“Hawkeye, Blackhawk Susceptible: Stem Canker, after
smouldering for years as I mentioned above, came into sharp
prominence in 1949 especially on the variety Hawkeye,
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which for the ﬁrst time was grown on a fairly extensive scale
in Ontario. In 1950, as more and more Hawkeye was planted,
the disease became correspondingly more widely prevalent.
In 1951, the incidence of the disease was intensiﬁed by the
introduction and fairly widespread planting of Blackhawk,
a variety which under Ontario conditions is even more
susceptible to Stem Canker than is Hawkeye.
“The two varieties, by the way, have the same parentage,
each being a selection from a cross between Mukden and
Richland. In 1951, the attack of Stem Canker on Blackhawk
was on occasion little short of spectacular.
“Organism Residual? When Stem Canker ﬂared into
importance so suddenly on Hawkeye and Blackhawk in
Ontario, I was of the opinion at ﬁrst that the disease might
have been introduced into the province on or in the seed
of the two varieties, most of which had been imported
from United States sources. This supposition seemed to
be supported by the fact that in a number of instances the
disease was severe in stands of the two varieties, grown in
soil that supposedly was virgin for soybeans.
“Now, I am far from certain that the amount of disease
that might have been brought in with the seed was of any
real signiﬁcance. Rather, I incline more strongly to the view
that the causal fungus was already widespread in our soils.
So long, however, as the more resistant varieties were grown,
the fungus did not increase greatly and the disease did not
become especially serious; but, with the advent of Hawkeye
and Blackhawk, the fungus found varieties especially
to its liking, and as has so often happened under similar
circumstances with other hosts, the disease became widely
and seriously epidemic.
“The possibility of danger, as I see it, in the continued
growing of these two varieties is not only that they are liable
to suffer severely from the disease themselves but that they
may encourage the build-up of the fungus and, as a result,
the soil may reach such a stage of infestation that it will
become difﬁcult to grow even the less susceptible varieties.
“Seed May Not Be Carrier: In support of the view that
seed may not necessarily be a carrier agent of the disease,
evidence furnished by an experiment that was carried, out in
the experimental plots at the Harrow Laboratory in 1951, is
presented in Table 1. In 1950, an unusually severe outbreak
of Stem Canker was encountered in a stand of the variety
A. K. Harrow. Several pounds of seed were obtained from
diseased and from healthy plants. The seed from the diseased
plants was, in general, smaller than that from the healthy
plants, but otherwise no appreciable difference was apparent
from visual examination.
“The weight of 1000-seed-lots from diseased and from
healthy plants averaged 3.49 and 5.58 oz., respectively.
A little mathematics showed that a bushel of seed from
diseased plants would comprise some 275,000 seeds whereas
the number in a bushel of seed from healthy plants would be
about 172,000. A considerable number of the smaller seeds

produced by the diseased plants would be lost in ordinary
combining operations.
“In the spring of 1951, seed from both lots was planted
in outdoor plots in a design that would permit statistical
analysis of results according to the methods employed by the
technical agriculturist. Prior to planting, one lot of seed from
the diseased plants was treated with Spergon, another with
Arasan, at recommended rates. The results of the experiment,
as mentioned above, are summarized in Table 1.
“As Table 1 shows, germination of the seed from healthy
plants was about 8 percent higher than that of seed from
diseased plants. This difference was not reﬂected, however,
in a corresponding increase in yield. As a matter of fact the
seed from the diseased plants produced an appreciably higher
yield than did that from the healthy plants. The highlight of
the data in the table is, however, the fact that incidence of
Stem Canker in the population of plants derived from the
seed of diseased plants was not appreciably higher than that
in the stand of plants originating from seed of healthy plants.
“While it would be unwise to generalize too freely from
the results of a single test, nevertheless, in view of the care
with which the seed-lots had been selected for this particular
experiment and with which the test had been carried out in
all its phases, the evidence is regarded as indicating rather
conclusively that seed from Stem-Canker-infected plants
does not necessarily act as a carrier of the disease.
“Varietal Difference: Each year at Harrow, varieties
of soybeans that are being or are about to be grown
commercially in southwestern Ontario are planted in the
laboratory experimental plots and are kept under constant
observation throughout the growing season, particular
attention being paid to their apparent resistance or
susceptibility to the various diseases that are prevalent in
the district. A diseased plant is marked, as soon as noted, by
a stake with a colored label, each disease being denoted by
its own particular color of label. Such a system of marking
makes readily possible at any time the determination and
demonstration of the incidence of any particular disease”
(Continued). Address: Lab. of Plant Pathology, Harrow,
Ontario, Canada.
1126. Hildebrand, A.A. 1952. Stem canker: a disease of
increasing importance on soybeans in Ontario (Continued–
Document part II). Soybean Digest. July. p. 12-14.
• Summary: (Continued): “In Table 2 is recorded the
incidence of Stem Canker on 11 different varieties on three
different dates during the 1951 season.
“As Table 2 shows, up to the time the plants were 94
days old on Aug. 17 (the plots had all been planted on May
15), none of the varieties showed an appreciable amount of
the disease except Blackhawk which was already infected to
the extent of 4.1 percent. No marked change took place in the
next seven-day period ending Aug. 24, except for a 3 percent
increase, in the case of Hawkeye. However, in the ensuing
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12-day interval between Aug. 24 and Sept. 5, by which latter
date the plants were 113 days old, the disease increased
to a total of 3.5 percent for the apparently most resistant
variety Harman, and to 24.4 percent for the apparently very
susceptible variety Hawkeye.
“To show the extent to which the disease increased
between Aug. 24 and Sept. 5, Table 3 has been added. An
examination of Tables 2 and 3 shows that not only did
such varieties as Earlyana, Lincoln, Monroe, Hawkeye and
Blackhawk show the highest total infection but they also
became infected more quickly than the other varieties listed.
“Other counts of Stem Canker infection were
made in varietal test plots and in numerous commercial
stands variously located in the district. In general, these
supplementary counts revealed that the order in which the
varieties fell with regard to their relative susceptibility varied
little from that shown in Table 2. Often, however, infection
values differed from those shown in the table, but, despite
these differences, they tended to remain relative so far as
the different varieties were concerned, except for Hawkeye
and Blackhawk, in which two varieties, more especially the
latter, infection was disproportionately high.
“The contrast between the apparent low susceptibility
of Harman on the one hand and the strikingly high
susceptibility of Hawkeye and of Blackhawk on the other,
with Lincoln occupying a seemingly intermediate position,
was of especial interest. As a ﬁnal check for the 1951
season on this seeming relationship, an all-day count of
the incidence of Stem Canker was made on Sept. 17 in
representative stands of the varieties in question, variously
scattered over an almost county-wide area. Blackhawk could
not be included because the variety had matured to the point
that it was no longer possible to distinguish with certainty
between diseased and healthy plants. When the results of
the counts were averaged, the incidence of Stem Canker for
Harman, Lincoln, and Hawkeye was found to be 1.5, 7.0, and
33.5 percent, respectively.
“Within recent weeks I have been afforded access to
records of investigations–similar to my own–that are being
carried out in Indiana. From these records may I quote
this excerpt, ‘The variety Hawkeye has consistently been
the most severely affected variety. In fact, Diaporthe stem
canker was not considered an important disease until 1948
when the variety Hawkeye was grown on a large scale.
The increased acreage of Hawkeye soybeans may have
contributed to the prevalence of the disease.’
“How to Modify Disease: For Ontario growers there
would seem to be at the moment two procedures to follow
in bringing about a modiﬁcation in the prevalence and
severity of the disease. The ﬁrst would be to avoid planting
the most susceptible varieties and thus prevent a build-up of
the fungus in their soils. The second would be a more strict
observance of crop rotation and especially the avoidance
of having soybeans follow soybeans on land where Stem

Canker has made its appearance. The latter measure would
also help greatly to hold in check and prevent the spread
of another potentially dangerous disease, Brown Stem Rot,
which is known deﬁnitely to be caused by a soil-inhabiting
fungus.
“In conclusion may I observe that only a few years ago
in Ontario the question was often heard, ‘Are soybeans here
to stay?’ Somewhat later the statement was made, albeit
somewhat doubtfully, ‘Soybeans are here to stay.’ Today,
with 176,000 acres being grown in the province, the assertion
is made almost without equivocation, ‘Soybeans ARE here
to stay.’ Let us do everything in our power, including close
attention to disease control, to make this a permanent reality
and not a mere expression of wishful thinking.
“Summary: Stem Canker as now distinguished from
Pod and Stem Blight is currently the most serious disease of
soybeans in Ontario. Prior to 1949 the disease was sporadic
in its occurrence and only rarely serious. Coincident with the
introduction and widespread planting of the variety Hawkeye
in 1949, and of Blackhawk in 1951 the disease has ﬂared into
importance.
“Evidence suggests that the causal fungus is residual in
the soil of the province and may not have been introduced to
any appreciable extent with the seed of the above-mentioned
varieties. Varieties differ considerably in susceptibility,
Harman being apparently the least susceptible of some 11
varieties closely observed in 1951.
“Crop rotation and the avoidance of planting the most
susceptible varieties are suggested as means of modifying the
prevalence and severity of the disease.” Photos: (1) “Stems
of soybean plants collected out-of-doors in August 1951,
showing early-to-late stages of Stem Canker. Infection in
all cases has taken place either through a leaf scar or at the
junction of a lateral branch with the main stem.”
(2) A greatly enlarged section of an over-wintered
soybean stem infected with Stem Canker. Note the beaks on
necks which protrude from fungus spore-sacs in the stem.
Stems such as this are a source of infection in the spring to
succeeding plantings of soybeans.
Tables: (1) “Comparison of seed from healthy and from
Stem-Canker-Infected plants with regard to germination,
incidence of the disease, and yield.” Compares healthy plants
vs. diseased plants.
(2) “Percentage incidence of Stem Canker in
experimental plots at Harrow on three different dates in
1951.” 11 varieties are ranked from least susceptible to
most susceptible on three dates. The varieties are: Harman,
Harosoy, A.K. Harrow, Adams, Harly, Richland, Earlyana,
Lincoln, Monroe, Hawkeye, Blackhawk.
(3) “Soybean varieties arranged in order of increasing
incidence of Stem Canker between Aug. 24 and Sept. 5,
1951.” The same 11 varieties are compared. Address: Lab. of
Plant Pathology, Harrow, Ontario, Canada.
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1127. Soybean Digest. 1952. Diseases in the MinnesotaIowa-Missouri area. July. p. 15.
• Summary: “The root and stem rots are probably the most
important group of soybean diseases in the three-state area of
Minnesota, Iowa and Missouri, according to James M. Crall,
associate pathologist at Iowa State College, Ames.
“Included in this group are stem canker, brown stem rot,
Rhizoctonia root and stem rot, and charcoal rot, says Crall,
who spoke before the soybean processor conference at Ames
last winter. Stem canker and brown stem rot are generally
the two most important diseases in Iowa. Both have recently
been reported in Minnesota, and very likely will become
increasingly important there. Both diseases also occur in
Missouri, stem canker having been found as far south as
Sikeston and brown stem rot occurring most commonly in
the river bottom lands of eastern Missouri as far south as St.
Louis.
“Rhizoctonia rot also occurs in all three states. It is of
major importance in Minnesota and northern Iowa and of
lesser importance in southern Iowa and Missouri. Charcoal
rot has been found in both Iowa and Missouri but is
important only in southeast Missouri in dry seasons.
“Leaf Spots: The bacterial and fungus leaf spots are only
slightly less important than the root and stem rots in these
three states, says Crall. In Missouri, they may be considered
even more important.
“Bacterial leaf spots include blight, pustule, and wildﬁre.
Both blight and pustule are present most years wherever
soybeans are grown. Wildﬁre is less common but it has been
found for the last several years causing serious damage in a
number of ﬁelds in southeast Iowa. It is frequently a serious
problem in southeast Missouri. In Iowa blight is generally
more prevalent early in the season and pustule more
prevalent about mid-season. Wildﬁre is found after Aug. 1,
generally following pustule infection. In southeast Missouri
particularly, pustule is considered a major problem, and in
years that pustule is severe, wildﬁre is also usually more
prevalent.
“Crall said that brown spot and downy mildew are
most common of the fungus leaf spots. Formerly of minor
importance, brown spot has become increasingly severe
in most of the North Central states during the last several
years. It was found in almost all ﬁelds in Iowa in 1951. It
caused about 50 percent defoliation in an experimental ﬁeld
at Columbia, Missouri. Somewhat less prevalent and less
severe is downy mildew. In 1951 it was found commonly
in eastern Iowa and central and southeast Missouri. Both of
these diseases also occur in Minnesota.
“Frog-eye was found for the ﬁrst time in Iowa in 1951.
It occurs generally in Missouri but appears to be a threat
primarily in the southeastern part of the state.
“Phyllosticta and Alternaria leaf spots occur generally
throughout the Minnesota-Iowa-Missouri area but are
presently of minor importance, according to Crall.

“Virus diseases of soybeans include bud blight, mosaic,
and yellow mosaic. Bud blight was found rather commonly
several years ago but has decreased in prevalence. Mosaic
and yellow mosaic have never been diseases of major
importance in the tri-state area, Crall says.
“Among miscellaneous diseases are seedling blights,
seed stains, and potash deﬁciency. Seedling blights are
caused by various fungi, including Pythium species,
Rhizoctonia, the anthracnose fungus, and the charcoal rot
fungus. In most seasons the losses caused by seedling blights
are small. The purple and other seed stains are common but
relatively unimportant at present.
“Potash Deﬁciency: Potash deﬁciency has become
increasingly prevalent and locally may cause serious losses
unless corrected by the application of potash fertilizers, says
Crall. More general recognition of the fact that soybeans are
heavy feeders on potash is needed.
“Control measures are available or are being sought for
the major soybean diseases, according to Crall.
“Soybean lines with more or less resistance to the
following diseases are now being used in federal and state
experiment station breeding programs: bacterial pustule,
bacterial blight, wildﬁre, downy mildew, purple seed stain,
frog-eye, stem canker, and Rhizoctonia root and stem rot.
“Crop rotation has proved of value in the control of
brown stem rot and may be useful in the control of some of
the leaf spots, such as brown spot.
“Row planting, weed control, and other cultural
practices for conservation of soil moisture have been
suggested for control of charcoal rot, says Crall.”
1128. Soybean Digest. 1952. Beans have pests like other
crops. Aug. p. 26.
• Summary: “Despite widespread belief to the contrary,
soybeans are as subject to insect pest damage as other
farm crops, say entomologists of the U.S. Department of
Agriculture.
“Grasshoppers head the list of pests that can destroy this
crop, different species of them damaging soybeans in various
parts of the United States. The entomologists recommend
sprays of aldrin, chlordane, or toxaphene, applied when the
grasshoppers are young. Chlordane and toxaphene can be
mixed with bran to make an effective grasshopper bait, and
this should be used if soybeans are to be cut for hay or are to
be pastured.
“The Mexican bean beetle and the smaller bean leaf
beetle are two similar and damaging soybean pests in
Southeast and Eastern states. Both the beetles and the wormlike beetle larva feed on the leaves. They can be controlled
with cryolite or rotenone sprays, applied to the undersides of
the leaves.
“Japanese beetle control in soybeans can be achieved
with DDT dusts or sprays. It may take more than one
application, applied at intervals of 10 days or two weeks, to
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eliminate this leaf-feeder. Entomologists say that Japanese
beetles like some varieties of soybeans more than others.
“Another soybean pest of Southern and Central states–
the blister beetles–can be controlled with DDT or toxaphene.
Soybeans being grown for hay can sometimes be saved from
blister beetle damage by prompt harvesting.
“Leafhoppers, particularly the potato leafhopper,
damage soybeans by sucking the sap out of the plants.
Although hard to see, the leafhopper can be distinguished
by its damage–yellowing and dying soybean leaves. DDT
sprays or dusts, or methoxychlor sprays will control this
pest. A close relative of the potato leafhopper, but not so
easy to control, is the alfalfa hopper–a tiny, green, sucking
insect. Parathion is the only insecticide that has effectively
controlled this soybean pest in tests to date.
“The velvetbean caterpillar is a pest of soybeans only
in the Southeastern states. Probably it does not survive U.S.
winters, but in the moth stage works its way north from
the nearby tropics each year, arriving in time to feed upon
late soybean varieties. Early varieties often escape injury. A
heavy infestation of these black or green caterpillars can strip
a crop within a few days. Prompt treatment with dusts of
DDT, sulfur, or cryolite control the pest.
“Other common caterpillar pests include the corn
earworm, green cloverworm, armyworm, fall army-worm,
variegated cutworm, and other climbing cutworms. They
usually can be controlled with chlordane, DDT, or toxaphene
dusts or sprays.
“Tiny red spiders or mites feeding on soybean plants
slow or stop the growth, and their damage is often intensiﬁed
through the use of insecticides that kill their natural enemies.
Prompt application of sulfur is one of the best ways to
control spider mites.
“White grubs also damage soybeans, generally attacking
the crop when it is grown in rotation with corn in the North
Central states. Entomologists currently are recommending
other crops, such as legumes, in the rotation to keep the
white grubs under control.
“Entomologists urge timely application of recommended
insecticides only to control the speciﬁc pest causing trouble.
They do not recommend general insecticide applications
to prevent damage. They also caution against the use of
chlordane and DDT on soybeans to be fed to livestock, as
traces of residues of these two insecticides on soybeans may
show up in the milk of dairy cattle or the fat of beef.
“Actual dosages of the various insecticides as used to
control these many pests are available from local agricultural
authorities, such as the county agent, or from the Bureau
of Entomology and Plant Quarantine, U.S. Department of
Agriculture, Washington 25, D.C.”
1129. Bartley, B.G.; Weber, C.R. 1952. Heritable and
nonheritable relationships and variability of agronomic
characters in successive generations of soybean crosses.

Agronomy Journal 44(9):487-93. Sept. [11 ref]
• Summary: “Permanent gain from selection, in the sense of
resemblance between offspring and their parents, depends on
the degree of relationship between genotype and phenotype.
Total variance of an attribute in a segregating population is
composed of a heritable portion, an environmental portion,
and a portion due to genotype-environment interaction.”
Address: Iowa Agric. Exp. Station, Ames, Iowa.
1130. Athow, K.; Probst, A.H. 1952. The inheritance of
resistance to frog-eye leaf spot [Cercospora sojina] of
soybeans. Phytopathology 42(12):660-62. Dec. [6 ref]
• Summary: Frog-eye leaf spot “was ﬁrst observed in
Indiana in 1939 in the extreme southwestern part of the
state by A.H. Probst and identiﬁed by R.M. Caldwell of
the Purdue Agricultural Experiment Station. The disease
was of minor importance until 1947 when it occurred in
epiphytotic proportions in the large soybean growing area
of southwestern Indiana. It continued as the most important
soybean disease through the 1949 season after which its
incidence was reduced greatly by widespread use of the
resistant varieties Lincoln and Wabash.”
The present investigation found a “single major
dominant Mendelian factor. The symbols Cs, cs have been
assigned to the gene pair.” Address: Purdue Univ. Agric.
Exp. Station, Lafayette, Indiana; and U.S. Regional Soybean
Lab..
1131. Ankersmit, G.W. 1952. Life history and control of
the soya bean leaf beetle Phaedonia inclusa (Stal). General
Agricultural Research Station, Bogor, Contribution No. 129.
34 p. *
1132. Ichinohe, Minoru. 1952. [On the soy bean nematode,
Heterodera glycines n. sp., from Japan]. Oyo Dobutsugaku
Zasshi (J. of Applied Zoology) 17:1-8. [Jap]*
• Summary: This is the earliest known mention of this
species; the author named the species. SCN was classiﬁed
as a race of Heterodera schachtii Schmidt until, in this
publication, Ichinohe ﬁrst described it as Heterodera
glycines. Address: Japan.
1133. Popov, Vasil. 1952. Nepriyateli i bolesti po bobovite
zarneni i furajni kulturi [Enemies and diseases of bean
cultures]. Soﬁa, Bulgaria: Zemizdat (State Agricultural
Publishing). 100 p. [Bul]*
Address: Bulgaria.
1134. Hartwig, Edgar E.; Johnson, Herbert W. 1953. Effect
of the bacterial pustule disease on yield and chemical
composition of soybeans. Agronomy Journal 45(1):22-23.
Jan. [4 ref]
• Summary: “The inheritance of resistance has been reported
by Hartwig and Lehman (2). They found the high resistance,
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or near immunity, of the CNS variety to be a monogenic
recessive major character. Feaster (1) using earlier maturing
susceptible varieties in crosses with the CNS variety
obtained similar results.” Address: Agronomist and Assoc.
Agronomist, USDA, Division of Forage Crops and Diseases,
located at Stoneville, Mississippi and Raleigh, North
Carolina, respectively.
1135. Ichinohe, Minoru. 1953. [On the parasitism of the
soy bean nematode, Heterodera glycines]. Hokkaido Nogyo
Shikenjo Iho (Hokkaido National Agricultural Experiment
Station, Research Bulletin) No. 64. p. 113-24. Feb. [9 ref.
Jap; eng]
• Summary: Table 6 (p. 119) shows the “Amount of
development of soy bean nematode, in the 32 species of
plants tested.”
The degree of susceptibility of soybean, azuki bean
(Phaseolus angularis Wight), kidney bean (Phaseolus
vulgaris L.) Spanish runner bean (Phaseolus coccineus L.)
etc. to infection from Heterodera glycines was assessed in
experiments in which the numbers of adult female nematodes
attached to the tap roots of plants grown for 6 weeks in
infested soil were counted. The degree of infection (the
average number of adult females per tap root) was 28.3 for
soybean, 26.7 for azuki bean, 3.2 for kidney bean, and 0 for
Spanish runner bean. Address: Hokkaido National Agric.
Exp. Station, Japan.
1136. Johnson, Howard W.; Kilpatrick, R.A. 1953. Soybean
diseases in Mississippi in 1951-1952. Plant Disease Reporter
(USDA) 37(3):154-55. March 15. [2 ref]
• Summary: “Ling (2) lists the causal organisms of
approximately 135 parasitic diseases reported to attack
soybeans in various parts of the world. Presley (3) lists 12
of these as occurring in Mississippi. Observations by the
authors in 1951 and 1952 revealed several diseases not
listed in the Mississippi host index, despite the fact that both
seasons were dry and unfavorable for the development of
foliar diseases.
“Bacterial foliar diseases were the most prevalent of
all soybean diseases each year. Bacterial pustule caused by
Xanthomonas phaseoli was present in virtually every ﬁeld
examined. Bacterial blight (Pseudomonas glycinea) was
found in some ﬁelds, although this disease was less severe
than bacterial pustule. Wildﬁre (Pseudomonas tabaci) was
found in 1951, but was not observed in 1952. Downy mildew
caused by Peronospora manshurica was prevalent during
both years. In 1951, no incrusted seeds were found, while
in 1952, several strains of soybeans, which had shown very
little leaf infection, had incrusted seeds. Two types of leaf
lesions were found on some strains; one characterized by
small, pin-point infections, the other by lesions varying
from ½ to 1 cm. in diameter. It appears that two races of P.
manshurica may occur in this area.

“A leaf spot caused by Phyllosticta sp. was prevalent
during the early part of the 1951 season but was
inconspicuous in 1952. Target spot (Corynespora cassiicola)
was found in some ﬁelds in 1951, but it also was scarce in
1952. This disease appears late in the growing season but
may cause premature defoliation if prevalent. Varietal and
strain differences in susceptibility are evident, and breeding
for resistance to target spot should be possible. A leaf spot
caused by Alternaria sp. was found in both years, but never
in amounts sufﬁcient to cause appreciable damage. Frogeye
leaf spot caused by Cercospora sojina was present in a few
ﬁelds in 1951 and was found occasionally in 1952. It was not
a serious disease in either year.
“Late in the growing season of both years, a leaf,
stem, and pod spotting was noted and a Cercospora sp. was
isolated frequently from the lesions. The leaf spots varied
from pinpoint size to approximately 5 mm. in diameter
and coalesced to cover large areas in some instances. They
were reddish-brown with grey centers and frequently
were abundant enough to give the entire leaf a dull, rusty
appearance. The disease caused premature defoliation of
some varieties during both years. The spots on the stems
were oval to elongate, ranging from 2 to 30 mm. in length
and from 1 to 5 mm. in width. They frequently coalesced to
form large discolored areas that were reddish-brown in early
stages but later changed to different shades of gray or black
(Figure 1). The spots on pods were discrete and varied from
pinpoint size to 2 mm. in diameter. They appeared somewhat
similar to those caused by Corynespora cassiicola. This
spotting seems to be correlated with maturity of the host
plant.
“Other diseases found during both years were: Pod and
stem blight caused by Diaporthe phaseolorum var. sojae,
charcoal rot caused by Sclerotium bataticola, southern
blight caused by Sclerotium rolfsii, purple seed stain
caused by Cercospora kikuchii, and anthracnose caused
by Colletotrichum spp. Root diseases were observed less
frequently than diseases of aerial parts of the plant, except
for the widespread occurrence of charcoal rot on the roots
of plants nearing maturity and in spots subject to severe
drought...”
“Soybean mosaic (Soja virus 1) was observed each year,
and yellow bean mosaic (Phaseolus virus 2) was observed
for the ﬁrst time in 1952. The incidence of each was low
and at present virus diseases do not appear to be a factor in
soybean production in Mississippi.
“The following soybean diseases, which are not listed in
the host index of Mississippi plant diseases, were observed
in 1951 or 1952: Phyllosticta leaf spot, target spot, Alternaria
leaf spot, anthracnose, purple seed stain, and yellow bean
mosaic.” Address: Cooperative Investigations by the Div, of
Forage Crops and Diseases, U.S. Bureau of Plant Industry,
Soils and Agricultural Engineering, and the Mississippi
Agric. Exp. Station.
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1137. Stahler, L.M. 1953. Contact herbicides as preharvest
defoliants or desiccants. J. of Agricultural and Food
Chemistry 1(2):183-87. April 15. [10 ref]
• Summary: Contains a review of developments in the use of
defoliants and desiccants in the USA, including defoliation
of soybeans (p. 185). Address: Bureau of Plant Industry,
USDA, Columbia, Missouri.
1138. Soybean Digest. 1953. How to get those weeds:
Cultivate or spray? April. p. 10-11, 16-17.
• Summary: “Tillage is still the cheapest and surest way
to control weeds in soybeans. There are some chemicals
you can try, however.” “More consistent results have been
obtained with Premerge [made by Dow Chemical Co.] on
soybeans than other chemicals tried.”
A sidebar (p. 11) lists and describes 8 herbicides used
on soybeans. The top 4 are 2,4-D (“Not so tough on [= toxic
to] soybeans as ﬁrst thought”), Dow Premerge (DNOSBP–a
“dinitro” type), Dow General, Chloro-IPC or CIPC (preemergence spray).
1139. Soybean Digest. 1953. 2,4-D sometimes works on
soybeans. April. p. 16.
• Summary: “In early work with 2,4-D soybeans were
classed as extremely susceptible to this chemical, so no postemergence treatments were conducted on this crop.” But
F.W. Slife, University of Illinois weed specialist, says that
tests now show less toxicity to soybeans. It is estimated that
20,000 acres of soybeans were treated in the bottomlands of
Illinois and Kentucky last year, according to Slife.
1140. U.S. Regional Soybean Laboratory. 1953. Evaluation
of soybean germ plasm: A summary of data pertaining to
Soybean Introductions of Group I maturity. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 168. May 15. Not for publication.
• Summary: The introduction states: “In order to make
the present introductions more useful and available to
soybean breeders, it was considered worthwhile to evaluate
the present stock of introductions by maturity groups and
circulate the information to soybean workers. The data
presented here are the ﬁrst to be obtained under the new
plan. As other maturity groups are evaluated, additional
summaries will be prepared and made available to those
desiring them.
“Nine maturity groups have been established for
convenience in classifying the Plant Introductions, as well
as the soybean varieties and strains being evaluated by plant
breeders in the United States. Maturity Group 0 includes
strains that will bloom and mature normally under the
longer days encountered during the summer in the Dakotas,
Minnesota, and northern Wisconsin. Group I contains strains
generally adapted to South Dakota, the southern parts of

Minnesota, Wisconsin, and Michigan, and the northern part
of Ohio. Groups II, III, and IV include strains adapted to
locations further south in the Northern Central States, and to
other areas of similar latitude. Maturity Groups V, VI, VII,
and VIII contain lines adapted further south, with the Group
VIII material being of full season maturity in the Gulf Coast
area.
“The characters and information which are or will be
included in future reports were decided upon at a conference
held at Urbana in March of 1953. These characters are as
follows:”
Line number. Variety name or Plant Introduction
number. Source (such as Harbin, Kirin, Manchuria). Year
introduced (1922-1929). Flower color (purple, white,
or purple throat). Flowering date. Maturity date (95100% of pods ripe). Lodging (1 = erect; 5 = prostrate).
Height. Uniformity score (1 = good; 5 = poor). Growth
type (vegetable, hay, grain, procumbent, bushy, slender).
Pubescence color. Pubescence type (normal, appressed,
pseudo glabrous, glabrous). Degree of podding. Yield
(bushels/acre). Percentage of protein. Percentage of oil.
Color of seed coat. Color or hilum. Weight per 100 seeds.
Seed quality (1 = good; 5 = poor). Disease notes (0 =
immune; 5 = extremely susceptible). Remarks (deviations
from normal pod color, deviations from normal leaf shape,
deviations from 2-3 seeds per pod, deviations from normal
leaf surface, shattering, bloom on seed coat, stems green
after pods ripe).
Named varieties: Mandarin (Ottawa), Blackhawk. These
variety trials were conducted at Urbana, Illinois, in 1952.
Note: This is the earliest document seen (Dec. 2016)
with the term “germ plasm” (or “germplasm”) in the title.
Address: 501 Davenport Hall, Urbana, Illinois.
1141. Weber, C.R. 1953. Guide to higher soybean yields.
Iowa Agricultural Extension Service, Pamphlet No. 202. 4 p.
May.
• Summary: Grow the best variety for your region. Plant
in narrow rows, 21 to 24 inches apart. Kill the weeds early.
Plant the seeds about 1 inch apart in a row. Plant in May.
Inoculate seed before planting. Harvest properly.
Note: This is the earliest document seen (Aug. 2009)
that mentions “narrow rows,” and the earliest document seen
(Aug. 2009) stating that planting soybeans in narrow rows
gives higher yields. Address: Assoc. Prof. of Farm Crops,
Iowa State College, and agronomist USDA.
1142. Allen, Ethel K.; Allen, O.N.; Newman, A.S. 1953.
Pseudonodulation of leguminous plants induced by 2-bromo3,5-dichlorobenzoic acid. American J. of Botany 40(6):42935. June. [15 ref]
• Summary: “During the past decade considerable attention
has been given to the growth-regulatory properties of diverse
chemical compounds. In 1946 the growth-inhibitory of more
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than 1,000 compounds was compared with the activity of
2,4-dichlorophenoxyacetic acid in bio-assay tests developed
at Camp Detrick (Thompson et al., 1946).” Address: Dep. of
Bacteriology, Univ. of Wisconsin, Madison 6, Wisconsin.
1143. Yamada, Noboru; Murata, Yoshio. 1953. [Study
on the respiration of crop plants. IV. Effect of 2,4-D on
the respiration of plants]. Nippon Sakumotsu Gakkai Kiji
(Proceedings of the Crop Science Society of Japan) 21(34):199-200. June. [Jap; eng]
• Summary: An abnormal rate of respiration was observed in
soybean seedlings soon after they were sprayed with 2,4-D.
Note: This is the earliest document seen (Aug. 2001)
that mentions pesticides in connection with soybeans.
Address: National Inst. of Agricultural Science, Japan.
1144. Lehman, Samuel G. 1953. Race 4 of the soybean
downy mildew fungus. Phytopathology 43(8):460-61. Aug.
[2 ref]
• Summary: The downy mildew disease of soybeans was
ﬁrst reported in America in 1924 by Lehman and Wolf who
gave the name Peronospora sojae to the causal fungus. Since
then the name Peronospora manshurica (Naoumoff) Sedow
has come into general use for this fungus. It is now believed
that P. manshurica comprises a number of physiologic
races, some of which are present in certain localities and not
in others. Address: Plant Pathology, North Carolina State
College, Raleigh, NC.
1145. Pendleton, J.W.; Slife, F.W. 1953. Hill planting vs.
drilling of soybeans. Agronomy Journal 45:451-452. Sept.
• Summary: Planting soybeans in hills resulted in lower seed
yields than planting in rows. The soybeans were also more
difﬁcult to harvest.
The article begins: “In the past, weed control in
soybeans has been conﬁned to cultural practices, such as
early seedbed preparation, delayed planting of the soybean
crop, and row planting instead of solid planting. However, in
1952, certain agricultural experiment stations recommended
preemergence chemicals for weed control in soybeans in
some areas.” Address: Illinois Agric. Exp. Station, Urbana,
Illinois.
1146. Chinn, S.H.F. 1953. A slide technique for the study
of fungi and actinomycetes in soil with special reference
to Helminthosporium sativum. Canadian J. of Botany
31(6):718-24. Nov. [3 ref]
• Summary: When 2% soybean was added to unsterilized
soil, it stimulated spore germination in Helminthosporium
sativum and a number of other fungi; the germlings of H.
sativum were unable to establish themselves upon this
substrate in competition with other fungi and shortly died.
This effect might be used to eliminate long-lived resting
spores and sclerotia of root-infecting fungi from the soil.

Address: Assoc. Bacteriologist, Lab. of Plant Pathology,
Science Service, Saskatoon, Sask., Canada.
1147. Lehman, Samuel G. 1953. Systemic infection of
soybean by Peronospora manshurica as affected by
temperature (Abstract). J. of the Elisha Mitchell Scientiﬁc
Society 69(2):83. Dec.
• Summary: About the downy mildew disease of soybean.
Address: (North Carolina).
1148. Pellett, Kent. 1953. Room for big expansion of
soybean crop in Ontario. Soybean Digest. Dec. p. 14-15.
• Summary: A map shows Ontario’s soybean growing
areas–actual and potential. Most of Canada’s soybeans are
grown at the southernmost tip of Ontario province in the area
around Harrow and Chatham. In Essex County, Ontario’s
southernmost county, over 20% of all cleared land is now
seeded to soybeans. However acreage and production are
rapidly expanding toward the northeast, toward Guelph,
Toronto, and eventually Ottawa. In this area are an estimated
8½ million acres that are favorable to producing soybeans of
a maturity ranging from Lincoln to Flambeau.
“Six Canadian soybean processors are listed in the
Soybean Blue Book. All except one are located in Ontario.
The other is in Manitoba.
“The Ontario Soya Bean Growers’ Marketing Board is
set up for the purpose of regulating marketing and helping
with growers’ problems. George Phillips, Muirkirk, is
chairman. Gilles DePutter, Appin, is vice chairman.”
Present soybean yields in Ontario compare very well
with those in the U.S. Cornbelt. The provincial average in
1952 was 24.8 bushels per acre. In the USA only Iowa and
Nebraska had higher yields. “Canadians give some credit to
narrow-width rows [22-27 inches] for their high yields. They
do not grow many soys in corn-row widths [36-42 inches].
Cornbelt varieties such as Lincoln, Hawkeye, and
Blackhawk are adapted to Ontario and now widely grown.
But the U.S. varieties “have served to introduce troublesome
diseases into the area, particularly brown stem rot and
stem canker. For this reason, the trend is toward Harrowdeveloped varieties...”
“The fact that the Harrow station is making good
progress in disease work is at least partly due to the fact that
a good breeder, C.A. Owen, and a good disease man, Dr.
A.A. Hildebrand, are working together very closely at the
station.”
Photos show: (1) K.A. Standing (secretary-ﬁeldman of
the Ontario Soya Bean Marketing Board, Chatham) and Ivan
Roberts (agronomist for Victory Mills, Ltd). (2) C.W. Owen,
agronomist of the Harrow Experiment Station, with inverted
jars of the four soybean varieties he has developed: Harosoy,
Harley [Harly], Harman, and the new Hardome.
Note: The six Canadian soybean processors are listed in
the Soybean Blue Book are:
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(1) Altona, Manitoba: Co-Op Vegetable Oils Ltd. 3
expellers, capacity 50 tons/day. Storage capacity 250,000 bu
[bushels]. “Advance” soybean oil meal. Soybean operations
250,000 to 400,000 bu. Served by CP RR [Canadian Paciﬁc
Railroad].
(2) Baden, Ontario: Dominion Linseed Oil Co., Ltd. 5
screw presses, capacity 75 tons/day. Storage capacity: 95,000
bu. “Blue Blossom” soybean oil meal. Soybean operations
300,000 by. Served by CN RR [Canadian National Railway /
Railways].
(3) Fort William, Ontario: Edible Oils Ltd. Solvent
extraction, capacity 50 tons/day. Storage capacity: 500,000
bu. “Edible” soybean oil meal. Served by CN, CP RR.
(4) Hamilton, Ontario: Canadian Vegetable Oil
Processing Ltd. 7 expellers, capacity 150 tons/day. Storage
capacity: 500,000 bu. “CVOP” soybean oil meal. Served by
CN RR.
(5) Toronto, Ontario: Toronto Elevators Ltd. (Queen’s
Quay). 8 screw presses, capacity 150 tons. Hexane solvent,
capacity 150 tons/day. Storage capacity: 2,00,000 bu.
“Double Diamond” soybean oil meal. “Master” mixed feeds
and pellets. Served by CN, CP RR.
(6) Victory Mills Ltd. (285 Fleet St. E.). Wholly owned
subsidiary of Canadian Breweries Ltd., Toronto. Chairman
of board, E.P. Taylor. 5 screw presses, capacity 120 tons/
day. Hexane solvent, capacity 210 tons/day. [Soybean]
Storage capacity: 1,100,000 bu. “Veeline” soybean oil
meal. “Soywhite” fat-free soy ﬂour. Served by CN, CP RR.
Address: Managing Editor, Soybean Digest.
1149. Johnson, Howard W.; Chamberlain, D.W. 1953.
Bacteria, fungi and viruses on soybeans. Yearbook of
Agriculture (USDA) p. 238-47. For the year 1953.
• Summary: “Twenty-ﬁve parasitic diseases are common on
soybeans in the United States. They are a constant menace to
the crop. Three are caused by bacteria, nineteen by fungi, and
three by viruses.
“The Bacterial diseases are bacterial blight (caused by
Pseudomonas glycinea); bacterial pustule (Xanthomonas
phaseoli); and wildﬁre (Pseudomonas tabaci).
“The fungus diseases and the fungi that cause them
are alternaria leaf spot (species of Alternaria), brown stem
rot (Cephalosporium gregatum), frogeye (Cercospora
sojina), purple seed stain (Cercospora kikuchii), two kinds
of anthracnose (Colletotrichum truncatum and Glomerella
glycines), target spot (Corynespora cassiicola), stem canker
(Diaporthe phaseolorum var. batatatis), pod and stem blight
(Diaporthe phaseolorum var. sojae), fusarium blight or
wilt (Fusarium oxysporum f. tracheiphilurri), charcoal rot
(Macrophomina phaseoli), yeast spot (Nematospora coryli),
downy mildew (Peronospora manshurica), phyllosticta leaf
spot (Phyllosticta sojaecola), pythium root rot (Pythium
ultimum), rhizoctonia root rot and blight (Rhizoctonia
solani), stem rot (Sclerotinia sclerotiorum), sclerotial blight

(Sclerotium rolfsii), and brown spot (Septoria glycines).
“The virus diseases are soybean mosaic (caused by Soja
virus 1), yellow bean mosaic (caused by Phaseolus virus 2),
and bud blight (caused by the tobacco ring spot virus).
“Bacterial Blight is one of our most widespread diseases
of soybeans. It can affect the stems and pods, but is most
common and conspicuous on the leaves. The ﬁrst symptoms
on the leaves are small, angular, yellow spots, frequently
water-soaked at the center and sometimes surrounded by
a small, yellowish-green halo. Later the spots become
brown or black as the tissues die, with marginal water
soaking around the dead central part and yellowing of the
surrounding area. Many small infections sometimes run
together, causing large dead areas on the leaf. Under certain
conditions the infection travels along the tissues next to the
veins. At times this may result in badly shredded leaves,
especially during periods of wind and rain. Heavy infection
may cause defoliation. Bacterial blight is likely to be most
serious during periods of cool weather and frequent rain. The
bacteria are seed-borne and can survive also on dead leaves
from one growing season to the next. Susceptibility varies
with the varieties. Flambeau and Hawkeye, for example,
appear to be less susceptible than most northern varieties, but
are not immune.
“Bacterial pustule is found to some extent over most
of our soybean areas. In the Northern States its prevalence
and severity seem to vary considerably with the season, but
in the South it is more uniformly severe. Although the pods
may become infected, it is most common on the leaves.
The symptoms are much like those of bacterial blight. At
ﬁrst they appear as small, yellow-green spots with reddishbrown centers, more conspicuous on the upper surface of the
leaf. A small, raised pustule usually develops at the center
of the lesion, especially on the lower leaf surface. This is
the stage at which the disease is most readily distinguished
from bacterial blight. The pustule and the absence of water
soaking serve to distinguish bacterial pustule from blight.
The latter shows water soaking at the center or at the margin
of the dead area in the early stages of infection. In bacterial
pustule, small infections may run together and cause large,
irregular brown areas surrounded by a yellow margin. Parts
of the brown dead area may break out, giving the leaf a
ragged appearance. The bacteria overwinter in diseased
leaves and also are seed-borne. Although most commercial
varieties are susceptible to bacterial pustule, the soybean
variety CNS is highly resistant. Ogden also has some
resistance...”
Page 247: About the authors. “Howard W. Johnson, a
graduate of Ohio State University, obtained his doctorate
in plant pathology at the University of Minnesota. He has
been engaged in research on forage crop diseases since
1930. He is employed jointly by the division of forage crops
and diseases of the Bureau of Plant Industry, Soils, and
Agricultural Engineering and the Mississippi Agricultural
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Experiment Station, with headquarters at the Delta Branch
Experiment Station, Stoneville, Mississippi.
“Donald W. Chamberlain is a graduate of St. Norbert
College. He obtained his doctorate in plant pathology at the
University of Wisconsin. He has been engaged in research
on soybean diseases since 1946. He is employed by the
division of forage crops and diseases, and is stationed at the
United States Regional Soybean Laboratory Headquarters,
Urbana, Illinois.” Address: 1. Senior pathologist; 2. Assoc.
pathologist; 3. Collaborator. All: Div. of Foreign Crops and
Diseases, Agricultural Research Service [USDA].
1150. Kawayama, S. 1953. [Survey of the fauna of soybean
insect-pests in Japan]. Tokyo: K.K. Yokendo. 129 p. [Jap]*
• Summary: Lists a large number of insect pests.
1151. Johnson, Howard W.; Chamberlain, D.W.; Lehman,
S.G. 1954. Diseases of soybeans and methods of control.
USDA Circular No. 931. 40 p. Jan. Superseded by USDA
Agriculture Handbook No. 302. [84 ref]
• Summary: Contents: Leaf, stem, pod, and seed diseases:
Bacterial blight, bacterial pustule, wildﬁre, brown stem
rot, pod and stem blight, stem canker, frog-eye, brown
spot, anthracnose, target spot, phyllosticta leaf spot, downy

mildew, powdery mildew, black patch, alternaria leaf spot,
arsenical injury, soybean mosaic, yellow mosaic, bud blight,
mineral deﬁciencies, purple seed stain, yeast spot.
Root and crown diseases: Charcoal rot, sclerotial
blight, stem rot, fusarium blight, or wilt, phythium root
rot, seed decay, and damping-off, rhizoctonia root rot,
phymatotrichum root rot, root knot, lightning injury.
Control measures: Disease-resistant varieties, crop
rotation, fall plowing, disease-free seed, seed treatment,
dusting, exclusion of foreign diseases. Literature cited.
Superseded by USDA Agriculture Handbook 302.
“Root knot: The root knot disease occurs on soybeans
growing in soil infested by parasitic nematodes of the genus
Meloidogyne.” This genus name “was established in 1949
as the correct name for the root-know nematodes formerly
grouped under the name Heterodera marioni (Cornu)
Goodey” (p. 29).
“Seed treatment: Soybean seed treatment tests have
been conducted at various locations in the United States
since 1925 (Johnson and Koehler 1943). More extensive
tests have been made since 1940, and these have shown
that the emergence of soybean seedlings in some districts
can be increased 10 to 15 percent by treating the seed with
a suitable chemical disinfectant before planting (Sherwin
et al. 1948). However soybean seed treatments are not
recommended as a general practice in the major Corn Belt
states. “In the southern producing districts, on the other
hand, the combination of poorer quality seed and cold, wet
weather after planting sometimes results in the loss of 20 to
25 percent of the potential stand, if the soybean seed is not
treated, Under such conditions, yield increases from seed
treatment can be demonstrated, and the practice has been
recommended in the South (Johnson 1951) (p. 34-35).
“A somewhat similar situation exists apparently in the
northern limits of soybean cultivation (Kernkamp 1948).
“Of the numerous seed-treating chemicals tested on
soybeans, Arasan and Spergon dusts at the rate of 2 ounces
per bushel have consistently given good results.”
Photos show: (1) Bacterial blight on the upper and
lower surfaces of soybean leaves. (2) Bacterial pustule on
the upper and lower surfaces of soybean leaves. (3) Wildﬁre,
another bacterial disease of soybeans, is characterized by
broad, yellow halos around the dead areas on the leaﬂets.
(4) Soybean stems split open to show (A) the dark-brown
internal discoloration characteristic of brown stem rot and
(B) the white center of a normal stem. (5) Brown stem rot
symptoms appear on the soybean leaﬂets in late August
or early September as a sudden blighting. (6) Stem canker
lesion girdling a soybean stem at base of branch on the right.
(7) Frog-eye lesions on the lower surface (A) of a soybean
leaﬂet and on the upper surface (B). (8) Brown spot lesions
on the primary leaves of young soybeans. (9) The dark
fruiting structures (acervuli) of an anthracnose fungus on a
soybean stem. (10) Target spot lesions on soybean leaﬂets,
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showing zonation within the lesions and a narrow chlorotic
halo around them. (11) Phyllosticta lesions on the primary
leaves of young soybeans. The small, black dots on the
lesions are the fruiting structures (pycnidia) of the fungus.
(12) Downy mildew lesions on upper surface of soybean
leaﬂets, showing (A) early stage and (B) later stage of the
disease. (13) Soybean seeds encrusted with oöspores of the
downy mildew fungus. (14) The powdery mildew fungus
causes a powdery, ﬂourlike coating on soybean leaﬂets. (15)
Alternaria leaf spot, showing zonation of the spots and the
dead areas that develop when spots coalesce. (16) Soybean
leaﬂets, showing (A) mosaic symptoms (B) a normal
leaﬂet, and (C) 2, 4-D injury. (17) Yellow mosaic mottling
on soybean leaﬂets. (18) Recurved stem tip of a young
soybean plant infected with ‘bud blight,’ a virus disease.
(19) Soybean seeds, showing (A) purple stain and (B)
normal seeds. (20) A, Soybean stem base and root with bark
peeled off to show the small, black sclerotia of the charcoal
rot fungus; B, soybean stem showing white, immature and
dark-brown, mature sclerotia of the sclerotial blight fungus.
(21) Lesions on soybean leaﬂets caused by the sclerotial
blight fungus. (22) Rhizoctonia root rot of young soybeans,
showing destruction of the secondary roots. (23) Rhizoctonia
aerial blight, showing (A) large, discolored areas on the leaf
blades and (B) sclerotia of the fungus on a leaf petiole. (24)
Nematode galls (root knot) on soybean roots. (25) Beneﬁcial
root nodules on soybean roots.
Note: This is the earliest document seen (Jan. 2005)
that mentions the USDA’s Agricultural Research Service–
which was established on 2 Nov. 1953. Address: 1. Senior
pathologist; 2. Assoc. pathologist; 3. Collaborator. All:
Div. of Foreign Crops and Diseases, Agricultural Research
Service [USDA].
1152. Streetman, Harold L. 1954. Costs and practices in
producing soybeans in South Carolina. South Carolina
(Clemson) Agricultural Experiment Station, Bulletin No.
412. 30 p. Jan.
• Summary: Contents: Introduction: Purpose, scope
and method, description of area. Organization of farms
growing soybeans: Classiﬁcation of farms, organization of
cropland, livestock, implements and machines, labor supply.
Production practices for soybeans: Labor requirements,
seedbed preparation, planting, row width, rate of seeding,
seed varieties, fertilizing, cultivating, harvesting, insects and
diseases. Estimated costs and returns. Marketing and storage.
Summary. Address: M.S., Asst. Agricultural Economist,
Clemson, SC.
1153. Dunleavy, John. 1954. Soybean diseases in Iowa in
1953. Plant Disease Reporter (USDA) 38(2):89-90. Feb. 15.
• Summary: “Bacterial blight (Pseudomonas glycinea),
bacterial pustule (Xanthornonas phaseoli var. sojense), stem
canker (Diaporthe phaseolorum var. batatatis), Phyllosticta

leaf spot (Phyllosticta glycineum), and Fusarium blight
(Fusarium ogsporum) were diseases causing moderate to
severe damage to the soybean crop in Iowa in 1953.
“Bacterial blight was prevalent in northern and central
Iowa, where the disease appeared in many ﬁelds early in
June and increased rapidly in intensity. With the onset of dry
weather in July most of the heavily infected leaves dropped
from the plants. In almost all cases growth was good from
mid-July through August with little or no infection of new
leaves.
“Bacterial pustule was observed in southern Iowa from
mid-July to the end of the growing season. The disease was
slight in most cases with a few ﬁelds showing moderate to
heavy infection.
“Stem canker was ﬁrst observed on August 9 in central
Iowa and only occasionally during the month of August.
During the week of September 14, 90 ﬁelds in 36 Iowa
counties were examined for stem canker. In 42 of the ﬁelds
1 percent or more of the plants were infected (Fig. 1). As in
previous years, stem canker was most prevalent in central
Iowa. The greatest incidence of the disease was observed
in a ﬁeld in which 80 percent of the plants were infected.
Many soybean plantings matured early because of prolonged
drought. This fact may explain the high proportion of
infected plants to those killed at the time the survey was
taken.” Address: ARS, USDA and Iowa Agric. Exp. Station,
Ames.
1154. Collins, E.R.; Scott, H.E.; Wells, J.C.; Westmoreland,
W.G. 1954. Soybean production in North Carolina. North
Carolina State College of Agriculture, Extension Circular
No. 381. 8 p. March.
• Summary: Contents: Introduction. Lime requirements.
Fertilization. Planting. Weed control. Harvesting. Pest
control: Table of pests that attack soybeans. Control
measures [for pests; apply DDT]. Plant an adapted variety:
Coastal Plain and Piedmont, Mountains and early bean
for Coastal Plain, Upper Coastal Plain and Piedmont,
varieties for hay. Address: 1. In charge, agronomy section;
2. Extension entomologist; 3. Extension pathologist; 4.
Extension weed control specialist. All: North Carolina.
1155. Hartwig, E.E. 1954. Soybean studies produce results
for Delta area. Mississippi Farm Research 17(3):1, 6. March.
• Summary: “During the past two dry seasons, soybean
growers, who have planted at the proper time, have
had uniform stands and weed-free ﬁelds have produced
satisfactory yields. At the Delta Experiment Station, yields of
46 to 48 bushels per acre have been obtained on heavy clay
soil in each of the dry seasons of 1952 and 1953; indicating
the ability of soybean roots to penetrate deeply and utilize
the soil moisture which had accumulated during the winter
months.
“With proper management soybeans are a dependable
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crop for production in the Mississippi Delta. Most growers
should be able to produce seed yields of 30 to 35 bushels
per acre. Care must be taken to obtain stands and to control
weeds.
“Time of Planting: Research work conducted over the
past several years at the Stoneville Station has shown several
advantages for delaying planting until after May 1. These
advantages are more rapid early growth which aids in weed
control, higher seed yields and better seed quality. May
plantings are better able to withstand late summer droughts.
Seed planted in early April will require approximately two
weeks for emergence as compared with 5 to 7 days when
seed is placed in moist soil after May 1.
“In addition to more rapid emergence, later plantings
grow at a faster rate and shade the ground in a shorter period.
These factors aid in weed control. While early May plantings
usually give best results, early June plantings will usually...”
Address: Research Agronomist, Delta Branch Experiment
Station [Stoneville, Mississippi].
1156. O’Kelly, J.F. 1954. Growing soybeans in the hill
sections. Mississippi Farm Research 17(3):1. March.
• Summary: “In this issue of Farm Research Dr. E.E.
Hartwig gives a summary of the best available information
on the production of soybeans in the Delta area. The same
recommendations apply generally in the hill areas of the state
but it may be well to emphasize certain points.
“In seedbed preparation in the hill areas it is often found
advisable to ridge or bed the land the same as for cotton.
Weeds which may appear on these beds can be killed by
cultivation without drying out the area where the seed are to
be planted. At planting time runner wings and dirt shields on
a tractor mounted planter can be used to remove enough the
bed for planting at the proper level. The seed are thus planted
in moist soil and get an even start with young weeds. The
planter packer wheel should settle the soil ﬁrmly over the
seed. Loose soil dries out quickly.
“Soybean seed will not remain viable in hot, dry soil as
long as cotton or even corn
“It should be noted that very early varieties like the
Dorman, Perry, and Wabash are best adapted to the Delta.
Except in unusual cases, they do not yield well nor do they
produce beans of high quality in the hill areas.
“Except in wet seasons soybeans will not yield well
on hill soils which dry out. They usually do well on bottom
soils which are a little too poor in drainage for safe cotton
production.
“On soils of medium or better fertility increases from
the use of fertilizers have been slight. On the thinner soils the
use of lime, phosphorus and potash will usually be helpful
but it is not known if such fertilization will be economical. It
would be safest, at present, to grow soybeans only on soils of
medium or better fertility.
“Yields in the hill areas have frequently been above 30

bushels to the acre but in dry seasons like 1952 and 1953 one
should not expect more than 20 to 25 bushels from the best
varieties such as Ogden and Roanoke.” Address: Mississippi.
1157. Department of Field Husbandry, Ontario Agricultural
College, Guelph. 1954. Soybeans as a cash crop in Ontario.
Ontario Department of Agriculture, Circular No. 173
(Revised ed.). 7 p. April.
• Summary: Contents: Production, price and gross returns
per acre on selected crops in Essex and Kent counties,
1946-1950 average (grain corn gives the highest gross
returns, followed by soybeans). Outlook for 1954. Cultural
practices with the soybean crop: Inoculation, planting date,
soil, rotations and fertilizers, row widths (20-28 inches
recommended), rate of seeding, methods of seeding, depth
of planting, weed control, harvesting, varieties (in each of 5
climatic zones, and early, medium, or late within each zone;
A map shows the 5 zones and all counties in Ontario. Zone
1, the warmest, is Essex County and most of Kent County),
source of seed, storage, marketing. Address: Ontario,
Canada.
1158. Hartwig, Edgar E. 1954. Weed control [in soybeans].
II–Mississippi Delta area. Soybean Digest. April. p. 18-19.
• Summary: “Most visitors driving into the Delta area of
Mississippi are impressed with the number of weedy soybean
ﬁelds. The answers as to why weeds are so prevalent are
numerous. In the ﬁrst place, soybeans are usually grown
on land that was the poorest cotton land. Until soybeans
were planted, much of this land was idle, especially in years
in which the cotton acreage was reduced. On those idle
acres, Johnson grass, coffee weeds and miscellaneous other
weeds and grasses were permitted to grow unmolested and
produced an abundance of seed.
“Thus, the soybeans are planted on land that had become
very weedy. Furthermore, in much of the Delta, cotton is
the primary cash crop and receives ﬁrst attention. This is
understandable, but too frequently soybeans are planted and
receive no further attention until harvest. Naturally, seed
yields are low because of excessive competition from weeds.
“More efﬁcient control of weeds will come from
learning how to let the soybean plant help itself keep
down the weeds. Time-of-planting studies conducted at
the Stoneville Station have demonstrated that if soybeans
are planted April 10, they will require at least two weeks
to come up and will have only 65 percent as much growth
at 42 days after emergence as beans planted in early May.
The May plantings will come up much faster. With faster
emergence and more rapid, early growth, the ground will be
shaded more rapidly. Weed seedlings need light to grow. If
planting is delayed until May 1, cotton planting will usually
be completed. Planting soybeans after cotton planting is
completed is much more satisfactory than planting before
cotton planting is begun.
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“In addition to making more rapid, early growth,
plantings made after May 1 have more total growth and
give higher seed yields than the earlier plantings. Adapted
varieties, such as Ogden and Roanoke, planted in early April,
respond to the short days and begin ﬂowering too early.
Frequently, their growth is stunted in these early plantings
and the row middles are not completely shaded. With
incomplete shading comes additional weed growth. Stunted
growth from early plantings is very evident in the lower
Delta area of Mississippi and in northeast Louisiana.
“Good uniform stands of 10 to 12 plants per foot also
aid appreciably in getting rapid, early growth.
“Needless to say, destroying all weed growth prior to
planting is essential to having a weed-free soybean ﬁeld.
Fields have been observed where soybeans were being
planted and Johnson grass 12 to 15 inches tall had not been
disturbed. These soybeans never had a chance.
“Along with planting at the proper time and planting
sufﬁcient seed, the proper use of a rotary hoe aids materially
in eliminating annual weed seedlings. However, a majority
of the soybeans are planted on the Sharkey Clay soils which
frequently are very cloddy at planting time. The rotary hoe
does not operate as satisfactorily in a cloddy clay soil as in a
sandy loam soil.
One of the most troublesome weeds, Johnson grass,
has large food reserves in its ﬂeshy rootstocks and is not
disturbed by a rotary hoe. Neither can it be removed too well
by cultivation. On land heavily infested with Johnson grass,
a program of summer fallow appears to be the most efﬁcient
manner of control. This can be handled best by seeding
small grain after the soybeans are harvested and beginning
fallow in June after the grain is harvested. On sandy loam,
Johnson grass can be reduced appreciably by fallowing from
April until about June 20 and then planting a late variety
such as Roanoke. Excellent yields can be obtained from
these late plantings. Growers planting soybeans on land
heavily infested with Johnson grass are cautioned that a
heavy growth of Johnson grass will cause more difﬁculty in
combining a September-maturing variety than it will in late
October when the grass is nearly dry.
“Coffee Weed: Another vigorous weed is the coffee
weed, Sesbania macrocarpa. Under good conditions, this
weed grows six to eight feet tall. At maturity it is woody and
difﬁcult to run through a combine. Coffee weed seedlings
are easily eliminated with a rotary hoe or by close, early
cultivation. Coffee weed seedlings do not grow well in heavy
shade. Coffee weed is usually more prevalent on the clay
soils than on sandy loam soils.
“The common, red-rooted pigweed, locally termed
‘careless weed,’ also grows very rank. This weed is most
prevalent on sandy loam soils. By practicing late planting,
several crops of seedlings can be destroyed before planting.
Timely cultivation will take out most of the pigweeds, but on
heavily infested ﬁelds, hand elimination must supplement the

best cultural methods.
“Additional annual weeds, such as crabgrass and
morning glories can also be controlled with timely planting
and cultivation. Where these weeds are most troublesome is
where they have been permitted to get started with the beans
or where the soybeans are planted too early to permit them
to make rapid growth or give complete shading of the row
middles.
“Chemical Sprays: Limited experimental work on
control of weeds in soybeans by use of chemicals has been
conducted for several years at the Delta Station. The results
have not been too promising for most of the problems
that were involved. None of the chemicals tested have
effectively controlled Johnson grass. On the clay soils, where
most of the soybeans are grown, the surface will crack in
drying and weed seedlings will germinate from the cracks.
Consequently, no pre-emergence treatment program tested to
date at this station has given satisfactory weed control on the
clay soils.
“On the sandy loam soils, pre-emergence treatment with
dinitro has frequently reduced stands appreciably. Isopropyl
N-(3 chlorophenol) carbonate (CIPC) has looked promising
but will be more expensive than if the job can be done with
a rotary hoe. Perhaps the most promising material is a nonfortiﬁed oil applied with a laterally directed spray when
soybean plants are 12 to 16 days old. Only one application
may be used. At present prices, material for this treatment
will cost approximately $1.75 per acre.
“Flame cultivation does not appear to have a place in
an efﬁcient soybean production operation. Killing plants
with a ﬂame depends upon differential tolerance of plants to
heat. Soybean plants must be about 15 inches tall before the
stems have become woody enough to tolerate much heat. At
this height, a good stand of beans will be giving sufﬁcient
shade to prevent small weed seedlings from becoming
established in the row. Weeds in the row that started with the
soybeans will stand just as much heat as the soybeans and,
consequently, will not be eliminated.
Two large photos show soybeans and weeds. Caption:
“Advantage of later plantings is shown in these two pictures.
Above, soybeans from early May plantings. Note how heavy
shade has helped keep beans free from weeds. In lower
picture is the same variety but planted in early April. Note
stunted growth and severe competition from annual grass.”
Address: Agronomist, U.S. Regional Soybean Laboratory,
Stoneville, Mississippi.
1159. Sylwester, E.P. 1954. Weed control [in soybeans]–1954
edition. I–in the north. Soybean Digest. April. p. 14-17.
• Summary: “Tremendous strides are being made in weed
control in all phases of agriculture. Whether it is pasture
weed control, or control of weeds in corn or soybeans,
modern technology has evolved much better methods of both
cultural and chemical weed control than were in use 15 or
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20 years ago. While this statement seems rather farfetched
in some instances, if one just thinks of the methods of weed
control in use 20 years ago and then compares them to the
present time the change will be apparent.
“Use of better machines, better timing to do the job,
striking at the weeds when they are in the most susceptible
stages, more speed of cultivation, a better knowledge of the
life history of the weeds in question, use of some new, right
implements at the right time, all these have combined to give
cultural weed control a “new look.” And the chemical control
of weeds, based on supplementing the cultural, has grown
even more phenomenally.
“Cultural and chemical weed controls alone, of course,
do not go the entire distance. They work best only for the
producer in combination with other recent advances in
agricultural technology, such as soil conservation, use of
the best adapted varieties, wisest use of the best rotations,
judicious use of the necessary fertilizers and lime, the
best use of the necessary insect control practices, the best
methods to incorporate organic material into the soil, the best
varieties showing insect and disease resistance or fortunate
combinations thereof, and so on and on.
“You say, ‘That’s an imposing list. How is weed control
related to these?’ Let’s illustrate it in this way.
“Suppose you did an excellent job of weed control in
your soybeans this year. Suppose you had controlled the
weeds to the extent that there were only a dozen weed plants
per acre. Certainly you would have made more water and
minerals and living space available to the soybean plants
than would have been the case had the ﬁeld been overrun
with weeds. Because of this excellent weed control your
yields have been increased.
“But the full value of this excellent job of weed control
is not realized if sufﬁcient minerals are not present to enable
the soybeans to take full advantage of the increased living
space, of the increased water. And in like manner, while you
can’t control the weather and moisture that falls in the form
of rain you can increase the water holding and absorbing
capacity of the soil by judicious soil conservation practices,
that enable more water to walk instead of run, to enable
it to move slower, and be absorbed more, and this in turn
is dependent on a good program of incorporating organic
material into the soil, to make the soil look like a sponge
instead of a board. And likewise you can expend yourself
and have the crop weed free, but if you don’t protect it if
need be, from the attacks of injurious insects, your work has
largely come to naught.
“Other Things Needed: So weed control in soybeans
works best and gives the grower the biggest returns, in
conjunction with, and as a supplement to, these other good
stable, valuable, proven and indispensable agricultural
practices. Speciﬁcally what can we do to practice the best
possible methods of weed control in soybeans for ‘54?
“Let’s start with fall plowing. This is an aid in weed

control, provided that no danger of wind or water erosion
exists on the area as it over-winters. Late summer or early
fall plowing encourages weed seed germination. Watch
these seedlings closely. If they start to form heads, and if
you realize that weed seed is likely to be produced before
frost, harrow or disc the area to prevent all such weed seed
formation. This depletes the amount of weed seed in the soil,
makes your job of weed control easier next year.
“But suppose you start your seed bed preparation in the
spring. Plow as early as possible, as soon as the ground is
friable enough to work thoroughly. Under no circumstances
should you ‘puddle’ the soil or cause formation of clods.
Such clods incorporate weed seeds. Inside of such cloddy
prisons these weed seeds do not germinate. These clods
survive cultivation, and as they remain in the ﬁeld after
repeated discings, harrowings, and cultivations, they
gradually disintegrate, and serve to release weed seeds for
germination throughout the season. This means weedy ﬁelds
for you in spite of good efforts at weed control. So don’t
overwork ﬁelds for crops while the soil is too wet.
“After plowing, disc or harrow the area thoroughly.
If you have fall plowed land, disc and harrow thoroughly
enough to kill all young weeds and seedlings. Now
come critical, very important, and yet very simple, cheap
operations, namely repeated harrowing.
“We can’t overemphasize repeated shallow harrowing.
It should always be done on dry, warm days. Such harrowing
stirs the soil, and encourages weed seed germination. The
young, seedlings are killed out, because they are exposed,
and since they are very young and succulent, a few hours of
sunshine and warm dry weather makes good weeds out of
them–namely dead weeds.
“Don’t harrow any deeper than you intend to plant the
soybeans. Avoid bringing up additional weed seeds into the
top layers of the soil where conditions for germination are
favorable. And don’t spare the spike tooth harrowings. It is
the most important, single, effective and cheap method of
cultural weed control available to you. Harrow shallow at
intervals of a week or so whenever weather conditions are
ideal. Do it as fast as your equipment permits. Every weed
you kill at this stage is one less to worry about later on.
And if you kill a million of them–and you will–there will
be a million less to worry about later on. Harrow before the
crop is planted, harrow after it is planted and before it is up,
harrow even after it is up and has attained a height of three
to four inches. After the crop is up, you will kill a soybean
plant here and there. Don’t worry about it. For every soybean
plant that is killed, a hundred weed seedlings will bite the
dust. And soybeans have the happy facility, that if a few are
killed, the remainder compensate for their brothers’ demise,
and produce more–so the eventual yield is not affected in the
least by the killing of a few soybean seedlings early in the
season.
“Harrow when it is warm and dry, when the soybean
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plants, are a little wilted and more limber, preferably in the
afternoon. Now comes the ‘teen age’ stage for the soybeans.
They are up in rows, four to six inches high, a little bit too
tall to harrow. Now comes another critical operation and
the best machine for it is a rotary hoe. I can well remember
the ﬁrst one I ever saw. The man who bought it was–to put
it mildly–completely disgusted with it. He depended upon
a slow moving tractor for power. He just wasn’t able to go
fast enough. It wasn’t until several years later when tractors
moved faster, when this same man, along with thousands of
others, got the same machine back out of the shed, operated
it at higher speeds and began to realize the full value of the
implement.
“Last spring I talked with a farmer near Jefferson, Iowa,
who was doing a beautiful job of weed control in soybeans
using a rotary hoe. Unfortunately I’ve forgotten his name. In
conversation with him, I guessed the speed of the tractor at
about eight miles per hour. ‘No, it’s about 10 miles per hour,’
he replied, ‘and if the ground (which was somewhat soft
and composed of peat), were just a little ﬁrmer I’d like to go
12 miles per hour. That would do even a better job.’ And to
show you how much more farmers right now know about
the critical stages of weed control, he added, ‘If sickness
hadn’t prevented me, I would have been in here about a
day and a half ago and then I could have done even a much
better job than what I’m doing now, since the weeds would
have been just a little smaller and just a little easier to kill’”
(Continued). Address: Iowa State College.
1160. Sylwester, E.P. 1954. Weed control [in soybeans]–1954
edition. I–in the north (Continued–Document part II).
Soybean Digest. April. p. 14-17.
• Summary: (Continued): “But even at that he was killing
99.5 percent of the weeds effectively and cheaply. Next to
the harrow, the rotary hoe is the most important weed killing
implement at the disposal of the soybean grower.
“Repeated Cultivation: After the soybeans have passed
the ‘teen age’ stage, repeated, shallow, thorough cultivation
is in order. Cultivation must be repeated to catch later
germinating weed seeds. It should be repeated until the beans
shade in between the rows so as to keep later germinating
weeds suppressed.
“And remember, in spite of the fact that we often hear
that the only function of cultivation is to kill weeds, that
many of us feel, know or suspicion that a certain invisible,
intangible ‘something’ is added to the tilth of that land by
repeated cultivation. Cultivate when weeds are present and
young, but not oftener. But it should be judiciously done.
There is no need of doing it if the ground between the rows
is already loose, easily penetrated by moisture, well aerated
and weed free.
“So don’t cultivate just for the sake of exercise. But
if there are weeds between the rows, if the rows aren’t
completely shaded, cultivate. It will pay big dividends.

Always shallow, to avoid bringing up additional weed seeds,
and to avoid ‘pruning’ the roots of the soybeans, and as often
as necessary.
“And after the crop is laid by don’t be too disappointed
if right directly in the rows you still have a few scattered
milkweeds, cockleburs, sunﬂowers, pigweed, lambsquarter
or smartweeds. If you have expended yourself on the
spike tooth harrowing and the rotary hoeing, the chances
are pretty good that there will not be too many of these
nefarious weed pests. A little time spent hand rogueing these
individual pests will pay big dividends, perhaps very little
from the standpoint of actual increased crop yields but from
the standpoint of your own conscience and your own pride
in knowing you have a clean ﬁeld, a source of pride and
satisfaction, an asset to your farm and community.
“Remember, too, that one average cocklebur or
sunﬂower, allowed to produce seed will give rise to 500 to
1500 seeds and that prevention of such seed production is
part of a package of good farming. It should be a farm, a
community, a county, a state package.
“Chemical Weed Control: Now let’s turn to chemical
weed control in soybeans for a moment. There isn’t too
much at present in the chemical line which can be used as
a supplement to the good cultural control methods outlined
above. Should we cry about it? Far from it. The pre-emergent
sprays which have shown promise, (and some of them have)
are to the last one more expensive to use than are even
several repeated harrowings or rotary hoeings.
“To work best, the pre-emergent sprays have to have
excellent seed bed preparation, super excellent if you please.
Then they must be evenly and conscientiously applied. And
then the thing which really governs success or failure in the
last analysis is completely beyond the control of the operator
and that’s moisture intensity and distribution as well as
temperature.
“And remember, too, that the line of chemical
demarcation even under optimum conditions is pretty ﬁne.
Most of the chemicals which will control the weeds will also
injure the soybeans if injudiciously applied, if applied at the
wrong time or if rain comes at the inopportune time, or if
applied in overdoses.
“One of the most promising chemicals perhaps is
DNOSBP, (dinitro ortho secondary butyl phenol) a dinitro
material. In 1952 in conjunction with the Dow Chemical Co.
we tried this on extension demonstration plots in Woodbury,
Sac, Cerro Gordo, Wright and Tama Counties. The fourpound-per-acre rates of the material (Dow Premerge) were
not heavy enough to control the weeds. Almost the same
thing could be said about the six-pound-per-acre rates.
However, the eight-pound and especially the ten-poundper-acre rates gave good weed control last year with no
serious damage to the soybeans. However, from previous
work, injury occurred to soybeans at rates higher than 10
pounds per acre. So the safe application of this material lies
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somewhere around eight to ten pounds per acre.
“It is best applied on a beautiful, well prepared seed
bed, two or three days after the beans are planted, but before
any of them are up. It is a contact chemical, so even if a
few tiny annual broadleaf or grassy weeds are up, that is
all the better since they are killed at that time. Furthermore
there is enough deleterious material left in the immediate
top layer that extremely tiny germinating weed seedlings
are sometimes severely injured or even killed. At any rate it
gives the soybeans a head start over the weeds present.
“The drawbacks to the method are that it is expensive
at the necessary rates ($10 to $15 per acre blanket spray) at
the present price of chemicals and also it must be applied
before any of the beans are up otherwise injury will occur to
the beans. But it has promise and can be used if necessary on
‘problem land,’ such as overﬂow land at the present time.
“Furthermore, if heavy beating rains occur, the chemical
is diluted to the extent where it is dissipated and noneffective, and the splashing rain, with the material may cause
injury to young germinating soybean seedlings.
Work is continuing with the dinitros, and with other
chemicals and some day no doubt we will have a cheaper,
more reliable chemical to use effectively in soybean
weed control, both pre-emergence and post-emergence.
But that day is not yet. We have a start on pre-emergence
weed control in soybeans. It isn’t perfect. It has ﬂaws
and drawbacks. But remember if worst comes to worst,
we can use dinitros in soybeans if we really have to do it.
Application only over the row (band spraying) makes it
cheaper but of course does not eliminate weeds between the
row. This may make for weedier ﬁelds later on.
“Even though chemicals as such are not in the picture
as yet for reliable soybean weed control, what has been said
here is in no way derogatory to the use of chemicals for
soybean weed control. Control of weeds in soybeans through
chemicals is a ‘tough nut to crack’ and investigators and
chemical companies should be paid a real tribute for their
untiring work and endeavor in this direction. Some day we
will have a better answer.
“Pre-emergence sprays will continue to give inconsistent
results with the chemicals now in use because we can’t
control the weather. Several chemicals, the dinitros
and 3 chloro IPC and several others, all deserve further
experimentation and testing.
“Summing Up: So in summary in soybean production
for the immediate future place your greatest reliance on
good cultural methods of weed control, thorough seed bed
preparation, repeated harrowing, shallow cultivation and
implement such thorough, repeated practices by limited hand
rogueing where feasible.
“Do a good job of weed control on all your land every
year. Remember that the land which may be in ﬂax, corn, or
meadow this year usually will be in soybeans some day. If
weed seed production or weed establishment is prevented in

those areas with chemicals and cultural methods today, your
problem of soybean weed control will be easier tomorrow.
Control weeds wherever found on your premises. Remember
weeds spread.
“And if you are one of the few that ﬁgures that this
is the ‘chemical age,’ that weed control can no longer get
along without chemicals and if you absolutely have to raise
soybeans on land which year after year has always presented
a weed problem, try a little experimenting on a one-fourth
or one-half acre or so of the worst annual weed infested land
you have. Use eight or ten pounds of dinitro material on an
acre basis applied as a complete ‘blanket.’ Apply on a good
seed bed as evenly as possible after the beans are planted but
before they are up.
“You haven’t got much to lose and you will gain
valuable information as to how these materials will perform
on your farm and under your own speciﬁc conditions. But
don’t risk chemicals on large areas as yet. Rely on thorough,
cultural weed control.”
A photo shows a rear view of a man seated on a tractor
in a ﬁeld of soybeans: The caption: “Good weed control
in soybeans is still possible without chemicals–and less
expensive.”
Quotation: “I would guess that average yields could
be stepped up 10 or 15 bushels per acre if weeds could be
eliminated from the ﬁeld.” R.E. Hodgson, superintendent,
Southeast Experiment Station, Waseca, Minnesota. Address:
Iowa State College.
1161. Agricultural Research (USDA). 1954. Soybean disease
builds up. 2(12):12-13. June.
• Summary: “New [soybean] variety Lee, the ﬁrst soybean
aimed chieﬂy at disease control, gives South (shaded area)
high resistance to bacterial pustule and wildﬁre, moderate
resistance to target spot, and more tolerance than most
species to root-knot nematode. All are important in the South
and among the top 10 soybean diseases. Lee also has high
resistance to frogeye and purple seed stain. Bacterial pustule
lesions provide an easy entry for wildﬁre bacteria, as well.
The North lacks a variety with multiple resistance. Lee
originated from a cross made at Raleigh, North Carolina, 10
years ago by E.E. Hartwig, of ARS, working in cooperation
with southern experiment station scientists. Several
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generations following the cross–a series of pollinations, tests,
and selections of individuals–the F-6 descendants of a single
plant became the foundation of the variety. Neither parent,
S-100 or CNS, was outstanding, but jointly they gave Lee the
desired superior characteristics.
“The new soybean Lee, released to seed growers June
1, promises the South resistance to 4 of the Nation’s top 10
soybean diseases. But the situation with the other 6 is far
from encouraging.
“Some 30 diseases–but chieﬂy the top 10–cost more
than 12 percent of the crop. No adequate control is in sight
for 3–brown stem rot and stem canker (which cause half the
loss) and sclerotial blight–for a fourth, rhizoctonia root rot,
no immediate control is in prospect.
“This disease loss fulﬁlls a prophecy of history: as a
minor, trouble-free crop gets big, diseases build up. Paced
by the rising vegetable-oils industry, soybeans expanded
9-fold in acreage and 12-fold in bean production in just two
decades. They’re now our ﬁfth-ranking cash crop at $3/4
billion a year.
“The 10 big diseases rose from relative obscurity in a
few years. Four were unknown a dozen years ago. Though
it’s 10 now and $100-million-a-year damage, it may soon be
the big 20–even some unknowns–and far more loss.
“As we get more dependent on soybeans and the disease
threat deepens, teams of pathologists and agronomists
in ARS and State experiment stations ﬁght to get ahead
of the diseases. Emphasis is on breeding for resistance.
Several thousand distinct kinds of soybeans (genotypes) are
tested yearly in search of resistance to the big 10 and other
diseases, any of which may ﬂare up.
“Aside from Lee, several other varieties have adequate
resistance for appreciable control of some diseases:
South–Ogden, for pustule, wildﬁre, frogeye, and target
spot; Dorman, for frogeye and downy mildew; Jackson,
for frogeye, target spot, purple seed stain, and root knot;
Roanoke, for frogeye and purple seed stain; and Acadian
for downy mildew. North Central States–Flambeau and
Hawkeye, for bacterial blight; Harosoy, for stem canker
(but inadequate); Adams, Clark, Lincoln, and Wabash, for
frogeye; and Chief and Dunﬁeld, for downy mildew.
“The important job is to get resistance for the 2 serious
unchecked diseases (brown stem rot and sclerotial blight),
improve resistance to the others (especially stem canker and
rhizoctonia root rot), and develop for each area varieties
resistant to all its major diseases.
“We need to know more about the destructiveness of
each disease–the true value of resistance to it. This would
help growers decide whether to change to a resistant variety.
It would also help scientists judge which diseases to give
priority in their work–they have only estimates now. But
ARS and experiment station plant breeders and pathologists
are using a technique that will give a precise measure of loss,
disease by disease:

“A resistant soybean crossed with a susceptible one
generally gives rise to plants of three kinds–some having
only genes for resistance, some having only genes for
susceptibility, and some (heterozygous ones) having genes
for both. Heterozygous plants will give progeny of all three
kinds. About eight generations following the cross the
progeny of plants selected for the heterozygous condition for
disease reaction will be essentially identical for all characters
except disease reaction.
“If the resistant and susceptible F-3 progeny are exposed
to a disease, the difference in their bean and oil yield will
accurately measure these effects of the disease. The scientists
hope to study all major soybean diseases in this way as
sources of resistance are found.
“What can farmers do about soybean disease? They can
use resistant varieties where available and adapted. They
can turn under plant residues–sources of infection for future
crops–and, if diseases are prevalent, rotate crops to prevent
carryover of disease. And they can avoid planting diseased
seed. In these ways they can take advantage of what science
has already done for them.”
A photo caption reads: “Top 10 diseases of soybeans–7
of which are shown here–cause heavy damage yearly. Some,
unnoticed a few years ago, are serious today. Most occur in
a single region or part of it, but 2 occur in both. The top 10
are: North Central States–brown stem rot (found 1944), stem
canker (identiﬁed 1948), frogeye, bacterial blight, bacterial
pustule, wildﬁre (found 1943), and rhizoctonia root rot.
Diseases of the South–bacterial pustule, wildﬁre, target spot
(found 1945), sclerotial blight, and root-knot nematode.”
A map shows the southern states where soybean diseas
are becoming a problem. They include (in apparent order
of importance): Mississippi, Alabama, Georgia, Arkansas,
Louisiana, South Carolina, North Carolina, Virginia and
Tennessee.
Note: This is the earliest document seen (July 2018)
that contains the word “genotype” (or “genotypes”). The
genotype is the genetic makeup of a soybean. Compare
phenotype, which is the way a soybean plant appears.
Related words are soybean “cultivar” and “variety.”
1162. Athow, Kirk L.; Caldwell, Ralph M. 1954. A
comparative study of Diaporthe stem canker and pod and
stem blight of soybean. Phytopathology 44(6):319-25. June.
[18 ref]
• Summary: Presents a comparison of two Diaporthe stem
diseases and the organisms responsible for them.
“Diaporthe stem canker is an acute disease causing death
of actively growing plants as a result of rapid development
of stem girdling lesions. The casual organism of Diaporthe
stem canker is here recognized as a variety of Diaporthe
phaseolorum under the trinomial Diaporthe phaseolorum
var. caulivora and a technical description of the variety
is presented.” Address: Purdue Univ. Agric. Exp. Station,
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Lafayette, Indiana.
1163. Hartwig, Edgar E. 1954. Lee–a superior soybean for
the Midsouth. Soybean Digest. June. p. 14-15.
• Summary: “A new, superior, non-shattering, diseaseresistant soybean variety developed through cooperative
research conducted by the U.S. Regional Soybean
Laboratory and the agricultural experiment stations of the
12 Southeastern States has been named Lee. This variety is
adapted to the same general area as Ogden, and is expected
to replace Ogden over much of the area where Ogden is
now grown because of its superiority in seed holding, seed
quality, and seed yield.
“While Ogden usually produces high yields over a wide
area in the South, losses from shattering frequently occur,
especially when the harvest period exceeds two weeks.
Lee is the most shatter-resistant variety developed to date
and is the ﬁrst soybean variety developed in which disease
resistance was a major objective.
“Lee averages ﬁve days later maturity than Ogden,
21 days later than Dorman, and 10 to 12 days earlier than
Roanoke or Jackson.
“Seed stocks of Lee are being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
Mississippi, and Arkansas. Growers interested in planting
Lee for seed production in 1955 should contact their local
county agents or state agricultural experiment station with
regard to seed sources.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig of the U.S. Regional
Soybean Laboratory working in cooperation with the
North Carolina Agricultural Experiment Station at Raleigh,
N.C. An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of
the better lines which combined good agronomic qualities
with resistance to the bacterial pustule disease, a disease
frequently found in soybean ﬁelds in the Southeastern United
States. In the fall of 1948, approximately 100 plants were
harvested individually from N46-2566. These new lines were
evaluated jointly by Dr. Herbert W. Johnson, working in
North Carolina, and Dr. Hartwig, at the Delta Branch of the
Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings and in 1951 was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
States. In these tests, planted at 35 to 40 locations each
of the past three years in Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, Tennessee, Mississippi,
Arkansas, Louisiana, Oklahoma, and Texas, Lee has
continued to give outstanding performance.
In comparison with Ogden, seed yield has been higher,
seed coats have been sounder, oil content has been slightly

higher, and seeds have been held in the pods with little or no
shattering. Lee is resistant to the diseases bacterial pustule,
wildﬁre, frogeye, and purple seed stain and is more tolerant
to root knot nematode than Ogden. Both varieties have
moderate resistance to the leaf disease target spot.
“Lee is generally adapted to the same areas of
production as Ogden, except that it averages ﬁve days later
in maturity, and, consequently, should not be grown as far
north as Ogden is now grown. Lee is very similar to Ogden
in that it has an average plant height of 30 to 36 inches,
moderate size stems, heavy foliage, and purple ﬂowers.
The lowest pods are borne somewhat higher off the ground
than with Ogden, which will reduce combine losses. Lee
differs from Ogden in that the hairs on the pods and stems
are brown, whereas on Ogden they are gray. The seeds are
glossy yellow with a black hilum, or eye, in contrast to the
olive green seed. with a brownish-black hilum of Ogden.”
A small table compares the performance of Lee and
Ogden soybean varieties in regional tests, 1951-53.
“Over the three years during which Lee has been
compared with Ogden in over 90 different tests in the
Southeastern States, its seed yield has averaged 29.3 bushels
per acre in comparison with 27.5 bushels for Ogden.–Oil
content of Lee has averaged 21.5 percent compared with
21.3 percent for Ogden.
“Because of its seed holding qualities and resistance
to the major soybean diseases, Lee should help stabilize
soybean yields in the areas where it is adapted.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in the Southern States.
Dorman, announced in 1951, is 21 days earlier than Lee;
and Jackson, announced in 1952, is 12 days later than Lee.
Fitting Lee into a production program with either or both of
these varieties will permit a larger acreage to be harvested
per combine, which should help reduce production costs.”
A small map shows the area to which Lee soybeans are
well adapted in ﬁeld tests.
Three photos show Lee soybean plants growing alone
or in a ﬁeld. Address: Research agronomist, ﬁeld crops
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U.S. Regional
Soybean Laboratory research program conducted in
cooperation with the 12 Southern States.
1164. Hartwig, E.E. 1954. Lee soybean is released; variety
resists diseases, yields well and holds seed. Mississippi Farm
Research 17(6):1, 3. June.
• Summary: “Delta soybean growers who have had heavy
shattering losses from the Ogden variety for the past several
years will be interested in the new variety named Lee. Lee
averages 5 days later than Ogden, 21 days later than Dorman,
and 10 to 12 days earlier than Roanoke or Jackson. Lee is
superior to Ogden in seed holding, seed quality, and seed
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yield. Although Ogden has the capacity to produce high seed
yields, losses from shattering frequently occur when the
harvest period exceeds two weeks. Lee has shown very little
shattering eight to ten weeks after maturity and is the ﬁrst
soybean variety developed in which disease resistance was a
major objective in its development.
“An increase ﬁeld of Lee is being grown in each Delta
county this season. Soybean growers interested in planting
Lee for seed production in 1955 should contact their local
county agent or the Delta Branch Experiment Station,
Stoneville. Seed stocks are also being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
and Arkansas.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig, of the U.S. Regional
Soybean Laboratory working in cooperation with the North
Carolina Agricultural Experiment Station at Raleigh, North
Carolina. An advanced F3 line from this cross, N46-2566,
was widely tested in North Carolina and appeared to be
one of the better lines which combined good agronomic
qualities with resistance to the bacterial pustule disease, a
disease frequently found in soybean ﬁelds growing in the
southeastern United States...”
Page 3: “Because of its seed holding qualities and
resistance to the major soybean diseases, Lee should help
stabilize soybean yields in Mississippi. Its high quality seed
should reduce difﬁculties in obtaining good stands which are
so essential to obtaining top yields.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in Mississippi. Dorman,
announced in 1951, is 21 days earlier than Lee; and Jackson,
announced in 1952, is 12 days later than Lee. Fitting Lee into
a production program with either or both of these varieties
will permit a larger acreage to be harvested per combine,
which will help reduce production costs.”
Photos show: (1) Plants of Ogden, November 28, 1953,
showing severe shattering. (2) Plants of Lee, November
28, 1953, six weeks after maturing showing no shattering.
(3) A Lee increase ﬁeld in the Delta area of Mississippi,
1953. Address: Research Agronomist, Field Crops Research
Branch, ARS, USDA, working in cooperation with the
Delta Branch Experiment Station, Stoneville, Mississippi
and Coordinator of the U.S. Regional Soybean Laboratory
research conducted in cooperation with the 12 Southeastern
States.
1165. Natural Food and Farming (Atlanta, Texas). 1954.
Protest use of DDT for gypsy moth: Organic gardeners
oppose spray as being injurious to life. 1(3):7. June.
• Summary: This article is reprinted from the May 5, 1954,
issue of The New Milford Times (New Milford, Connecticut).
The U.S. Dept. of Agriculture (USDA) is the main federal
agency using DDT.
1945–DDT was released against the advice of

investigators who found that DDT was dangerous for all
forms of life.
1950–More than 200 million pounds were used in
agriculture alone.
1951–323 million ponds were used. Yet the U.S. Public
Health Service pointed out: “DDT is a delayed action poison.
Due to the fact that it accumulates in the body tissues, the
repeated inhalation or ingestion of DDT constitutes a distinct
health hazard.”
1166. Robinson, R.G.; Dunham, R.S. 1954. Companion
crops for weed control in soybeans. Agronomy Journal
46(6):278-81. June. [2 ref]
• Summary: In trials in Minnesota at 2 locations in 195253, eight different crops were planted at different dates as
follows: (1) Immediately after planting the soybeans, and
(2) 18 days after planting the soybeans. With method (1) the
soybeans were planted in non-cultivated rows 6 inches apart
with and without companion crops and in cultivated rows
40 inches apart with and without companion crops. With
method (2) The soybeans were planted in non-cultivated 6
and 40 inches apart with companion crops. Discusses the
effectiveness of each method in controlling various weeds.
Address: Dep. of Agronomy and Plant Genetics, Univ. of
Minnesota, St. Paul.
1167. Simons, John N. 1954. Vector-virus relationships of
pea-enation mosaic and the pea aphid Macrosiphum pisi
(Kalt.). Phytopathology 44(6):283-89. June. [18 ref]
• Summary: Pea-enation mosaic virus was transmitted
experimentally to soy beans by the pea aphid, Macrosiphum
pisi (Kalt.) later renamed Acyrthosiphon pisum, by the potato
aphid, Macrosiphum solanifolii (Ashm.) later renamed
Aulacorthum solani, and by the green peach aphid, Myzus
persicae. Address: Dep. of Entomology and Parasitology,
Univ. of California, Berkeley, California. Present address:
Everglades Experiment Station, Univ. of Florida, Belle
Glade, Florida.
1168. Crittenden, H.W. 1954. Factors associated with
root-knot nematode resistance in soybeans (Abstract).
Phytopathology 44(7):388. July.
• Summary: This abstract is located in a section titled
“Reports and Abstracts of the Eleventh Annual Meeting of
the Potomac Division of the American Phytopathological
Society.”
Page 388: “In the search for soybean varieties having
resistance to one of the root-knot nematode species, namely,
Meloidogyne incognita var. acrita, it has been found that
certain morphological and physiological features appear
to be associated with resistance. These features, listed
below, may aid in the future search for resistant varieties.
The varieties should have some or all of these features: (1)
long, tapering roots that penetrate deep into the soil and
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possess a minimum of lateral roots; (2) roots that have a
tendency to become more woody than ﬂeshy early in the
development of the plant; (3) acceptable growth and yield in
soils containing low amounts of potassium; (4) lowest per
cent of oil in the seeds that is commercially acceptable. The
variety Laredo has the greatest resistance of any tested to
date, but is suitable only for hay or a green manure crop in
Delaware. Three commercial varieties (Blackhawk, Monroe,
and Anderson), acceptable for seed production in Delaware,
appear to have a high degree of resistance to Meloidogyne
incognita var. acrita.”
1169. Hartwig, Edgar E. 1954. Factors affecting time of
planting soybeans in the southern states. USDA Circular No.
943. 13 p. July.
• Summary: Contents: Studies at Stoneville, Mississippi:
Factors to be considered in determining planting date:
soil temperature, day length, rainfall in the spring. Plan of
studies. Results: growth rate, time of blooming, plant height,
length of fruiting period, date of maturity, seed yield, seed
quality, chemical composition of seed. West Florida results.
Summary.
Studies were conducted at Stoneville, Mississippi,
during 1949-51, and in West Florida in 1952. They were
designed to provide basic information on the rate of
emergence and growth, total growth, seed yield, and seed
composition of soybeans planted over a range of dates in
the southern USA. Varieties used were Wabash, S-100,
Ogden, and Roanoke, the top-yielding varieties of maturity
groups IV, V, VI, and VIII and classiﬁed as very early, early,
medium, and medium late, respectively, at Stoneville.
Summary (p. 12-13): “A time-of-planting study
conducted at Stoneville, Mississippi, with four varieties of
soybeans gave very similar results each year for the 3-year
period 1949-51, even though moisture conditions differed by
seasons.
“Optimum planting date for the Southern States appears
to be that date when the minimum soil temperature attains
65ºF. and after the day length reaches or exceeds 14½ hours.
“Planting under such conditions will give more rapid
emergence, more rapid growth, higher seed yields, and better
seed quality than earlier planting. Rapid emergence and rapid
growth should contribute to greater ease in weed control.
“Medium- and medium-late maturing varieties show
less reduction in bean yield from late plantings than do
short-season varieties. A delay of 72 days in planting delayed
maturity of Wabash 33 days; S-100, 33 days; Ogden, 24
days; and Roanoke, 5 days. Therefore, in a double-cropping
system, where soybeans are planted late following white
potatoes or small grain, a medium-late maturing variety
will usually give higher seed yields than earlier maturing
varieties, and its maturity will closely approximate its normal
maturity date for earlier plantings. Since height is reduced
in late plantings and pods are formed closer to the ground,

less harvesting loss will usually be encountered in very late
plantings by utilizing tall varieties of medium, medium-late,
or late maturity.
“Seed yield data from a date-of-planting study made at
Walnut Hill, Florida, are in agreement with the conclusions
drawn at Stoneville, Mississippi.
Page 3: “For convenience, soybean researchers classify
soybean varieties in nine maturity groups, 0 to VIII. Groups
0 and I are adapted in the northern part of the United States.
Succeeding groups are adapted farther south. Group VIII is
adapted only in the extreme southern area of the country.
Wabash, of group IV maturity, is a full-season variety in
south-central Indiana.” Address: Agronomist, Field Crops
Research Branch, Agricultural Research Service, Stoneville,
Mississippi.
1170. Brim, Charles A. 1954. New Lee soybean: from 100
plants to 20,000 acres. Research and Farming (Agric. Exp.
Station, North Carolina State College, Raleigh). Summer &
Autumn. p. 12-13.
• Summary: “Its to the Tar Heel farmer’s advantage to switch
to the new Lee soybean. The new variety is the most shatterresistant variety so far developed, it’s resistant to several
major soybean diseases, and it has the yellow seedcoat color
preferred by soybean importers in foreign countries. (About
80 per cent of the soybeans produced in North Carolina go
into export channels.)
“There should be a plentiful seed supply for the 1956
crop. More than 20,000 bushels, enough to plant 20,000
acres, of Lee seed were produced by certiﬁed seed growers
in North Carolina in 1954.
“If the season is good, these 20,000 bushels should
produce around a half million bushels of seed in 1955. This
is enough to fulﬁll the 1956 demand.
“Will Replace Ogden: Lee is expected to replace the
Ogden variety over much of the area where this variety is
now grown. Although Ogden usually produces high yields,
shattering losses often occur with this variety. Shattering is
especially bad where the harvest period is longer than two
weeks. Lee has shown very little shattering eight to 10 weeks
after maturity. It is the ﬁrst soybean variety developed in
which disease control was a major objective, and is resistant
to bacterial pustule, wildﬁre, and frogeye. Lee is moderately
resistant to purple seed stain. Where Ogden will have 80 per
cent purple mottling, Lee will have 8-10 per cent.
“Lee is also more tolerant to the root knot nematode
than the Ogden variety.
“Agronomists in the U.S. Department of Agriculture
and the several state experiment stations who developed and
tested the new variety believe it will help stabilize yields in
the mid-southern area for which it was developed.
“The North Carolina station had a big hand in the
development of the new soybean. Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory, working in
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cooperation with the North Carolina Agricultural Experiment
Station, made the ﬁrst cross at Raleigh in 1944. Lee is a
selection from this cross (S-100 x CNS).
“An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of the
better lines which combined good agronomic qualities with
resistance to the bacterial pustule disease–a disease often
found in soybean ﬁelds in the southeastern United States.
“100 Plants in 1948: In the fall of 1948, approximately
100 plants were harvested individually from N46-2566.
These new lines were evaluated jointly by Dr. Herbert W.
Johnson in North Carolina and Dr. Hartwig at the Delta
Branch of the Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings. In 1951 it was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
states. These tests were carried out for three years, with
tests at 35-40 locations each year. In North Carolina the
new soybean was tested at McCullers, Plymouth, Willard,
Statesville, Rocky Mount, and Weeksville. Lee is especially
adapted to the eastern two-thirds of North Carolina, the
southeast corner of Virginia, and parts of several other
southern states, as far west as Texas. Because of its later
maturity (average of 5 days), Lee is not suitable for planting
as far north as Ogden is now grown.
“In comparison with Ogden, Lee produces higher yields,
has slightly higher oil content, and sounder seed coats. Lee
seed averaged 29.3 bushels per acres to Ogden’s 27.5 bushels
per acre in three years of testing.
“Oil content of the seed averaged 21.5 per cent on a dry
weight basis for Lee and 21.3 per cent for Ogden. Lee gave
an outstanding performance in the tests under a wide variety
of weather conditions.”
“Lee is the third in a series of new, superior varieties
adapted for production in the Southern states. Dorman was
introduced in 1951, Jackson in 1952.”
A map shows that Lee is adapted to the eastern half of
North Carolina. Address: North Carolina State College.
1171. Christoph, Roy J.; Fisk, Emma L. 1954. Responses of
plants to the herbicide 3-(p-chlorophenyl)-1,1-dimethyl-urea
(CMU). Botanical Gazette 116(1):1-14. Sept. [12 ref]
• Summary: Cytological, physiological and morphological
changes in soybeans and barley are described. Address: 1.
Dep. of Biology, Carroll College, Waukesha, Wisconsin.
1172. Johnson, Herbert W. 1954. Expanded program of
varietal development work in soybeans. Soybean Digest. Oct.
p. 6-7.
• Summary: Presented before the convention of the
American Soybean Association at Memphis, Tennessee.
“The underlying objective of agricultural research has

been to increase production efﬁciency. The success of this
tax-supported and private research is demonstrated by the
fact that in 1940 each individual employed on the farm
produced enough food and ﬁber for himself and 11 others;
whereas today each farming individual produces enough for
himself and 17 others.
“Although research workers have found the ways and
means of increasing the returns from each unit of land,
labor, and capital invested, they cannot claim full credit
for the increased production efﬁciency. Vigorous extension
workers have carried the results of research to the farmers
and demonstrated how they could be put into practice.
Farmers have learned to rely on the recommendations of
their experiment stations, and today the ﬁndings of research
are put into practice quicker than they have ever been before.
“The net result is that the backlog of research
information that has been accepted by farmers is diminishing
steadily. In many cases this situation has resulted in a
critical evaluation of our approach to research, which in turn
has resulted in greater emphasis on fundamental or basic
research in–an attempt to insure that we will continue to add
to this backlog of research information.
“The present intensiﬁed program of soybean research
began in the U.S. Department of Agriculture in 1936, when
the acreage of soybeans harvested for beans in the United
States was 2,359,000. Production has increased steadily since
that date and in recent years the acreage harvested for beans
has been about six times what it was in 1936. This rapid
expansion in soybean production created new problems with
diseases and insects, cultural and fertilization practices, and
varieties, and our research effort has not kept pace with the
increase in production problems. However, increased funds
appropriated this year will enable us to expand the research
program.
“From the beginning of the soybean research
program in the Department of Agriculture, the work has
been cooperative with state experiment stations and this
cooperation has been excellent from the start. Federal funds
for extensive cooperative work in all states where soybeans
are important have not been available and the major portion
of what has been available has been concentrated in a
few research centers. Currently these research centers are
located in Iowa, Illinois, Indiana, Missouri, Maryland, North
Carolina, Mississippi, and California, and at most of these
centers an agronomist and pathologist are working as a
team on the development of improved varieties and cultural
practices.
“State Contributions: The state stations where research
centers are located contribute heavily to the cost of the
program, but the information and new varieties from the
program are made available to all states in the region. In
addition to the research centers, small cooperative programs
are under way in 18 other states. Work on major lines of
research in the northern states is coordinated by Mr. J.L.
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Cartter, and Dr. E.E. Hartwig is the coordinator for the
southern states.
“Although research initiative and originality is
encouraged in each individual program, coordination of
the work in all the programs insures against excessive
duplication of effort and permits an almost immediate
exchange of important information and material.
“The research team at the U.S. Regional Soybean
Laboratory headquarters at Urbana, Illinois, is composed of
a physiologist and two chemists, as well as an agronomist
and pathologist. In addition to doing research on oil and
protein, the two chemists operate the analytical section of the
laboratory, which provides analyses for the compositional
characters oil, protein, and iodine number for all the
cooperative soybean research in the United States.
“These compositional characters are important in
soybean breeding programs, and the lack of facilities
sufﬁcient for analyzing large numbers of varieties and strains
has been a bottleneck in breeding progress. The results of
breeding experiments indicate that the accurate evaluation of
a group of selections or varieties with respect to yield must
involve much more extensive testing than the evaluation
for compositional characters. Thus, in early generations
following a cross, when the small amount of seed precludes
extensive testing, it is possible to identify and eliminate
inferior selections with respect to compositional characters.
“Such elimination would mean that in later generations
more intensive selection for yield could be practiced without
the difﬁculties involved in selecting rigorously for yield
and compositional characters at the same time. This would
enable breeders to evaluate a larger number of selections for
yield, thereby increasing the chances of obtaining a selection
superior to present varieties. In the past, many high-yielding
selections have been carried into advanced stages of testing
only to be discarded because they were deﬁcient in some
compositional character.
“The increased funds will enable us to expand research
in three general areas, and the ﬁrst of these is an expansion
of the facilities and capacity of the analytical section.
This enlarged capacity will enable the agronomists to
follow a more efﬁcient breeding system and increase the
productiveness of the entire research program.
“The second area of expansion is in fundamental
genetics and breeding. Increased emphasis on this type of
research is necessary if breeders are to continue to be as
productive in the future as they have been in the past. The
general level of performance of present day varieties is
considerably higher than it was only a decade ago, and the
development of new varieties that are superior to existing
ones is becoming increasingly difﬁcult. Therefore, it
behooves us to accumulate basic information that will enable
us to do a better job of breeding in the future.
“In this research we expect to accumulate information
on such problems as: What are the characteristics that

indicate two varieties will yield superior progeny if crossed?
What easily-measured characters tend to be associated
with important characters which are difﬁcult and expensive
to measure? What procedure of crossing, selection, and
recrossing is most efﬁcient? How is resistance to important
diseases inherited and what economic losses result from a
given level of infection of each disease alone and in various
combinations? What are the difﬁculties involved and what
breeding materials and procedures should be used should
economic conditions indicate an important shift in the
relative emphasis placed on oil and protein in our breeding
programs? And many other similar problems.
“The third area of expanded research is in the evaluation
of genotypes in our germ plasm collection for disease
resistance and other important characters. The need for
this expanded work is clearly demonstrated by the fact that
we have no good source of resistance to two of the most
important diseases, stem canker and brown stem rot. Also,
preliminary evaluations of this collection indicate that it
contains an extremely wide range of types with respect
to compositional characters, seed size and quality, height,
lodging, shattering, etc. Detailed and accurate information
on the selections in this collection may prove to be of
immeasurable value to the breeding programs of the future.”
Note: This is the 2nd earliest document seen (July 2018)
that contains the word “genotype” (or “genotypes”).
“In this expanded program, a research center will be
established in the northern fringe of the soybean-producing
states and one in the southern fringe; the existing centers
will be strengthened, chieﬂy through the addition of
subprofessional assistants to work with the agronomists and
pathologists; and the work in two of the eighteen cooperating
states will be increased.
“Although the expanded program will enable us to
do a thorough job of evaluating selections in the germ
plasm collection with respect to compositional characters
considered in our breeding programs, it will not be possible
to evaluate them for special properties with respect to oil or
protein quality or other chemical characteristics. However,
if soybeans that have unusual or specialized chemical
characteristics are sought in any of the research laboratories
of industry, we will be happy to furnish laboratory samples
from selections in the germ plasm collection for evaluation
in these laboratories.”
A portrait photo shows Herbert W. Johnson. Address:
Research Agronomist, Field Crops Research Branch,
Agricultural Research Service, U.S. Dep. of Agriculture.
1173. Diaz, D. 1954. Fitotoxicidad de cinco insecticidas
aplicados al suelo en la germinación y primer crecimiento
de cuatro cultivos [Effects of 5 insecticides, applied to the
soil, on the germination and establishment of 4 crops]. Acta
Agronomica (Palmira, Colombia) 4(4):175-202. [17 ref. Spa;
eng]*
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• Summary: The insecticides studied were 50% Dieldrin,
2.5% Aldrin, 40% Toxaphene, 7.3% BCH, and 40%
Chlordane. They were applied at various rates to the
soil before planting took place, and their effect on the
germination and early growth of soybeans, maize, cotton,
and common beans was determined. Each insecticide was
applied at the recommended rate, and at half, twice, and four
times the recommended rate. The effects at each rate are
described in detail.
1174. Hansen, J.R.; Ogle, R.E. 1954. Response of eighteen
plant species to DPA (3,4-D), 2,4-D and MCP. Proceedings
of the Northeast Weed Control Conference 8:29-31. [4 ref]*
• Summary: Pre- and post-emergence applications of DPA,
2,4-D and MCPA were made to a number of crops, including
soybeans, in Delaware. DPA was highly toxic to soybeans.
Address: Hercules Powder Co., Wilmington, Delaware.
1175. Barnhart, Floyd. 1954. Soybeans. Caruthersville,
Missouri: Published by the author. xii + 290 p. Illust. Index.
23 cm.
• Summary: Contents: Preface. 1. Where are soybeans
produced? 2. Varieties of soybeans in the U.S. 3. Preparing
soil for planting. 4. Fertilizing soybeans. 5. Planting
soybeans. 6. Inoculation: The function of legume bacteria,
groups of legume bacteria, types of commercial cultures,
the commercial-inoculant method of inoculating legumes,
the need and purpose of inoculation, conditions which affect
legume bacteria, the economic considerations of inoculating
soybeans.
7. Cultivation. 8. Harvesting for beans (mostly with a
combine). 9. Storing soybeans. 10. Insects. 11. Diseases of
soybeans. 12. The place of soybeans. 13. Prices, distribution,
uses, and adaptation factors for soybeans in the U.S. 14.
Marketing soybeans. Appendix.
Note: The author, who holds a masters degree in
education in agriculture, has written and published a similar
book on cotton. Address: Vocational agriculture instructor,
Caruthersville, Missouri.
1176. INEAC. 1954. Soja [Soybeans]. Institut National
pour l’Etude Agronomique du Congo Belge, Rapport Annuel
(Bruxelles) 507 p. For the year (l’exercice) 1953. See p. 14546, 358-59. [Fre]
• Summary: Investigations on soybeans are reported from
various INEAC stations.
The section titled Division of Agrology (p. 133+)
describes (p. 145-46) a trial conducted to study the toxicity to
Rhizobium bacteria of fungicides based on mercury, copper,
or zinc (Ceresan, Granosan, Spergon, etc.); all the fungicides
tested were found to adversely affect the inoculation of
soybean seed with Rhizobium.
The section on the Experimental Station of Kitaka
(p. 355+) discusses (p. 358-59) a soybean variety trial in

the second growing season; 3 strains of K.92 and Otootan
yielded best.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
1177. Winstead, N.N.; Skotland, C.B.; Sasser, J.N. 1955.
Soybean cyst nematode in North Carolina. Plant Disease
Reporter (USDA) 39(1):9-11. Jan. 15. [2 ref]
• Summary: “A cyst-forming nematode of the genus
Heterodera has been found parasitizing soybean... in
Southeastern North Carolina. Examination of soybean roots
from small areas where the plants were severely stunted
and chlorotic (Fig. 2), revealed the presence of numerous
lemon-shaped female nematodes attached to the roots (Fig.
1). Soil samples from infested areas were found to contain
several thousand cysts per pint of soil. Males were also very
numerous.
“This nematode has been tentatively identiﬁed as the
soybean cyst nematode, Heterodera glycines Ichinohe, 1952.
Two other Heterodera species are known to attack legumes–
the pea cyst nematode, H. gottingiana Liebscher, 1892,
and the clover cyst nematode, H. schachtii trifolii Goffart,
1932. Mature cysts of the soybean cyst nematode can be
distinguished from those of the pea cyst nematode by the
presence of dark bodies (brown knobs) at the posterior end.
These are absent in the pea cyst nematode. The clover cyst
nematode apparently does not attack soybeans.”
Photos show: (1) “Soybean root showing attached
female nematodes. Note egg masses (arrows) attached to the
females. Approx. 37.5 x.”
Note: This is the earliest document seen (Nov. 2018)
that reports the soybean cyst nematode in the United States.
Address: 1. Vegetable Research Lab., Castle Hayne, North
Carolina; 2. Field Crops Research Branch, USDA ARS; 3.
North Carolina State College, Raleigh.
1178. Dunleavy, John. 1955. Soybean diseases in Iowa in
1954. Plant Disease Reporter (USDA) 39(2):169-70. Feb.
15.
• Summary: “Fusarium blight (Fusarium sp.), Phyllosticta
leaf spot (Phyllosticta sojaecola), stem canker (Diaporthe
phaseolorum var. caulivora), bacterial blight (Pseudomonas
glycinea) and bacterial pustule (Xanthomonas phaseoli var.
sojense) were diseases of importance on soybean in Iowa in
1954.
“Fusarium blight was especially prevalent in northcentral Iowa. Many ﬁelds in this area were examined in
July and almost half of them had infected plants. The roots
of these plants were discolored and the only above ground
symptom was moderate stunting of the plants. In a few
ﬁelds up to 10 percent of the plants had been killed during
an earlier stage of development. The dead plants occurred at
random in the rows and were rarely found in localized areas.
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Examination of the same area in August revealed that up to
8 percent of previously infected plants had been killed in
many ﬁelds. At this time the dead plants occurred in groups
from ½ to 3 feet in length within the rows. Dead plants were
more prevalent in low areas but were found on well drained
areas as well.” Address: ARS, USDA and Iowa Agric. Exp.
Station, Ames.
1179. Kilpatrick, R.A.; Hartwig, E.E. 1955. Fungus infection
of soybean seed as inﬂuenced by stink bug injury. Plant
Disease Reporter (USDA) 39(2):177-80. Feb. 15.
• Summary: “Summary: Soybean seeds obtained from
a date of planting study at Walnut Hill, Florida, in 1952
and 1953, showed a high percentage of stinkbug-injured
seeds, especially at the later planting dates. lsolations from
punctured and non-punctured seed yielded a number of
different fungi; however, the data suggest that stinkbug
injury is not necessary for fungus infection of soybean seed.
The symptoms on the seed varied, depending on stage of
development when injury occurred. Seeds punctured at an
early stage of development were small, shriveled and poorly
developed. Seed injured at a later stage generally showed the
puncture surrounded by a discolored ring.” Address: Delta
Branch Exp. Station, Stoneville, Mississippi.
1180. Kilpatrick, R.A.; Hartwig, E.E. 1955. Effect of
planting date on incidence of fungus infection of Ogden
soybean seeds grown at Walnut Hill, Florida. Plant Disease
Reporter (USDA) 39(2):177-80. Feb. 15.
• Summary: “Summary: Soybean seeds obtained from
a date of planting study at Walnut Hill, Florida, in 1952
and 1953, showed a high percentage of stinkbug-injured
seeds, especially at the later planting dates. Isolations from
punctured and non-punctured seed yielded a number of
different fungi; however, the data suggest that stinkbug
injury is not necessary for fungus infection of soybean seed.
The symptoms on the seed varied, depending on stage of
development when injury occurred. Seeds punctured at an
early stage of development were small, shriveled and poorly
developed. Seed injured at a later stage generally showed the
puncture surrounded by a discolored ring.” Address: 1. Plant
Pathologist; 2. Research Agronomist: Both: Delta Branch
Exp. Station, Stoneville, Mississippi.
1181. Johnson, Howard W.; Chamberlain, D.W.; Lehman,
S.G. 1955. Soybean diseases. Farmers’ Bulletin (USDA) No.
2077. 16 p. March. Supersedes Farmers’ Bulletin No. 1937.
• Summary: Contents: Bacterial diseases: Bacterial blight,
bacterial pustule, wildﬁre. Fungus diseases: Brown stem rot,
stem canker, pod and stem blight, frogeye, brown spot, target
spot, downy mildew, purple seed stain, sclerotial blight,
rhizoctonia disease. Virus diseases: Mosaic, yellow mosaic,
bud blight. Root knot. Adaptation of available resistant
varieties.

“Root knot: Soybeans are attacked by several different
kinds of nematodes (microscopic eelworms). The most
common of these cause knotlike swellings, or galls, on the
roots. This abnormal condition is called root knot. The tiny
root-knot nematodes enter young soybean roots and feed
there, stimulating the root cells to greatly increased growth,
thus forming the characteristic swelling or galls.” Photos
show most of these diseases on soybean plants. Address: 1.
Senior pathologist; 2. Assoc. Pathologist; 3. Collaborator.
All: Field Crops Research Branch, Agricultural Research
Service.
1182. Sun, C.N. 1955. Anomalous structure in the
hypocotyl of soybean following treatment with
2,4-dichlorophenoxyacetic acid. Science 121(3148):641.
April. 29. [1 ref]
• Summary: 2,4-D is the name of an herbicide. “It is obvious
that one of the striking responses of the soybean hypocotyl to
2,4-D is the tendency of cells to become highly meristematic;
another response is the development of vascular strands in
the pith. These responses show that differentiated cells retain
their totipotential capacities following treatment. The 2,4-D
apparently disrupts the orderly metabolic and physiological
processes and, thus, leads to nonpolarized cell division and
abnormal growth patterns.” Address: Institutum Divi Thomae
Foundation, Cincinnati, Ohio.
1183. Fribourg, H.A.; Johnson, I.J. 1955. Response of
soybean strains to 2,4-D and 2,4,5-T. Agronomy Journal
47(4):171-74. April. [4 ref]
• Summary: A total of 183 strains of soybeans introduced
from the Orient were tested to determine their response
to these two herbicides as measured by reduction in seed
yield at two rates of application. Address: Iowa Agric. Exp.
Station, Ames.
1184. Smith, Roy J. 1955. Weeds: A roundup of the latest
information. Let us spray. Soybean Digest. April. p. 8-9.
• Summary: Contents: Introduction. Pre-emergence sprays.
Post-emergence sprays. Effect on stand yield. Summary. The
author has experimented with ﬁve pre-emergence herbicides:
dinitro, chloro-IPC, 2,4,-D, sodium PCP, and naphthyl
phthalamic acid. Of these, only the ﬁrst two gave satisfactory
results and they were not satisfactory at all times.
He concludes: “1–Cultural methods are the most
important and widely used for controlling weeds in soybeans.
“2–Most present-day herbicides are toxic to soybeans.
“3–Chloro-IPC and dinitro applied at four to eight
pounds per acre (depending on soil type) may be used on
ﬁelds where weeds are known to reduce yields.
“4–The herbicides should be tried at ﬁrst only on a small
scale and should not be tried on a large scale until the user
becomes familiar with the techniques.
“5–The effectiveness of these herbicides is highly
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dependent on the weather conditions that follow the
herbicidal treatments.
“6–2,4-D at light rates applied post-emergently to
soybeans four to ﬁve inches tall appears promising.
“7–At normal seeding rates the stand can be reduced
considerably without corresponding yield reductions.
“Let Us Spray!!” Address: ARS/USDA.
1185. Crittenden, H.W. 1955. Root knot nematode resistance
of soybeans (Abstract). Phytopathology 45(6):347. June.
• Summary: “Fifty varieties of soybeans have been tested
in Delaware for resistance to Meloidogyne incognita var.
acrita. These varieties include representatives from all the
maturity groups from 0 to VIII. Varieties in group 0 are
suitable for the northern United States and those in group
VIII are grown in the Gulf-Coast region. The following
10 varieties have shown high resistance: Laredo (Group
VI), Mukden (II), Anderson (IV), Monroe (I), Blackhawk
(I), Peking (IV), Mendota (II), Haberlandt (V), Habaro (I),
and Mandarin 507 (I). The 5 varieties having the highest
resistance to M. incognita var. acrita have been tested
also against Meloidogyne hapla–all 5 (Laredo, Mukden,
Anderson, Monroe, and Blackhawk) were susceptible. These
ﬁndings emphasize that: (1) the growing of a crop resistant to
M. incognita var. acrita may selectively increase populations
of M. hapla; and (2) until combined resistance is obtained,
it appears essential to know the identity of the root knot
nematode species in any area where rotations are used for
control.”
1186. Kreitlow, K.W. 1955. How to cut disease losses.
Soybean Digest. June. p. 8-9.
• Summary: “You could lose your soybeans from an attack
by one or more of the 50 diseases that infect the crop in
the United States. The chances for such a misfortune are
becoming remote, however, because research workers have
provided growers with some forms of insurance.
“The best form of insurance, of course, is disease
resistant varieties. Another form of insurance is sound
cultural practices such as use of disease-free seed, crop
rotation, and complete plowing under of old crop residues.
“If a grower utilizes these forms of insurance he can be
reasonably certain that his crop is protected against disease
loss within the limits of our present knowledge.
“Unfortunately, we do not have resistance to all diseases
and some of the resistance we now have only in breeding
stocks has been found so recently that it has not, as yet, been
incorporated into new disease resistant varieties. With one
or two exceptions the resistance developed in a particular
variety is usually for one major disease. This means that
despite resistance to some diseases, the variety may be
susceptible to others.
“The Soybean Project of the U.S. Department
of Agriculture in cooperation with a number of state

agricultural experiment stations has teams of plant breeders
and plant pathologists conducting research on these problems
throughout the soybean growing areas.
“The plant pathologist has to learn a lot about the
pathogen before the breeder-pathologist team can even begin
to plan how they will combat its effects. The pathologist
ﬁnds out if he can grow the pathogen in an artiﬁcial culture
medium outside the host plant. Next he has to learn what
environmental factors inﬂuence infection so that he can
produce a disease epidemic in test plots artiﬁcially instead of
waiting for one to develop naturally.
“After all this preliminary work, which may take
several years, the pathologist and breeder are ready to test
and evaluate the soybean introductions, selections, and
breeding material that have to be inoculated artiﬁcially with
the disease organism. If and when disease resistant lines
are discovered the breeder incorporates the resistance into
agronomically desirable varieties. This procedure which can
be outlined in less than 10 minutes, frequently takes more
than 10 years to reach fruition and there may be many a
heartbreaking setback enroute.
“When insurance in the form of disease resistant
varieties is not available, we have to recommend the next
best thing to the grower. This includes certain cultural
practices often based on studies of life history of the
pathogen made by the plant pathologist. These cultural
practices may not eliminate the disease but they often help to
reduce the amount of infection.
“The use of clean, disease-free seed is based on some
sound facts. At least 11 of the important diseases including
bacterial blight, pustule, wildﬁre, pod and stem blight, stem
canker, frogeye, brown spot, Phyllosticta leaf spot, downy
mildew, purple seed stain, and mosaic are carried on or in
the seed of soybeans in varying amounts. Each infected seed
can produce a diseased seedling. Even though the seedling
dies the disease can spread to neighboring healthy plants
and initiate infections that may become widespread and
destructive before the crop is harvested. Saving seed for
planting from a heavily diseased ﬁeld is an almost certain
way to ask for more trouble.
“Crop rotation is an effective way to disrupt the life
cycle and perpetuation of many pathogens. Most of our
diseases are restricted to soybeans; however, a few attack
other legumes. By growing grain, forage, or other crops
in a rotation for several years, the disease organisms that
ﬂourish on soybeans are literally starved to death. Of course
the longer the period between soybean crops the better the
control of diseases, particularly those carried in the soil like
the root rots and brown stem rot.
“If short rotations are practiced it is of utmost
importance that all old stems, leaves, and trash from the
previous soybean crop be turned under just as soon as
possible. Many of our most destructive foliar pathogens live
over on the old plant refuse left on the surface of the ground.
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“When dead plant stems harboring such diseaseproducing organisms are turned under completely, the soil
micro-organisms that disintegrate the plant tissue also help
to kill the disease organisms. However, diseased stems
and other plant refuse left above ground become a virtual
reservoir of pathogens that can infect soybean plants nearby.
“These are the major forms of disease-loss insurance
that are available to soybean growers. Of course all desirable
agronomic practices bolster the ﬁght against diseases.
Practices such as good seedbed preparation, adequate
applications of fertilizer, proper inoculation of the seed or
soil with nodule bacteria, weed control, and insect control all
play a part in producing vigorous plants that are better able
to withstand attacks by disease-producing organisms.
“A look at Table 1 will show you how far we have come
with respect to our No. 1 form of disease-loss insurance.
Some resistant varieties are now available for each of
the major soybean-growing regions. A look at the second
column, however, will show how far we still have to go
before we can say we really have disease resistant varieties.”
Photos: (1) Root rot disease has attacked the soybeans
in this ﬁeld. (2) A portrait photo of K.W. Kreitlow. (3-5)
Frogeye disease. Below, lesions on soybean leaf. At right,
lesions on pods and leaf.
A large table lists “Disease resistant varieties adapted
to the major soybean-growing regions of the United States,
1954.” Address: Senior Pathologist, Field Crops Research
Branch, Agricultural Research Service, U.S. Dep. of
Agriculture, Beltsville, Maryland.
1187. Soybean Digest. 1955. New nematode in Carolina.
June. p. 6.
• Summary: “A cyst-forming nematode has been found
infesting soybeans in the Castle Hayne area, New Hanover
County, N.C., according to North Carolina Experiment
Station and U.S. Department of Agriculture workers in the
area. Six or more farms have been found to be infested with
this nematode, or a total area of 200 to 300 acres. So far it
has not been found elsewhere.
“The Experiment Station and USDA are studying the
problem and conducting a survey to learn if the nematode is
widespread in North Carolina. Examination of soybean roots
from small areas where the plants were severely stunted and
chlorotic revealed the presence of numerous lemon-shaped
female nematodes attached to the roots. Soil samples from
infested areas were found to contain several thousand cysts
per pint of soil.
“The nematode has been tentatively identiﬁed as the
soybean cyst nematode, Heteroda glycines (Ichinohe). The
known distribution of this species has been only Japan and
China.
“’We do not know yet how the nematode got into this
country, but we do know that some shipments of Japanese
lilies were brought into the area several years ago,’ states

J. N. Sasser, assistant professor of plant pathology, North
Carolina State College, Raleigh. Soybeans in the area are
interplanted with bulbs as a cover crop. There is speculation
that the nematode may have been introduced with a shipment
of lilies. Sasser, N.N. Winstead and C.B. Skotland published
an article on the nematode infestation in the Jan. 15 issue of
Plant Disease Reporter.
“So far host tests have revealed that the nematode
attacks only soybeans and snap beans. Studies are also being
conducted on soil fumigation, the longevity of the nematode
in the soil in the absence of a suitable host, etc.
“The Golden Nematode Control Project, with Joseph F.
Spears in charge, at Hicksville, Long Island. New York, is
working on the problem.
“Says Spears: ‘It appears that the soybean cyst nematode
could be a threat to the industry if established in commercial
growing areas of this country. Based on what is known about
the seriousness of nematodes in general when they attack
our important crops and their difﬁculty of control, it is felt
that agricultural workers in all areas should be alerted to this
pest.’”
Note: This is the earliest article seen on nematodes
published in Soybean Digest.
1188. Vance, Arlo M. 1955. Pests that may attack your
soybeans: Some suggested control measures. Soybean
Digest. June. p. 14-15.
• Summary: “Soybeans are attacked by a number of insects
and mites. The pests reported as injurious to the crop include
the Mexican bean beetle, bean leaf beetle, grape colaspis,
spotted cucumber beetle, grasshoppers, white grubs,
velvetbean caterpillar, blister beetles, Japanese beetle, ﬂea
beetles, green cloverworm, corn earworm, lesser cornstalk
borer, salt-marsh caterpillar, thistle butterﬂy, armyworms,
cutworms, webworms, seed corn maggot, southern green
stink bug, clover root curculio, white-fringed beetles,
leafhoppers, thrips, and spider mites.
“Grasshoppers are nationwide in their distribution
although the species vary in different parts of the country.
They feed readily on soybeans as well as on other crops,
eating the leaves and cutting off the pods. They can be
controlled with sprays or dusts of the following insecticides
at the indicated dosages [per acre]: Aldrin 2 ounces,
chlordane 1 pound, heptachlor 4 ounces, or toxaphene 1½
pounds.
“In the South the Mexican bean beetle is a very serious
pest of soybeans. The adults and larvae feed on the underside
of the leaves. Methoxychlor at the rate of 1½ pounds per acre
and malathion, at 1 pound per acre have been recommended
for control of this insect.
“Larvae of the velvetbean caterpillar also frequently
damage the crop in the South. The caterpillars start feeding
on the tender leaves near the top of the plant. When these
are gone, they work down to the older leaves and even to the
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stems. DDT and methoxychlor dust applied at the rate of 1
pound of the insecticide and toxaphene dust at 1½ pounds
of toxaphene per acre have been effective in control of these
larvae.
“Another important insect of soybeans in the South is
the southern green stink bug. The bugs insert their beaks
into the pods and suck the juice from the immature seed.
Toxaphene applied at the rate of about 2 pounds per acre has
been of value in the control of stink bugs.
“Blister beetles often injure soybeans. They are slender
black, gray or striped beetles that ﬂy actively and sometimes
suddenly appear in great numbers in parts of a ﬁeld and
quickly strip the plant foliage. Dusts of DDT, chlordane,
toxaphene, and cryolite have given control of the beetles.
“Common white grubs, the larvae of May beetles,
frequently injure soybeans in Illinois and Indiana, usually in
corn-soybean rotations. The grubs feed on the plant roots.
Soil treatments with aldrin or heptachlor sprays or dusts at 3
pounds of the insecticide per acre have been recommended
for control of the grubs.
“Where the Japanese beetle is abundant, the adults
sometimes severely injure soybeans by feeding on the leaves.
Sprays or dusts of methoxychlor or DDT applied at the
rate of 1½ pounds per acre will give some crop protection.
The adults of several other beetles feed on the foliage of
soybeans. Flea beetles, small beetles that jump like ﬂeas
when disturbed, attack the plants in the seedling stage. DDT
applied at the rate of 1½ pounds, dieldrin at ¼ pound, and
toxaphene at 1½ pounds per acre have been used for their
control.
“Adults of the clover root curculio may destroy
soybeans planted in or near spring-plowed sod. The beetles
eat off the plants as fast as they appear above ground. DDT
at 1½ pounds per acre has been effective as a treatment of the
newly sprouted crop.
“Occasionally spotted cucumber beetles attack soybean
foliage and even the pods. They can also be controlled with
DDT at the same dosage.
“The grubs of the grape colaspis, a small yellowishbrown beetle, live in the soil and attack the roots of
soybeans, and seed-corn maggots sometimes feed on
the sprouting seed in the ground. Some of the new soil
insecticides may provide good control for these and other
soil pests.
“Several other caterpillars, including armyworms,
cutworms, webworms, and the green cloverworm, attack
the foliage of soybeans. The corn earworm eats through
the tender pods, destroying the immature beans. DDT or
toxaphene at 1½ pounds per acre usually gives control of
most worms that feed on the foliage and pods. Early planting
is suggested to reduce injury by the lesser cornstalk borer, an
insect that bores into the stems and that has been difﬁcult to
control with insecticides.
“Leafhoppers are occasionally very numerous on

soybeans. The potato leafhopper, the most important species,
can be controlled with an application of methoxychlor at the
rate of ½ pound per acre.
“Tiny red spider mites sometimes become abundant on
the underside of the leaves of soybeans, which they cover
thinly with a ﬁne webbing. Their feeding causes the leaves to
turn yellow or reddish and reduces or stops the growth of the
plants. Prompt application of sulfur is one of the best ways
of controlling these mites. The sulfur should be applied as
a spray or dust to the undersides of the leaves. Sometimes a
second treatment is necessary about 10 days later.
“The insecticides mentioned for the control of soybean
insects can be purchased from garden supply stores as
emulsiﬁable concentrates or wettable powders to be mixed
with water and applied as sprays, or they may be bought
in the form of ready-made dusts. They are sold in various
strengths. One should therefore read the labels on the
containers to learn how they should be used to provide the
recommended dosages. Insecticides are poisons. The grower
should follow directions carefully and heed all precautions
concerning their handling and restrictions governing their
application to soybeans that may be used for food or feed.”
Address: Entomologist, Entomology Research Branch,
Agricultural Research Service, USDA.
1189. Kilpatrick, R.A. 1955. Soybean diseases in the Delta
area of Mississippi in 1954. Plant Disease Reporter (USDA)
39(7):578-79. July 15.
• Summary: “A survey of 148 soybean ﬁelds in the Delta
area of Mississippi was made August 10, 11, and 12, 1954.
Soybeans throughout the Delta were suffering from drought
and many ﬁelds had already been plowed under or were
being cut for feed. Some of the ﬁelds being retained for seed
had large areas in which the plants had died from drought
or had been defoliated prematurely. A few of the dead areas
were examined but disease notes were taken mostly in ﬁelds
in which the plants were green. The predominant variety in
the area is Ogden which normally matures in early October.
“The prevalence of the diseases found is illustrated
graphically in Figure 1. In general, fungus diseases were
more prevalent than bacterial diseases. Leaf spots caused by
Alternaria spp. and Phyllosticta spp. were more prevalent
than in previous years. Charcoal root rot (Macrophomina
phaseoli) also was in this category. This was caused,
in part, by the extremely hot, dry conditions prevailing
throughout the growing season. ‘Bronze leaf spot’, caused by
Cercospora kikuchii, was most prevalent on later maturing
varieties and strains. In some ﬁelds, premature defoliation
resulted from this disease. Downy mildew (Peronospora
manshurica) was found occasionally, although not so
abundantly as in previous seasons.”
Fig. 1, a large bar chart, shows the “Relative prevalence
of soybean diseases in the Delta area of Mississippi in 1954.”
The most prevalent was Phyllosticta leaf spot.
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“Bacterial pustule (Xanthomonas phaseoli) was
present in many ﬁelds early in the season, but dry
weather inhibited secondary spread and heavily infected
leaves dropped prematurely. Traces of bacterial blight
(Pseudomonas glycinea) were found in some ﬁelds. Southern
blight (Sclerotium rolfsii), viruses, and pod and stem
blight (Diaporthe phaseolorum var. sojae) were of minor
consequence. The latter disease has never been observed on
actively growing plants in Mississippi.
“Observations on harvested seed showed only a small
amount of purple stain in the fall of 1954, although the leaf
bronzing stage of the disease had been prevalent earlier.”
Address: Plant Pathologist, Field Crops Research Branch,
Agricultural Research Service, USDA.
1190. Hodge, W.H.; Erlanson, C.O. 1955. Plant introduction
as a federal service to agriculture. Advances in Agronomy
7:189-211.
• Summary: A comprehensive review of the literature on
soybean breeding and management. The ﬁrst such treatment
since Piper and Morse’s classic book, The Soybean (1923).
Contents: 1. Introduction. 2. Production and distribution:
In the world, in the United States. 3. Disposition and
utilization. 4. Physiology of the soybean plant: Floral
initiation (varietal differences, duration of dark and
photoperiods, light intensity and photosynthesis, age and
position of induced tissue, temperature effects), nutrition
(nitrogen, phosphorus, major cations, micronutrients), root
temperatures. 5. Effect of climate and location: Location and
season effects, simulated hail damage.
6. Effect of cultural practices: Rotations, fertilizers and
soil management (response, placement), seed inoculation,
seed germinability (viability, disinfectants and protectants,
hormones), time of planting, method and rate of planting,
weed control, harvesting. 7. Genetics and cytology: Genetic
analysis of simply inherited characters, linkage, analysis of
yield components, inheritance of oil and protein content,
polyploidy, interspeciﬁc crosses. 8. Variety improvement:
Introduction and selection, hybridization (making the cross,
breeding methods, early generation testing), new varieties,
experimental techniques. 9. Effect on soils: Erosion, soil
productivity. 10. Disease and insect pests: Diseases (stem
diseases, root and crown diseases, foliage diseases, control),
insects. 11. Regional approach to soybean research (U.S.
Regional Soybean Laboratory).
Considerable impetus was given to agronomic research
on soybeans by the organization of the regional laboratory.
Of great immediate importance were the regional variety
tests, organized and carried out by the agronomy section of
the laboratory. Regional evaluation soon revealed the merits
of certain varieties such as Chief, Earlyana, Gibson, Patoka,
Boone and Viking; these were distributed to farmers by the
states to which the varieties were best adapted.
Regional cooperative testing turned out to be a powerful

new tool which clariﬁed the results and shortened the total
testing time by up to one-third. The program led to the
development and distribution of several superior varieties
such as Lincoln, Hawkeye, Adams, Monroe, Wabash and
Ogden. Part of the program was to increase the oil content of
new varieties.
Soon research on soybean diseases was closely
integrated with the breeding program to facilitate the
development of improved, disease-resistant varieties.
“Although the pathological investigations are relatively
new, much progress has been made in the identiﬁcation
of pathogens, the determination of the relative damage
attributable to the various diseases, the search for resistant
host germ plasm, transmission of the parasites, and control
measures.” These cooperative pathological investigations
will, no doubt, contribute greatly toward sustaining high
production of soybeans in the United States. Address:
USDA, Beltsville, Maryland.
1191. Stout, Ruth. 1955. How to have a green thumb without
an aching back: A new method of mulch gardening. New
York, NY: Exposition Press. 164 p. Aug. No index. 21 cm. A
Banner Book.
• Summary: This pioneering book by a 71-year-old woman
delights as it instructs about a fundamentally new way of
gardening; a joy to read! Dedicated to Fred Rossiter. Ruth is
a sister of Rex Stout, the well-known detective writer.
In March 1930 the author and her husband, Fred, moved
from New York City onto a farm of 55 acres near rural
Redding Ridge, Connecticut. The soil was rocky and bad,
but Ruth began a large organic garden. Through careful
observation and experimentation she developed a new
method of mulching–which she calls “all-over mulching”–
that eliminates the need for cultivating the soil before or after
planting, for weeding, hoeing, making a compost pile, and
for using additional fertilizers or pesticides. The 6-inch thick
blanket of mulch (made of hay and other vegetable matter)
does it all. Her foremost garden adviser was neighbor Scott
Nearing.
But mulching did not keep away woodchucks, which
particularly liked her soy beans, so she covered them with
bushel baskets (p. 93).
“I also grow soy beans, Bansei, which I think are fully
as delicious as the best lima. Harris [seed company] doesn’t
carry them; you’ll have to get them from somebody else.
They freeze perfectly” (p. 103). Note: Clearly she raised the
soybeans for use as a green vegetable.
Having grown up in Kansas, the Sunﬂower State, and
having learned how to enjoy eating sunﬂower seeds in
Russia, she decided to grow sunﬂowers (p. 39). Address:
Redding Ridge, Connecticut.
1192. Skotland, C.B. 1955. A phytophthora dampingoff disease of soybean. Plant Disease Reporter (USDA)
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39(9):682-83. Sept. 15.
• Summary: “In May 1954, pre-emergence and postemergence damping-off of soybean, Glycine max (L.)
Merrill, was prevalent in some ﬁelds of the variety Ogden
in North Carolina. In addition to Fusarium spp., Pythium
spp., and Rhizoctonia sp., a slow growing fungus closely
resembling species of the genus Phytophthora, not heretofore
reported as an incitant of damping-off on this crop, was
isolated from diseased seedlings. The results of etiological
and preliminary morphological studies of the Phytophthoralike organism are herein reported.
“This fungus produced typical damping-off symptoms
on soybeans. Oospores of the fungus were readily found in
infected host tissues. This fungus was isolated from plants
from two widely separated areas in 1954. During the spring
of 1955 it was not found nor were damping-off diseases of
soybeans prevalent in North Carolina.
“The Odgen soybean variety was used in pathogenicity
tests. Inoculum was prepared by growing the fungus on
sterilized soybean seeds in water for 6 to 8 days at 25º C.
The fungal mat was separated from the seeds and macerated
in a Waring Blendor for 5 seconds. The larger particles were
allowed to settle and the suspended mycelial fragments
decanted. This inoculum was diluted 1:10 and poured onto
wet soil in 6-inch clay pots. Fifteen soybean seeds were
placed in each pot and covered with moist soil. Pots were
not watered until seedlings had begun to emerge. Tests
were conducted in both steamed and unsteamed soil at
temperatures of 18º, 24º, and 27º- 300 C. Four replications
were used of each soil and the several temperatures.
“The fungus was found to incite both pre-emergence
and post-emergence damping-off at each temperature. Two
replicates of the test conducted at 27º-30ºC are shown in
Figure 1. In the infested steamed soil 170 seedlings failed
to emerge, 6 died from post-emergence damping-off, and 4
remained healthy. In the infested nonsteamed soil, 141 failed
to emerge, 27 died soon after emergence, and 12 remained
healthy. No post-emergence damping-off was observed
in the uninoculated checks. However, 25 seeds, out of the
180 planted, failed to emerge in the steamed check and 35
seeds failed to emerge in nonsteamed check. The fungus in
question was consistently reisolated from infected seedlings
in both the pre-emergence and post-emergence stages of
damping-off. Oospores were readily found in the infected
plant tissue. These isolates were identical to the original.
Reinoculations with these isolates reproduced the disease...”
Address: North Carolina.
1193. Johnson, Herbert W. 1955. Soybean production
research. Soybean Digest. Sept. p. 80-82.
• Summary: Discusses variety development, soybean
diseases, reducing the cost of production, and production
efﬁciency. Soybeans are being tried rather extensively in the
Southwest, in California and Arizona. Salt in the soil is a

problem in California’s Imperial Valley. Address: Research
Agronomist, Field Crops Research Branch, ARS, USDA.
1194. Starks, K.J.; Lilly, J.H. 1955. Insecticide seed
treatment of soybeans in relation to phytotoxicity and seedcorn maggot [Hylema cilicrura] control. J. of Economic
Entomology 48(5):538-43. Oct. 1. [4 ref]
• Summary: “There is considerable literature pertaining to
seed-corn maggot control with insecticide seed treatments on
lima beans (Lange et al. 1951), but little is published on the
value of these treatments on soybeans.” Address: Iowa State
College, Ames, Iowa.
1195. Suhovecky, A.J.; Schmitthenner, A.F. 1955. Soybeans
affected by early root rot. Ohio Farm and Home Research
40:85-86. Sept/Oct.
• Summary: “The soybean, a relatively new crop in Ohio,
is often thought to be affected by only a few diseases. Many
diseases can be found, however, and the most striking is a
Phytophthora seedling blight root rot which is becoming
more prevalent in the clay soils of the old lake bed region of
northwestern Ohio.”
This is the earliest document seen (Jan. 2017) stating
that phytophthora root rot in soybeans is caused by a species
of phytophthora. Address: Ohio Agric. Exp. Station.
1196. Wickenden, Leonard. 1955. Our daily poison: The
effects of DDT, ﬂuorides, hormones, and other chemicals on
modern man. New York, NY: Devin-Adair Co. xiv + 189 p.
Foreword by Morton S. Biskind, M.D. Preface by William
Coda Martin, M.D. Introduction by Jonathan Forman, M.D.
Index. 21 cm. [7* ref]
• Summary: This book, about the poisons in our daily
foods, is carefully researched and documented, and written
in a professional, balanced, and fair manner. This is the
earliest document seen (Sept. 2009) that makes a strong and
convincing case for the health dangers of ﬂuorides.
Contents: Foreword by Morton S. Biskind, M.D. Preface
by William Coda Martin, M.D. Introduction by Jonathan
Forman, M.D. Before you read. 1. Our poisoned world:
Hepatitis and DDT. 2. The more sprays, the more pests. 3.
Fluorides on trial–The case stated. 4. Fluorides on trial–The
case of the proponents. 5. Fluorides on trial–The verdict. 6.
The new cosmetics–The dangers of being beautiful. 7. The
perils of hormones (such as diethylstilbestrol or stilbestrol
[DES]).–Atomic radiation. 9. Poisoned soil. 10. Your
doctored daily bread. 11. Postscript. 12. The choice facing
us.
A great deal of interesting information comes from
the hearings of the Delaney Committee (House Select
Committee to Investigate the Use of Chemicals in Food
Products) which met from Sept. 1950 to March 1952. The
expert testimonies are shocking.
A table (p. 3) gives the quantity of various pesticides
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produced in the USA in 1951, as follows: Calcium arsenate
7.865 million lb. Lead arsenate 14.287 million lb. DDT
99.929 million lb. Benzene hexachloride 85.090 million
lb. Parathion 2.365 million lb. TEPP 922,000 lb. Aldrin,
chlordane, lindane, toxaphene and others 64.386 million lb.
Total: 274.844 million lb. The total was sufﬁcient to kill 15.2
billion human beings.
Chapter 7 tells the chilling story of artiﬁcial female
hormones (such as diethylstilbestrol / stilbestrol [DES])
now implanted in pellet form into the upper necks more
than 30 million U.S. chickens per year, and added to the
feeds consumed by approximately half the beef cattle in the
USA. The drug can cause reproductive problems, including
sterility. The effects of residues often found in chicken meat
are discussed in detail.
Chapter 10 praises the “Triple Rich bread,” made
according to a formula developed by Dr. Clive McCay,
professor of nutrition at Cornell University. It contains 6%
soy ﬂour, 2% wheat germ, and 8% dried milk. “Dr. McCay
found that rats could grow healthily on a diet of Triple Rich
bread alone, but pined and died when fed on ordinary white
bread” (p. 165).
The last chapter urges that we should not submit
cheerfully, but should protest against “our poisoned food,
our poisoned water, and our poisoned air.” More than 300
communities have voted down ﬂuoridation, including such
cities as Cambridge (Massachusetts), Boulder (Colorado),
Erie (Pennsylvania), Peekskill (New York), Saginaw
(Michigan), Kenosha (Wisconsin), and many others. Insects
cannot be eliminated by poison sprays (such as DDT); they
develop resistance so that larger amounts of more toxic
insecticides are needed in the future. Address: Author, USA.
1197. Suhovecky, A.J. 1955. Phytophthora root rot of
soybeans. PhD thesis, The Ohio State University *
Address: Ohio State Univ.
1198. Surinam [Dutch Guiana] Department of Agriculture,
Animal Husbandry and Fisheries, Report. 1955. Soyabeans.
108 p. For 1952. See p. 44-45. *
• Summary: A trial plot on clay soil, planted in December
1951, yielded only 630 kg/ha of seed. Another trial was
planted in sandy soil in January 1952; from the best part,
1,660 kg/ha of seed were obtained, but a poorer section gave
only 875 kg/ha. This poorer section was treated at different
times after planting with Dow Premerge at the rate of 12.5
liters in 800 liters of water per hectare for weed control.
Emergence of the soybeans in the untreated plots was 84%;
with spraying 0, 1, and 2 days after sowing, the emergence
percentages were 79, 74, and 68 respectively.
Concerning varieties: Of 14 varieties from the USA,
only Acadian and Palmetto showed satisfactory growth and
yield. In a preliminary trial of 5 Indonesian varieties, Lawoe
and No. 27 were more productive than Soembing.

1199. Rodale, Jerome Irving. 1955. Organic gardening: How
to grow vegetables, fruits, and ﬂowers using nature’s own
methods. Garden City, New York: Hanover House. 224 p.
See p. 87, 197. Illust. Index. 24 cm.
• Summary: J.R. Rodale started the organic gardening
and farming movement in America. Soybean hay is
recommended as a high nitrogen fertilizer (p. 87). If
soybeans are grown as a companion crop with corn, they
shade the bases of the corn plants and this protects them
from highly destructive chinch bugs.
Note: The Library of Congress catalogued this book
under the main subject heading “Organiculture.” Other books
by the author include: Organic Gardening. Pay Dirt. The
Healthy Hunzas. The Health Finder. The Word Finder. The
Phrase Finder.
Note: This is the earliest document seen (July 2001)
concerning with work of J.I. Rodale with soy. Address:
Rodale, Pennsylvania.
1200. Smith, Roy Jefferson, Jr. 1955. The response of
soybeans to selected pre-emergence and post-emergence
herbicides. Thesis, University of Illinois. 124 p. Abstracted
in Dissertation Abstracts 15(5):666-67 (1955). Summarized
in Soybean Digest, March 1956, p. 28. Also in Dissertation
Abstracts 15:666-67. May. [70+ ref]*
Address: Univ. of Illinois.
1201. Pantagraph (The) (Bloomington, Illinois). 1956.
Weed-grass killers normal class topic. Jan. 11. p. 16, col. 5.
• Summary: “Chemical sprays that kill both weeds and grass
in corn ﬁelds will be described at the Normal Community
High School adult farm class at 7:30 p.m. Thursday,
announces Bob Spry... The speaker is to be Dr. L.H. Hannah,
agronomist for the Monsanto Chemical Company, St. Louis,
who will report on the new Randox weedicide which kills
grass.
“Mr. Spry, associated with Funk Bros seed production,
explains that the old 2,4-D chemical has proved very
good for killing broadleaf weeds, but not until the recent
development of the new chemical has there been success in
killing grass in corn ﬁelds.”
1202. Pantagraph (The) (Bloomington, Illinois). 1956. Giant
foxtail control found. Jan. 27. p. 16, col. 6.
• Summary: “Urbana–A weed control expert revealed a
new chemical for use by farmers in the important ﬁght
against giant foxtail during the eighth annual Custom Spray
Operators’ Training School at the University of Illinois.
Randox, which is diallylacetamide, was introduced by
F.W. Slife of the University’s Agronomy Department as the
most promising pre-emergent treatment for foxtail, a plant
which now is choking corn and soybean ﬁelds in Central and
Southern Illinois and limiting the farmer’s proﬁts.
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“Germinating corn and soybean seeds have a
tremendous tolerance to Randox, reported Slife. For this
reason there is little or no danger of reducing the stand of
desirable crops when heavy rains fall after treatment.
“’Because of the excellent results obtained over a two
year period, we are recommending trial usage of Randox this
year,’ Slife said. ‘We would, however, strongly suggest that
it be used on a small area to observe the results before being
used for a large scale treatment.’”
This year the limited supply and high cost of Randox
may restrict its usage.
Whereas Randox may irritate the skin, it is said to have
a low toxicity for human beings and other animals.
“Use of chemicals was prescribed as the last step in the
control of the foxtail menace.” Cultural practices to prevent
foxtail seed from forming was deﬁned as the most effective
weapon. Since foxtail is an early germinating weed, several
crops of seedlings can be destroyed by disking before the
crop is seeded. Clean cultivation practices for three years
cause a noticeable drop in the foxtail seeding population.
1203. Tippett, James C. 1956. New weapons for farmers
outlined. Decatur Daily Review (Decatur, Illinois). Jan. 29.
p. 4, cols. 1-5.
• Summary: This article, which focuses on the weed killer
Randox, is quite similar to the one published on Jan. 27 in
The Pantagraph (Bloomington, Illinois).
“In the control of weeds in soybeans, delayed planting
of soybeans offers the best control. This enables the farmer
to destroy several crops of weed seedlings before soybean
planting.
“The three most effective chemicals for use in
controlling weeds in soybeans are dinitro, CIPC and alanap,
Slife said.
“All three are recommended at 6-8 pounds of acid per
acre on the heavier soils prior to soybean planting. They are
not recommended for the lighter soils.
“Slife said the three chemicals are not effective when
dry weather follows application. Some slight loss of stand
has resulted when heavy rains followed application.”
Since all three of these chemicals are relatively
expensive, they have not been widely used in soybean ﬁelds–
according to Slife. Address: The Herald and Review Staff.
1204. Jensen, E.H.; Lambert, J.W.; Caldwell, A.C.;
Kernkamp, M.F. 1956. Soybeans for Minnesota. Minnesota
Agricultural College, Extension Bulletin No. 134. 20 p. Jan.
Revised. Earlier versions: 1934, March 1947.
• Summary: Contents: Introduction. Growing, harvesting,
storage: Choosing the variety, seedbed preparation,
fertilization, inoculation with nitrogen bacteria, seed
treatment, planting (time, row spacing, rates, depth),
weed control, harvesting, storage. Soybeans and the soil:
Adaptation, effect on the soil (chemical, physical), cropping

sequences. Special uses: Emergency hay crop, silage, grain
for feed. Diseases of soybeans: Summary.
This Extension Bulletin begins: “Soybeans were a minor
Minnesota crop only 15 years ago. Today they rank among
the state’s top cash grain crops. Where production totaled
only about 800,000 bushels in 1940, more than 45 million
bushels were produced in 1955. The same period saw a shift
in emphasis in soybean production. Three-quarters of the
1940 acreage was grown for hay. All but an insigniﬁcant part
of 1955’s two-and-a-quarter million acres was grown for
seed and grain.
“There were many factors contributing to this rapid
expansion of soybean production in Minnesota. Some of
them were:
“1. Wartime and postwar needs for domestic oils.
“2. Greatly expanded uses of soybean oil meal in
livestock and poultry feeds.
“3. Availability of new and improved varieties.
“4. Realization that soybeans can be produced rather
easily without costly additions to existing farm equipment.
“5. Realization that soybeans can help smooth out the
labor peaks during the production season.
“6. The fact that soybeans can provide a cash crop which
is often more proﬁtable than barley, oats, or ﬂax.
“Almost all of the soybean crop, other than seed held
back for planting, ﬁnds its way into the processing [crushing]
plants.
“Oil and meal are the two principal soybean products.
Oil makes up a sixth or more of the bean and usually
brings two to three times as much per pound as the meal.
Soybeans of a high oil percentage are, accordingly, preferred
by processors. Oil percentages will vary not only with the
variety, but also with the location and year in which the
soybeans are grown.
“Much of the oil produced goes into human foods
such as shortenings, margarines, and salad oils. There are
important industrial uses for soybean oil, however, in paints,
soaps, linoleum, synthetic resins, and similar products.
“A very high proportion of the soybean meal produced
is used for animal feeds. It is of special value because of
its high percentage of digestible protein. Relatively small
amounts of the meal are used in human food or in such
industrial products as plastics, glue, and emulsiﬁers.”
Address: Minnesota.
1205. Skotland, C.B. 1956. Life history and host range of the
soybean cyst nematode (Abstract). Phytopathology 46(1):27.
Jan.
• Summary: The results of this experiment suggest that ﬁve
generations of soybean cyst nematode can be produced on
a soybean crop in one season in North Carolina. Address:
North Carolina Agric. Exp. Station, Raleigh, North Carolina.
1206. Agricultural Research (USDA). 1956. Widespread
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search is underway for the threatening soybean cyst
nematode,... 4(8):16. Feb.
• Summary: “... which was ﬁrst found in this country in
1951.
“So far as we know, it’s still conﬁned to its original area
of about 900 acres near Castle Hayne, New Hanover County,
North Carolina. However, regulatory ofﬁcials of USDA and
the North Carolina Department of Agriculture aren’t taking
chances. They’re resurveying the Castle Hayne area to see
whether the pest has spread. They’re spot-checking up to 50
miles from there–in fact, wherever they think the pest might
have been moved by the transfer of plant material, soil, or
machinery.
“Regulatory personnel, agronomists, and plant
pathologists in soybean areas everywhere have been alerted
to report for careful investigation any unexplained damage
to soybeans. Regulatory problems raised by the nematode’s
presence in this country are also being investigated.
“The soybean cyst nematode yellows and dwarfs
soybean plants. It’s one of the microscopic organisms often
called ‘eelworms’ or ‘thread-worms.’ We’re especially
concerned because cyst-forming types are usually very
persistent–extremely hard to kill. The mother nematode
changes her body into a heavy-walled egg case or cyst that
keeps eggs alive for years and ready to emerge at the proper
signal.
“The golden nematode of tomatoes and potatoes, for
example, can survive over 9 years this way. The sugar-beet
nematode, also a cyst-forming type, can be starved out by a
proper 3- or 4-year rotation.
“Survivability and other characteristics of this pest are
being studied by ARS and North Carolina experiment station
researchers. They hope to ﬁnd some weakness in the pest that
will enable us to control it.”
1207. Woodford, E.K.; Kasasian, L. 1956. The control of
weeds in cereal crops in Europe by chemical methods. Field
Crop Abstracts 9(1):1-8. Feb. [82* ref]
• Summary: Contains an excellent history of weed control
by the use of chemicals in Europe. Chemical methods were
ﬁrst used to control weeds in cereals in about 1896. Copper
sulfate was the chemical most widely used initially, followed
by copper nitrate and cupric chloride. For the next 40 years,
the history of chemical control was concerned almost
entirely with cereals. In 1911 Rabaté showed that sulphuric
acid was effective.
The next important advance came in 1932 when Truffaut
and Pastac showed that yellow dye-stuffs such as 2,4-dinitro
phenol (DNP) and 3,5-dinitro-o-cresol (DNC) effectively
controlled a wide range of weeds in cereal crops.
In 1941 the ﬁrst chemicals were discovered that are
selectively toxic to weeds mainly because they affect the
metabolic processes of the weed and not the crop (Sexton et
al. 1941). “The discovery reported by Slade, Templeman, and

Sexton (1945) that certain plant growth regulating substances
killed some plants and not others started a completely
new era in the use of chemicals for weed control. It led to
the development of the two most important weedkillers
yet discovered: 2-methyl-4-chlorophenoxyacetic acid
(MCPA); and 2,4-dichlorophenoxyacetic acid (2,4-D).” The
discoveries, made ﬁrst in Europe then made independently
in the USA a little later (Hamner and Tukey 1944; Marth
and Mitchell 1944), could not be disclosed until after World
War II. Consequently, much of the European work, apart
from that carried out in Great Britain (Blackman 1945;
Templeman 1946) was not started until 1946.
These two chemicals, MCPA and 2,4-D, were superior
to any that had previously been used for cereals. Address:
Agricultural Research Council, Unit of Experimental
Agronomy, Dep. of Agriculture, Oxford Univ.
1208. Staniforth, David W.; Weber, Charles R. 1956. Control
of annual weeds in soybeans. Soybean Digest. March. p.
10-11. Publication No. 278 of the U.S. Regional Soybean
Laboratory.
• Summary: Timely, repeated, and thorough cultivation is
still the most effective method of annual control in soybeans.
“Soybeans have long been recognized as good
competitors with weeds. Their ability to shade out small
weeds quickly has made soybeans an excellent smother crop
for various perennial and annual weeds. Under average to
good conditions of production, cultural operations permit
soybeans to become established at the expense of weeds, and
surviving infestations are generally dominated by the beans
over most of the growing season.
“When this happens, losses in bean yield may be
appreciable but not in the nature of a crop failure. The
major concern of soybean producers is not the large weed
infestation resulting from gross neglect, but moderate to
light infestations. These very often survive a good program
of cultural control and frequently interfere with harvesting
operations as well as producing seeds which further infest
the soil.
“Modern soybean production methods utilize many
cultural practices which result in good control of annual
weeds. Among these are good crop rotations and fertilization,
good seed bed preparation, proper choice of varieties and
planting rates, and timely and effective cultivation. When
maximum results are obtained with these operations,
infestations which survive may be so small that they
present no serious hazard to bean production. Whenever
these practices are not fully effective, serious infestations
may survive. The yield reducing potential of surviving
infestations must be considered in relation to the further cost
of their elimination, either by extra cultivation operations, by
the use of herbicides or by a combination of both.
“Experiments conducted recently in Iowa measured
yield losses resulting when annual weeds grew in
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competition with soybeans. Beans and weeds were grown
together in drilled rows, 40 inches apart. Infestations of
green and yellow fox-tail, smartweed, velvetweed and
various pigweed species were maintained at levels closely
approximating conditions observed in many soybean ﬁelds.
Yield comparisons were made between weed-free and weedinfested experimental plots grown over a range of moisture,
soil and temperature conditions encountered in the different
seasons at several locations in central and north central Iowa.
“Moderate weed infestations reduced soybean yields an
average of 3 to 4 bushels per acre. In any particular season
the extent of bean yield loss was roughly proportional to the
growth of weeds; greatest yield losses were associated with
heaviest weed growth. Broadleaf species such as smartweed,
velvet-weed, and pigweed reduced bean yields a little more
than comparable infestations of yellow and green fox-tail.
“Poor Stands: When stands of beans fell below 10 plants
per foot of row, bean losses from weeds increased markedly.
Bean losses from these annual weeds were slightly less in a
dry season than in a relatively wet one. Under dry conditions
beans competed very well with weeds, and tended to crowd
out the weeds early in the season. In wet seasons the growth
of beans and weeds was good during the early part of the
season, and when a dry period occurred in midsummer
sizable bean yield reductions resulted.
“Herbicide Limitations: Such experiments not only
demonstrate the importance of weeds in soybean production,
but emphasize the need for effective cultivation programs,
and indicate some possible limitations in the potential role
of herbicides for soybeans. Economical and practical control
of annual weeds in soybeans demands a thorough job of
cultural control. In many instances this may be sufﬁcient
from a practical point of view. Inherent in such a program is
the timely and effective use of the rotary hoe to destroy very
small weed seedlings in either rowed or solid drilled beans,
followed by effective shovel cultivations in rowed beans.
“Weed control practices prior to seeding must include
a seed bed preparation program designed to destroy one
or more crops of germinating weeds before the beans are
planted. Sometimes the failure of cultivation to control
annual weeds results from the occurrence of rainfall and wet
soil conditions which interferes with the timeliness of early
cultivations.
“To date, attempts to use herbicides as a means of
controlling weeds during periods of wet weather, have
met with only limited success. Several rather promising
herbicides have been tested for annual weed control
in soybeans, and further progress may be expected in
this connection. Successful utilization of herbicides for
annual weed control in soybeans requires more than the
development of a suitably selective herbicide. The herbicide
should be adapted to current methods of soybean production,
the cost should not be out of line with expected economic
return, crop injury must be at a minimum and the herbicide

should be utilized as a supplement to cultivation and not
as a complete substitute. There is little point in substituting
a rather expensive herbicide treatment for a relatively
cheap cultivation. There is much to be said, however, for
supplementing a good cultivation program with an effective
and relatively cheap herbicide.
“In recent years numerous herbicides have been
evaluated as pre-emergence sprays for soybeans under a
range of weather conditions common to Iowa. Among the
herbicides tested have been various formulations of 2,4-D,
amine salt formulations of dinitro-o-sec-butyl phenol, several
CIPC materials, naphthyl phthalamic acid, and more recently
a few chlorinated acetamide formulations. Each of these
herbicides has shown considerable promise under certain
crop and weather conditions. However, when wet weather
hampered early cultivation the rates of herbicide application
required for adequate weed control produced varying degrees
of bean injury.
“Thus, it appears that the use of herbicides for the
control of annual weeds in soybeans is limited by a number
of practical considerations. Under many conditions of
soybean production with moderate infestations of annual
weeds, the use of a perfect herbicide as a supplement to
cultivation might be expected to return an average yield
increase of 3 or 4 bushels. Many of the effective herbicides
currently available usually cause some bean injury when
used under wet conditions.
“The margin of use for herbicides is further narrowed
by the fact that many weeds which survive the present
average job of cultivation might be further reduced by more
thorough, timely cultivation early in the season, using the
rotary hoe or other shallow cultivation implements. The
actual cost to a producer of a single rotary hoe operation
is probably very close to 75¢ per acre. Substitution of
herbicides for one or two such operations does not appear
to be economically practical with the present prices of
herbicides.
“The cost of the herbicide treatment may be reduced
by band applications over the bean rows. Such methods of
application, however, require considerable care in execution,
and do not materially reduce the need for cultivation,
since the area between the rows must be cultivated early
if later shovel cultivations are to be fully effective. Future
developments in herbicide technology may well result in a
herbicide which is completely selective and well within the
economic limits outlined above. For the present, however,
control of annual weeds in soybeans can be most effectively
and economically achieved by timely, repeated and effective
cultivation operations. Such a program should include the
practices shown in the box.”
The box (sidebar)–”An Effective and Economical
Program of Weed Control:
“1–Maintenance of soil fertility and long term control of
weeds by the use of adequate crop rotations.
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“2–Proper sequence of timing of land preparation and
seeding, which will permit the destruction of one or more
crops of annual weeds prior to seeding.
“3–Seeding of beans at a rate and at a time when soil
temperatures are warm enough to insure rapid emergence of
beans ahead of weeds.
“4–Timely and repeated use of the rotary hoe or other
shallow cultivation implements on rowed or solid-drilled
soybeans to kill germinating weeds while they are still ‘in
the white.’ Proper speed and weighting of shallow tillage
implements are essential.
“5–A careful followup program of shovel cultivations
in row planted beans, to complete the job of weed control.”
Address: 1. Associate Prof. of Botany and Plant Pathology
and Agronomy (Farm Crops), Iowa State College.
1209. Calland, J.W. 1956. What are the bottlenecks in
soybean production? Three leading agronomists provide
some answers. Soybean Digest. April. p. 8-9.
• Summary: Photos show the three leading agronomists:
Herbert W. Johnson (“The real problem is proﬁt”), J.L.
Cartter (“Needed a planter and combine designed speciﬁcally
for soybeans”), and E.E. Hartwig (“A double disk opener
promising for clay soils”).
“2,435 soybean growers in 17 of the principal soybean
states answered questionnaires in 1955 on the cultural
and weed control practices they use on growing soybeans.
Summaries of their answers will appear in future issues of
the Soybean Digest.
“The ﬁnal question these growers were asked was,
‘What in your opinion are the “bottlenecks” or principal
problems which limit soybean production?’ Naturally, the
answers to this question varied some between growers in the
North Central states and those of the Southern and Atlantic
Coast states. But in the main they agreed fairly well that the
more serious things that handicap soybean production are:
“Weather, weeds, low soil fertility, poor stands, low
yields, lack of price inducement, insects, disease, lack of
response to fertilizer, poor cultural practices, and combine
losses.
“The growers appeared to rank these problems in about
the order of importance that they are listed here.
“In connection with this survey of soybean growers,
three scientists who have been for many years working on
research problems connected with increased production of
better soybeans were asked to present to the advisory board
of the National Soybean Crop Improvement Council at its
1955 annual meeting what in their opinions are the chief
bottlenecks to increased soybean production.
“Herbert W. Johnson, research agronomist, of the ﬁeld
crops research branch of the U.S. Agricultural Research
Service of Beltsville, Maryland, commented ﬁrst on fertility
and our inability to generally increase soybean yields by
application of fertilizer similar to the gains secured on corn

and several other crops. He said the problem of getting good
response to fertilizer applied to soybeans may evolve around
a key time to apply the fertilizer.
“For instance, there is indication that the uptake of
phosphorus is reduced at a time when the plant’s need of
phosphorus is critical. He feels that when we ﬁnd how to get
good response to fertilizer where the soil is naturally high
in fertility it will not come at planting time but will come
when applications are made at a particular time in the growth
of the soybean plant when it is not taking up enough of the
elements it needs.
“Weed Problem” Commenting on weeds, Johnson said
it is easy to understand why so many growers answered that
their weed control operations kept their soybeans reasonably
free from weeds and still they listed weeds as seriously
reducing yields. He said that even when weeds are removed
at an early stage they will still reduce yields. Getting rid of
weeds is a serious problem because it costs time and money
to do it. The fact that most growers control the weeds does
not eliminate the seriousness of the weed problem.
“Continuing, he said it is a shame to lose 10 to 15%
of the crop during harvesting operations, that surely if
agricultural engineers and farm machinery manufacturers put
some time on this problem the loss can be reduced.
“It seemed to him that we should think more in terms
of increased proﬁt. Increased yields may not always be
proﬁtable. It depends on the amount of extra cost required to
get this increase. The real problem is how to increase dollars
of proﬁt per acre of soybeans.
“Emphasizing the importance of better cultural
practices, he described two types of disk openers for planting
soybeans that they are experimenting with on heavy clay
lands and said that results have been fantastic not only in
experiments but also on a farm scale.
“J.L. Cartter, director of the U.S. Regional Soybean
Laboratory at Urbana, Illinois, discussed mainly some of the
problems that are limiting soybean research. He said one of
the major tasks of a soybean plant breeder is determining the
value of new strains. Since most of these come from crosses,
one of the urgent needs is for a method of determining the
combining ability of parental material without involving the
tremendous number of crosses of plant introductions now
required to secure the combination of genes that will give
us the highest gene frequencies for such characters as high
yield, oil, etc.
“New and much faster methods of chemical analysis of
determining oil and protein values are badly needed. Some
improvement has recently been made in a faster method of
determining oil quality but chemists must yet develop rapid
methods for determining the essential amino acids before
they can be used as a tool in breeding to improve protein
quality.
“Another problem, said Cartter, in the development
of new varieties is how to establish uniform epiphytotics
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(epidemics) of various soybean diseases in the selection of
strains for disease resistance. When this can be done for even
our more serious diseases, then we can make our selections
for resistance in the F2 and F3 generations and tremendously
reduce the plants that now have to be carried forward to
succeeding generations.
“Getting Stands: Among the cultural bottlenecks
discussed by Cartter were the difﬁculty of getting good
stands at proper seeding rates and the problems of weed
control. He feels that with further research on chemical
control the weed problem can be reduced, and when they
develop machinery designed speciﬁcally for soybean
planting, we may be able to get our seeding rate down to the
optimum for yield.
“He pointed out that since moisture is such an important
factor in environment, we might be able with a controlled
water supply in our soybean nurseries to breed a soybean
that would give maximum yield under average moisture
conditions or a variety with high yield under irrigation.
“In conclusion he said we do not have a combine that
has been speciﬁcally developed for soybeans. All we have is
machinery designed for small grains and carried over with
some modiﬁcations to handle the soybean crop. Surely it is
time for the machinery manufacturers to make an entirely
fresh start in designing a combine speciﬁcally for the
soybean crop.
“Dr. E.E. Hartwig, who is coordinator for soybean
investigations in the 12 Southern cooperating states with
headquarters at the Delta Branch Station at Stoneville,
Mississippi, discussed bottlenecks limiting soybean
production in the South.
“Dr. Hartwig said one of the most uniform things they
have in the production area in the South is the extreme
variability between locations and between seasons. The
differences between seasons in almost any location in
the South are much greater than are generally prevalent
throughout the North Central Area” (Continued). Address:
Managing Director, National Soybean Crop Improvement
Council.
1210. Calland, J.W. 1956. What are the bottlenecks in
soybean production? Three leading agronomists provide
some answers (Continued–Document part II). Soybean
Digest. April. p. 8-9.
• Summary: (Continued): “One of the primary factors
necessary to a satisfactory yield is a satisfactory stand.
Everything that happens is dependent on the stand you get
at the start. That inﬂuences your weed control practices, the
harvesting losses and the ﬁnal yield.
“One of the largest production areas in the South is the
Mississippi Delta area. This is also a cotton growing area.
Cotton is grown primarily on sandy loam and soybeans are
grown on the heavy clay soils where they do well providing
they are planted at the proper time and make a satisfactory

stand. These soils are very fertile but have deﬁnite physical
properties that make them difﬁcult to work. Farmers cannot
work the soil down to a ﬁne mulch, but distribute their seeds
among the clods and assume they will get a rain fairly soon.
If they do, they will have a stand. This is also a factor with
other crops grown on these soils. Delaying planting until
some time in early May has shown a deﬁnite advantage.
Some feel that the earlier you plant the more chance you
have of frequent rains, but you should be able to put the seed
in the soil at the proper time so that you can get immediate
emergence.
“Double Disk Opener: Dr. Hartwig stated that they had
done some preliminary work which looks very promising,
using a double disk opener. This suits the heavy sticky clay
and will roll through there when the action of the ordinary
shoe opener leaves a very wide trench. It is also possible to
plant in stubble without any preparation. They are working
with the machinery manufacturers who are interested in it
and have made some improvements on it. They hope some
of this equipment will be on the market this coming year
and as it is used more they will learn more about additional
problems in connection with its use.
“Uniform stands are not the only problem with Delta
soils. Most of the Southern soils respond to the application
of fertilizer, but the problem is getting the proper distance
between the fertilizer application and seed location so as not
to injure stands. There is equipment that does a satisfactory
job but not every farmer has all of it, and some equipment
on the market does not do as good a job as it should.
A little more improvement in the facilities for planting
and fertilization is important, and a uniform stand is also
important to get the best response to the fertilizer used on the
crop.
“The quality of the seed is extremely important. Dr.
Hartwig said that in breeding programs in the South and
in release of newer varieties, they have given attention to
producing strains that would, under their weather conditions,
produce high quality seed. They have made good progress
on the Lee variety and the farmer reports the past year
have been most enthusiastic about Lee. Another problem
they have in the South, Dr. Hartwig stated, is that they
have differences in strains in pod set. They know that time
of planting, etc., inﬂuence the percentage set at any given
time. Ogden still is the most commonly grown variety in the
South. With good growth and normal ﬂower production, if
every ﬂower would produce a two-seeded pod, they would
have a potential 250-bushel [per acre] yield. There are
differences between strains in the degree in which they set
pods under these conditions. When the South more fully
understands this problem, it will make considerable progress
in raising the potential yield level of soybeans.” Address:
Managing Director, National Soybean Crop Improvement
Council.
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1211. Calland, J.W. 1956. Soybean growers tell how they
control weeds: compare your practices with those of your
neighbors across the nation. Soybean Digest. May. p. 8-9.
• Summary: “In 1955 more than 2,400 soybean growers
from 17 of the principal soybean states told about the
practices they use to control weeds in their soybean ﬁelds.
“The National Soybean Crop Improvement Council
wanted to learn from the farmers themselves just what steps
they were taking to control weeds, the state experiment
stations wanted to know just how well their control
recommendations were being followed, so together they
enlisted the help of the extension people and the county
agricultural agents to ﬁnd out.
“The questions answered by these growers covered
seedbed preparation, planting methods, date of planting,
amount of seed, width of rows, cultivation, hand weeding,
principal weeds, chemical control, effectiveness of their
control operations, and the estimated loss in yield due to
weeds.
“The average grower plants more than one variety, 13%
planted three or more, and they almost universally plow the
ﬁeld that is going into soybeans. About 85% of them plow
the ﬁeld early, let a crop of weeds start and kill them with a
shallow cultivation just before planting. This is a standard
recommendation of the experiment stations and apparently
most farmers ﬁnd it to be a good one.
“Not more than 8% of the growers plant their soybeans
solid. All the rest plant in rows. There are, of course, some
who plant both ways. More than 60 pounds of seed per acre
is used by 60 to 70% of the farmers reporting. They believe
that extra seed helps the soybeans emerge to a good stand.
They want plenty of plants, then if the stand is reduced 10%
or so by weed control operations, there still will be enough
for top yields. Most of those planting solid prefer 2 bushels
of seed per acre.
“Northerners Plant in May: Growers in the North
Central States plant almost no soybeans in April, 7% plant
before May 10, 40% between the 10th and 20th, 37% the last
week in May, 16% in June, and a very few in July. Soybeans
are planted both earlier and later in the Southern and Central
Atlantic Coast States, 8% in April, 62% in May and 30% in
June. Conditions frequently require later planting dates in the
South. Many ﬁelds are planted in the 10-day period each way
from June 1. In many cases soybeans are a second crop on
the ﬁeld following vegetable or grain crops.
“Between 80 and 90% of all growers say they break
up a hard crust if rain causes one to form before the beans
emerge. About three-fourths of them prefer the rotary hoe
for this operation. The next choice is the spiketooth harrow.
Fifteen to twenty percent apparently let the beans get up the
best way they can if a crust forms on the ﬁeld.
“Soybean growers generally like to do their early
cultivations with tools like the rotary hoe, the spiketooth
harrow, the cultipacker, or weeder, because they can travel

10 to 12 miles an hour with these and cover a lot of acres
in a short time. Less than one-third of the growers do any
cultivating before the beans emerge, but those who do, think
that this early cultivation is important in weed control. They
say most of the weeds sprout in the top one-half inch of
soil and the secret of a clean ﬁeld is never to let weeds get
started. Cultivate them while they are still in the ‘white.’
“Eighty-eight percent of the northern growers and 70%
of those in the South cultivate their soybeans one or more
times with one or another of these rapid cultivating tools
such as the rotary hoe after the beans emerge. Between 80
and 90% prefer the rotary hoe for these fast cultivations.
About 40% of the growers give their beans but one such
cultivation, 40% give two, and the balance three or more.
Some 30% of the southern growers and about 12% of
the north central growers depend entirely on the regular
cultivator for weed control and do not use any of the quick,
early weed control operations.
“Fifteen to twenty percent of all the growers use the
regular cultivator only once. These are mainly the ones who
already have given the ﬁeld one or more rapid cultivations.
Fifty to seventy percent use the regular cultivator twice and
some 15% use it three or more times.
“Sixty-ﬁve percent of the farmers hand-hoe or pull
large weeds from the ﬁeld if they come in after cultivating is
ﬁnished.
“More than three-fourths of all these growers feel that
their control practices keep their soybean ﬁelds reasonably
free from weeds provided they are not hindered too severely
by the weather. Yet they fully realize the damaging effect of
weeds on soybean yields. Frequently a part of this damage
is done before the weeds are destroyed. Then the cultivator
can’t get the weeds in the rows, and each weed steals
moisture, growing space, and nutrients from the beans.
“Fifty-four percent of northern growers and 70% of the
southern growers say that weeds do reduce soybean yields.
Seventy percent of the southern growers and 75% of those
in the North who say that weeds reduce yields think this
reduction runs from 5% to 20% loss. The balance think the
loss may be even greater than 20%.
“Few Use Chemicals: Only from 2 to 4% of these
growers have tried any kind of chemical weed control on
their soybeans. Not more than one-half of the growers who
have tried chemical control report favorable results. About
one-fourth of the trials have been with pre-emerge, the
balance post-emergence treatments, mostly 2,4-D. Since only
a few experiment stations are recommending chemical weed
control for soybeans, it is not strange that so few growers are
trying it.
“The most troublesome weeds as listed by the southern
growers are pigweed, Johnsongrass, cocklebur, morning
glory, coffee weed, horse-weed, ragweed, indigo weed, and
grasses and smartweed in this order. North central state
growers also put pigweed in ﬁrst place, then annual grasses
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including common foxtail, butterprint, cocklebur, smartweed,
ragweed, jimsonweed, morning glory, and thistles. Five
percent of the growers reporting in Illinois and Missouri
mentioned giant foxtail.
“A 10% yield reduction due to weeds means a loss
of $75 million to soybean growers. When you add to this
the cost of labor, equipment and time expended on control
operations, the cost is probably doubled. It would be a
serious mistake to think that the problem of keeping weeds
out of farm crops has been licked. It still is a tough ﬁght
that must be waged each year.” A photo shows: “A speedy
outﬁt like the spiketooth harrow or rotary hoe covers a lot
of ground in a short time.” Address: Managing Director,
National Soybean Crop Improvement Council.
1212. Sun, C.N. 1956. Histological changes induced in
soybean roots by 2,4-dichlorophenoxyacetic acid. Science
123(3208):1129-30. June 22. [3 ref]
• Summary: Treatment with the herbicide 2,4-D caused
histological changes in the primary roots of soybean plants.
There was a marked stimulation of cells, particularly within
the stele and inner cortex, to a high level of activity in the
meristem. Address: St. Louis Univ., St. Louis, Missouri.
1213. Sun, C.N. 1956. Histological changes induced in
soybean roots by 2,4-dichlorophenoxyacetic acid. Science
123(3208):1129-30. June 22. [2 ref]
• Summary: Again the herbicide 2,4-D leads to abnormal
growth in soybean plants, this time in their roots. Address:
Institutum Divi Thomae Foundation, Cincinnati, Ohio;
Presently at: St. Louis University, St. Louis, Missouri.
1214. Riley, E.A. 1956. A preliminary list of plant diseases
in Northern Rhodesia. Mycological Papers No. 63. 28 p.
June 27. See p. 11. (Commonwealth Mycological Inst., Kew,
Surrey, Great Britain). [19 ref]
• Summary: Contents: Introduction. Annotated list of plant
diseases [listed alphabetically by the Latin name of their
host plant; a vernacular name is given after the Latin name,
if available]. List of pathogens and physiological disorders.
Index of vernacular names. Bibliography.
Pages 11 states: “Glycine max (L.) Mey–Soy-bean.
Leaf spot: Pyrenochaeta sp. E.P. [Eastern Province].
“Mosaic: Soy-bean mosaic virus, Gardner & Kendrick
C.P. [Central Province, including Lusaka].” Address: Plant
Pathologist, Dep. of Agriculture, Northern Rhodesia.
1215. Frans, R.E.; Davis, A.M.; Hinkle, D.A. 1956.
Chemical weed control in cotton, soybeans and corn, 195255. Arkansas Agricultural Experiment Station, Report Series
No. 55. 22 p. June. See p. 13-17, 20-22.
• Summary: “Weeds continue to be the most obstinate barrier
to more efﬁcient and economical crop production. It has
been estimated that in the United States, annual losses from

weeds alone are equal to the combined losses from insects
and disease.
Three chemicals were applied pre-emergence to Ogden
soybeans in 1952 (DNBP, CIPC, and endothal), and six
in 1953, 1954, and 1955. In 1955 three of the chemicals
seriously reduced soybeans stands; weed control was
generally good with 5 of the 6 chemicals. “CIPC, which has
been tested under widely varying conditions, seems to be the
safest and most practical herbicide to use.” Address: Dep. of
Agronomy, Fayetteville, Arkansas.
1216. Soybean Digest. 1956. Nematode quarantine in N.C.
[North Carolina]. July. p. 18.
• Summary: “A quarantine of the soybean cyst nematode in
southeastern North Carolina was promulgated by the North
Carolina State Department of Agriculture following a public
hearing at Raleigh in March.
“The nematode was ﬁrst found severely damaging
soybeans at Castle Hayne, New Hanover County, N.C.,
in 1954. It has been identiﬁed as Heterodera glycines
Inchinohe.
“To date the pest has been found on 68 farms in
Hanover and Pender Counties, involving 1,202 acres, with
Castle Hayne as the center of infection. So far as is known,
this pest is conﬁned to that area, but uncontrolled it could
pose a serious threat to the nation’s soybean industry. The
importance of making known any new outbreaks so they
may be dealt with promptly and effectively is pointed out by
Joseph F. Spears, in charge of the golden nematode project
for the U.S. Department of Agriculture at Hicksville, L.I.
[Long Island], New York.
“It is possible for up to ﬁve generations of this nematode
to mature in one crop of soybeans. Yields were so low
on several infested ﬁelds last year that some owners did
not attempt to harvest the crop. The only other known
occurrences of this pest are in Japan, Korea, and ChinaManchuria.
“The quarantine in North Carolina requires that farm
machinery, implements and other equipment used on infested
ﬁelds must be thoroughly washed to remove all soil before
moving to noninfected ﬁelds.
“The N.C. Department of Agriculture also recommends
to growers in the infested area that they do not grow
susceptible crops such as snap beans, annual lespedeza or
common vetch as well as soybeans on land infested with the
nematode.
“The Castle Hayne area is also a ﬂower growing
center producing narcissus, daffodils and gladioli. There
has been considerable concern about shipping bulbs from
known infested ﬁelds as a possible means of spreading the
nematode. The bulbs are not hosts of the nematode, but they
may be carriers of the cysts. The quarantine regulations
prohibit true bulbs, corms or rhizomes from being moved out
of the quarantined area until at least 60 days after digging
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and after they have been thoroughly cleaned of soil.
“Growers and agricultural workers are urged to watch
for any unexplained damage to soybean plantings. Diseased
areas may range from small spots to entire ﬁelds. Plants
severely attacked are usually stunted and the foliage becomes
prematurely yellow.
“Roots of infected plants have numerous lemon-shaped
female nematodes and cysts attached to them. These are
small, but they can be seen with the naked eye. They range
in color from white to yellow to brown, depending on the
age of the nematode. The brown nematodes are dead females
transformed into tough, durable cysts ﬁlled with eggs. The
cyst protects the eggs throughout the winter months.
“Since other diseases may cause stunting and yellowing
of the soybean plant, positive identiﬁcation rests on ﬁnding
nematodes living on the plant roots.
“For further information see, The Soybean Cyst
Nematode, Extension Folder No. 126, North Carolina
Agricultural Extension Service, State College Station,
Raleigh, N.C., or write U.S. Department of Agriculture, Plant
Pest Control Branch, Washington, D.C.”
Photos show: (1) Close-up view of soybean plants
growing in an infested area. (2) Circular photomicrograph
of soybean root with nematode cysts attached. Cyst at lower
right has egg masses attached. These are difﬁcult to see with
the naked eye.
1217. Dunleavy, John. 1956. Recent developments in
soybean disease work. Soybean Digest. Oct. p. 14-17.
• Summary: Editor’s introduction: “Bacterial blight,
Fusarium root rot, stem canker, nematodes, Phytophthora
root rot, and downy mildew are among diseases getting
attention. From address before the American Soybean
Association convention at Urbana, Illinois.”
“Soybeans are relatively disease-free when compared
to some other major crops. There are about 50 diseases
affecting soybeans in the United States and when this ﬁgure
is compared to over 300 diseases of potato, one can but
sympathize with the plant breeders and pathologists working
with potatoes. Of the 50 soybean diseases about 15 are
serious enough to present real problems to growers over wide
areas. The remaining diseases may be serious locally but
usually appear only sporadically or, if they appear regularly,
they may cause little damage.
“Soybean diseases have become more important in
recent years because of the intensiﬁcation of soybean
production in many areas and the introduction of the crop
in others. Short rotations and the practice of growing
beans in the same ﬁeld in successive years tends to allow
disease organisms to become more prevalent. As production
increases in an area the chances for disease to spread from
one ﬁeld to another increases greatly. Under such conditions
bacterial diseases might be spread by rain water ﬂowing
from one ﬁeld into others; fungus leaf spot diseases might

be spread to nearby ﬁelds by spores blown by the wind; and
virus diseases might be spread to adjacent ﬁelds by insects.
“When soybeans are introduced as a new crop into an
area the seed obviously must be brought in from other areas.
Let us suppose that in the area where the seed was grown a
minor soybean disease existed that was transmitted through
the seed to succeeding crops. In this area the weather and
other environmental conditions were such that the disease
could not make rapid progress and so was of a minor nature.
When this seed was shipped into the new area of soybean
production where the growing season was cooler and the
rainfall heavier, the disease developed very rapidly from ﬁeld
to ﬁeld and thus became a major soybean disease. It is this
sort of situation that has complicated the soybean disease
picture in recent years.
“There are now more plant pathologists working on
soybean diseases than in the past, and these workers are
keeping the public informed of disease outbreaks on a local
scale that might not have been reported 10 years ago. By
combining the disease reports from the different soybean
growing regions of the country we have an overall picture
of disease development that is much more meaningful than
single reports prepared only for the local areas.
“A major step forward in soybean disease work
was recently taken with the adoption of soybean disease
classiﬁcation standards for nursery and survey ratings.
Previous to the use of the new standards, individuals working
with soybean diseases used different systems of classiﬁcation
so that it was difﬁcult to compare notes on a given disease.
With the new standards, a certain rating for bacterial blight
means the same to a plant pathologist in Minnesota as it does
to one in Mississippi.
“To the layman, plant disease may appear a rather
simple problem After all we now have a spray or a dust to
control most insects on plants; why not use similar materials
to control plant diseases? Several states are working on this
approach to plan ,disease control. D. W. Chamberlain is
studying the effect of various chemicals and antibiotics on
control of bacterial blight of soybean in Illinois. In Iowa,
M. C. Shurtleff and I are determining the effects of various
chemicals added to the soil for the control of Fusarium root
rot. Problems with Chemicals The future of this type of
disease control appears to have some promise. However,
there are difﬁculties. The problem is not simply one of
ﬁnding a chemical that will kill the disease organism without
killing the plant. In addition, the material must be easy to
apply or few will use it; it must be cheap or few will buy it;
and it must be nontoxic to humans and animals if deposited
in the seed by the plant. I’m sure you will agree that is quite
an order.
“Another approach to soybean disease control is the
development of disease resistant varieties. This is begun by
a search for resistant plants among soybean varieties, most
of which are poor from an agronomic standpoint. Most of
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these varieties have been introduced from other countries
and are called plant introductions. A complete collection
of plant introductions is maintained in the germplasm
bank at Urbana, Illinois, and Stoneville, Mississippi. Over
4,000 types of soybeans are maintained in this collection.
Pathologists usually test a certain number of plant
introductions each year until a plant with good disease
resistance is located. Then the plant breeder begins to
incorporate this resistance into a new, high-yielding soybean
variety. A number of years follow in which an intensive
disease testing and breeding program is carried out before
a new, disease-resistant soybean variety can be released
for production. It was just such a procedure as this that
was followed in the development of Lee, a new, superior,
disease-resistant variety developed cooperatively by the U.S.
Department of Agriculture and the experiment stations of 12
southern states. Lee is resistant to bacterial pustule, wildﬁre,
frogeye and purple seed stain which are all important
diseases in the South.
“When resistance to several diseases is desired in a
single variety the difﬁculties encountered by plant breeders
and pathologists in developing such a variety are greatly
increased. For example, if a breeder is considering only
one disease and resistance is conditioned by a simple
recessive gene, his selection is restricted to only one-fourth
of the plants in the second generation following a cross
between two plants. If two such diseases are considered
simultaneously, then only one-sixteenth of the plants
contain the desired combination, and if three diseases are
considered, only one-sixty-fourth of the plants contain the
desired combination of disease resistance. The complexity
of breeding for multiple disease resistance becomes apparent
when one considers that a plant breeder must select plants
that not only have disease resistance but high yield, the
proper date of maturity, height, resistance to lodging, high
oil content of seed and the many other characteristics that
determine a superior variety.
“If one would investigate the history of soybean
development in this country he would ﬁnd that many of the
early varieties were simply plant introductions. The varieties
Illini and Dunﬁeld could be placed in this class. Over a
period of years these two varieties have an average yield
of 26.4 bu./a. when grown in soybean test plots (Table 1).
The ﬁrst cycle of improvement was begun and as a result
the variety, Lincoln, was produced which replaced Illini
and Dunﬁeld and has an average yield of 30.9 bu./a., an
increase of 4.5 bu./a. The second cycle of improvement was
begun and a new variety developed to replace Lincoln. This
variety, not yet released, has an average yield of 32.8 bu./a.,
an increase of 1.9 bu./a. over that of Lincoln. The point
that I wish to make is that with each succeeding cycle of
improvement it becomes more difﬁcult to increase yield. But
something can and is being done to increase yield indirectly.
“Annual Disease Loss: Estimates for the entire country

covering the 10-year period, 1942-51, indicate that annual
losses due to disease amount to approximately 12½% of
the crop. In other words, if soybeans were resistant to all
diseases we could expect an increase in yield of about
12½%. Obviously we have no such resistant variety, but
by developing new varieties resistant to the major soybean
diseases we can increase the yield...”
Contains photos and tables. Address: Plant Pathologist,
Iowa State College, Ames.
1218. Staniforth, David W.; Weber, Charles R. 1956. Effects
of annual weeds on the growth and yield of soybeans.
Agronomy Journal 48(10):467-71. Oct. [7 ref]
• Summary: “Synopsis: In 15 experiments, yield reductions
of soybeans in weed-infested plantings averaged 3.7 bushels
per acre or approximately 10% of weed-free beans when
weeds were grown the entire season. Foxtail reduced bean
yields slightly less than smartweed or velvet leaf. Dry matter
yield of above ground parts of soybeans and weeds combined
approximated that of weed-free beans alone. Effects of
rainfall are discussed. Possible effects of uncontrolled factors
are recognized.” Address: Associate Prof. of Botany and
Plant Pathology and Agronomy (Farm Crops), Iowa State
College.
1219. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Group 0 and I
maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 182. Oct. 78 p. Not for
publication.
• Summary: Note from Dr. Richard Bernard, Univ. of
Illinois. 1999. July 28. These disease summaries were
issued anonymously. D.W. Chamberlain, USDA soybean
pathologist at the University of Illinois, compiled them.
Address: Urbana, Illinois.
1220. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Group II maturity.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 183. Oct. 90 p. Not for publication.
• Summary: “Due to the delay incident to obtaining bids and
other details for the proposed utility building for the Soybean
Laboratory, it has been necessary to go ahead with the
building authorized for the Natural History Survey. It would
seem most desirable that this building be located just east
of the steel-framed screen house now on the farm, with the
south edges of the two in line.
“When you have gotten approval for your building, we
can determine its location in consultation with Dr. Burlison
and others.
“We were fortunate indeed to obtain a high quality,
semi-prefabricated, ‘demountable’ building of the modern
design for the Natural History Survey. The quoted price
for the erection, including high quality baked-enamel
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aluminum siding, is $4,457. This is nearly $1,000 less than
for a comparable concrete block structure and apparently
considerably less than for a steel-framed building with
galvanized iron covering.
“If your speciﬁcation could have been modiﬁed to
permit this type structure, we could get it for $4,357 (so far
as I can determine, you could still obtain the building for this
cost).
“Actually the only difference in the general character
of the ‘Best farm’ building and a steel-framed, steel-covered
structure is in the walls and trusses (steel vs. wood) and the
covering (steel vs. aluminum).
“I understand fully the problem of conforming to the
budget bill which prescribed the particular structural details.
In my judgment, important advancement has occurred in the
period since plans were ﬁrst made. Now we can obtain high
quality aluminum covering material, wood truss designs
are prefabricated from No. 1 lumber and metal timbers
connectors, and specialized crews are available for erection.
“We shall give every possible co-operation in meeting
your needs. Although members of the experiment station
staff agreed to the placement of a plain galvanized steel
structure on the farm, recent progress does raise the question
of its desirability. I feel certain that the administrative
ofﬁcials will wish to review the plans and speciﬁcations for
the new building before ﬁnal decisions are made.
“One suggestion was that the authority might be allowed
to lapse for 1948-49, and that a different type structure be
requested in the next budget–it may not be feasible to do this,
however.”
“cc W.K. Carroll. E.W. Lehrman [?]. H.P. Rusk.”
Address: Urbana, Illinois.
1221. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Groups III and
IV maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 184. Oct. 123 p. Not for
publication.
• Summary: On the front page of this 123-page typescript
these words appear prominently in the middle of the page:
“NOT FOR PUBLICATION–This is a Progress
Report of Cooperative Investigations Containing Data the
Interpretation of Which May be Modiﬁed With Additional
Experimentation. Publication, Display or Distribution of
Any Data or Any Statements Herein is Prohibited Without
Prior Written Approval of the Field Crops Research Branch,
ARS, USDA, and the Cooperating Agency or Agencies
Concerned.” Address: Urbana, Illinois.
1222. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Groups V, VI,
VII, and VIII maturities. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 185. Oct. 90
p. Not for publication.

• Summary: On the front page of this 90-page typescript
these words appear prominently in the middle of the page:
“NOT FOR PUBLICATION–This is a Progress
Report of Cooperative Investigations Containing Data the
Interpretation of Which May be Modiﬁed With Additional
Experimentation. Publication, Display or Distribution of
Any Data or Any Statements Herein is Prohibited Without
Prior Written Approval of the Field Crops Research Branch,
ARS, USDA, and the Cooperating Agency or Agencies
Concerned.” Address: Urbana, Illinois.
1223. Bloch, Herman S. Assignor to Universal Oil Products
Company (Chicago, Illinois; a corporation of Delaware).
1956. Insecticidal compounds. U.S. Patent 2,771,479. Nov.
20. 3 p. Application ﬁled 17 Oct. 1949. [6 ref]
• Summary: Reﬁned soybean oil can be used to make
these organic insect toxicants, which are formed by the
condensation of a polyhalogenated cyclic conjugated diene
with an unsaturated acid of the fatty acid series or certain
of its derivatives and especially its mono- and polyhydric
alcohol esters. Address: Chicago, Illinois.
1224. Makodzeba, I.A.; Podoprigora, V.S. 1956. [A
promising preparation for the control of grass weeds].
Zemledelie (Agriculture, USSR) 4(5):119-20. [Rus]*
• Summary: Isopropyl trichlorophenylcarbamate was applied
at 3 different rates on the day soybeans were planted; it
was effective in reducing the growth of monocotyledonous
weeds, had a small effect on dicotyledonous weeds, and did
not injure the soybeans.
In a second experiment, the herbicide was applied before
working the fallow; the effects were studied after 37 days.
The larger dosage reduced the monocotyledonous weeds
to 18% of the control. Address: Ukranian Research Inst. of
Grain Husbandry.
1225. Dunleavy, John M. 1956. A method for determining
stem canker resistance in soybean. Iowa Academy of
Sciences, Proceedings 63(1):274-79. [9 ref]
• Summary: “Stem canker disease of soybean is caused by
the fungus Diaporthe phaseolorum var. caulivora, and at
present there are no known soybean varieties known to be
highly resistant to the disease. Stem canker takes its name
from the resemblance of the discolored area of an infected
stem to a canker. As the infected area on a stem enlarges, the
stem is girdled and the portion of the plant above the girdled
area is killed.”
Stem canker has been reported to cause heavy losses
in the north-central region of the USA. Address: Plant
Pathologist, Dep. of Botany and Plant Pathology, Iowa State
College, Ames.
1226. Garrett, S.D. 1956. Biology of root-infecting fungi.
London: Cambridge University Press. 293 p. Index. 22 cm.
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[502* ref]
• Summary: This book is mostly about plant pathology. Only
one chapter (Chap. 5, p. 92-106), titled “Parasitic growth
habit: Mycorrhizal fungi” discusses mycorrhizal fungi. This
chapter gives a good review of the literature, but the soybean
is not mentioned. Mycorrhizal fungi are also discussed
brieﬂy on pages 33, 37, and 131. Chapter 5 is divided into
two parts: Ectotrophic mycorrhizal fungi, and endotrophic
mycorrhizal fungi. The chapter begins by noting that ever
since the mycorrhizal association was ﬁrst deﬁned and
named by Frank (1885), the ﬁrst intense interest generated
by this symbiotic association between fungi and the roots
of higher plants has been maintained. Historical accounts
of earlier work on mycorrhizal fungi have been written by
Rayner (1927) and Kelley (1950). Three excellent surveys by
Harley (1948, 1949, 1952) have covered the entire subject in
a critical evaluation of early as well as more recent ﬁndings.
The soybean is discussed on pages 120-23, and 129 (in
a review of 4-5 other publications) as a plant that can be use
for biological control of root diseases.
Note: Merriam-Webster’s Collegiate Dictionary
(1998) deﬁnes (1) endotrophic, a word ﬁrst used in 1899,
“of a mycorrhiza: penetrating into the associated root and
ramifying between the cells;” (2) ectotrophic, a word ﬁrst
used in 1889, “of a mycorrhiza: growing in a close web on
the surface of the associated root.” Address: Sc.D., Director,
Sub-Dep. of Mycology, Univ. of Cambridge. Past President,
British Mycological Society.
1227. Overseas Food Corporation, Annual Report and
Statement of Accounts. 1956. For the year ended 31 March
1955. 183 p.
• Summary: Soya beans are discussed throughout this report
from Tanganyika. At Urambo (p. 7-8) in 1953-54, 98 tons
of soya beans were produced. Acreages of soya planted at
Urambo by year were: 1951-52–2,561 acres; 1952-53–1,035
acres; 1953-54–602 acres; and 1954-55–341 acres. “In view
of the failure of this crop during the previous year it was only
planted for local consumption.”
At Nachingwea, located in the Southern Province of
Tanganyika, the main variety planted was Dixie, but one
farm grew Hernon 247. The average yield in 1953-54 was
430 lb/acre, but the highest yield was 658 lb/acre. Acreages
of soya planted at Nachingwea by year were: 1950-51–218
acres; 1951-52–468 acres; 1952-53–3,089 acres; 1953-54–
2,388 acres; and 1954-55–1,402 acres.
In the chapter on “Cropping,” pages 76-79 discuss
the following about soya beans: Introduction (“The results
obtained from this crop at Urambo and Nachingwea have
been somewhat disappointing”), soil preparations, time
of planting, method of planting, fertilizing, cultivation,
harvesting, pests and diseases.
The chapter on “Scientiﬁc and Experimental Work”
has a section on soya (p. 127-29) including agronomy, soil

fertility, and pests and diseases. In 1948 a wide variety of
soya bean varieties were tested at Kongwa and Urambo. In
1951 and 1951 the best yields were obtained from the variety
Malaya (1,637 lb/acre at Urambo). American varieties grew
6-8 inches high and yielded poorly; this was considered
to be a response to tropical day length which is short in
comparison with that of summer days in the regions of the
USA where soya is grown. Two Batavian varieties [from
Indonesia], however, grew 18 inches high and then ﬂowered
all down the stem. Their yields were not very high (500-840
lb/acre), but were considered promising. Varieties introduced
from the Philippines, Rhodesia, and Nigeria showed more
promise, especially at Urambo.
Pages 179-83 give economic data on soya beans.
They are one of 2 crops that come nearest to complete
mechanization. But because of low yields, and difﬁculties
in cultivation and harvesting, they cannot yet be grown at a
proﬁt. The report also discusses cultural practices of peanuts,
and other crops. Weed control, disease control, and yields
of peanuts are also discussed. Address: Dar-es-Salaam,
Tanganyika.
1228. Sun, Hsing-tung (Singong). 1956. Ta-tou [Soybeans].
Peking, China: Pei-ching k’o-hsueh ch’u-pan-she. 171 p. [56
ref. Chi]
• Summary: Comprehensive treatment, with bibliography.
Address: China.
1229. Epps, J.M. 1957. Soybean cyst nematode found in
Tennessee. Plant Disease Reporter (USDA) 41(1):33. Jan.
15.
• Summary: “The soybean cyst nematode, Heterodera
glycines Ichinohe, has been found in soybean ﬁelds in Lake
County, in Western Tennessee. In the course of a survey,
soil and roots of soybean plants were collected from a
ﬁeld believed to be infested with the root-knot nematode.
Examination of the soil revealed the presence of many
lemon-shaped female nematodes attached to the roots and in
the soil. Larvae were present in the soil.
“The extent of the infestation has not been determined.
Numerous soil and root samples collected later, in the north
part of Lake County, have not revealed the presence of this
nematode. It now appears that the present known infestation
constitutes a considerable acreage. The general area is
devoted to growing soybeans, cotton, alfalfa, and corn. The
soil varies from very sandy to heavy.
“Soil samples sent to Dr. J.N. Sasser, Department of
Plant Pathology, North Carolina State College, Raleigh for
conﬁrmation were found to contain viable cyst nematodes
which attacked soybeans. Reproduction occurred readily
and numerous males were found in the material. Positive
identiﬁcation of the cyst nematode was made.
“Investigations as to extent of damage and areas of
damage are being continued.” Address: Plant Pathology
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Dep., Tennessee Agric. Exp. Station, Jackson, Tennessee.
1230. Mitchell, Wallace Clark. 1957. Organic phosphate
insecticides as seed treatments on corn, soybeans and
sorghum. Iowa State College J. of Science 31(3):480-81.
Feb. 15. [1 ref]
• Summary: This is an abstract of his PhD thesis, No.
1707, submitted 9 Aug. 1955, in the Dep. of Zoology
and Entomology. Chlorthion, diazinon, EPN, malathion,
lindane, and dieldrin were used as wettable powders to treat
maize, soybean, and sorghum for control of the wireworm
Melanotus communis. Dieldrin gave very good results.
Address: Graduate Asst., Div. of Science, Iowa State
College, Ames, Iowa.
1231. Soybean Digest. 1957. May quarantine soybean
nematode. Feb. p. 22.
• Summary: “A public hearing on a U.S. Department of
Agriculture proposal to quarantine the states of Missouri,
North Carolina and Tennessee for the soybean cyst nematode
or ‘yellow dwarf’ disease was held by USDA in Washington
Jan. 31.
“The Department announced the hearing on Jan. 14 and
interested people were given a chance to appear and express
their views on the proposal.
“The quarantine, if established will restrict or prohibit
the movement of: soil, nursery stock, bulbs and tubers,
soybeans and soybean hay, farm implements, construction
and maintenance equipment, used boxes, bags and other
containers, trucks, wagons, railway cars and boats and other
articles that might spread the soybean cyst nematode from
the infected areas.
“The soybean cyst nematode is taken seriously as a
threat to the soybean crop, since it is capable of causing
complete destruction to the crop in an area.
“The disease caused by the nematode was ﬁrst called
‘yellow dwarf’ disease in Japan, Korea, and Manchuria,
where it has its only known habitat outside of the United
States.
“In this country, the pest has been found in Pemiscot
County, Missouri, New Hanover and Pender Counties, North
Carolina, and Lake County, Tennessee.
“Seen as Serious Missouri Threat: The soybean
cyst nematode, discovered in southeast Missouri late in
1956, may prove to be a most serious threat to soybean
production, say University of Missouri extension and survey
entomologists Stirling Kyd and George Thomas.
“Undiscovered in this country until 1954 when it was
found in North Carolina, the soybean nematode was noticed
late last year in Lake County, Tennessee, just across the
Mississippi River from Pemiscot County. Missouri surveys
were started immediately and the nematode was easily found
in the southeast part of the state.
“Surveys are continuing and it looks as though the

infestation may be fairly general throughout southeastern
Missouri, the two entomologists say. The State Department
of Agriculture and the United States Department of
Agriculture are conducting the surveys in southeast Missouri.
The soybean cyst nematode has been a pest in the beanproducing areas of Japan, Korea, and Manchuria for 40 years
or more. It’s one of the numerous, tiny, almost transparent
eelworms that infest soil, plants, and animals all over the
world.
“Soybeans are the principal host plant and most
attention has been given to the nematode’s attack on that
legume. However, North Carolina studies show the nematode
willingly attacks annual lespedeza also.
“Consequently, the soybean cyst nematode must also be
considered a potential serious threat to Missouri’s 10 million
acres of lespedeza. Common vetch and garden beans also
succumb to the nematode’s attack.
“Since the nematode is unable to move under its own
power, infestations occur via moving soil. Farm machinery
is probably the most common means of spread–custom
machinery can spread the nematode over wide areas. The
nematode can also be spread by normal surface drainage,
blowing soil, ﬂood, man and animals carrying infested soil
on their feet, cars driving through ﬁelds, and through any
other soil movement.
“To counter this dark picture, Kyd and Thomas point out
that the nematode discovery doesn’t mean it’s new. They say
the nematode has probably been active in Missouri for 15 to
25 years.
“As for methods of holding the pest in check, chemical
control is completely out of the question at the present time.
Costs are prohibitive from a crop protection standpoint and
treatment isn’t effective enough to be used in an attempt to
do away with the nematode.
“For the 1957 growing season, Kyd and Thomas suggest
that bean producers in southeastern Missouri plant soybeans
on land that hasn’t been used for beans, lespedeza, or vetch
during the past 3 or 4 years. Although there hasn’t been time
to complete research, they believe that a 3 or 4-year rotation
may signiﬁcantly reduce the nematodes’ ability to damage a
soybean crop.
“And, the two entomologists point out that, under
no conditions, should soil samples be taken from ﬁelds
suspected to be infested with the nematode. Any such
samples taken would only make the situation worse by
having a ﬂood of potentially infested samples being sent over
the state.”
1232. Stewart, Robert B. 1957. Undescribed species of
Pyrenochaeta on soybean. Mycologia 49(1):115-17. Jan/Feb.
• Summary: Soybeans are not commonly grown in Ethiopia,
but since 1953 they have been cultivated experimentally by
the Jimma Agricultural Experiment Station, Jimma, Ethiopia.
During this time an increasing percentage of the leaves in
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these experimental plots showed spotting, due to what is
apparently an undescribed species of Pyrenochaeta. This is
the most prevalent disease of soybeans in this locality. It is
described in detail. The same organism has been seen on an
uncultivated host, Glycine javanica L. in this locality.
Note: This is the earliest document (March 2019) seen
that reports a soybean disease in Ethiopia. Address: Texas
Agric. Exp. Station, College Station, Texas.
1233. Hartwig, Edgar E. 1957. Row width and rates of
planting in the southern states: No yield advantage for
narrow rows. Soybean Digest. March. p. 13-14, 16.
• Summary: “Rate of planting and row width studies have
been conducted in all of the major soybean producing areas
of the South. Results of most of these studies are in fairly
close agreement and indicate that the optimum rate within
the row is 10-12 viable seed per foot and that there is no
yield advantage for planting in rows narrower than 36 to 40
inches.
“Plantings of less than 10-12 seeds per foot of row will
frequently yield as well as thicker planting, but the seedling
growth is at a slower rate and more difﬁculty is encountered
in weed control. Planting at rates heavier than 10 to 12 seeds
per foot of row gives better early season weed control, but a
greater amount of lodging usually results.
“Thirty-six or 38-inch rows have an advantage over 40inch rows in that four rows can be handled with greater ease
with a 12-foot combine.
“In 1944, the three varieties Ogden, Volstate, and Woods
Yellow were grown at four rates in the row–2, 3, 6, and
12 plants per foot of row at two locations in eastern North
Carolina. For the varieties Ogden and Volstate, this would
mean planting rates of approximately 10, 15, 30, and 60
pounds per acre, and for Woods Yellow the planting rates
would have been approximately 13, 20, 40, and 80 pounds.
Row width was 40 inches. Plantings were made in early
May. All plantings were made at a heavy rate and thinned to
the desired spacing after emergence. Yields in these plantings
are reported in Table 1.
“In these plantings harvest loss from combining the two
and three plants per foot rate would have been greater than
from the two thicker rates, because pods were borne much
closer to the ground.
“In 1947, 1948, and 1949, a rate of planting study was
conducted on a Norfolk Sandy Loam soil at Rocky Mount,
North Carolina. The Roanoke variety was planted in early
May at the rates of 4, 6, 9, and 12 seeds per foot in 42-inch
rows. Seeds having a laboratory germination of 90 to 95%
were used. Seedling emergence ranged from 80 to 85% each
year. Planting rate had no inﬂuence on percentage emergence
in any year. A higher percentage of the plants survived to
maturity in the thinner plantings. Seed yields were low in
each of the ﬁrst 2 years, and very good the third year. Yield
was not inﬂuenced by planting rate. The results for the 3

years are reported in Table 2.
“There was a greater amount of lodging in the planting
of 12 seeds per foot than where 9 seeds per foot were
planted. On the basis of these studies and observations
at other locations, a planting rate of 9 seeds per foot was
recommended for Roanoke in North Carolina.
“In order to study the interrelations of row width and
planting within the row, studies were made at Plymouth,
N.C., using four row widths, 24, 30, 36, and 42 inches, and
three rates within the row, 4, 6, and 12 plants per foot. All
plantings were made at a thicker rate and thinned to the
required spacing. Plantings were made in early May. Results
for the Ogden variety are reported in Table 3.
“These studies showed no advantage for planting in
rows closer than the conventional 36- to 42-inch rows.
Thicker plantings in the row had an advantage from the
standpoint of early weed control, regardless of row width.
Lodging increased appreciably as row width was reduced.
“The plant population of 12 plants per foot appeared to
be slightly excessive. A planting rate of 10-12 viable seeds
per foot in 36- to 42-inch rows was concluded to be near the
optimum for seed yield, early weed control, and a minimum
amount of lodging.
“H.M. Camper and Dr. T.J. Smith conducted studies
at Warsaw, Virginia, for the years 1952, 1953 and 1954 in
which they used 12, 24, and 36-inch rows and planted at the
rates of 3, 5, and 7 pecks per acre. Average planting dates
were May 10, May 24, June 8, June 23, and July 9. Narrow
rows had no yield advantage over the 36-inch row for the
Ogden variety in any of the ﬁrst four planting dates. Narrow
rows gave higher yields than the 36-inch row in the July 9
plantings, but Ogden yielded appreciably less when planted
in narrow rows on July 9 than when planted in 36-inch rows
on June 26 or earlier. Seven pecks per acre reduced yield of
Ogden in the May and June plantings.
“In 1949, Ogden soybeans were planted in late May at
Stoneville, Mississippi, in four row widths–24, 30, 36, and
42 inches–at the rate of 10 viable seeds per foot of row. The
mean yield for all plantings was 39.5 bushels per acre with
no difference for row width.
“In 1950, Dorman, Ogden, and Roanoke varieties were
planted in early May in 28, 32, 36, and 40-inch rows on a
sandy loam soil at Stoneville. All plantings were made at
the rate of 10 seeds per foot of row. In these plantings the
row middles in the 28-inch rows were shaded in 37 days as
compared with 44 days for the 36-inch row. This difference
might mean one less cultivation for the narrow rows. A
greater amount of lodging resulted from planting in the
narrow rows. Seed yields are reported in Table 4.
“Planting rates in 36-inch rows were tested at Stoneville
on a sandy loam soil for the years 1952, 1953, and 1954.
The three varieties Dorman, Ogden, and Lee were planted
at the rates of 6, 9, 12, 18, and 21 seeds per foot. Percentage
emergence was not inﬂuenced by planting rate in any of
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these plantings. Seed yield was inﬂuenced very little by
planting rate. The mean yields for the three varieties in 1954
for the 6, 9, 12, 18, and 21 seeds per foot planting rates
were 36.9, 35.4, 37.5, 36.8, 38.5, and 35.8 bushels per acre.
The six-seed-per-foot planting required a longer time to
give complete ground shading. Lodging was considerably
greater in the 18 and 21 seeds per foot planting rates. For the
Dorman and Lee varieties, the approximate planting rates
would be 27, 40, 54, 80, and 94 pounds per acre, while for
Ogden the rates would be approximately 30, 45, 60, 90, and
105 pounds per acre. The 9-to-12-seeds-per-foot rates gave
excellent early growth with a minimum amount of lodging.
“In 1955, Dorman and Lee were planted at three
planting dates on a heavy clay soil at Stoneville, Miss. Three
planting rates–6, 12, and 18 seeds per foot–were used in 36inch rows. Percentage emergence was slightly higher for the
thinner planting rates. Seed yields for the May 10 and May
31 plantings are reported in Table 5.
“These plantings were made with an old style double
disk opener which did not place the seed uniformly at the
bottom of the furrow opening. As a result the percentage
emergence was somewhat lower than has been obtained from
the use of newer style double disk openers on the heavy clay
soils. Therefore, the apparent advantage for thicker planting
in late May or early June is not typical.
“During the years 1950, 1951, 1952, and 1953 plantings
of Ogden beans were made by Ralph Smith in west Florida at
the rates of 30 to 120 pounds per acre. These plantings were
made in 36-inch rows in early June. Results are reported in
Table 6.
“In 1952, Ogden soybeans were grown in six row widths
in West Florida. When each row received a comparable
amount of fertilizer and approximately one seed per inch
in the row, the yields for the different row widths were as
follows: 12-inch, 35.2 bushels; 18-inch, 31.9 bushels; 24inch, 32.3 bushels; 30-inch, 32.9 bushels; 36-inch, 34.2
bushels; and 42-inch, 30.6 bushels.
“Studies conducted by the Arkansas Agricultural
Experiment Station at Stuttgart in 1950 and 1951, at
Clarkedale in 1950, and at Marianna in 1951 showed a
distinct yield advantage for planting in narrow rows. Results
obtained for the Ogden variety are reported in Table 7. In
these studies the 10-inch and 20-inch rows were hand hoed
to control weeds and the 40-inch rows were cultivated.
“Plant growth in the Arkansas tests was less than was
produced in the other studies reported from other states.
The reduced plant growth probably explains the greater
differences in seed yield among the different row widths.
“Perhaps growers in the North Central area will wonder
why experimental plantings in their area show a yield
advantage for narrow rows while most results in the South
show no advantage for narrow rows. Much of the difference
can be explained by the fact that adapted Southern varieties
have much heavier foliage and will normally completely ﬁll

the row middles in 36- to 40-inch rows (ﬁg. 1). Crowding
these heavy foliage types into narrow rows results in
increased lodging.
“In this discussion, increased lodging from thick
plantings or narrow rows has been emphasized. Readers may
feel that the data presented does not show too much yield
reduction from the heavy planting rates. However, severe
lodging increases problems in maintaining proper combine
adjustment, particularly height of cutter bar and reel, and will
frequently result in greater harvesting losses.
“Growers frequently say that they like to plant extra
seed because they believe it will improve their chances of
obtaining a stand. Excess seed is no substitute for a good
seedbed. Two bushels per acre in a dry cloddy seedbed will
fail just as surely as 10 viable seeds per foot in 36- to 40inch rows. Rate of planting studies with different varieties
and strains of soybeans have shown little difference in the
optimum planting rate in the row. Soybean varieties do
differ, however, in the number of seeds in a bushel. A large
seeded variety having only 2,000 seeds per pound will
require 87 pounds of seed per acre to give the same planting
rate as will be obtained by planting 50 pounds of a variety
having 3,500 seeds per pound. The most positive method
of checking planting rate is to put seed in one hopper, drive
at regular planting speed on ﬁrm ground, and count seed
dropped in several 36-inch sections of row. With seed having
a germination of 90% or better, one seed per inch will
usually be an adequate amount of seed. Seed of any variety
will differ slightly in size from year to year. Therefore, it is
desirable to check planting rate every year ahead of planting
time.” Address: Research Agronomist, Mississippi Agric.
Exp. Station, Stoneville, MS, and coordinator of the U.S.
Regional Soybean Lab. research program.
1234. Matsumoto, S.; Kurosawa, T. 1957. [Studies on the
varietal differences of soy bean on the number of the boring
of the soy bean pod borer, Grapholitha glycinivorella
Matsumura]. Hokkaido Nogyo Shikenjo Iho (Hokkaido
National Agricultural Experiment Station, Research Bulletin)
No. 73. p. 119-26. March. *
1235. Soybean Digest. 1957. Growing number of herbicides
for war on weeds in soybean ﬁelds. April. p. 15.
• Summary: “Several chemicals are now on the market
for the soybean producer to use in his never-ending battle
against weeds. They have been experiment station tested and
given qualiﬁed approval.
“So far, soybean producers are not making wide usage of
herbicides on soybeans. It is true that New Jersey producers
used dinitro on perhaps 10,000 acres of soybeans in 1956,
according to Donald A. Schallock of Rutgers University.
Paul W. Santelmann at the University of Maryland says
many producers in that state are also using dinitro and appear
to be happy with it.
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“But in general producers and weed men consider
chemicals to be in the trial stage, and perhaps as an auxiliary
weapon to fall back on when tried and tested mechanical
methods fail.
“There are several reasons for this viewpoint:
“1–Herbicides are still comparatively expensive, though
application in 10- to 15-inch bands over the rows will
materially reduce their cost.
“2–Soybeans have little natural tolerance to most postemergence herbicides tried so far and are easily injured by
them. For this reason, most chemicals are being used preemergence.
“3–Success with herbicides has been spotted. There is
still much to learn concerning their successful use.
“Slife recommends complete ﬁeld treatment with
herbicides only after a producer has gained several years’
experience in their application. Most weed men concur. Start
out with weedicides in soybeans on a trial basis.
“W.B. Albert, Clemson Agricultural College, Clemson,
South Carolina, points out that cultural and chemical
methods of their control are most effective under different
situations: ‘Seasonal conditions are not always so that good
weed control can be obtained by mechanical methods. With
frequent rains tillage may not be possible but chemical weed
control would be at its best.
“’On the other hand, in seasons too dry for good
chemical weed control, mechanical methods are at their best
and can be used to supplement the chemicals, as necessary.
“’At worst, chemical weed control might be considered
a form of insurance against conditions preventing successful
mechanical control. Under better conditions it could
substitute for mechanical methods.’
“So it may be well worth your while to try one or
more of the herbicides. Sprays used pre-emergence are
most effective when there is enough moisture to germinate
the weed seeds. If the soil is too dry for 2 or 3 weeks after
treatment, their effectiveness will be reduced.
“In all cases manufacturers’ recommendations should be
followed carefully.
“Pre-Emergence Chemicals: Following are some of the
herbicides recommended for trial use for pre-emergence
application and some of the experiment stations where they
have been tried:
“NP (Alanap-3)–Illinois, Iowa, Ohio.
“Generally good results in Ohio are reported by Willard.
Controls both annual weeds and grasses with the exception
of smartweed and morning glory.
“Recommendations vary from 3 to 4 to 6 to 8 pounds of
active ingredient in 20 gallons of water per acre. Should be
sprayed at planting time or immediately after. Holds down
weed growth for 6 to 8 weeks. The chemical is non-irritating
and easy to handle.
“CIPC–South Carolina, Arkansas, Ohio, Illinois,
Mississippi, Maryland, Georgia, North Carolina.

“W.B. Albert, Clemson Agricultural College, South
Carolina, reports excellent control of crabgrass and various
species of small-seeded broadleaved weeds for 3 weeks or
longer. Does not control cocklebur, coffeeweed or ragweed.
“Recommended rates of application vary from 5 to 8
pounds in 20 to 40 gallons of water per acre. Orvin E. Rud at
North Carolina State College reports some crop injury when
CIPC was applied at the 8-pound rate.
“J.T. Holston, Jr., at the Mississippi Agricultural
Experiment Station recommends a trial application of
CIPC at planting time–1 to 1½ pounds per acre on a 12inch band basis where crabgrass and Brachiaria species are
troublesome.
“Mississippi does not recommend CIPC for use on
heavy clay soils.
“Lodging of soybeans caused by CIPC was listed as
a problem needing further study at the Southern Weed
Conference this year.
“DNBP, dinitro (Premerge or Sinox PE)–Ohio, North
Carolina, Illinois, Iowa, Virginia, New Jersey, Maryland,
Tennessee.
“Willard says dinitro has perhaps the best all around
record but it is expensive and must be applied as near as
possible to the time when the beans emerge in order to
have enough of the herbicide present in the soil when the
weeds come up to kill them. DNBP volatilizes readily in hot
weather. For both annual grasses and broadleaved weeds.
“Recommended rates of application vary from 3 to 5
pounds of active material per acre in New Jersey to 8 to 10
pounds in Iowa in 40 gallons of water. Schallock of New
Jersey cautions producers to use only 3 pounds of material
in very hot weather since the ﬁrst leaves of the soybean are
often seriously burned then.
“In wide rows, treat only over row to cut costs.
“Rud in North Carolina reports the dinitro has given
fair weed control only when used at a 9-pound-per-acre rate.
Dunham of Minnesota states control with dinitro applied preemergence has not been satisfactory even at the 9-pound rate.
“CDAA (Randox)–Illinois, Indiana, Ohio, Minnesota,
Iowa, Maryland.
“Good as a grass killer and soybeans are tolerant to it.
Willard says Randox will also control many broadleaved
weeds.
“It will last 3 to 5 weeks after application.
“Randox appears very promising for control of giant
foxtail, a serious problem in Illinois, Indiana and other states,
according to E.C. Spurrier at the University of Illinois.
“Randox is most effective on loam or heavier soils. It
has been less effective on light, sandy soil.
“Randox can be irritating to the skin and eyes if not
handled in accordance with directions.
“To cut expense Randox can be effectively applied in a
10-inch band directly over the row at planting time, at a rate
of 1 pound of active material in 5 gallons of water per acre if
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the crop is in 40-inch rows.
Note: This is the earliest document seen (Dec. 2018) that
mentions Randox, an herbicide made by Monsanto.
“Post-Emergence Chemicals: There is less possibility
of chemicals being used after soybeans emerge from the
ground. However, the following are recommended:
“2,4-D, amine salt–Illinois, Virginia. Should be used
only on bottom lands or other areas where infestations of
ragweed, annual morning glories or cockleburs are especially
severe. The treatment can be used to eliminate these weeds
without reducing soybean yields, but extreme care and
supervision are necessary to avoid injury to the beans.
“Its use is recommended at 1/8 to 1/4 pound per acre
1 to 2 weeks after the soybeans emerge. A quarter-pound is
certain to injure the beans, so use the latter only when greater
injury from the weeds is certain.
“Herbicidal oil–Mississippi, Arkansas.
“A single directional spraying with a herbicidal oil at
5 gallons per acre in bands when soybeans are from 1 to
14 days past emergence is recommended where no preemergence chemical is used and an annual weed problem,
exists. Under no conditions should this rate be exceeded.
“This is a petroleum product offered by several oil
companies. Esso 38, Cities Service No-Weed Oil No. 1, and
Lion Herbicidal Oil No. 1 have performed satisfactorily for
several years in ﬁeld tests.
“Premerge (DNBP) also shows promise for use after
the soybeans have emerged and is under test at several
experiment stations. If generally successful, it could mean a
commercially feasible, low-cost weed control program for
soybeans.
“States R.E. Frans, assistant agronomist at the
University of Arkansas: ‘We are very much interested in the
relatively new method involving an early post-emergence
treatment with DNBP. We are trying this method this year on
conventional spaced beans and also on close spaced rows.
This may possibly be the answer to weed control in soybeans
in this part of the country. This method offers the advantage
of being quite economical to use with a minimum amount of
labor expended on the crop.’”
1236. Staff of Soybean Digest. 1957. How to whip the weed
problem. Soybean Digest. April. p. 14-15 (Cover story).
• Summary: Editorial introduction: “Delaying planting until
soil and weather are warm to give soybeans a head start
on the weeds is most important. Repeated diskings before
planting may not help except to ﬁrm seedbed. Chemicals
work best in wet seasons when cultural methods may not be
effective.”
“Farmers are more concerned with weeds in soybeans
than in corn and some other crops. Fred W. Slife, assistant
professor in crop production at the University of Illinois,
says ‘this concern is justiﬁed because weeds are unsightly,
cause harvesting losses, cause excessive wear of combine

equipment, and may reduce yields by competition for plant
nutrients.’
“Weeds have reduced yields as much as 17% and on the
average 3 to 4 bushels in tests conducted by C.R. Weber and
D.W. Staniforth at Iowa State College.
“If weeds in your ﬁelds cause you to delay harvesting
until frost kills them, you may have greater shattering losses
than you would otherwise.
“And if you still need convincing that it is important to
control weeds in your soybeans, remember that weed seed
and trash in harvested soybeans are objectionable in both the
domestic and export markets. The day is about past when
you can make a proﬁt from selling weed seeds with your
soybeans.
“The ﬁrst 2 to 3 weeks are the critical period when
soybeans need help in their battle for survival against weeds.
“Henry W. Indyk of the University of Delaware notes
that soybeans are excellent competitors with weeds after they
become well established and conditions are favorable for
rapid soybean growth. But their competitive efﬁciency is low
until they are able to form a dense ground cover between the
rows.
“Anything at all that will result in a vigorous growing
crop will aid soybeans in their competition with weeds. This
includes almost every step in production, although all are not
directly associated with control of weeds.
“Good rotations so soybeans won’t be grown on the
same land every year, controlling weeds in preceding crops,
with the use of chemicals where needed, maintaining the
land in a good state of fertility and use of fertilizers where
needed, the use of adapted varieties, inoculation and/or
treatment of the seed, planting weed-free seed, planting in
rows so the crop can be cultivated, and correct plant spacing
in the row are all part of weed control.
“Even though several herbicides are now available for
use on soybeans, and they have been given at least qualiﬁed
approval by experiment stations, cultural control in the
main is still the most effective and economical method for
keeping down weeds in soybeans. Chemicals show promise,
especially in situations where the weed problem is severe.
“The mechanical steps to take are few and simple.
Recommendations have changed little in years. They are:
“1–Delayed planting until soil is warm.
“2–Disking or harrowing just before planting to kill all
weeds that have emerged, also to prepare a ﬁrm seedbed.
Soybeans require a ﬁrm seedbed so the drill doesn’t put them
too deep.
“3–Use of the rotary hoe, harrow or weeder after
emergence (once or twice). The best implement to use
depends on soil type.
“4–Use of the shovel cultivator as many times as
needed.
“But attacking the weeds at the right time is everything.
If the practice were as simple as the rules there would be no
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weed problem!
“Delayed Planting: Waiting until the weather and soil
are warm before planting is perhaps most important of all
steps in controlling weeds.
“Says Oliver C. Lee, extension botanist at Purdue
University: ‘There is very little we can say about mechanical
control of weeds in soybeans, aside from suggesting that
growers delay planting. This will give them an opportunity
to prepare a good seedbed and destroy any weeds before the
beans are planted.’
“R.G. Robinson and R.S. Dunham report that in
Minnesota tests late planting was shown to give excellent
weed control.
“If you wait until the soil is warm and growing
conditions are favorable soybeans will emerge quickly after
planting and grow rapidly.
“Most weed men recommend early preparation of the
seedbed, then late planting on a ﬁrm seedbed so the beans
come up quickly.
“Says C.J. Willard, professor of agronomy at the
University of Ohio: ‘Beans get ahead of the weeds if they
germinate quickly. This ability of soys to outgrow weeds is
the vital thing. Thick seeding is important in this connection.
Beans planted thick will be 2 to 3 inches higher than thinplanted when the latter are 4 to 6 inches high.
“’Year after year in my chemical control experimental
plots, even though I sow German millet and rape as
additional weeds, I have had late planted soys control these
and all incidental weeds to the point of very little loss-often
with no cultivation in solid drilled beans.’
“It has been quite standard to recommend harrowing or
disking to kill one or more crops of weeds before planting.
However, there may not be so much advantage for several
diskings as had been thought. Quoting Willard: ‘My own
feeling is that killing weeds before planting, except as an
immediate prelude to planting, is unimportant. This reduces
the weed seed population in the soil, but has little effect
on the numbers of weeds this year. Each disking brings up
plenty!’ And, Robinson and Dunham point out that under
Minnesota conditions working the soil before planting does
not help weeds to germinate–in fact, it may have the opposite
effect. Purpose of the disking is to kill weeds that have
already come up, not bring them up, and to ﬁrm the seedbed.
“Robinson and Dunham recommend late planting,
but to conﬁne disking or harrowing to planting time under
Minnesota conditions.
“Best early planting dates for soybeans vary of course
with the season, and range from May 15 to May 25 in the
North to late April in the South.
“Of course there is such a thing as delaying planting too
long, with resulting lower yields. The point is to wait until
the soil is warm enough to support rapid germination.
“Rotary Hoe: After the beans emerge use the rotary
hoe or spiketooth harrow or both. The rotary hoe should

be operated lengthwise of the row, the harrow crosswise or
diagonally across the row. The implements should be used
when the bean plants are rather limp, usually in the heat of
the day. Slife says: ‘We strongly recommend the use of the
rotary hoe as the ﬁrst cultural operation, using it to break the
crust as well as destroy the weed seeds that are in process of
germinating.’
“But the rotary hoe is not effective under all conditions.
“States Dunham: ‘We go along with other soybean states
in recommending the harrow and rotary hoe. Our greatest
objection to the rotary hoe is that timeliness of cultivation is
very important and often our soil is too wet or too dry to use
the implement at the time the weeds are in the proper stage
for uprooting.’
“Cultivator: Timely shovel cultivation, one to three
times, is necessary to keep down weeds. It is very important
to destroy as many weeds as possible at the ﬁrst cultivation
by getting close to the rows.
“Harvesting will be easier if care is taken not to ridge
the rows. Slife says the timing of the cultivations is not too
important except that if you have a choice the soybeans
should be cultivated after a rain rather than before it.
“The foregoing recommendations are for soils and
conditions where the soil can be worked readily. Growing
beans on some bottom lands and on heavy clay soils presents
a different set of problems.
“On soils that are in proper condition to work during
only short periods, and soils that should be worked as little
as possible, timing planting to give the beans every possible
advantage over the weeds becomes vitally important.
Chemicals may be of real value under such difﬁcult
conditions.”
A photo shows: “Weedy conditions like this may
result in discounts when soybeans are sold at the elevator.
Volunteer corn and buttonweed are especially prominent.”
1237. Hartwig, E.E. 1957. Eleven steps toward high
production of soybeans in the Mississippi Delta. Soybean
Digest. May. p. 18.
• Summary: “1–Time of Planting. Plant soybeans after
cotton is planted. In general, best results will be obtained
from plantings made between May 1 and May 25. In studies
including varieties maturing at different dates, all have given
higher seed yields when planted during May than when
planted in early April.
“Seed harvested from these varieties planted during May
has been of superior quality to that from April plantings.
“All varieties make more rapid growth when planted
after the soil is warm than when planted in cold soil.
Comparative studies show that varieties planted April 10
and April 20 have made only 60% as much growth 6 weeks
after emergence as when planted later. Rapid growth is of
considerable value in weed control.
“Delaying planting of Ogden from Apr. 10 to May 20
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results in approximately 4 days delay in maturity.
“On sandy soils where crops have a tendency to suffer
from drouth, best results can usually be obtained from
delaying planting until early June, but do not plant after
grain.
“2–Depth of Planting. Planting depth should be
regulated by moisture supply in the soil. On sandy loam
soils, plant as shallow as possible and yet place seed in moist
soil. Approximately 1-inch depth is excellent, unless soil is
dry.
“If packer wheels on the planter do not leave soil ﬁrm,
cultipack immediately after planting. On heavy, clay soils
plant about 2½ inches deep when planting after May 1.
“If soil must be disked deeply to destroy winter weeds,
delay planting until after a rain and plant with very shallow
land preparation, placing seed in moist soil. A cultivator
mounted on the front of a tractor having a rear-mounted
planter with a sweep placed over the row aids in getting seed
placed in moist soil.
“Excellent stands have been obtained without rain in
each of the past 3 years by using a double disk opener rather
than the conventional sword opener. The double disk opener
permits deep placement of seed in ﬁrm, moist clay soil. A
spring-tooth harrow has been used satisfactorily for shallow
cultivation prior to planting with the double disk opener.
“3–Rate of Planting. Plant 10 to 12 viable seeds per foot
of row. With a well-prepared seedbed, this is an adequate
stand for top seed yield and for early weed control. With
varieties such as Dorman, Ogden, Lee, Roanoke or Jackson,
when planted in 36- to 40-inch rows, 40 to 60 pounds of seed
will be required per acre.
“4–Row Widths. No yield advantage can be expected
under most conditions in the Delta from planting adapted
varieties in rows closer than conventional 36- to 40-inch
rows. Although row middles will be shaded earlier in narrow
rows, more lodging is encountered. Four 36-inch or 38inch rows can be handled with greater ease with a 12-foot
combine than four 40-inch rows.
“5–Cultivation. The main purpose of cultivation is
to control weeds, and consequently, should be only deep
enough to destroy weeds. When using regular cultivating
equipment, set as close to the row as possible for ﬁrst
cultivation. The rotary hoe does an excellent job of
destroying annual weed seedlings while beans are small. If
land is heavily infested with Johnson grass, plant small grain
after soybeans are harvested, and summer fallow the next
year after grain is harvested to destroy Johnson grass.
“6–Seed Source. The area where seed is grown has no
inﬂuence on the crop produced. Good quality seed of adapted
varieties can be produced locally. Seed should be harvested
as soon as possible after it is mature and be put in storage
with a moisture content of 12½% or less.
“7–Inoculation. Soybeans will produce their own
nitrogen if properly inoculated with nodule bacteria.

These bacteria will live for several years in the soil and no
yield response has been obtained from inoculation where
nodulated soybeans have been grown in the past 3 to 5 years.
However, if nodulated soybeans have not been grown in
recent years, be sure to inoculate seed at planting time with
soybean nodule bacteria. When it is necessary to inoculate,
do not use seed treatment. If nodules are not present on
soybean roots, the plant will require nitrogen fertilization just
as cotton or corn.
“8–Seed Treatment. Treating seed with Spergon or
Arasan will usually result in improved stands. Seed may be
treated with these materials at any time between harvest and
planting time. Seed treatment will reduce the effectiveness of
inoculation, but will not harm the bacteria already in the soil.
“9–Fertilization. On nearly all Delta soils, soybeans
have given no response to applications of phosphorous or
potash. No increase in seed yield can be expected from
nitrogen fertilization if soybeans are properly inoculated.
“10–Defoliation. Soybeans normally shed their leaves as
they reach maturity. This is a normal maturation process with
food materials being moved from the leaves to the seeds as
the plants mature. Defoliation will reduce yields. Removing
leaves from Ogden at 21 days prior to normal combine
maturity resulted in a yield loss of nearly 30%. This early
defoliation would have permitted combining 3 days earlier
than normal. Removing leaves as they were beginning to
yellow still resulted in a 15% yield loss.
“11–Harvesting. The combine is built to do a good job
of harvesting soybeans. However, to do its best work, it must
be properly adjusted and soybeans must be low in moisture.
For every 36 to 40 seeds per square yard on the ground,
there is a harvesting loss of 1 bushel per acre. Care should
be taken to keep the cutter bar close enough to the ground to
cut below the pods. Cutting high enough to leave 5 to 6 pods
per foot of row means a loss of 1 bushel per acre.” Address:
Agronomist, Delta Branch Experiment Station, Stoneville,
Mississippi.
1238. Soybean Digest. 1957. Soybean Lab in study of
tropical plants. May. p. 35.
• Summary: Nine species of tropical plants closely related
to soybeans are being studied at the University of Illinois by
research workers at the U.S. Regional Soybean Laboratory.
Most of the plants are perennial vines. A photo shows
Richard Bernard examining one of the plants. The plants,
which have come from the Belgian Congo, South Africa,
Southern Rhodesia, Kenya, Nigeria, Australia, Formosa
[Taiwan], and Malaya, may have disease resistance that
might be bred into regular soybeans. The leaves and ﬂowers
of these plants are similar to those of regular soybeans.
The seeds form in pods but are much smaller than regular
soybeans.
Note: These are probably wild perennial Glycine
species.
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1239. Agricultural Research (USDA). 1957. Soybean grower
cautioned. 5(12):16. June.
• Summary: Farmers whose land is infested with the soybean
cyst nematode can do themselves and the public a service by
not planting that land to crops that build up or lead to spread
of the pest. That includes soybeans.
1240. Kreitlow, K.W.; Boyd, H.C.; Chamberlain, D.W.;
Dunleavy, J.M. 1957. A bibliography of viruses infecting the
soybean [Glycine max (L.) Merr.]. Plant Disease Reporter
(USDA) 41(7):579-88. July 15. [168 ref]
• Summary: “Virus diseases of soybeans have become
increasingly prevalent and damaging during the past several
years. The majority of references pertaining to virus diseases
of this host prior to 1950 were listed in Ling’s Bibliography
of Soybean Diseases published in 1951. Since then additional
research has been conducted on viruses that affect legumes,
many of which are also capable of infecting soybeans. It was
felt that a compilation of such references to date might be of
assistance not only to plant pathologists investigating virus
diseases of soybeans but to pathologists investigating other
virus diseases as well. Although considerable effort was
made to locate all references dealing with viruses infectious
to soybeans, it is possible that some applicable references
were inadvertently overlooked. This is particularly true for
papers published in journals that are not readily available.
“Some of the references listed concern viruses that have
not yet been found infectious to soybeans in nature but that
can be transmitted experimentally to this host. Although such
viruses may seldom attack soybeans in nature they should be
considered potentially infectious and should not be ignored.
“Most of the references listed were checked in the
original publication or were obtained as citations from
at least two sources. Those marked with an asterisk were
obtained from a single source and could not be veriﬁed
further.” Address: 1. Plant Pathologist, Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture,
Beltsville, Maryland.
1241. Bernard, R.L.; Smith, P.E.; Kaufmann, M.J.;
Schmitthenner, A.F. 1957. Inheritance of resistance to
phytophthora root and stem rot in the soybean. Agronomy
Journal 49(7):391. July.
• Summary: “A root and stem rot disease of soybeans caused
by a species of Phytophthora has been recently discovered.
First reported in 1951, it has caused extensive losses in
soybean ﬁelds in the heavy soil areas of northwestern Ohio.
It also has been found in Ontario, Indiana, Illinois, Missouri,
and North Carolina, where it has caused sporadic losses.”
Address: 1. Research Agronomist, Crops Research Division,
A.R.S., U.S.D.A., U.S. Regional Soybean Laboratory
[Illinois].

1242. Agricultural Research (USDA). 1957. Soybean cyst
nematode. 6(2):16. Aug.
• Summary: “Search for the soybean cyst nematode is
expected to continue in soybean growing areas until bad
weather stops the surveys. Work will continue in the spring.
USDA ofﬁcials are conducting symptom checks, which are
followed by soil sampling if suspicious nematodes are found.
“Quarantines are established to stop movement of
infested soils or products and thereby prevent long-distance
spread of these nematodes. ARS ﬁeld crews pull weak
soybean plants to check roots for cyst nematodes. Cysts
found are sent to an identiﬁcation laboratory in Memphis,
Tennessee, for prompt analyses.
“Soil samples are later collected when more detailed
studies are necessary. Examinations are made in the ﬁeld,
and suspicious samples are taken to nearby stations and
placed in washing machines. Water is added and ﬂoating
materials are washed into screens where nematodes are
gathered and placed under a microscope. Possible soybean
cysts are placed in a preservative and mailed to the
laboratory for identiﬁcation.
“Plant pest control ofﬁcials say soybeans should not
be placed [grown] in heavily infested ﬁelds since this will
increase nematodes, damage soybean crops, and encourage
dispersal.”
1243. Weber, Charles R.; Staniforth, David W. 1957.
Competitive relationships in variable weed and soybean
stands. Agronomy Journal 49(8):440-44. Aug. [8 ref]
• Summary: Yield reductions were most severe when weeds
were left in the crop until bean ﬂowering ceased, or longer,
but were less severe when there was a moisture deﬁcit during
the growing season. Weeds had little effect on the time of
maturity, height, lodging, or seed size of the crop. Address:
Iowa Agric. Exp. Station, Ames.
1244. Hougen, Volorous H. 1957. The Argentine soybean
venture. Foreign Agriculture (USDA Foreign Agricultural
Service) 21(9):13-14. Sept. Reprinted in Soybean Digest,
Nov. 1957. p. 15.
• Summary: There is new evidence that the soybean may one
day join sunﬂower, cottonseed, and ﬂaxseed as an important
oilseed crop in Argentina.
“This is not the ﬁrst effort Argentina has made to grow
soybeans. But it is the ﬁrst scientiﬁcally planned introduction
of the crop.
“Past history: Soybeans have a long history of
misfortune in Argentina, dating from around 1882. The
end of [the 19th] century saw good results from plantings
in La Rioja Province; and in the early 1900’s the Córdoba
[Cordoba] Agricultural College reported successful trials.
About this time experiments in using soybeans for fattening
steers brought favorable results. In 1915, very large yields
were reported in Córdoba Province. Seed was increased, and
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in 1924 the Ministry of Agriculture distributed it to farmers,
on the theory that drought resistance and value as an animal
feed would make soybeans a useful crop. This program did
not, however, succeed in establishing the crop on a sound
footing in any area.
“In the early 1930s a commercial organization imported
about 300 tons of soybean seed, and about 14,800 acres were
planted. However, unsatisfactory yields led to low returns,
which gave little incentive for continued production. In
1941 the Instituto Argentino del Suelo [Suelo = land, soil,
or ground] encouraged a commercial ﬁrm to make further
seed imports. This ﬁrm sold the seed and took an option to
buy the crops. But again production failed to come up to
expectations, apparently because growers did not know how
to plant and how to grow the crop. In the crop year 1942-43,
about 12,300 acres yielded only about 117,600 bushels of
soybeans–10.4 bushels per acre, compared with average U.S.
yields of about 20 bushels in 1951-55.”
In recent years, Japanese colonists in subtropical
Misiones Province (in the far northeast, bordering Paraguay)
have brought their own seed and “grown a few thousand tons
for their own food.” But this area does not have the best kind
of climate and soil for soybeans.
“Now, however, Argentine commercial interests have
undertaken the introduction of soybeans on a large scale.
They believe the crop may be more proﬁtable than cotton,
wheat, corn, and sunﬂower in certain marginal districts.
“The area selected for immediate development–about
the size of Kansas–includes all of Santa Fe Province and
parts of the adjacent Provinces.”
“Production efforts for the 1956-57 crop centered in
northwestern Santa Fe and western Chaco Provinces. Last
November, although 19,000 acres had been prepared for
planting, the season was so dry that only about 3,600 acres
were actually planted, and much of the 1,000 tons of seed
specially imported from the United States remain unused.
But the expected yields of 20 to 21 bushels per acre will
provide pure seed for planting this fall, plus some beans for
the market.
“It was clear to me that careful planning has gone into
this program. Argentine agronomists and soil scientists,
trained in the United States, are analyzing soils and climatic
conditions in cooperation with the Ministerio de Agricultura
y Ganadería. Economic analyses are establishing the level
of performance soybeans must reach if they are to displace
other crops. At the government research centers and
experiment stations, soybean varieties are receiving careful
tests. In 1956-57, 74 varieties were on trial in different parts
of the country. Those performing satisfactorily will receive a
further test in ﬁeld plantings.”
“Like the varieties, the farmers themselves are carefully
selected. Each gets not only a contract for the purchase of
his crop, but seeds, inoculants, fertilizers, and technical
guidance. Five times during the 1956-57 crop year, each

grower received instruction and practical demonstration,
covering everything from preparing the seedbed, planting,
cultivating, and controlling diseases and insects, to
harvesting the crop. Successful farmers are expected to help
train others in future years.”
A map shows Argentine soybean areas, centered on
Santa Fe Province. Dark asterisks show permanent research
centers. Small circles show experimental ﬁelds. The name of
each is given.
Note: This document contains the earliest date seen
for the cultivation of soybeans in Argentina (1882).
Unfortunately, no citation for this date is given, and we are
not told the source of these soybeans or where they were
grown. Address: Fats and Oils Div., FAS [USDA].
1245. Johnson, Herbert W. 1957. Soybean breeding research:
Recent developments, future objectives. Soybean diseases
are increasing in importance and more attention is paid to
disease resistance by soybean breeding programs. Soybean
Digest. Sept. p. 60, 62.
• Summary: Contents: Introduction. Phytophthora root rot.
The soybean cyst nematode. A virus disease of soybeans
(was observed in several states last year). Bacterial induced
chlorosis. Bacteria can prevent. New varieties. Future
objectives.
This article begins: “The research on the development
of new soybean varieties in the United States is cooperative
between state agricultural experiment stations and the
U.S. Department of Agriculture. The speciﬁc items to be
mentioned are a result of this cooperative undertaking and
no attempt will be made to identify a speciﬁc research
organization with each item mentioned.
“Variety developmental research is a continuing process
and sometimes a slow, if not discouraging, process. It can
be likened in many respects to a ﬁeld of soybeans. The
growth of the plants and the yield produced in the ﬁeld is a
continuous process from planting to harvest, and although
you can identify certain periods during the life of the plants
when growth was unusually rapid or unusually slow, the
harvested yield from the ﬁeld was nevertheless a process
that took place throughout the growing season. So it is in
the development of a new soybean variety. The process is
continuing over several years but sometimes there are some
unusually good or bad periods which one can single out
for discussion. This is becoming increasingly true as the
emphasis on the development of disease resistant varieties
increases.
“Soybeans are no longer considered a crop free of
diseases as they once were. The importance of diseases in
decreasing yields is becoming increasingly apparent, and our
emphasis on the development of disease resistant varieties is
likewise increasing. I should like to mention four situations
that have been either new in occurrence or unusual in
occurrence in the last few years and indicate what we have

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 555
done and are doing about them.
“Phytophthora root rot was ﬁrst reported in the United
States in 1951 and it has only been within the last 3 or 4
years that the disease has been of major concern to growers.
The disease has been most serious in northwestern Ohio and
those of you who have seen the disease in that area know
well the destructiveness of it. As soon as the seriousness
of this disease was recognized, numerous selections were
evaluated for resistance to it. Several resistant selections
were found, including some released varieties such as
Monroe, Blackhawk, Illini, and Mukden. The inheritance of
the resistance has been determined and we are well along
in a crossing program designed to transfer this resistance
to varieties best adapted to the area, and to develop new
varieties. The discovery that some of the improved varieties
were resistant was a fortunate development. Although the
varieties are not the best ones for the area in the absence of
the disease, they can be used satisfactorily during the time
required to develop resistant varieties better adapted to the
area.
“Frequently disease resistance when found is in one of
the several thousand selections maintained in our germplasm
collection which is of little use from a production standpoint.
Such resistance must be transferred to adapted varieties
before it is of practical use to growers.
“The soybean cyst nematode was discovered for the ﬁrst
time in this country in North Carolina in 1954...” Address:
Research Agronomist, Crops Research Div., ARS, USDA.
1246. Nichols, Carl W.; Stout, Gilbert L. 1957. Witchweed, Striga asiatica, a green, seed-producing, higher plant
parasitic on corn [maize] and certain other crops. California
Department of Agriculture, Bulletin 46(3):236-41. July/Sept.
See p. 240. [6 ref]
• Summary: Greenhouse tests have shown that witch-weed
(Striga asiatica) is capable of attacking 12 commonly
cultivated grain crops and grasses, not including soybeans.
But although “trap crops,” such as cowpea and soybean,
do not act as a host, they stimulate the germination of
witchweed seeds, which die shortly after germination.
Address: 1. Assoc. Plant Pathologist; 2. Chief, Bureau
of Plant Pathology. Both: California Dep. of Agriculture,
Sacramento.
1247. Sivaramakrishnan, R.; Sarma, P.H. 1957. Effect of
soyabean inhibitor and vitamin B-12 on growth of rice
moth larva (Corcyra dephalonica St.) (Letter to the editor).
Current Science (Bangalore, India) 26(9):283-84. Sept. [10
ref]
• Summary: “The inability of certain insect pests to develop
normally on soyabean. products was ﬁrst reported by Mickel
and Standish (1). Earlier, Ham and Sandstedt (2) observed
that the soluble fractions of raw soyabean were able to
inhibit trypsin and that a concentrate of these induced a

retardation of growth of chicks fed on an otherwise normal
diet, Further evidence of the growth inhibitory nature of the
antitrypsins in the raw soyabean was obtained by Klose et al.
(3). working with rats, and by Almquist and Merritt (4) with
chicks. Recently, Baliga and Rajagopalan (5, 6) have found
that the growth retardation of rats induced by the presence
of the raw soyabean meal extract could be counteracted by
Vitamin B-12. In view of the great resemblance of the rice
moth larva to the rat in its requirements for vitamins of the
B group, an attempt has been made in the present study
to determine whether B-12 has any such role in the insect
Corcyra cephalonica St. (rice moth larva).
It was found that vitamin B-12 reversed growth
inhibition in the larva. Address: University Biochem. Lab.,
Madras-25.
1248. Spears, Joseph F. 1957. The soybean cyst nematode
and your industry: the nematode is a dangerous new pest
but it is to be hoped that it can be controlled by adequate
quarantine measures and crop rotations. Soybean Digest.
Sept. p. 56-59.
• Summary: Contents: Introduction. Populations increase.
Means of spread. Control complicated. Chemicals costly.
This long article begins: “The soybean cyst nematode
(Heterodera glycines, Ichinohe) is a dangerous new pest
that is a threat to the soybean industry in the United
States. This nematode seriously reduced yields and can, if
unheeded, destroy entire crops of soybeans each year they
are planted. This pest was discovered in 1954 in a small area
in New Hanover County, North Carolina, after a soybean
grower asked state ofﬁcials why some of his plantings had
progressively shown reduced yields for several years.
“The exact source and time of the introduction of the
soybean nematode into the United States has not been
determined but it is believed to have been present for
possibly 10 to 15 years. Prior to 1954 the pest had been
reported only from Japan, Korea, and Manchuria, China. We
have no reports of the occurrence of this nematode in other
parts of the world. However, it should be emphasized that
information on the distribution of nematodes is fragmentary
and incomplete at best.
“There is good evidence that this nematode was causing
damage to soybean ﬁelds in Japan as early as 1915. Some
early workers in Japan considered the sugar beet nematode,
Heterodera schachtii, as being responsible for the trouble
but in 1952 a Japanese scientist, Ichinohe described this
pest as a separate species of nematode and gave it the name
Heterodera glycines which is now considered correct.
“The soybean cyst nematode is one of the numerous
kinds of tiny, almost transparent eelworms that infest the
soil, plants and animals the world over. For many years
it was considered impossible that these tiny worms could
cause damage to plants by feeding on them, even when they
appeared in myriads in the soil but such judgment reckoned
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without peculiar adaptation of this and many other types of
nematodes.
“The life cycle of the soybean cyst nematode can be
completed in 30 days. The eggs are microscopic in size and
when completely developed contain second stage larvae
coiled inside them. The eggs may remain alive for several
years without hatching. The larvae are eel-like in form and
so tiny that a string of 50 worms would measure scarcely 1
inch.
“There are four larval stages of growth, each terminated
by a shedding of the skin or moult. The adult stage is reached
at the fourth moult. The male nematodes remain wormlike in
form but increase nearly three times in length. They leave the
roots, mate with the females and then die.
“As the female feeds on the roots her body swells,
gradually breaking through the surface of the root. It is at this
time that mating takes place and several hundred eggs are
produced. Some are laid externally but most remain inside
the body. As the female matures the body becomes lemonshaped and a protective cuticle begins to form. As the cuticle
ages the body changes color from white to yellow to brown.
“When the female dies, her body is transformed into
a cyst. The cyst, which is smaller than the head of a pin,
remains in the soil after the soybeans are harvested. The eggs
and larvae inside the cysts are protected by the durable cyst
wall that acts as a protection against adverse conditions and
is very resistant to decay.” Address: Plant Pest Control Div.,
Agricultural Research Service, USDA, Washington, DC.
1249. Reynolds, H.T.; Fukuto, T.R.; Metcalf, R.L.; March,
R.B. 1957. Seed treatment of ﬁeld crops with systemic
insecticides. J. of Economic Entomology 50(5):527-39. Oct.
[21 ref]
• Summary: When soy bean seed (Lee variety) was coated
with the insecticides Thimet and Bayer 19639 at 1.0 pound
toxicant per 25 pounds of seed, in order to control the
lesser cornstalk borer, Elasmopalpus lignosellus (Zell.),
germination of the seeds was almost completely destroyed.
Address: Univ. of California Citrus Experiment Station,
Riverside, CA.
1250. Skotland, C.B. 1957. Biological studies of the soybean
cyst nematode. Phytopathology 47(10):623-25. Oct. [16 ref]
• Summary: The results of this experiment suggest that four
or ﬁve generations of soybean cyst nematode (Heterodera
glycines) can be produced on a soybean crop in one season
in North Carolina. “Viability of eggs and of larvae in
cysts of the soybean nematode was drastically reduced
by desiccation” [drying]. Address: Plant Pathology, North
Carolina Agric. Exp. Station, Raleigh, North Carolina.
1251. Ross, J.P.; Brim, C.A. 1957. Resistance of soybeans to
the soybean cyst nematode as determined by a double-row
method. Plant Disease Reporter (USDA) 41(11):923-24.

Nov. 15. [1 ref]
• Summary: “The soybean cyst nematode (Heterodera
glycines Ichinohe) has been found in North Carolina,
Tennessee, Missouri, Arkansas, Kentucky and Mississippi.
Since this pathogen threatens soybean production in infested
areas, resistance to it would be of great value to growers.
“During the spring of 1957 approximately 2800
selections and varieties of soybean (Glycine max) were
evaluated for resistance by means of a double-row planting
method.
“One of the greatest difﬁculties with ﬁeld evaluations
of resistance is the lack of uniformity in nematode
population throughout the planting area. This handicap was
overcome by planting two-row plots consisting of a standard
susceptible line and an entry being evaluated. The infested
ﬁeld was 120 by 450 feet. Seed of each test entry were
planted in 5 feet of row with a 1-foot space between entries.
After the entire ﬁeld had been planted with the test lines in
rows 32 inches apart, seed from a glabrous line of soybean
(2) previously found to be highly susceptible to the soybean
cyst nematode were planted in rows approximately 6 inches
to one side of each row of the test lines.
“White cyst (3) indices for each entry were recorded
1 month after planting when the white cysts attached to
the roots were visible. At least six plants from each entry
were dug and the roots washed, and each root system was
given a rating on the basis of the number of cysts present.
If a test strain contained less than 10 cysts per root system,
roots of the adjacent susceptible check plants were similarly
examined for cysts. The check plants provided a good
indication of the nematode population in the proximity of
the test strain. The glabrous character of the susceptible
check readily distinguished it from the test strains. If an
entry received a lower score than the check, resistance was
indicated. Many lines were observed to have low ratings, but
when the roots of the adjacent susceptible check plants were
examined it was evident that the nematode population in that
particular area was very low.
“Eight of the entries tested in this manner appeared to
have high resistance. These eight entries were evaluated
again in the ﬁeld, by the same method. Results of both
evaluations, including the susceptible check ratings, are
presented in Table 1. It is apparent from these results that
in those cases where the check rating was low, indicating
a low nematode population, the rating obtained for the test
entry was erroneously low (viz. P.I. 189920 and 189969).
However, in the cases where the check rating was high,
indicating a high nematode population, the rating given the
test entry was substantiated in the second evaluation.
“The double-row method used in these evaluations
could also be used for evaluating other crops for nematode
resistance. The method might also ﬁnd application in
screening plants for resistance to other diseases caused by
soil-inhabiting pathogens, such as root rots, wilts and foot
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rots.

“The results indicate that resistance to the soybean
cyst nematode is available within our present soybean
germ plasm. Ichinohe and Asai (4) report that two resistant
soybean varieties, ‘Daiichi-hienuki’ and ‘Nanguntakedate’, show almost no symptoms of the disease and allow
fewer larvae to mature than susceptible varieties. These two
varieties were included in our evaluations and both favored
the development of large numbers of female nematodes. The
existence of biological races within Heterodera glycines
might explain this discrepancy.
“Roots of the resistant lines listed in Table 1 are invaded
by second-stage larvae, but the number of larvae reaching
maturity was found to be very small, and in most cases
larvae do not mature. Further investigations on the hostparasite relationships of the resistant lines are in progress.”
Footnotes: (2) Supplied by E.E. Hartwig, Delta Branch
Experiment Station, Stoneville, Mississippi. (3) “White cyst”
as used in this paper is understood to mean the living adult
female of the soybean cyst nematode. It does not include the
true cyst which is formed from the body of the dead female.
(4) Ichinohe, M. and K. Asai. 1956. Studies on the resistance
of soybean plants to the nematode, Heterodera glycines.
I. Hokkaido National Agricultural Experiment Station
Research Bulletin. Sept. 71: 67-79.
Table 1, titled “White cyst indices for eight entries
of soybeans evaluated for resistance to the soybean cyst
nematode, Heterodera glycines in double-row plots,” has 6
columns: (1) Entry [soybean varietal name or P.I. number].
(2) Maturity Group. (3-4) First evaluation: Entry & Check.
(5-6) Second evaluation: Entry & Check.
The Entries are Ilsoy, Peking and six P.I. numbers. All
are from Maturity Group III except one from Maturity Group
IV. The rating system is: 1-no cysts; 2-1 to 10 cysts; 3-11
to 25 cysts; 4-26 or more cysts. Each number represents a
single plant rating. Address: 1. Plant Pathologist; 2. Research
Agronomist. Both: Crops Research Div., USDA ARS &
North Carolina Agric. Exp. Station.
1252. Knowles, Paul F.; Abel, George H.; Edwards, Roydon
T.; Miller, Milton D. 1957. Soybean tips for California
farmers. California Agricultural Experiment Station
Extension Service, Leaf[let] No. 94. 2 p. (8 panels; quarter
fold). Nov.
• Summary: Experimental soybean yields of 3,360 kg/ha
have been reported in California. “These are the questions
most commonly asked concerning soybean production [in
California].” An answer is given after each question. “Do
soybeans require a certain soil type? When do you plant?
Can soybeans be grown successfully as a double crop? Do
you need to fertilize? Is a special seedbed required? How do
you plant soybeans? What variety should be planted? What
is the seeding rate? Is it necessary to inoculate and treat the
seed? How much water do soybeans require? How many

cultivations are needed? Is it necessary to windrow? When
should soybeans be cut for hay? What diseases and insects
are to be expected on soybeans? How do soybeans ﬁt into the
California picture? What yield nay be expected? Who will
buy soybeans in California? What about prices?” Address:
Univ. of California, Davis.
1253. Probst, A.H.; Everly, Ray T. 1957. Effect of foliage
insecticides on growth, yield and chemical composition of
soybeans. Agronomy Journal 49(11):577-81. Nov. [6 ref]
• Summary: In 1950, DDT in emulsiﬁable, colloidal, oilsoluble, and wettable forms was applied at a rate of 2 lb/
acre to the Blackhawk variety of soybean on 3 dates, both as
single and cumulative applications. In 1951, single sprayings
of DDT at 3 rates of application, and one rate of application
of aldrin, BHC, chlordane, dieldrin, dilan, endrin, EPN,
heptachlor, methoxychlor, schradan, demeton, and TDE were
used. Insect populations were at a low level. Spray injury
to foliage was most severe with oil-soluble DDT, and with
dilan and BHC for single applications. Seed quality was not
affected by any of the treatments. Address: 1. Assoc. Prof.;
2. Assoc. in Entomology. Both: Purdue Univ., Lafayette,
Indiana.
1254. Soybean Digest. 1957. Add three states to nematode
quarantine [Arkansas, Kentucky, and Mississippi]. Nov. p.
17.
• Summary: “On Oct. 10, Arkansas, Kentucky, and
Mississippi were added to states quarantined by the U.S.
Department of Agriculture because of the presence of the
soybean cyst nematode, the Department announced.
“Areas to be regulated in the three states will be limited
to localities infested or likely to be infested with the pest.
These comprise the Delta land between the Mississippi
River levee and the adjoining state lines in Crittenden
and Mississippi Counties, Arkansas, and De Soto County,
Mississippi, plus an individual farm each in Mississippi
County, Arkansas, and Fulton County, Kentucky.
“Quarantine regulations provide that certain products
and articles which might harbor the soybean cyst nematode
may move from infested areas only under certiﬁcation
or permit issued by USDA. Most regulated products and
articles are allowed movement after inspection or treatment,
or under other conditions of handling or sanitary practices
that make them safe for movement.
“The regulations apply to interstate movement of live
soybean cyst nematodes, soil, nursery stock and other plants
with roots attached, root crops, bulbs, ear corn, soybeans,
small grains, hay, straw, fodder, and plant litter of any kind,
seed cotton, used farm tools and harvesting machinery, used
construction and maintenance equipment, used sacks and
other containers for farm products, and other machinery,
vehicles and farm products that might spread the pest.
“A new county, Camden, in North Carolina, has been
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reported infested with the nematode.”
1255. Agricultural Research (USDA). 1957. Extend
nematode curb. 6(6):15. Dec.
• Summary: “USDA’s quarantine to control the soybean cyst
nematode was extended to three more States October 10.
New regulations cover only the Mississippi River bottoms
from the levee to the State line in Crittenden and Mississippi
Counties, Arkansas; in De Soto County, Mississippi; and one
farm in Fulton County, Kentucky.
“Certiﬁcates or permits are required for interstate
movement from the areas of live soybean cyst nematodes
or articles likely to harbor them–root crops, bulbs, nursery
stock, other plants with attached roots, soil, ear corn,
soybeans, small grains, hay, straw, fodder, plant litter,
seed cotton, used farm or construction and maintenance
machinery, used sacks or other containers for farm products.”
1256. Cook, R.L. 1957. Minimum tillage for soybeans.
Soybean News (NSCIC) 9(2):1, 4. Dec.
• Summary: “Minimum tillage may be deﬁned as the least
amount of tillage which may result in quick germination and
a good strand. Any further working of the soils in not only
wasteful of time and expense but is injurious. This seems
perfectly logical when one remembers that virgin soils are
more productive, over the country as a whole, than are those
which have been tilled for crop production.”
Advantages of minimum tillage: Adequate oxygen
(essential for plant growth) is assured, rainfall enters
readily with less run-off and erosion, soils hold more water,
plants suffer less from drought, better aeration hastens
organic matter decomposition, roots permeate the soil more
completely and the plants grow faster.
“Weed control is easy when planting follows
immediately after plowing. Weed seeds, especially the
annual grasses start slowly, compared with crop seeds.”
Note 1. This is the earliest document seen (March 2002)
that uses the term “minimum tillage” in connection with
soybeans.
Note 2. No mention is made of herbicides. Address:
Head, Soil Science Dep., Michigan State Univ.
1257. Swenson, K.G. 1957. Transmission of bean yellow
mosaic virus by aphids. J. of Economic Entomology
50(6):727-31. Dec. [23 ref]
• Summary: The soybean has proved to be quite variable
as a host for the bean yellow mosaic virus. Thus, this virus
does not appear to be a serious pest of the soybean. Address:
Oregon State College, Corvallis.
1258. Emery, G.A. 1957. Bean ﬂy. East African Farmer and
Planter (Nairobi, Kenya) 2(3):37. *
• Summary: Describes seed-dressing trials with various
chemicals conducted in 1956 for control of Melamogromyza

phaseoli, a bean ﬂy that attacks soybeans, dry beans, and
cowpeas.
1259. Herr, J.L. 1957. Factors affecting a root rot of
soybeans incited by Phytophthora cactorum (Abstr.)
Phytopathology 47:15-16. *
1260. Plaut, M.; et al. 1957. Ethylene dibromide as seed
fumigant, and its absorption by oil seeds. Proceedings of the
International Seed Testing Association 22(1). 578 p. See p.
392-99. *
• Summary: The studies reported related to soybeans,
sunﬂower, sesame, linseed, groundnuts, and sorghum. The
Eleventh International Seed Testing Convention was held in
Paris.
1261. Popova, V. 1957. Nepriyateli po zarnenobobovite
kulturi i borbata s tyah [Enemies of bean crops and how to
combat them]. Selskostopanska Misal (Agricultural Thought)
No. 6. [Bul]*
Address: Bulgaria.
1262. Rojas-Garciduenas, M.; Kommedahl, Thor. 1958.
The effects of 2,4-dichloropheneoxyacetic acid on radicle
development and stem autonomy of soybean. Weeds 6(1):4951. Jan. [3 ref]
• Summary: 2,4-D is an herbicide which causes parts
of the soybean plant to develop abnormally. “Plants of
the Blackhawk variety of soybean were sprayed with an
alkanolamine salt of 2,4-D at 1 lb/acre in the ﬁeld when in
the third trifoliate-leaf stage (6 to 8 inches tall).” Address: 1.
Former Graduate Student; 2. Assoc. Prof. Both: Dep. of Plant
Pathology and Botany, Univ. of Minnesota, St. Paul, MN.
1263. Agricultural Research (USDA). 1958. Nematode
resistance found. 6(8):15. Feb.
• Summary: “Sorting through approximately 3,000
selections and varieties of USDA’s world soybean collection
has turned up 4 genotypes that show resistance to soybean
cyst nematode.
“Field tests were conducted last summer in cooperation
with the North Carolina Agricultural Experiment Station.
These 4 genotypes showed their resistance to the cyst
nematode by the pest’s limited amount of reproduction and
population buildup. ARS researchers found also that secondstage larvae that invaded the roots of the resistant lines failed
to develop to maturity.
“These experiments mark some of the ﬁrst steps in
development of nematode-resistant soybean varieties from
germ plasm that’s already available to us, the scientists
point out. Although heavy infestations of this threadlike
eelworm can destroy soybean plantings in some areas, the
cyst nematode does not pose an immediate nationwide threat,
ARS plant disease specialists say. If and when infestations
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become more widespread, however, the researchers hope
to have several high-yielding, nematode-resistant varieties
available for distribution to the growers in nematode areas.
“In past trials, scientists have found it difﬁcult to
evaluate varieties for nematode resistance because of
the uneven distribution of nematode population in the
planting area. This handicap was overcome by planting
easily identiﬁed susceptible line beside each test variety.
The susceptible plants serve as checks in determining the
presence of nematodes and extent of damage they cause.
“Double-row tests show promise in evaluating other
crops’ resistance to nematodes, other soil-borne diseases.”
1264. Lehman, Samuel G. 1958. Physiologic races of the
downy mildew fungus on soybeans in North Carolina.
Phytopathology 48(2):83-86. Feb. [2 ref]
• Summary: Four new races of Peronospora manshurica
(Naum.) Syd. we gathered from collections of infected
soybean seed in North Carolina. The reaction of 37 soybean
varieties was determined. Table 1 gives the names of these
soybean varieties and their reactions. The varieties are:
Mukden, Richland, Illini, Roanoke, Acadian, C.N.S., Ogden,
Palmetto, Woods Yellow 1, S-100, Wabash, Laredo, Arksoy,
Armredo, Biloxi, Cherokee, Chief, Dorman, Dunﬁeld,
Improved Pelican, Lincoln, Mammoth Yellow, Mamotan
6680, Manchu, Otootan, Ralsoy, Rokusun, Rose Non Pop,
Tar Heel Black, Tokio, Virginia Brown, Volstate, Jackson,
Perry, N49-2560 (Lee), N48-1867, P.I. 157-463A. Address:
Plant Pathology, North Carolina State College, Raleigh.
1265. Walters, H.J. 1958. Soybean seed treatment. Arkansas
Farm Research 7(1):12. Jan/Feb.
• Summary: Soybean seed treatment with the fungicides
Arasan, Spergon, Captan and a check. The soybean varieties
treated were Lee, Dorthsoy 67 and Dorman.
The article concludes: “These results show that with
seed of good quality planted at standard seeding rates, under
environmental conditions that are favorable for emergence
of seedlings, little if any beneﬁt can be expected from seed
treatment. On the other hand, the combination of poor
quality seed and cold, wet weather may result in considerable
reduction in stands if seeds are not treated. Since Dorman
soybeans characteristically have a low germination rate, it is
recommended that seed of this variety be treated.” Address:
Assoc. plant pathologist.
1266. Knowles, Paul F.; Edwards, R.T.; Miller, M.D. 1958.
Soybeans in California. Cotton Gin and Oil Mill Press
59(5):14, 28-30. March 8.
• Summary: Yields of from 1,500 to 3,690 lb/acre of
soybeans have been produced annually in small commercial
plantings and experiments in California since 1954... There
are three reasons for interest in soybeans in California.
“First, the state imports 600,000 tons each year at a freight

cost of $21.6 million. Second, current government cotton
and rice acreage restriction programs have created a situation
whereby nearly a million acres of land in the state need
alternative crops. Surplus oil seed crushing facilities are
available that could well crush soybeans to ﬁll out currently
light schedules. Third, production on the West Coast should
provide a freight advantage in competition with other U.S.
production areas for the export market to the Orient.”
Discusses: Research ﬁndings: Variety tests, salt tolerance
and boron, irrigation tests, fertilization, insects (spider
mites), harvesting. Reducing production costs. Soybeans
have proven very sensitive to salts, but several varieties
have considerable salt tolerance. Address: 1. Associate
Agronomist; 2. Field Technologist; 3. Extension Agronomist.
All: Univ. of California [at Davis].
1267. Agricultural Extension Service, University of
Tennessee. 1958. Chemical weed control guide for ﬁeld
crops. No. 385. 14 p. March.
• Summary: Page 3-4: “Introduction: This guide is based
on experiments conducted by the University of Tennessee
Agricultural Experiment Station and by adjacent states.
Recommendations may change with the development of new
herbicides. Information on weed identiﬁcation and basic
control procedures may be found in Extension Publication
No. 370, ‘Some Common Weeds and Their Control.’
“The information contained herein is based on average
conditions. Since climatic and soil conditions vary widely
from one location to another, it is suggested that only a small
portion of the crop acreage be treated the ﬁrst year when
using a new herbicide in order to gain experience and to
observe effects.
“Chemicals alone are not the ﬁnal answer to weed
control problems. They serve as another tool to be used with
recommended farm practices such as proper crop rotation,
good seedbed preparation, the use of clean crop seed,
adequate fertilization, etc.
“Terminology
“Band Application–an application of spray or dust to
a continuous restricted area. This might be in or along a
crop row rather than over the entire ﬁeld. This method of
application may be used when the cost of the herbicide is
high in order to reduce the total amount of material needed.
“Broadcast Application–an application of spray or dust
over an entire area rather than in a band only on rows, beds,
or middles.
“Post-Emergence Treatment–any treatment made after
the crop plants emerge.
“Pre-Emergence Treatment–any treatment made after
the crop is planted but before the seedlings emerge.
“Selection of Herbicides: Since both crops and weeds
may be susceptible or resistant to different herbicides,
care must be taken to select a herbicide that will do the job
properly. After selection of the herbicide, the concentration
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should be noted on the label (the number of pounds of active
chemical per gallon). Generally a high concentration (for
example a formulation containing 4 lbs. per gallon of 2,4-D
acid equivalent, compared to one containing 2 lbs.) costs
more per gallon but usually costs less per pound of actual
herbicide material, resulting in a lower per acre cost.
“Method of Application: Sprayer–Usually materials can
be applied most easily as a spray. Hand or power sprayers
may be used, depending on the size of the area to be treated.
“Low-pressure sprayers (developing 20 to 50 pounds
per square inch pressure) are desired because
of their coarse, large droplet spray. A coarse
spray will not drift as much as a ﬁne mist or fog
type of spray. With pre-emergence applications,
low volumes (10 to 30 gallons per acre) give
good results and are easy to apply. However,
on post-emergence application where dense
foliage growth is present. larger volume (50 to
100 gallons per acre) sprayers are required to
give complete coverage. The use of nozzles with
replaceable tips allows the operator to select
more accurately the volume of material that the
sprayer will discharge.
“Wide angle fan nozzle tips give uniform
distribution and can be operated close to the
ground to help reduce spray drift. Drift also can
be reduced if application is made when there
is little or no wind. Since spray drift may be
harmful to adjacent susceptible crops, it often is
essential that drift be kept to a minimum.
“Calibration: The rate of application of
many herbicides is extremely critical. If the rate
is too low, weeds will not be controlled; if it is
too high, crops may be damaged. Since some
materials are applied at very low rates, careful
calibration is essential.
“Probably the simplest method of calibrating a sprayer
is: ﬁll it with water, spray a given area at the same speed
and pressure and under the same conditions of application
which are encountered in the ﬁeld such as cultivating and
planting while applying the herbicide to the ﬁeld; then
measure the amount of water required to reﬁll the tank to
the original level. Divide the amount sprayed by the part of
an acre covered to determine the gallons applied per acre.
For example, if two gallons were needed to ﬁll the tank after
one-eighth of an acre had been sprayed, the spray had been
applied at the rate of 16 gallons per acre. Mix the amount of
herbicide recommended per acre...
Page 7: “If ten pounds per acre of a powdered material
is suggested and the formulation to be used contains 50%
active ingredient, then this formulation should be applied at
the rate of 20 pounds per acre, The rate may be computed as
follows:
“Amount of material required = recommended rate

divided by % active ingredient.
“Suggested Selective Chemical Weed Control for Major
Farm Crops:...
“Soybeans, Pre-Emergence: BNDP, 4 to 6 pounds
per acre to control annual weeds. (See note under cotton
regarding band application).”
Page 14: BNDP is Dinitro-O-sec-butyl-phenol.
1268. Soybean Digest. 1958. 3/4 million acres surveyed in 23
states in 1957 for cyst nematode. March. p. 16-17.

• Summary: “About three quarters of a million acres in 25
eastern and central states were surveyed during 1957 in a
search for the soybean cyst nematode, the U.S. Department
of Agriculture reports. This new pest of soybeans has
now been found on 15,626 acres in six states–Arkansas,
Kentucky, Mississippi, Missouri, North Carolina, and
Tennessee.
“USDA pest-control workers declare it fortunate that
this root-feeding nematode has not yet been found in the
chief soybean-producing areas of the United States. The
surveys show that the nematode is established in three main
areas. The largest is a narrow 11-county strip straddling
the Mississippi River and extending from southwestern
Kentucky to northwestern Mississippi. Counties included in
the area are: Crittenden and Mississippi in Arkansas; Fulton
in Kentucky; De Soto in Mississippi; Pemiscot, New Madrid,
and Stoddard in Missouri; and Dyer, Lake, Lauderdale, and
Obion in Tennessee.
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“The other two main infested areas are in North
Carolina. One includes New Hanover and Pender Counties
along the southeastern coastline. The other is more than
200 miles northeastward, in Camden County on the state’s
northern border.
“State agriculturists in cooperation with workers in
USDA’s Agricultural Research Service made the 1957
nematode survey. It covered parts of 25 states–Alabama,
Arkansas, Delaware, Florida, Georgia, Illinois, Indiana,
Kansas, Kentucky, Louisiana, Maryland, Michigan,
Minnesota, Mississippi, Missouri, Nebraska. North Carolina,
North Dakota, Ohio, Oklahoma, South Carolina, South
Dakota, Tennessee, Virginia and Wisconsin.
“Various methods were used in inspecting the
approximately 750,000 acres surveyed–examining soil
for the underground pest, pulling plants to check roots for
clinging female nematodes, and visually inspecting sample
ﬁelds for anemic-looking plants and yellowed spots that
might reveal feeding of the tiny eelworm. Additional acres
were observed visually from rural roads to check on the
condition of the crop.
“USDA scientists consider this broad survey a long step
forward in eventual control of the nematode which was ﬁrst
found in this country in 1954. They point out, however, that
the search must be continued and intensiﬁed. Last year’s
survey bore down hardest in older soybean-producing areas
where crop rotation is not practiced and in areas exposed to
infestation through movement of farm machinery or by other
carriers.
“Searching for the almost microscopic pest on more
than 22 million acres of soybeans grown in this country is a
tremendous undertaking. Federal and state personnel in all
major soybean-producing areas will continue their efforts
this spring to learn the exact whereabouts of the nematode.
Some scientists believe that a more intensive survey might
double or triple the area found infested.
“Scanning soybean ﬁelds for unhealthy-looking plants
is the quickest but least certain survey method used for
nematodes. The healthiest-appearing ﬁelds can nourish heavy
nematode colonies a year or more before damage appears
above ground.
“Although soil fumigation reduces nematode numbers,
it does not give complete control and is costly. Until research
now in progress ﬁnds a practical chemical, cultural, or
biological control for this pest, scientists are advocating
a three-point program to prevent spread of the soybean
cyst nematode to new areas and to keep its populations
low. It involves (1) strict adherence to the federal and state
quarantine regulations now in effect in the infested areas,
(2) keeping soybeans or other host crops off infested ﬁelds
during long crop rotations, and (3) continuing surveys in all
soybean-producing areas to deﬁne limits of infestation.”
A map of the major U.S. soybean growing states shows:
(1) in gray–”Counties surveyed by soil sampling, root

inspection and visual crop damage. No infestations found.”
(2) in black–”Counties surveyed–one of more infested ﬁelds
in each county.”
1269. Weber, C.R.; Staniforth, D.W.; Lovely, W.G. 1958. A
killer for weeds in soybeans. Iowa Farm Science 12(10):75557. April.
• Summary: “Timely use of the rotary hoe is an effective
killer for weeds in soybeans.”
1270. Ferris, Virginia R.; Bernard, R.L. 1958. Plant parasitic
nematodes associated with soybeans in Illinois. Plant
Disease Reporter (USDA) 42(6):798-801. June 15. [1 ref]
• Summary: “Summary: Plant parasitic genera of nematodes
found to be widely distributed in Illinois soybean ﬁelds
included Pratylenchus, Paratylenchus, Helicotylenchus,
and Tylenchorhynchus. Comparisons among ﬁelds in
rotation indicated that the higher counts of Pratylenchus and
Helicotylenchus in the soil were often associated with corn,
whereas the higher counts of Paratylenchus were associated
with soybean culture.” Address: United States Regional
Soybean Laboratory, Urbana, Illinois.
1271. Slack, D.A. 1958. Soybean cyst nematode. Arkansas
Farm Research 7(3):2. May/June.
• Summary: “Before 1954, the soybean cyst nematode
(Heterodera glycines Ichinohe) was known to occur only in
the Orient. In 1954, soybean cyst nematode was discovered
in North Carolina, and more recently in certain areas of
Tennessee, Missouri, Arkansas, Kentucky, and Mississippi.
At present, the known infested area in Arkansas is conﬁned
to a part of Mississippi and Crittenden counties.
“The soybean cyst nematode must enter, feed and
reproduce on the roots of soybeans, vetch, lespedeza, and
a few other plants in order to persist. Recently, workers in
Tennessee reported the ability of the nematode to reproduce
on roots of two common weeds, henbit and coffee-bean.
Although crop damage has not been determined for any host
other than soybeans, these additional hosts–whether crops
or weeds–could maintain the nematode in infested ﬁelds.”
Address: Assoc. plant pathologist.
1272. Walters, H.J. 1958. A virus disease complex in
soybeans in Arkansas (Abstract). Phytopathology 48(6):346.
June.
• Summary: This is one of the two ﬁrst papers to report the
discovery Bean pod mottle virus in soybeans.
Note: The table of contents of this issue has the
following bold head: “1908-1958. The Golden Anniversary
of The American Phytopathological Society.” Address:
Assoc. plant pathologist, Arkansas.
1273. Schmitthenner, A.F. 1958. Root rot is still threatening
state’s soybean crop. Ohio Farm and Home Research
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43(313):58-59, 62. July/Aug.
• Summary: “Root rot of soybeans is still on the loose in
Ohio and promises to become more of a problem each year.
Once the fungus that causes the rot gets a foothold in the
ﬁeld, there is not much that can be done to eliminate it.
The Experiment Station has demonstrated that root rot can
survive for long periods in the soil.
“Fortunately, there are varieties which are resistant
to this disease.” Only Monroe and Blackhawk are highly
resistant.
A portrait photo shows A.F. Schmitthenner. Address:
Plant pathologist, Ohio State Agric. Exp. Station.
1274. Roberts, R.A. 1958. The soybean cyst nematode
quarantine. Soybean Digest. Sept. p. 77-80.
• Summary: Contents: Introduction. Damage to soybeans.
Survey: soil sampling, plant root examination, survey
for areas showing damage symptoms. Federal and state
quarantines. Commercial soybeans. Small grains. Cotton.
Used farm tools, implements and harvesting equipment
and used construction and maintenance equipment. Other
regulated articles. Dealer-carrier agreements. Research.
This long article begins: “The soybean cyst nematode,
Heterodera Glycines Ichinohe, a serious pest of soybeans in
Asia, was ﬁrst found in the United States in New Hanover
County, North Carolina, in 1954. The North Carolina
infested area was placed under state regulation immediately.
“The nematode is a small eel-like worm which enters
the root of the soybean plant. The female worm completes it
growth and protrudes from the root as a white body no larger
than the head of a pin, which enlarges, changes to a yellow
color and eventually is transformed to a dark brown, lemonshaped cyst.
“The female, after maturity and fertilization, produces
several hundred eggs, some of which are extruded directly
but the majority of which remain protected in the hard
chitinous cyst. The eggs may hatch in a short time or they
may remain alive for several years, protected within the cyst.
When the eggs hatch, the worms or larvae attack and enter
the rootlets of the plant and begin another generation.
“Three to four generations may occur each year.
When high populations of the nematode develop, literally
thousands of nematodes attack each plant. The plant denied
of its nutrition wilts, yellows and becomes stunted. Bean
yields are thus seriously reduced.
“Damage to Soybeans: The nematode has been reported
from Japan, Korea and Manchuria. In Japan the relationship
of soybean damage to the nematode was observed as early as
1915. The disease there is known as ‘yellow dwarf’ because
of the stunting and yellowing of the infested soybean plants.
“Scientiﬁc studies have been made in Japan showing
the decreased height and weight of infested plants as well
as the reduction in the number of pods produced per plant.
Reduction in bean yields has been determined and it appears

in the case of spotted infestation reduction in yield may be as
high as 70%, and where the entire ﬁeld is heavily infested the
loss of the crop may be complete.
“Ichinohe of the Agricultural Experiment Station in
Hokkaido, Japan, states that the disease begins in Japan
‘toward the middle of July, about 2 months after sowing,’
and ‘in the ﬁelds the disease occurs in more or less circular
patches, while in serious cases the whole ﬁeld is affected.’
“In the United States the soybean cyst nematode was
found in North Carolina in 1954; in Tennessee and Missouri
in 1956; and in Arkansas, Kentucky and Mississippi in 1957.
“Damage to soybean plantings was evident in North
Carolina at the time the pest was discovered there, stunted
and chlorotic plants appearing in the ‘more or less circular
patches’ described by Ichinohe. Losses in yields from these
ﬁelds were considerable and in the heavily infested spots,
losses were complete. Damage has persisted where growers
continued to plant soybeans on these infested ﬁelds without
due regard to crop rotation.”
A portrait photo shows R.A. Roberts. Address: Plant
Pest Control Div., Agricultural Research Service, USDA,
Washington, DC.
1275. Skotland, C.B. 1958. Bean pod mottle virus of
soybeans. Plant Disease Reporter (USDA) 42(10):1155-56.
Oct. 15. [1 ref]
• Summary: “Abstract: Pod mottle virus was found in
naturally infected soybeans in North Carolina and Virginia.
All soybean varieties included in inoculation tests were
susceptible. The virus produced local lesions or mottling
on various bean varieties. Some varieties of cowpeas were
resistant and others were susceptible to infection. Annual
and perennial lespedezas, velvet bean and crimson clover
are reported as hosts for the ﬁrst time. Lima bean, pea, red
clover, sweet clover, crotalaria, broadbean, peanut, alfalfa,
ladino clover, tobacco, cucumber, pepper, tomato and petunia
were resistant. The virus was not transmitted by soybean
seeds.”
“Disease surveys were made on soybean (Glycine
max (L.) Merr.) in 1955 in eastern North Carolina and
southeastern Virginia. Four samples of a soybean virus
disease were collected from North Carolina and one from
Virginia. In one ﬁeld 75 percent of the plants were infected
with the virus. A similarly diseased ﬁeld of soybeans was
also observed near Plymouth, North Carolina in 1954.
Several varieties of soybean, bean (Phaseolus vulgaris L.)
and other plant species were inoculated with these virus
collections. These inoculations were made in the greenhouse
at temperatures ranging from 75º to 85ºF. Beans were
inoculated by conventional mechanical methods when the
primary leaves were almost expanded. Other hosts were
inoculated in the 4- to 6-leaf stage. At least 15 plants of all
species and varieties were inoculated. Plants which showed
no visible symptoms were checked for the presence of the
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virus by inoculation to Idaho Refugee bean, a local lesion
host for the pod mottle virus.
“Plants inoculated with each of these four viruses had
identical host ranges and symptoms which resembled the
pod mottle virus described by Zaumeyer and Thomas (2).
The unidentiﬁed viruses and the pod mottle virus obtained
from Dr. W.J. Zaumeyer of the United States Department
of Agriculture, Beltsville, Maryland reacted identically
on several hosts; however, the reaction of stringless Black
Valentine snapbean (3) and Greenseeded Henderson Bush
lima bean was not the same as that reported by Zaumeyer
and Thomas for pod mottle virus. According to the original
report, stringless Black Valentine was susceptible to local
lesion infection only and in these tests it was systemically
infected. Greenseeded Henderson Bush was reported to
be a local lesion host but in these tests it was resistant to
infection. A second isolate of the pod mottle virus was
obtained from Zaumeyer and extreme caution was used
to avoid contamination. This isolate also caused the same
reaction on these bean varieties as those collected from
soybeans. It was concluded that these soybean viruses were
the pod mottle virus.
“All soybean varieties tested were susceptible. These
included S 100, Jackson, Ogden, Roanoke, Lee, Acadian,
Palmetto, Laredo, Ralsoy, Illini, Richland, CNS, F.C. 33123,
Mukden and Biloxi.”
Note: This is one of the two ﬁrst papers to report the
discovery Bean pod mottle virus in soybeans. Address: North
Carolina Agric. Exp. Station, Raleigh, North Carolina.
1276. Ennis, W.B., Jr. 1958. The challenges of modern weed
control. Weeds 6(4):363-69. Oct. [4 ref]
• Summary: Note: This is “Excerpts from presidential
address delivered before the second meeting of the Weed
Society of America, Memphis, Tennessee, January 12-15,
1958.”
“Losses due to weeds. Our estimated annual national
loss of 5 billion dollars due to weeds is among the most
serious problems facing the agricultural industry and many
phases of other industries. Allergies due to weeds are of
concern to the whole population.” Address: President, Weed
Society of America, 1956-1958; Agronomist, Crops Research

Division, Agricultural Research Service, U. S. Department of
Agriculture, Beltsville, Maryland.
1277. Lovely, W.G.; Weber, C.R.; Staniforth, D.W. 1958.
Effectiveness of the rotary hoe for weed control in soybeans.
Agronomy Journal 50(10):621-25. Oct. [14 ref]
• Summary: “Synopsis: Rotary hoeing performed when
weeds were germinating but not emerged, and repeated once
or twice at approximately 5-day intervals, reduced weed
infestations 70 to 80% and soybean stands about 10% in
solid-seeded and row-planted soybeans. Bean yields were
only slightly less than those from weed-free plantings.
When hoeing was delayed until weeds had emerged, both
weed control and bean yield were impaired 50%. Wet soil
conditions before or after hoeing reduced its effectiveness.”
Address: Iowa Agric. Exp. Station, Ames, Iowa.
1278. Ross, J.P. 1958. Phytopathological Notes: Hostparasite relationship of the soybean cyst nematode
[Heterodera glycines] in resistant soybean roots.
Phytopathology 48(10):578-79. Oct. [7 ref]
• Summary: “The histopathology of roots of resistant
soybean... infected by Heterodera glycines is important in
understanding the nature of resistance.”
Two large microphotographs show longitudinal sections
of the infected roots. Both resistant and susceptible plants
were studied. Address: Plant Pathologist, USDA, ARS,
Crops Research Div.; and North Carolina Exp. Station.
1279. Soybean News (NSCIC). 1958. Weed control in
soybeans: How good is the rotary hoe for controlling weeds
in soybeans? 9(4):1-6. Oct.
• Summary: “Herbicides for weed control in soybeans
should be considered as supplements to good cultural
practices–not as substitutes. At present they do not seem
to be a very economical substitute for cultural practices.
However future soybean herbicide technology may develop
better herbicides at competitive prices comparable with
cultural weed control costs.”
Note: This issue has a new masthead, with a yellow
overlay, running across the top of the ﬁrst page.
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1280. Morton, George. 1958. Soybean research at Purdue.
Soybean Digest. Dec. p. 16-18.
• Summary: “Because of the growing importance of
soybeans to Indiana’s agriculture, Purdue University carries
on extensive research projects to ﬁnd improved production,
marketing, and processing methods, as well as new uses for
soybean products.” For example, ground soybean stems,
mixed with an adhesive, are made into several types of
boards for use in construction. Such boards range from soft
insulating boards to hard boards, depending on the density
and amount of adhesive used.
“Before 1910 soybeans were almost unheard of in
Indiana. From 1910 to 1920 the late professor A.T. Wiancko,
head of the agronomy department at Purdue University,
interested farmers in growing soybeans by giving packets
of seed to Purdue winter agricultural short course graduates.
Each of the graduates planted the seed experimentally. Since
that meager beginning, Indiana has grown into the fourth
largest soybean producing state in the nation. Indiana farmers
during the 1957 season planted 2,163,000 acres of soybeans
valued at $111,287,000. The soybean industry in Indiana is
second only to corn.”
Soybean breeding or actual hybridization work at
Purdue was started 1926 by Dr. G.H. Cutler. Also discusses
research on soybean disease, soybean fertilization, present
experiments, marketing research, poultry feeding, dairy
feeding, beef and swine feeding. Address: Purdue Univ.
Agricultural Information Staff, Indiana.
1281. Sun, C.N. 1958. Histological responses of
soybean seedlings and morphological changes of
mitochondria following treatment with triethylamine
2,4,5-trichlorophenoxyacetate. Bulletin of the Torrey
Botanical Club 85(6):476-82. Nov/Dec. [9 ref]
• Summary: “Summary: 1. Seedlings of soybean, Glycine
max (L.) Merrill were used for these experiments. Certain
morphological abnormalities were caused by application
of a very high concentration of 2, 4, 5-T [an herbicide].
After treatment, the seedlings showed: enlargement of
the cotyledons; retardation in elongation and increase in
diameter of the hypocotyl and primary root.” Address: 3536
Vista Ave., St. Louis 4, Missouri.
1282. Walters, H.J. 1958. Virus diseases of soybeans present
in Arkansas. Arkansas Farm Research 7(6):3. Nov/Dec.
• Summary: “During the last four years in Arkansas, virus
diseases were found in all soybean ﬁelds. Three diseases–
bud blight, soybean mosaic, and yellow bean mosaic–are
known to infect soybeans in the ﬁeld.” Address: Assoc. plant
pathologist, Arkansas.
1283. Bondarenko, D.D.; Dowler, C.D. 1958. Herbicides in
soybeans. Proceedings of the North Central Weed Control
Conference 15:109-10. *

1284. Dai, F.L.; Xiang, W.N.; Zheng, R.Y. 1958. [Catalog of
pathogens for Chinese economic plants]. Beijing: Science
Press. [Chi]*
• Summary: According to Ma et al. (2006, p. 722) this book
states that “Soybean cyst nematode (SCN) was ﬁrst found in
Northeast China in 1899...”
1285. Kaufmann, M.J.; Gerdemann, J.W. 1958. Root and
stem rot of soybean caused by Phytophthora sojae n. sp.
Phytopathology 48:201-08. *
1286. Matsuo, T.; Sakurai, Y.; Kurata, H. 1958. [On wilt of
soybean found in Japan and the causal Fusaria]. Shinshu
Daigaku Sen’igakubu Kenkyu Hokoku (Research Reports of
the Faculty of Textile and Sericulture, Shinshu University)
8:6-13. [Jap; eng]*
• Summary: Fusarium blight or wilt was found for the ﬁrst
time in the various districts of Japan. The causal fungi are
Fusarium oxysporum f. tracheiphilum and F. moniliforme.
1287. Deveza, Manuel Carneiro. 1958. A soja: Sua
importância e possibilidades culturais [The soybean:
Its importance and possibilities for cultivation (in
Mozambique)]. Publicacoes. Serie B: Divulgacao
(Mozambique) No. 10. 21 + [2] p. [9 ref. Por]
• Summary: Contents: Introduction. Trials observing the
vegetative behavior of soybeans. Spacing trials. Trials
concerning time of planting. Comparative production trials.
Trials for fertilizers and soil amendments. Trials inoculating
soybeans with speciﬁc bacteria. Laboratory study to
determine the oil and protein content. Cultural instructions:
Climate. Terrain and soils. Preparation of the land for
planting. Planting. Varieties suitable for planting (and their
proper spacing). Weeding and thinning the plants. Irrigation.
Harvesting. Threshing.
The author conducted soybean experiments at the
Umbeluzi Experimental Station for four years (1954-1957),
starting in Jan. 1954. The ﬁrst seeds were planted on 12
Jan. 1954. The varieties tested during the ﬁrst 3 years were
Potchefstroom 184, and Mammoth. During late 1956 and
early 1957, Acadian and Seminole were tested. The highest
yield obtained during these 4 years were 1,465 kg/ha from
Acadian, planted on 9 Nov. 1956. Note 1. The source of
these soybeans was probably South Africa, and maybe also
the United States.
Note 2. Umbeluzi is probably in southern Mozambique
near Swaziland, since the Umbeluzi (or Umbelosi) River,
about 120 miles long, ﬂows eastward through Swaziland
and southern Mozambique, into Delagoa Bay, near Maputo.
Address: Eng. Agrónomo, Da Estacao Experimental do
Umbeluzi, Mozambique.
1288. Kuiken, K.A. 1958. Effect of other processing factors
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on vegetable protein meals. In: A.M. Altschul, ed. 1958.
Processed Plant Protein Foodstuffs. New York: Academic
Press. xv + 955 p. See p. 131-52. Chap. 6. [141 ref]
• Summary: Contents: Introduction. Solvent extraction
of oilseeds: Introduction, physical properties of solventextracted oilseed meals, protein quality and content,
solvents for oilseed extraction (hydrocarbons, alcohols,
trichloroethylene). Chemical contamination of feed products:
Bovine hyperkeratosis (X-disease) (occurrence, causative
agent, toxic level, toxicity symptoms), pellets containing
stilbesterol [stilbestrol], chemical seed protectants and
pesticides. Selection of varieties and strains of seeds: Amino
acids in soybean varieties, amino acids in cereal grain
varieties, gossypol content of cotton varieties. Storage of raw
materials and ﬁnished products: Fundamental considerations
(feed moisture level and mold growth, airtight storage of wet
grain), biological value of stored cereal grains and soybeans,
behavior of gossypol in storage of cottonseed, meal, and feed
mixtures, use of chemicals for protection of stored grains.
“Conversion of the soybean industry in the United
States to solvent processing is far advanced; the volume
of solvent-extracted cottonseed and linseed oil meals is
increasing rapidly.” Three main types of solvents are used for
oilseed extraction: Hydrocarbons (typically hexane), alcohols
(ethanol or isopropyl alcohol), and trichloroethylene. In
1937 Japanese workers ﬁrst “reported the use of ethanol
for extraction of soybeans in a mill at Dairen, Manchuria.
Industrial development of alcohol-extraction systems have
not occurred in the United States. The early Japanese interest
in alcohol extraction was a result of local availability of
solvents; at the present time Japanese processors generally
use hexane for extraction of soybean oil.” Details are given
on the history of trichloroethylene and the undesirable
biological effects of feedings trichloroethylene- extracted
soybean meal (“trichlor meal”) such as the Duren disease of
cattle.
“Stilbesterol is of interest as a cattle feed ingredient; it is
reported to stimulate rate of weight gain and reduce feed cost
(Burroughs, Culbertson, and Kastelic 1955). On the other
hand, low-level contamination of feeds with stilbesterol can
cause serious reproductive disturbances in some animals.”
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the word “trichlor” to refer to
“trichloroethylene.” Address: The Buckeye Cellulose Corp.,
Memphis, Tennessee.
1289. Sun, Hsing-tung (Singong). 1958. Soia [The soybean].
Moscow, USSR: Gosudarstvennoe Izdatel’stvo Selkhoz
Literatury (Soviet National Agricultural Publishing Co.). 248
p. Illust. No index. 19 cm. Translation from the Chinese of
his book Ta-tou (1956). [59 ref. Rus]
• Summary: A biological and economic study with special
reference to conditions in China. For college students and
technical workers. Contents: 1. The meaning of soybeans

in China’s agriculture and the world economy. 2. The use
of soybeans in industry, food and agriculture. 3. Nutritional
and chemical composition of soybeans. 4. Geographical
distribution of soybeans. 5. Botanical characteristics of
soybeans. 6. General types, varieties and most important
varieties of soybeans. 7. Biological characteristics of
soybeans. 8. Physiological and morphological characteristics
of soybeans. 9. Place of soybeans in crop rotations.
10. Cultivation of soybeans. 11. Root nodule bacteria
of soybeans–their appearance, morphology, breeding,
preparation of compounds and uses. 12. Growing improved
varieties of soybeans. 13. Diseases and pests of soybeans and
protection against them. Address: China.
1290. Durán Castro, Carlos. 1958? El cultivo de la soya [The
cultivation of soybeans]. Buga, Vallee Dept., Colombia:
Grasas S.A. 24 p. Undated. Illust. 21 cm. [Spa]
• Summary: Introduction. Agricultural evolution of Valle del
Cuaca: Advantages of soya, advantages of animal industry,
environment, climate and soils, rotations, preparation of
the land, inoculation with nitrogen-ﬁxing bacteria, methods
of inoculation, times for planting, how to plant the seeds,
initial care, cleanliness, insect pests, harvest and harvesting
equipment (incl. the combine {combinada}). Some problems
with mechanical harvesting: their causes and solutions.
Saving seed.
Across the bottom of the front cover we read that this
booklet is “Courtesy of Grasas S.A., Buga.” On the back
cover: “Grasas S.A., Buga. Pure, reﬁned oils for cooking.
Soy oil is Oliosoya. Butter Le Garza. Pure soya ﬂour
Soyavit. Soy grits and semolina. Cake of soya, cottonseed,
and sesame for animal feed. Lecithin and material for soap
factories.”
The Introduction states (p. 1): The technical work of
acclimatizing the soybean to Colombia has been done mainly
by the Agricultural Experiment Station at Palmira. Since
its foundation in 1929, it has tested new soybean varieties
to compare their merits and diverse conditions for both
cultivation and industry; the best ones were chosen. Then
Grasas S.A. multiplied these, and provided them to farmers
who grew them. Address: Ing. Agr., Colombia.
1291. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1959.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129. 12
p. Feb. Summarized in Soybean Digest, May 1959, p. 32.
Supersedes Farmers’ Bulletin 2024 and Farmers’ Bulletin
1520. [2 ref]
• Summary: Contents: Uses. Soils: Rotations, seedbed,
fertilizers, lime. Varieties. Seed treatment. Inoculation.
Planting: When to plant, how to plant. Weed control:
Cultivation, chemicals. Irrigation. Harvesting: When to
harvest, adjusting the combine, yields. Storage. Soybeans for
hay: Feed value, forage varieties, time to cut, curing. Insects
and diseases.
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“Seed treatment: Chemical seed treatments protect
the seed from soil-borne diseases. They generally result
in improved stands, especially if low-germinating seeds
are used. Seed treatment is not a substitute for good seed.
It does not increase yields in proportion to the increase
in stand. Seed can be treated any time before planting–
even in the preceding fall at harvest. Chemical treatment
reduces effectiveness of inoculation, but treated seed can be
inoculated successfully. It does not reduce effectiveness of
nitrogen-ﬁxing bacteria already in the soil.” Address: Crops
Research Div., ARS.
1292. Reynolds, H.T.; Anderson, L.D.; Andres, L.A. 1959.
Cultural and chemical control of the lesser cornstalk borer in
southern California. J. of Economic Entomology 52(1):63-66.
Feb. [7 ref]
• Summary: The lesser cornstalk borer, Elasmopalpus
lignosellus, fed on soybeans in southern California. Address:
Univ. of California Citrus Experiment Station, Riverside,
California.
1293. Hildebrand, S.C.; White, R.G.; Potter, H.S.; Porter,
J.A. 1959. Soybean production in Michigan. Michigan State
Univ., Cooperative Extension Service, Extension Bulletin No.
362. 20 p. March.
• Summary: Contents: Introduction. History. Uses.
Adaptation. Place in the rotation. Choosing the variety. Soil
preparation. Use good seed. Seed treatment. Inoculation.
Fertilizing. Planting. Weed control. Harvest. Storage.
Soybean diseases.
“Soybeans are increasing in importance as a cash crop
in Michigan, especially in the southeastern part of the state.
In 1957, Michigan farmers produced 236,000 acres of
soybeans–double the state’s 10-year average of 1946-55. The
average yield in 1957 was 21.5 bushels per acre and about
94 percent of the crop was produced for beans. Most of the
soybeans are produced in southeastern Michigan, 50 percent
of the crop being grown in Monroe and Lenawee counties.”
Note: In July 1969, this bulletin was revised under the
same name and number. In June 1975 it was revised again,
with the same number (362), but with a new title: “Producing
soybeans proﬁtability in Michigan.” Address: East Lansing.
1294. Peters, Elroy J.; Klingman, D.L.; Larson, R.E. 1959.
Cultural treatments and herbicides for weed control in
soybeans. Soybean Digest. March. p. 8-9.
• Summary: “There is little scientiﬁc information available
on the use of the rotary hoe or on the number of shovel
cultivations necessary for good weed control in soybeans.
The introduction of herbicides for weed control in soybeans
has added another set of factors that needs evaluation.
“Weed control research at the University of Missouri
has been aimed at ﬁnding answers to the following question:
How many and what kind of tillage operations are necessary

for good weed control in soybeans? To supply an answer to
this question, we conducted one experiment with soybeans
planted in 40-inch rows and another with soybeans drilled
in 8-inch rows. The experiment on soybeans planted in
40-inch rows was designed to compare the effects of two
cultivations, three cultivations and ﬁve rotary hoe treatments
each followed by shovel cultivations (Table 1).
“The ‘timely’ treatment listed in the tables indicates that
the soybeans were rotary hoed when the weeds were just
emerging and were less than ¼-inch high. ‘Late’ means that
the weeds were over ¼-inch high and ‘wet’ means that the
rotary hoeing was done right after a rain, just as soon as the
soil would hold the tractor and mud would not ball up on the
rotary hoe. The rotary hoe was operated at a speed of 4 to 5
miles per hour.
“Besides evaluating these cultural treatments alone,
we evaluated them under conditions where all weeds were
removed by hand. Hand weeding reduced the effects of
the weed-competition variable so that we were able to
determine whether any appreciable injury had occurred
from cultural treatments. A third evaluation was made by
spraying pre-emergence with 20 pounds per acre of PCP
(sodium pentachlorophenate) before cultivation or rotary hoe
treatments. The experiment was laid out in a split-plot design
with cultural treatments as main plots. It was replicated three
times. The soil selected for this experiment was a Mexico
silt loam heavily infested with weeds that generally yielded
in excess of 4,000 pounds of weeds on a dry-weight basis
during the seasons of these experiments.
“Use of PCP: The data in Table 1 show that where no
additional treatment was used, three cultivations controlled
weeds better and resulted in higher yields of soybeans than
two cultivations. The use of PCP and cultivations nearly
eliminated weeds and resulted in yields of about 2 bushels
per acre less soybeans than the hand-weeded plots and 2 to
5 bushels more than plots receiving no additional treatment.
Two cultivations were equal to three cultivations when PCP
was used. Where no additional treatment was used, rotary
hoeing followed by two cultivations did not improve yields
over three cultivations alone. Hand weeding and PCP tended
to eliminate differences in yields due to cultural treatments.
In the no-additional-treatment columns of Table 1, there is
evidence that rotary hoeing when the soil is wet can reduce
weeds and increase soybean yields.
“The ﬁndings show that it may be proﬁtable to rotary
hoe when the soil is wet rather than delay this operation
and run the risk of allowing the weeds to become too big.
The data indicate that one ‘wet, timely’ rotary hoeing
plus two cultivations removed more weeds and increased
soybean yields more than one ‘late’ rotary hoeing plus two
cultivations.
“A somewhat similar experiment was done on soybeans
drilled in 8-inch rows. Timely, late, and wet rotary hoe
treatments were applied in the same manner as those given to
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soybeans planted in 40-inch rows (Table 2). These treatments
were applied alone and in combination with CDAA (Randox)
or PCP. The soil type, weed infestation, experimental design
and speed of the rotary hoe were similar to those in the row
experiment.
“Where no additional treatment was used, rotary hoeing
reduced the amount of weeds and increased yields. Again,
‘timely’ was better than ‘late’ rotary hoeing and rotary
hoeing under wet conditions was equal to the practice under
dry conditions. Weed yields were reduced and soybean yields
increased where herbicides were used as compared with
rotary hoeing alone or with no treatment; however, some
increase in yield of soybeans resulted from timely rotary
hoeing in addition to the herbicide treatments.
“The additional beneﬁts from hoeing were somewhat
more pronounced where CDAA was used than where PCP
was used. The difference was probably due to the rotary hoe
removing broad-leaved weeds that were not controlled by
CDAA. The better yields from use of PCP as compared with
CDAA were probably due to the better control of broadleaved weeds by PCP.
“The question of how many and what kind of tillage
operations are necessary for good weed control in soybeans
has been answered in our experiments.
“Shovel Cultivating: Our data indicate that a careful
job of shovel cultivating that throws the soil into the row
and covers small weeds is as effective for reducing weeds
and increasing soybean yields as rotary hoeing. Three
cultivations are about equal to rotary hoeing followed by two
cultivations. Although the beneﬁts of cultivating and rotary
hoeing are about equal when soybeans are small, rotary
hoeing has some advantage. Cultivating small soybeans
is a slow, painstaking job while rotary hoeing can be done
rapidly and thus save valuable time.
“In our experiments, herbicides have generally increased
the yields of soybeans over yields obtained by tillage alone.
When considering the use of herbicides it should be kept
in mind that the best herbicides now available will control
weeds for about 4 to 6 weeks, but that sometimes weed
control is erratic.
“The herbicides presently available for soybeans vary
in the type of weeds that they will control. CDAA generally
controls annual grass weeds better than broad-leaved weeds.
PCP controls both annual grass and broad-leaved weeds.
“Under Missouri conditions, CDAA and PCP* are the
only herbicides considered safe for use on soybeans, but
these herbicides leave something to be desired for all-season
weed control. All other herbicides extensively tested have
injured soybeans or given poor weed control.
“Herbicides generally delay the ﬁrst cultivation and
permit the farmer to omit one cultivation. Cost of herbicides
is moderately high and the grower should carefully consider
the following points:
“1–Will the anticipated increase in yield due to the use

of a herbicide pay for the cost of purchasing and applying it?
“2–If I can omit one cultivation how much is that
worth to me? (Perhaps not only the cost of applying the
cultivation should be considered here, but the value of being
able to spend time on other important work during the busy
season should also be taken into account. The extra work
involved in applying the herbicide also has to be taken into
consideration.)
“3–How much is the reduction of weeds at harvest
time worth in decreasing wear on machinery and raising the
quality of soybeans?
“4–How much time is saved in harvesting clean
soybeans rather than weedy ones?
“5–How many soybeans are lost in harvesting weedy
soybeans?
“None of the questions listed have been completely
answered by research. Many of them can best be answered
by the grower who has used herbicides. It is our judgment
that at the present costs it will be proﬁtable to use herbicides
when land is severely infested with annual weeds and in
areas where timely cultivation often may be difﬁcult.
Footnote: *PCP at the present time has not been cleared
for use on soybeans as required by Public Law 518.
Tables: (1) “Yields per acre of soybeans and weeds due
to various cultural treatments alone and in combination with
hand-weeding and herbicide treatments. Average of 1956 and
1957 from soybeans planted in 40-inch rows.”
(2) “Yields per acre of soybeans and weeds due to
various cultural treatments alone and in combination
with herbicide treatments. Average of 1956 and 1957
from soybeans planted solid stands.” Address: Research
Agronomists, Crops Research Division, ARS/USDA, and
Agricultural Engineer, Agricultural Engineering Research
Division, ARS/USDA, Missouri.
1295. Probst, A.H.; Luetkemeier, O.W. 1959. How much
cultivation for best soybean results. Soybean Digest. March.
p. 6-8.
• Summary: Editorial introduction: “The Soybean Digest
is privileged to carry three very unusual articles on weed
control in soybeans, based on Purdue University, Iowa State
College and University of Missouri investigations. Two of
the articles follow. The third will appear in April.”
“Although chemical weed control is becoming more
important in soybean production, you should not forget that a
good weed control job can be done and yields increased with
the equipment you have on your farm. Dependable chemical
control of weeds in soybeans is lacking generally except for
the control of grasses. Your rotary hoe and shovel cultivator
are important tools to control weeds and help increase
soybean proﬁts. Use them right and the proﬁts are yours.
That’s what we found at Purdue University when we studied
the effectiveness of the rotary hoe and shovel cultivator over
a 3-year period. We planted 45 to 50 pounds per acre of
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Harosoy soybeans in rows 40 inches apart and also 110 to
120 pounds per acre solid (7-inch drill rows) on plowed and
well-prepared, good, dark-colored soil at Lafayette, Indiana.
This is good soybean soil, and like most good soils it is
weedy. We planted June 1 in 1955, May 18 in 1956, and June
5 in 1957, about the same time our neighbors planted. Our
treatments were replicated four times in plots about 300 feet
long and four rows wide in the row experiment and 12 feet
wide in the solid-seeded experiment. With plots of this size
we were able to rotary hoe, cultivate, and combine at speeds
and under conditions like you do on your farm.
“We left some plots uncultivated, some we rotary hoed
only, others we hoed and shovel cultivated, and in one case
we even hand weeded in addition to hoeing and cultivating.
The treatments we used and the results we obtained are
shown in Tables 1 and 2. In each year we had a good soilmoisture supply at planting, and rainfall was generally
abundant and timely through August. September was usually
hot and somewhat dry. In each year we rotary hoed and
cultivated when we considered it most timely to do a good
job for best weed control.
“In 1955 the predominant weed was barnyard grass,
which was very abundant. In 1956 and 1957 we were
bothered most with smart weeds, ragweeds, pigweeds, and
panic grass (Figures 1, 2 and 3).
“In 1956 and 1957 we harvested all the weeds from
several areas in all plots to determine how many weeds we
had in our soybeans. We were surprised to learn that we
grew over 2 tons (4,006 pounds) of dried weeds per acre in
our 40-inch-row uncultivated soybeans. Even with so many
weeds we averaged over 26 bushels of beans per acre. This
was, however, over 10 bushels per acre less than in the area
where we had very few weeds. We don’t like weeds, but
weedy beans are certainly worth harvesting.
“In 40-inch rows, highest yields and No. 2 market grade
soybeans were obtained when the beans were rotary hoed
twice and shovel cultivated twice (Table 1). These beans
had only 332 pounds of dried weeds per acre, and most
farmers would call them ‘clean.’ Additional rotary hoeing,
cultivating, or hand weeding had essentially no effect on
yield but did produce No. 1 soybeans.
“With one rotary hoeing and one shovel cultivation we
averaged only 1.4 bushels per acre less than for two rotary
hoeings and two shovel cultivations, but we had almost three
times as many weeds (949 pounds per acre) and the beans
graded No. 3.
“The rotary hoe is very effective in reducing weed
populations, but it cannot do the entire job of producing
maximum yield. We dropped from 3,067 pounds of weeds
per acre with two hoeings to 2,362 pounds when we hoed
three times (Figures 1 and 2). When we used the rotary
hoe only, we produced No. 4 beans. Our yields were 3 to 5
bushels lower with hoeing only than when we added one or
two shovel cultivations to our culture.

“In our solid-seeded soybeans (Table 2) rotary hoeing
had little effect in reducing weed population or in increasing
yield in 1956 or 1957. Weeds were not abundant in these
years as you will note in Table 2. In 1955 barnyard grass was
especially bad, and we had a lot of it whether we hoed or not.
With a single hoeing in 1955 yields were increased from 26.8
to 30.3 bushels per acre. The grade was raised also from No.
3 to 2.
“To sum it up, we believe the best culture of row beans
is two timely rotary hoeings plus two shovel cultivations.
This treatment should give the most economical returns
under most conditions and should keep weed populations
near a minimum. Stage of weed and bean growth, and soil
and weather conditions should govern when you do these
jobs. With two hoeings and two shovel cultivations we hoed
about 16 and 22 days after planting and cultivated about 27
and 39 days after planting during the 3-year study.
“In solid seeding a single timely rotary hoeing should
generally give most economical returns.
“When beans become crusted during emergence, the
rotary hoe should be used to break the crust to aid emergence
even if this is not timely for weed control.”
Tables: (1) The effect of cultural weed control on the
yield of dried weeds, percentage of foreign material in the
grain, market grade, and yield of Harosoy soybeans grown in
40-inch rows at Lafayette, Indiana, 1955-1957.
(2) The effect of cultural weed control on the yield of
dried weeds, percentage of foreign material in the grain,
market grade and yield of Harosoy soybeans seeded solid
(7-inch drills) at Lafayette, Indiana, 1955-1957.
Three ﬁgures, each of weed growth and each taken
on two dates (about two months apart) contain detailed
captions. Address: Research agronomist, crops research
division, Agricultural Research Service, USDA and
associate professor of agronomy, Purdue University; and
superintendent of Agronomy farm, Purdue University,
respectively.
1296. Hartwig, Edgar E. 1959. Effect of target spot on yield
of soybeans. Plant Disease Reporter (USDA) 43(4):504-05.
April 15.
• Summary: “Leaf spotting of susceptible varieties and
experimental lines of soybeans caused by target spot,
Cornyespora cassiicola (Berk. & Curt.) Wei, has been
observed in all the southeastern States. In the Delta area of
Mississippi susceptible varieties were infected each year
from 1949 through 1958. Observations in 5 years, 1949,
1950, 1951, 1957, and 1958, suggest that losses from
target spot in experimental plantings ranged from 18 to
32 percent. Rainfall during August and September of the
other 5 years was below normal, and the disease did not
develop sufﬁciently to cause defoliation. The estimates
of losses reported were obtained from natural infections.
Nearly all of the soybean acreage in the Delta area is planted
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with varieties resistant to target spot. The results reported
emphasize the value of this resistance.
“The estimates in 1949 and 1957 were based upon
comparative yields of resistant and susceptible varieties
known to produce comparable yields when the disease was
absent or present in small amounts. In 1949, two highly
susceptible varieties produced 30 percent less than resistant
varieties at Stoneville, Mississippi. In 1957, susceptible
varieties averaged 18 percent less than resistant varieties at
Stoneville.” Address: Stoneville, Mississippi.
1297. Frans, R.E. 1959. Effect on soybean yields of
herbicide and narrow row width combinations. Arkansas
Agricultural Experiment Station, Report Series. No. 84. 19 p.
April. [3 ref]
• Summary: Introduction. 1956 experimental work:
Comparison of row widths, pre-emergence weed control,
varieties, and dates of planting, Marianna. 1957 experiments:
Comparison of row widths with pre-emergence weed control,
Marianna, comparison of row widths with pre-emergence
weed control, Osceola, comparison of row widths with preemergence weed control, Fayetteville. 1958 experiments:
Comparison of row widths, pre-emergence herbicides,
and cultivation, Stuttgart, comparison of herbicides and
cultivation, Fayetteville. Summary and conclusions.
Address: Dep. of Agronomy, Univ. of Arkansas, Fayetteville,
Arkansas.
1298. Lindgren, David L.; Vincent, Lloyd E. 1959. Biology
and control of Trogoderma granarium Everts. J. of Economic
Entomology 52(2):312-19. April. [1 ref]
• Summary: The khapra beetle, Trogoderma granarium,
consumed only small amounts of soya beans (relative to
other crops tested) in Riverside, California. Its favorite food
was whole or cracked wheat. Address: Univ. of California
Citrus Experiment Station, Riverside, California.
1299. Staniforth, David W.; Weber, Charles R.; Lovely,
Walter G. 1959. Cultivation for weed control in soybeans.
Soybean Digest. April. p. 6-8. Publication No. 278 of the
U.S. Regional Soybean Laboratory.
• Summary: “The common practice of seeding soybeans
in rows has facilitated swift and easy cultivation and at the
same time has made weed control essential to good soybean
production. Soybeans may be planted in solid stands with
good success, if adequate stands are established, if there
are relatively light weed infestations and if shallow tillage
is performed effectively. The competitive advantage of
soybeans over annual weeds may be established by adequate
bean stands and maintained by effective weed control during
the period from seedbed preparation until early July. Cultural
operations during this period constitute a major part of the
weed control program, although recently the potential role
of herbicides has been widely recognized and intensively

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

“Rotary hoeing is practically useless after weeds have
become well established and in addition the larger the bean
plants the greater the chances of bean injury. In general,
it appears that two timely and effective hoeings would be
enough in many ﬁelds.
“Rotary hoeing not only gives effective, economical
weed control early in the season, but it also leaves the soil
surface level and in good tilth so that when subsequent
shovel or sweep cultivations are performed there is enough
loose soil to cover the weeds in the rows.
“Row Cultivation: The third and ﬁnal, phase of the weed
control program utilizes shovel or sweep type cultivators
to destroy weeds between rows and to cover emerged
seedling weeds in the bean rows. It represents the last chance
to control weeds. A good job of cultivation at this time
may make up for a relatively poor job of earlier shallow
cultivation with the rotary hoe. Wet weather may delay the
sweep cultivations and ﬁelds may become fairly weedy
unless the earlier weed control has been effective. Cultivator
adjustment is of prime importance at this stage. When
preceded by an effective program of shallow tillage, sweep
cultivations may be delayed until the beans are tall enough to
escape covering” (Continued). Address: 1. Associate Prof. of
Botany and Plant Pathology, Iowa State College.
1300. Staniforth, David W.; Weber, Charles R.; Lovely,
Walter G. 1959. Cultivation for weed control in soybeans
(Continued–Document part II). Soybean Digest. April. p.
6-8. Publication No. 278 of the U.S. Regional Soybean
Laboratory.
• Summary: (Continued): “In many instances one cultivation
may be sufﬁcient, but in practice two or more are common.
If more than one cultivation is anticipated, the soil should be
left as level as possible by the ﬁrst one. Excessive ridging
should be avoided since it may interfere with harvesting
operations.
“Cultivation Sequence in a Nutshell: Cultural operations
beginning with seedbed preparation, continuing with
over-the-row shallow tillage and ending with between-therow sweep cultivations follow a logical sequence and are
designed to take advantage of differences in the growth
patterns of soybeans and weeds. A major difference which
can be exploited successfully at this time is the optimum
depth for germination. Weed seeds germinate largely from
the top 1-inch of the seedbed. Good seedbed preparation
results in a dry top soil at the time of seeding. The beans
may then be seeded in more moist soil below the zone of
maximum weed germination. This enables the beans to
emerge ﬁrst and to establish their root system ahead of the
weeds.
“Shallow cultivation with the rotary hoe should begin
just as the weeds have germinated but before they emerge.
Weeds are killed easily and the beans not injured materially.
Subsequent shallow tillage kills additional germinating
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weeds and partially uproots those which have emerged in
spite of tillage.
“This period of advantage for shallow tillage is
relatively short, however, and ends as soon as weed
seeds stop germinating and surviving seedlings become
established. At this time, too, bean seedlings are large
enough so that they are more seriously injured by overthe-row cultivation. Now emphasis must be shifted to row
cultivation to bury surviving weeds in the row and to control
weeds between rows.
“While it is possible to offset a poor job of seedbed
preparation by good shallow tillage and cultivation or
to minimize the effects of poor rotary hoeing with good
cultivation, best results will be obtained when each of
the three phases is successful. A superior job of seedbed
preparation makes for better chances of successful rotary
hoeing, and in turn good rotary hoeing makes for a superior
cleanup job with the cultivator.
“What About Herbicides? The successful utilization of
herbicides in soybean production must depend ultimately
on development of herbicides that can substitute for all or a
major part of the cultivation program. Such herbicides might
be utilized as preplanting soil treatments to kill weed seeds
in the soil, as soil applications after bean seeding but prior
to emergence to kill germinating weed seeds without bean
injury, or as selective post-emergence applications to kill
weed foliage after emergence. At present, soil-fumigant type
herbicides are not economical and selective foliage sprays
are not available. Most of the present interest in herbicides
for soybeans is centered on the use of selective preplanting
soil incorporated herbicides and pre-emergence herbicides
applied to the soil immediately after bean planting.
“Among the herbicides most widely investigated,
Alanap (N-1-naphthylphthalamic acid), Randox (2-chloroN,N-diallylacetamide) and pentachlorophenol (sodium salt of
PCP) have shown promise. In general the major limitations
to the use of these herbicides on a production scale include
the following: (1) They are not reliable enough to be
substituted for a major portion of the tillage sequence and (2)
they are not sufﬁciently economical to be utilized as general
supplements to a cultural program.
“However, in areas where serious weed infestations
such as giant fox-tail are a major hazard to bean production,
the use of a pre-emergence herbicide in band applications
over the row should prove an economical supplement to the
cultural program.
“Future developments in herbicide technology will
doubtless result in herbicides that can be substituted
economically for a substantial part of the cultivation
program. At present, however, the cultural program of
weed control is more economical except in areas and under
conditions where severe weed infestations have not been
controlled by even the best of cultivation methods.
Photos: (1) “Left, before rotary hoeing: A heavy weed

infestation in a good bean stand. Fully 90% of the weeds
haven’t yet emerged but are germinated ‘in the white.’ This
is the time to rotary hoe!”
(2) “Center, a weighted, penetrating rotary hoe travelling
at 10-12 mph. Note curtain of soil at rear of hoe.” (3) “Right,
after timely rotary hoeing, millions of weeds were killed
by this ﬁrst hoeing. Note lack of soybean injury and level
condition of soil surface.”
(4) “Two weeks after photos at top were taken: Photo
at left shows the kind of weed control obtained with three
timely uses of rotary hoe. Remaining weeds resulted in
little loss in bean yield.” (5) “Photo at right shows weeds
remaining after two untimely uses of the rotary hoe; these
weeds cut bean yields 5 bushels per acre (nearly 15%) below
those in photo at left.” Address: 1. Associate Prof. of Botany
and Plant Pathology, Iowa State College.
1301. Hamblen, M.L.; Slack, D.A. 1959. Factors inﬂuencing
the emergence of larvae from cysts of Heterodera glycines
Ichinohe. Cyst development, condition and variability
(Abstract). Phytopathology 49(5):317. May.
• Summary: This abstract begins: “In greenhouse and
laboratory studies, development of cysts and emergence of
larvae from cysts were inﬂuenced by the moisture condition
of soil in which soybean plants were growing prior to
collection of cysts. A higher percentage of brown cysts and
signiﬁcantly greater emergence of larvae from brown cysts
was correlated with moisture stress on soybean plants during
a 2-week period preceding the recovery of cysts from soil.”
Source of abstract: “Report and abstracts of the 1959
annual meeting of the Southern Division of the American
Phytopathological Society, Feb. 2-4, 1959.” Address: North
Carolina Agric. Exp. Station, Raleigh, North Carolina.
1302. Haney, Anne. 1959. Soybean cyst nematode: The
tiny giant threatens thousands of acres. Progressive Farmer
(Mississippi–Arkansas–Louisiana Edition) 74(5):32. May.
• Summary: Describes the life cycle of the nematode and
how to counterattack.
1303. Rattray, A.G.H. 1959. The soya bean in Rhodesia.
In: Legumes in Rhodesian Agriculture: Proceedings of
the Fourth Conference of Specialist Ofﬁcers. Ministry of
Agriculture, Salisbury. 131 p. See p. 34-43. Held 9-11 June
1959 at the University College of Rhodesia and Nyasaland.
[3 ref]
• Summary: Contents: Introduction. Botanical classiﬁcation.
Climatic conditions. Soil requirements. Position in the
rotation and effect on the soil. Preparation of seed bed. Time
of planting. Depth of planting. Spacing and rate of seeding.
Manuring and fertilizing. Cultivation. Harvesting. Yields.
Diseases. Insect pests. Varieties. Chemical analyses. Use of
soya beans. Production of soya beans. Prices and marketing.
The future of soya beans in Rhodesia. Summary. Discussion.
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“In spite of its great potential value, and the fact that for
fully twenty years it has been grown successfully on research
stations and been found well suited to Rhodesian conditions,
the soya bean is today planted on few farms in this country.
This neglect seems surprising when one considers the lack
of, and the search for, additional cash crops to maize which
can be cultivated on the more fertile soils in the higher
rainfall areas. It seems, and is, inexplicable when one
considers that many of the other leguminous crops, planted
on an extensive scale both for green manure and fodder
purposes, are today proving increasingly difﬁcult to cultivate
successfully, and farmers cry out for suitable substitutes. If
this paper, intended as a summary of soya bean cultivation
experience on the Salisbury Experiment Station over the
last twenty years, helps in any way to popularize the crop
and indicate how it can be grown more widely, it will have
served some purpose.” Note 1. 1 bag of soybeans weighs
200 lb. Total soybean acreage increased from 1,902 acres
in 1954-55 to 4,658 acres in 1956-57. Note 2. This paper
was presented at the Fourth Conference of the Department
of Research and Specialist Services. Address: Salisbury,
Rhodesia.
1304. Smith, P.E.; Schmitthenner, A.F. 1959. Further
investigations of the inheritance of resistance to
Phytophthora rot in the soybean. Agronomy Journal
51(6):321-23. June. [5 ref]
• Summary: “Synopsis: Segregating populations (F2 and
F3) of two soybean crosses were tested for reaction to
Phytophthora sojae. The data indicate resistance is dominant,
conditioned by a single major gene pair, and that the
dominant allele is inhibited by modiﬁers.” Address: 1. Assoc.
Prof., Dep. of Agronomy, Ohio Agric. Exp. Station.
1305. Jones, John P.; Hartwig, Edgar E. 1959. A simpliﬁed
method for ﬁeld inoculation of soybeans with bacteria. Plant
Disease Reporter (USDA) 43(8):946. Aug. 15.
• Summary: “Field evaluation of soybean lines for reaction
to bacterial pustule (Xanthomonas phaseoli var. sojense
(Hedges) Starr & Burkholder) has been materially simpliﬁed
under conditions at Stoneville, Mississippi, through the use
of inoculum prepared from infected soybean leaﬂets.
“Field results obtained during the past 3 seasons have
shown that excellent infection could be obtained by using
fresh X. phaseoli var. sojense-infected leaﬂets as a source
of inoculum, Satisfactory infection has been secured with
an inoculum concentration of 10 infected leaﬂets per gallon
of water. A gallon of inoculum is prepared by passing
10 freshly-picked, moderately-infected leaﬂets through
a household food chopper, and then comminuting this
material in 300 to 600 ml of tap water in a food blender.
The suspension is allowed to stand for 1 to 2 hours to permit
bacterial diffusion from the leaf fragments, then ﬁltered
through two layers of cheesecloth and brought to 1 gallon

with tap water. The leaﬂet-inoculum is then employed in the
same manner as pure-culture inoculum.
“Leaﬂet-inoculum has been applied by low- and
high-pressure sprayers, with equally satisfactory results.
Ordinarily small-plot inoculations are made with knapsack
sprayers and large-scale tests with tractor-mounted
equipment.”
“The leaﬂet-inoculum technique is used at Stoneville
in the following manner: Soybeans are ordinarily planted at
this station during May. Plantings made in mid-May are at
a satisfactory stage for inoculation by mid-June. In order to
obtain infected fresh leaf material for inoculum by mid-June,
a small plot of a pustule-susceptible soybean line is planted
in mid-April. The plants of this line are inoculated when they
are 4 to 6 weeks old. The inoculum is prepared from frozen,
infected-leaf material stored from the previous season. The
resulting infected leaﬂets in this ‘inoculum garden’ provide
a large volume of virulent inoculum over an extended
period, which permits the inoculation of experimental lines
at any time conditions are favorable. This feature eliminates
the sometimes critical timing necessary with pure-culture
inoculum. At the same time that fresh leaﬂets are picked
for inoculum others are collected and frozen for use the
following season.
“The method has several advantages, the most obvious
being simplicity resulting from the elimination of a large
amount of tedious laboratory culture work. Routine
inoculation procedures can easily be handled by technicians.
Virulence loss or strain selection that can occur in pure
culture is greatly reduced. Furthermore, the method more
nearly approximates natural infection and therefore gives
a better ﬁeld evaluation of the soybean lines under test.”
Address: 1. Plant Pathologist; 2. Research Agronomist. Both:
USDA, ARS, Stoneville, Mississippi.
1306. Hartwig, E.E. 1959. Hill, a new early maturing
soybean for the South. Soybean Digest. Aug. p. 20-21.
• Summary: Hill is a new high-yielding, shatter resistant,
and disease resistant soybean variety slightly earlier than
Dorman. It will be available for seed producers in 1960 and
should be generally available for planting in 1961.
“The Hill variety was developed and tested by research
workers of the U.S. Regional Soybean Laboratory and
cooperating experiment stations in the Southern States.
Selection of the name Hill follows in a series of naming
soybean varieties developed in the southern regional research
program after Confederate generals. Others in this series are
Lee, Jackson, and Hood.”
Note: This is the earliest document seen (Dec. 2018)
in which Hartwig (or anyone else) comments on naming
southern soybean varieties after Confederate generals. He did
not make this observation in his previous articles on Jackson
and Lee. Jackson might have been named after President
Andrew Jackson who was also a southerner, born between
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North- and South Carolina, died in Tennessee. Jackson
was famously tall, as was the Jackson soybean variety (see
Matthew Roth’s Magic Bean. 2018, p. 165).
Two photos show: Hill soybeans prior to maturity
showing pod development. Mature plants.
A map shows the areas to which Hill is best adapted
in New Mexico, Texas, Arkansas, Missouri, Kentucky,
Tennessee, Mississippi, Delaware, Maryland, Virginia,
and North Carolina. Address: Delta Branch Exp. Station,
Stoneville, Mississippi.
1307. Ichinohe, Minoru. 1959. Studies on the soybean cyst
nematode Heterodera glycines and its injury to soybean
plants in Japan. Plant Disease Reporter, Supplement (USDA)
No. 260. p. 237-48. Sept. 15. Summarized in Soybean
Digest, May 1961, p. 28. [14 ref]
• Summary: 1. Historical review: “The occurrence of the
soybean-cyst nematode in Japan was ﬁrst recorded by S.
Hori in 1915. According to his report, Hori discovered the
nematode on the roots of a soybean plant which was sent
from Shirakawa, Fukushima Prefecture, where the same
disease had been observed for many years. He noticed that
this nematode was different from the root-knot nematode
which had been well known in Japan at that time, and asked
S. Uchida to identify it. In accordance with S. Uchida’s
identiﬁcation, Hori referred the nematode to 21 species
closely related to Heterodera schachtii which had been
known as the causal nematode of ‘Sugar-beet sickness’
in Europe. Hori added in his paper that it is necessary to
compare this nematode with Heterodera göttingiana which
attacks pea in Germany.”
“Ichinohe (1952) compared the soybean-cyst nematode
with specimens of other species of Heterodera, and
described it under the name Heterodera glycines...” Address:
Nematologist, National Inst. of Agricultural Sciences, Tokyo,
Japan.
1308. Chicago Daily Tribune. 1959. Find soybean plant pest
in south Illinois: Threatens 250 million dollar crop. Sept. 19.
p. 13.
• Summary: The soybean cyst nematode has invaded
southern Illinois. It is estimated that Illinois will produce 126
million bushels of soybeans this year, 72% more than any
other single state.
“The nematode, a worm, attacks the roots of soybeans,
lespedeza, common vetch, snap beans, and adzuki beans.”
1309. Chant, S.R. 1959. Viruses of cowpea, Vigna
unguiculata L. (Walp.) in Nigeria. Annals of Applied Biology
(England) 47(3):565-73. Sept.
• Summary: The Cowpea Yellow Mosaic Virus may be
transmitted by a beetle, which has been found on soybeans
at Moor Plantation during the past 5 years. However the
soybean is not a known host of this virus. Address: Federal

Dep. of Agricultural Research, Moor Plantation, Ibadan,
Nigeria.
1310. Lin, Tsung. 1959. [The inﬂuence of insecticides on
the seed germination percentage of rice, wheat and soybean
during storage]. Chung-hua Nung Hsueh Hui Pao (J. of the
Agricultural Association of China) No. 27. p. 60-62. Sept. [2
ref. Chi; eng]
Address: Technician, Taiwan Agricultural Research Inst.
1311. Hall, John P.; Paulus, Albert J. 1959. Soybean
production for beans. University of Tennessee, College
of Education, Subject Matter Mimeo No. 29. 176 p. Oct.
(Knoxville; spiral bound). [140 ref]
• Summary: Contents: Foreword. Acknowledgement.
Introduction. Ode to the soybean. 1. Deciding on the acreage
of soybeans to grow. 2. Selecting the land for soybeans. 3.
Selecting the variety and procuring the seed. 4. Preparing
a suitable seedbed. 5. Inoculating the seed. 6. Planting
the crop. 7. Fertilizing the crop. 8. Controlling weeds. 9.
Controlling insects and diseases. 10. Harvesting the beans.
11. Storing the beans. 12. Marketing the beans.
“Foreword: This Mimeo deals with a crop of
considerable importance in Tennessee. It is grown in every
county from a few farms to as high as 54% of the farms
in Lake County. It is harvested for beans in 85 of the 95
counties. The crop is 5th in source of cash and represents
nearly 4% of the total value of all crops in the State.
“Most of the acreage (89%) is grown alone. Of the 276
thousand Tennessee acres grown in 1958, 58% were grown
for beans, 28% for hay, 12% for silage and grazing and
2% for a green cover crop. While the center of commercial
production is along the western border of our State the
crop is widely adapted and can replace other cash crops in
response to government regulations and price shifts.
“The importance of soybean meal in the feed industry
and its ever expanding use in the human diet provide
considerable assurance for a steady market in the future.
During the last few years the demand for meal has pushed
production ahead of ready uses for the oil. How to bring the
two into better balance is now one of the bigger challenges to
the industry.
“Some of the special advantages of the soybean crop are
its ready market; lends itself to regular tillage, seeding and
harvesting equipment; no limit in acreage; easily substituted
for other summer cash crops and so far, diseases and insects
have been less a problem than with longer established crops.
“The content of this Mimeo was guided by fellow
teachers in the soybean producing areas of our State. The
fact that it is co-authored by one of them should have a
special meaning. The other author needs no introduction to
this group. The content follows a familiar pattern which has
proved its worth many times over in the 28 mimeos which
preceded this one. As always the College of Agriculture has
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checked the technical accuracy.
“I am happy to say that our Department is providing a
copy for every teacher in the State, and multiple copies to
those who will be teaching the crop to the boys, young and
adult farmers in their classes. For their sake study this latest
addition to our mimeo family most carefully and then teach
it with the vigor and enthusiasm which you know will bring
results.
“J.W. Carney, State Supervisor, Vocational Agriculture.”
“Acknowledgement: This publication is the 29th in the
Mimeo series. It consists primarily of quotations and tabular
data from agricultural experiment stations and extension
service publications. The users of this Mimeo are indebted
to the many institutions and people who supplied the needed
information.”
Introduction (by Paulus): “Many things have happened
in the soybean world since the publication of Mimeo 9,
‘Increasing the Production of Soybeans for Wartime Needs,’
in February, 1944. That publication of 39 pages seemed
to bring together most of the information on soybean
production which was then available.
“The rapid expansion of the feed industry and the
many new uses for the bean in industry and for human
consumption has almost completely changed the picture
during the last 15 years. This Mimeo attempts to cover these
changes and to provide the sort of information which will
permit the individual producer to ﬁt his own farm operations
into the larger picture.” Address: 1. Teacher of Vocational
Agriculture, Martin, Tennessee; 2. Prof. and Subject Matter
Specialist, Dep. of Agricultural Education.

to inﬁnite numbers. Man is subjected to environmental
pressures just as other forms of life are, and he competes
with other organisms for food and space.
“Utilizing the traits that sharply differentiate him from
other species, man has developed a technology permitting
him to modify environments to meet his needs. Over the
past several centuries, the competition has been almost
completely in favor of man, as is attested by decimation of
vast vertebrate populations, as well as populations of other
forms of life (Thomas, 1956). But while eliminating many
species, as he changed the environment of various regions
to ﬁt his needs for food and space, a number of species,
particularly among the Arthropoda [insects], became his
direct competitors. Thus, when he subsisted as a huntsman
or foraged for food from uncultivated sources, early man
was largely content to share his subsistence and habitat with
the lower organisms. Today, by contrast, as his population
continues to increase (Hertzler, 1956) and his civilization to
advance, he numbers his arthropod enemies in the thousands
of species (Sabrosky, 1952)...” Address: 1. Entomology,
Citrus Exp. Station, Riverside, California. 1. Assoc. Prof. of
Entomology, Univ. of California, Berkeley.

1312. Peters, Elroy J.; Klingman, D.L.; Larson, R.E. 1959.
Rotary hoeing in combination with herbicides and other
cultivations for weed control in soybeans. Weeds 7(4):44958. Oct. [4 ref]
• Summary: “Early patent records show that a rotary-hoe
type of implement has been in existence since 1839 (2).
The rotary hoe was used on soybeans as early as 1915, and
important considerations for weed control were discussed
in ‘Soybeans in Indiana, 1928,’ (1) but its use did not
become widespread until about 1929.” Address: Research
Agronomists, Crops Research Division, ARS/USDA, and
Agricultural Engineer, Agricultural Engineering Research
Division, ARS/USDA.

1314. McCay, Clive M. 1959. The use and abuse of food:
The impact of current public opinion on the use of foods.
Natural Food and Farming (Atlanta, Texas) 6(6):6, 29-30,
32. Nov.
• Summary: About the concerns of various groups of people
drinking milk and consuming ﬂuoridated water. There has
been much recent concern about the strontium 90 content
of milk as a result of fallout, and of the cholesterol content
of milk. “Part of the public has turned from conventional
[animal] fats to oils such corn, cottonseed, olive, soybean,
and safﬂower. New margarines are appearing on the market
boasting of their content of unsaturated fatty acids.”
“If these trends continue, revolutionary changes may be
forced upon the dairy industry... Butter may have to be mixed
with corn oil in order to compete with special margarines...”
“The next great concerns of the public about milk are
due to its content of spray residues and antibiotics. Mass
spraying against such pests as the gypsy moth has caused
much concern over the DDT that ﬁnds its way into milk.”
Address: Ph.D., Prof. of Nutrition, Cornell Univ., Ithaca,
New York.

1313. Stern, Vernon M.; Smith, R.F.; Van den Bosch, R.;
Hagen, K.S. 1959. The integrated control concept. Hilgardia
(California Agric. Exp. Station) 29(2):81-101. Oct. [89* ref]
• Summary: “All organisms are subjected to the physical
and biotic pressures of the environments in which they
live, and these factors, together with the genetic make-up
of the species, determine their abundance and existence in
any given area. Without natural control, a species which
reproduces more than the parent. stock could increase

1315. Raheja, P.C. 1959. Why not grow soybeans? It is
nutritious and paying. Indian Farming 9(9):26-29. Dec.
Series 2. Continued in the Jan. 1960 issue, p. 18.
• Summary: Contents: Introduction. Search for promising
varieties (starting at Pusa in Bihar in 1920). Cultivation:
Sowing, fertilizer application, thinning and inter-culture,
irrigation. Diseases and pests: Mosaic, downy mildew, pod
borers, leaf hoppers. Seed viability.
“The soybean can be grown successfully in the drier
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areas of the country where rainfall does not exceed 35
inches. It is grown in the hills up to elevations of 6,000
feet above sea level, particularly in Assam, Orissa, Bengal,
Manipur, the Khasi and Naga Hills and the Kumaon Hill is
U.P.” [Uttar Pradesh].
The best time for planting soybeans in Delhi is the last
half of July.

1322. Redaelli, Dauro Correa. 1959. Pragas da soja [Soybean
diseases]. In: 1959. Soja no Rio Grande do Sul. Secretaria da
Agricultura (Companha da Produtividade Agricola): Porto
Alegre. 83 p. See p. 49-54. Chap. 4. [Por]
• Summary: Describes the major soybean diseases in Brazil
and suggests methods of their control. Address: Secretaria da
Agricultura, Defesa Sanitaria Vegetal, Brazil.

1316. Athow, Kirk L.; Probst, A.H. 1959. Indiana soybean
disease and crop condition survey, 1959. Indiana Agric. Exp.
Station, Mimeo No. ID-39. *
Address: Indiana.

1323. Rio Grande do Sol, Brazil, Secretaria da Agricultura,
Industria e Comercio. 1959. Soja no Rio Grande do Sul
[Soya in Rio Grande do Sul]. Porto Alegre. 83 p. (Campanha
da Produtividade Agricola). [Por]
• Summary: Contains 8 chapters by different Brazilian
authors; each is cited separately. Address: Brazil.

1317. Hildebrand, A.A. 1959. A root and stalk rot of
soybeans caused by Phytophthora megasperma Drechsler
var. sojae var. nov. Canadian J. of Botany 37:927-57. *
1318. Pearse, F.S. 1959. Low cost weed control in soybeans.
Down to Earth 14(4):7-8. [4 ref]*
Address: Dow Chemical of Canada Ltd., Sarnia, ON.
1319. Smith, P.E. 1959. New soybean varieties in Ohio. Ohio
Farm and Home Research 45:23. *
1320. Fernandes Teixeira, Edgar. 1959. Enormes
possibilidades para o cultivo da soja [The enormous
possibilities for soybean cultivation]. In: 1959. Soja no Rio
Grande do Sul. Secretaria da Agricultura (Companha da
Produtividade Agricola): Porto Alegre. 83 p. See p. 3-16.
Chap. 1. [Por]
• Summary: Discusses: Soybean cultivation in Japan. Soya
in India (and the work of Mahatma Gandhi starting in 1932).
Soya in the USA. Soya in Soviet Russia (from 1926 to
1943 the area planted to soybeans grew four-fold). Soya in
Brazil. Soya in Sao Paulo. Nematodes: An obstacle. Address:
Secretaria da Agricultura, Diretoria Geral, Brazil.
1321. Figueiredo Paz, Ataliba de. 1959. Uma planta cuja
cultura deve ser estimulada [A plant whose cultivation
should be encouraged]. In: 1959. Soja no Rio Grande do
Sul. Secretaria da Agricultura (Companha da Produtividade
Agricola): Porto Alegre. 83 p. See p. 63-76. Chap. 7. [Por]
• Summary: Thirty years ago Professor Ataliba de Figuerido
Paz conducted many soybean experiments at the Escola de
Agronomia e Veterinaria da Universidade do Rio Grande
do Sul, Brazil. A table shows imports of soybeans in 1919,
1920, and 1921 from China (the main supplier), Japan, the
USA, and other countries. Discusses the main varieties
grown in Brazil, medium and late varieties, soybean
pests, soya in human nutrition, how soymilk is made from
soybeans, soya–an excellent forage. Address: Escola de
Agronomia e Veterinaria da Universidade do Rio Grande do
Sul, Brazil.

1324. Brentzel, W.E.; Jensen, L.A. 1959? Crop diseases.
North Dakota Agric. College Ext. Serv. No. A-291. 12 p.
Undated. *
• Summary: A table shows symptoms of attack by fungal,
bacterial, and virus diseases of soybeans and 6 other crops,
along with recommended control measures.
1325. Soybean Digest. 1960. USDA research may put more
U.S. soybeans in Japanese foods. Feb. p. 20-21.
• Summary: Photos show: (1) A.K. Smith, NRRL chemist,
and Tokuji Watanabe, visiting Japanese scientist, examining
a cake of tofu. (2) Watanabe wet-grinding soybeans to be
used in making tofu.
In 1959 Japan imported an estimated 35 million bushels
of U.S. soybeans, almost 10 times the quantity imported in
1950. “About half the soybeans used in Japan are eaten as
traditional foods, most of which are made in processes that
begin with whole soybeans... Recognizing that Japanese
whole-bean processors use limited amounts of our soybeans,
Dr. Smith recommended studies of U.S. beans in Japanese
food processes. The work began at the Northern Utilization
Research and Development Division [NRRL] in Peoria,
Illinois Research on miso was performed by Dr. Hesseltine,
NRRL microbiologist, working with Kazuo Shibasaki, on
leave from Tohoku University, Sendai, Japan. Research on
tofu was conducted by Dr. Smith and A.M. Nash of Peoria,
working with Tokuji Watanabe, on leave from the Japanese
Ministry of Agriculture and Forestry.
“Japanese processors say our beans absorb water, cook,
and ferment more unevenly than their own. They also object
to foreign matter, split and broken beans, and other crop
material in our beans and to the color and ‘beany’ ﬂavor of
products made from them... U.S. soybeans, introduced from
the Orient, have for 25 years been bred for yield, oil content,
pest resistance, and similar characteristics but not for food
processes that begin with whole beans–about half the total
use in Japan.”
1326. Zeisler, Karl F. 1960. Soy beans. Flower Grower and
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Home Garden Magazine 47(2):20, 22. Feb.
• Summary: Few American bean eaters know the ﬂavor of
the edible soy bean. “I have grown soy beans in my garden
for nearly 20 years, have never had a crop failure, have never
been disappointed in the abundant yield, and still delight in
introducing gourmets to a new vegetable taste that is nutty
as dry sherry, crisp as water chestnuts, aromatic as freshpicked baby limas and yet almost as sweet as early peas.
It’s a home garden crop you can’t miss on... It is a piquant
nugget for tossed salads, a meat-extender for meatloaf and
substitute for cracker crumbs atop a casserole.” He likes the
Bansei variety. Discusses how Henry Ford grew non-edible
soy beans on 10,000 acres in Lenawee County, Michigan. To
keep cottontail rabbits from eating young soybeans, cover
them with chicken wire. Address: Teacher of journalism,
Univ. of Michigan.
1327. Kerr, J.A. 1960. Growing soybeans in Queensland.
Queensland Agricultural Journal 86(3):153-57. March 1.
Summarized in Soybean Digest, Jan. 1962, p. 31.
• Summary: Contents: Introduction. Soybean plant. Varieties
(Nanda, Yelnando, Clemson non-shatter, and Pelican are
most promising for commercial seed production; Avoyelles,
Otootan, and Gatan for green manure or fodder). Time of
planting. Planting. Depth of planting. Hay stands. Crop
cultivation. Damage by hares and wallabies. Harvesting.
Yields. Storage of seed. Soybean hay. Green fodder or
ensilage. Crop prospects.
“The Queensland Department of Agriculture and Stock
has been working for 25 years [i.e., since about 1935] on
the selection and testing of soybeans in the South Burnett
district.”
“Soybeans have been produced in commercial quantities
in Queensland for the past 10 years and there are indications
that the acreage planted will expand considerably during the
next few years” (p. 157).
The plant breeding program conducted by the
Department of Primary Industries at Kingaroy resulted in
the adaptation of several progenies and varieties, including
Nanda. Yields of 36 bu/acre have been harvested from
commercial stands in South Burnett, but the average is about
15-18 bu/acre. Yields from irrigated areas will normally
exceed yields from rain-grown crops by up to 50%.
A photo shows soybeans being harvested with an
autoheader.
Note from Paul Smith of Soy Products of Australia Pty.
Ltd. 1995. April 11 (p. 2). “Archie Kerr was a well know
agronomist who was extremely active in the Kingaroy areas.
In the late 1940s and early 1950s the farmers in Kingaroy
were particularly progressive and innovative, pioneering
the growing of navy beans, haricot beans, peanuts and
soybeans–urged on by people like Kerr and my father” [Ron
Smith of SPA]. Address: Plant breeder, Queensland Dep. of
Agriculture, Australia.

1328. American Soybean Association. 1960. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 144 p
Advertisers’ index. 22 cm.
• Summary: Contents: American Soybean Association.
Japanese American Soybean Institute. National Soybean
Processors Association. Soybean Council of America.
Midsouth Soybean and Grain Shippers Association. Ontario
Soya-Bean Growers’ Marketing Board. U.S. Department
of Agriculture: Agronomic Research (ARS [Agricultural
Research Service]), Disease Research, Entomological
Research, Utilization Research and Development (Northern
Utilization Division [NRRL], Eastern, Southern, Western),
Marketing Research.
Tables: (1) World soybean production. (2) Canadian
soybean production. (3) Soybean production, utilization
and value, 1936-1959 Canada. (4) Soybean crushings in
Canada. (5) Soybean production–United States (with acreage
and yield), 1924-1959. (6) U.S. Soybean production by
states (1959). (7) U.S. soybean production, supply, and
utilization (incl. exports, carryover), 1924-1959. (8) U.S.
soybean production, acreage, and yield by state, 1924-1959.
(9) U.S. soybeans: Inspected receipts. (10) U.S. soybeans–
supply and distribution, 1952-1959 (1,000 bushels). (11)
U.S. Soybean oil meal and cake production, supply and
utilization, 1924-1959 (1,000 tons). (12) Soybean oil, meal
and cake production and stocks by states, 1955-1958. (13)
Oilseed cake a meals, supply and distribution, Oct. 1950-59.
Incl. soybean, cottonseed, linseed, peanut, copra, total. (14)
Production of protein concentrates (cake and meal), 193741 (avg.) to 1951-59. Incl. soybean, linseed, cottonseed,
copra, gluten feed and meal, tankage and meat scraps, ﬁsh
cake and meal, dried milk products (dried and concentrated
skim milk, buttermilk, and whey used for animal feed),
other milk products (fed on farms), total. Note: In 195354,395,000 tons of dried milk products were fed to animals.
(15) U.S. soy ﬂour production. (16) Production and exports
of soy ﬂour and grits (incl. full fat, low fat, and defatted
products, exported commercially or to military). (17)
Production of mellorine [frozen dessert where vegetable oil
replaces butterfat], 1953-59, by month. (18) U.S. fats and
oils production, 1937-41 (avg.) to 1959. Incl. Butter, lard,
edible beef fats, total edible animal fats, corn oil, cottonseed,
edible olive oil, peanut oil, soybean oil, total edible vegetable
oils, inedible oils. (19) Soybean oil utilization, 1931-1959
(million lb). Incl. Foods: Margarine, shortening, other, total,
Non-food products: Soap, paint & varnish, other drying
oil products, miscellaneous, loss, total, total domestic
disappearance. (20) Same as No. 19 but in percentages.
(21) Utilization of soybean products, 1955-56 to 195859. Incl. meal and oil: Livestock feed, industrial, fertilizer,
export; from 1955 to 1959, use of soybean oil meal as a
fertilizer was negligible, whereas 2.5 to 3.9% was exported.
(22) Prices of U.S. soybeans, by month and season average,
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1923-1959. (23) Same as No. 22 but only for No. 1 yellow:
Chicago, Illinois country shipping points, Minneapolis. (24)
Same as No. 21 but soybeans for crushing, No. 2 yellow.
(25) Value of U.S. soybean crop, 1925-59 (thousand dollars)
in these states: Total USA, Illinois, Iowa, Indiana, Ohio,
Missouri, Minnesota. (26) Soybean price support operations,
1932-33 to 1959-60. Started in 1941-42 and has continued to
the present, with a peak of $2.56 per bushel in 1953-55. (27)
Price spread, soybeans and end products, 1945-1958. Spread
between price received by farmers and value of products.
(28) Prices of U.S. soybean oil meal (44% protein), 19291959 by month. (29) Prices of U.S. crude soybean oil, by
month, 1929-30 to 1959-60. (30) Imports, exports, soybeans,
oil and meal.
(31) Soybeans: Inspections for export, 1957-59, with
country of destination and port of departure. (32) U.S. trade
in soybeans, fats and oils. (33) Oil and fat exports under
P.L. 480. Total, cottonseed oil, soybean oil, Oct. 1954 to
Sept. 1959. Incl. country of destination, the top four being
Turkey, Pakistan, Israel, and Egypt. (34) Imports, exports
cake and meal, 1929-1958, incl. cottonseed, soybean,
linseed, peanut, copra. Exports incl. country of destination.
(33) Soybeans: Crushings and yields of oil and meal. (35)
Bar chart: Major markets for U.S. soybeans since 1953:
West Germany, Netherlands, Other Europe, Japan, Canada,
Other. (36) Composition of soybean seeds, by variety, incl.
Maturity Group No., % protein, % oil, weight of 100 seeds in
grams. (37) Amino acids of soy protein. (38) Composition of
Lecithin. (39) Composition of soybean oil, by variety. Incl.
linolenic acid, linoleic acid, oleic acid, saturated acids.
Ofﬁcial standards for soybeans, Revised effective
Sept. 1, 1955. Soy ﬂour standards, for full-fat, low-fat, and
defatted. Densities of various soybean products. Map of the
USA showing the best adapted soybean varieties for each
major soybean producing state. Directories: Processors of
soybeans, by state, with address and names of ofﬁcers (p. 5674). Canadian soybean processors (p. 74). Manufacturers of
50% protein soybean meal (by state, p. 76). Foreign soybean
processors, by country (p. 78-81). Reﬁners of soybean oil,
by state (p. 82-84). Manufacturers and handlers of soy foods
(p. 86-93): Beverages, breakfast foods, canners of green
vegetable soybeans, canners of mature soybeans, cookies,
crackers, toasts and wafers, frozen desserts (companies
that make vegetable oils used in frozen desserts), health
food store & supply houses, lecithin, macaroni, spaghetti
& noodles, margarine, meat substitutes, proteins (Grifﬁth
Labs, Gunther, Worthington Foods), pudding powders
(Brockville, Ontario, Canada), Salad and cooking oils,
shortening, sausage binders, seasonings, soups, soybean
oil, soybeans for cooking and sprouting, soy butter (Town
Food Co., Riverside, California, makes “Town: soy lecithin
spread”; Shedd-Bartush Foods, Detroit, Michigan, makes
“Willow Run” soy spread), soy cheese [tofu], soy ﬂour, grits
and ﬂakes, soy ﬂour mixes, soy milk, soy sauce, sprouts,

vitamins, whipping agents.
Manufacturers of industrial products employing
soybeans (p. 94-95): Caulking compounds & ﬂoor tile,
coated papers & leather dressing, ﬁre-ﬁghting foam,
glues, plywood & adhesives, insecticides, laminating,
lecithin, oilcloth and coated fabrics, paints and varnishes
(13 companies), paper sizings, wallpaper and wallboard
coatings, resins, soaps, soybean fatty acids (8 companies),
soybean oil. Services for the industry (p. 96-109): Analysts,
appraisals, brokers, commission merchants & jobbers,
consultants, engineering services, export elevators, exporters
& importers, export warehousing and handling, farm
management, ﬁeld warehousing, futures market, market
analysis, mill construction contractors, milling service,
miscellaneous services, oil transports, transportation.
Equipment and supplies for the soybean industry (p.
110-32): Aspirators, bagging equipment, belting, chains,
conveyors, elevators, defoliants, drying and aeration
equipment (farm driers, grain driers, meal driers), dust
control systems & dust collectors, elevator buckets,
fans, farm equipment, fertilizers, fumigants, fungicides,
germinators, grain and seed cleaning and separation
equipment, grain grading equipment & moisture testers,
grain handling equipment, granulators, grinding & mixing
equipment, herbicides, insecticides & pesticides, inoculants,
laboratory equipment, man-lifts, material level indicators,
materials handling equipment, miscellaneous equipment,
packaging materials, pelleting machines, power transmission
equipment, pumps, respirators, seed protectants, sifters,
soil testing, soybean storage (elevator & processing units,
farm units), spraying and irrigating equipment, temperature
systems, transportation equipment, truck lifts, unloaders,
waterprooﬁng, weighing and packaging equipment.
Soybean processing [crushing] and oil reﬁning
equipment and supplies (p. 134-42): Bleaching and ﬁltering
equipment, catalysts, complete plants [for crushing],
continuous counter-current solvent extractors, continuous
screw presses, degumming, deodorization, fractionation,
hydraulic pressing equipment, hydrogenation, margarine,
miscellaneous equipment, neutralization, shortening, solvent
recovery, solvents, soybean seed [suppliers and private
breeders], vegetable soybean seed. Advertisers’ index. Incl.
Allied Mills, V.D. Anderson, ADM, Arkansas Grain Corp.,
Big 4 Cooperative Processing Assn., Blaw-Knox Co., Buhler
Mill Engineering Co., Cargill Inc., Central Soya Co., Crown
Iron Works Co., Dannen Mills Inc., Delphos Grain and Soya
Products Co., Albert Dickinson Co., Louis Dreyfus Corp.,
Esso Standard Oil, Farmers Cooperative Assn., Farmers’
Cooperative Co., Felco Soybean Oil Meal Dealers, French
Oil Mill Machinery Co., Funk Bros. Seed Co., Galesburg
Soy Products Co., General Mills Inc., Jacob Hartz Seed Co.,
Inc., Honeymead Products Co., Huntley Mfg. Co., Illinois
Soy Products Co., Iowa Milling Co., Iowa Soya Co., Jensen
Mills, Kansas Soya Products Co, Inc., Spencer Kellogg
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& Sons, Inc., Lauhoff Soya Co., Albert Lea Engineering
Co., North Iowa Cooperative Processing Assn., Penola Oil
Co., Phillips Petroleum Co., Pillsbury Co., Port of New
Orleans, Quincy Soybean Products Co., Rice Grain Corp.,
Seedburo Equipment Co. (measures oil content of soybeans
in 10 minutes), Skelly Oil Co., A.E. Staley Mfg. Co., T.W.
Wood & Sons (Seedsmen since 1879; Richmond, Virginia).
Address: Hudson, Iowa.
1329. Soybean Digest. 1960. Breeders shift to protein,
disease. March. p. 17.
• Summary: “The next 10 years will bring increased
emphasis in soybean breeding on disease resistance
and quality and quantity of protein, Agronomist Harvey
Thompson predicted to seedsmen attending the annual Crop
Improvement Day at Iowa State University Feb. 16.
“Since their introduction into the United States in
1920, soybeans have been improved mainly on the basis of
percentage of oil, yield, lodging and shattering resistance,
maturity and like characteristics. Oil has been ‘all-important’
in soybean breeding programs, Thompson pointed out. Now
on a bushel basis, protein is just as important dollarwise as
oil. Sixty percent of the high-protein vegetable and animal
protein used as food and feed in the United States comes
from soybeans.
“In view of these facts, long-term soybean breeding
programs will probably put more emphasis on protein than
in the past–perhaps even at the expense of oil. The soybeans
that we now grow contain about 40% protein and more
than 21% oil, Thompson said. In the future, soybeans could
contain 45% protein and 21% oil, but a program to develop
such a bean might take 20 years, Thompson added.
“In breeding for disease resistance, breeders recognize
that at the present time, soybean diseases cause about 13%
reduction in soybean yields each year, Thompson said. The
diseases doing the most damage in Iowa are brown stem rot,
stem canker, bacterial blight, bacterial pustule and downy
mildew. The damage caused by any of these diseases can
be considerable. For instance, brown stem rot has reduced
yields of soybeans by 23% at Cresco and 18% at Ames.
“Sources of resistance to potentially serious diseases are
found now in varieties undesirable for ﬁeld crop production,
Thompson pointed out. So it’s hard to develop a resistant
variety as good as present varieties. It will take time to
develop new disease-resistant varieties, Thompson said.
And until disease-resistant varieties are available, farmers
will continue to use soybeans in rotations to keep down the
danger of disease. Thompson also told the seedsmen that
for maximum yields a soybean variety should use most of
the growing season. Every day’s advance in maturity of a
soybean variety results in about a half bushel reduction in
yield per acre. For instance, in southern Iowa where Clark
will mature it yields about 6.4 more bushels per acre than
Hawkeye which matures 14 days earlier. The same is true

when comparing varieties with earlier varieties in other areas
of the state.”
1330. Hartwig, E.E. 1960. Soybean varieties, diseases, and
practices in the midsouth. Soybean Digest. April. p. 16-17.
• Summary: From his talk before the Tri-State Soybean
Production and Marketing Forum, Lake Providence,
Louisiana.
“Soybeans are now either the No. 1 or No. 2 crop from
the standpoint of land use on many of your farms. Because
of the high percentage of land used for soybeans, the success
of your farming operation will be closely related to your
success with soybeans. Soybeans are well adapted to the area
and their management requirements are such that the crop
can be ﬁt in very satisfactorily with the production of cotton,
corn, or rice.
“One of the ﬁrst requirements for success with soybeans
is to set a goal to produce 35 to 40 bushels per acre. This
goal can be reached in most years and exceeded in some
years. The basic requirements to produce such a yield are to
plant an adapted variety during May or early June, obtain a
uniform stand, and then control weeds and insects.
“Disease Resistance: Much of our soybean research
program at the Delta Station is devoted to a breeding
program to develop varieties better adapted for the Southern
States. In this program we are also studying the factors which
make one variety better than another. We have learned that
diseases can reduce yields. The high humidity along with
high temperatures, which is common during the summer
months, is favorable for the development of leaf diseases.
The most efﬁcient method of controlling these diseases is
through the use of resistant varieties.
“The disease bacterial pustule is present on susceptible
varieties over much of the South each year. Yield reductions
of 8% to 15% have been measured. The varieties Lee, Hood,
and Hill are resistant.
“Another common disease in the Delta area is target
spot. Yield reductions of 18% to 32% have been measured on
susceptible varieties in 6 of the past 11 years. Dortchsoy 31
is one of the most susceptible varieties. Jackson, Lee, Hood,
Hill, and Bienville all have a high degree of resistance.
“Much publicity has been given to the cyst nematode
since it was found in west Tennessee. All of our best adapted
varieties are susceptible. We do have a source of resistance
and work is progressing as rapidly as possible to add this
resistance to our better varieties. Although we are attempting
to develop resistant varieties as rapidly as possible, a 2-year
rotation is very effective for producing soybeans on infested
soil. Crop damage from cyst nematodes has been observed
only on the very light sandy soils.
“Another factor which has received considerable
attention in our breeding program is seed holding. Shatter
resistance in a variety is additional insurance against losses
after the crop is produced and permits harvesting a larger
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acreage with each combine. Lee has the highest degree of
shatter resistance of any variety available but Hill follows
closely. The varieties Hill, Hood, Lee, Jackson, and Bienville
are all capable of producing high yields of good quality
seed. They cover a range in maturity of 6 weeks and differ in
growth characteristics. For the area represented here, I would
rate Lee the No. 1 variety around which to add either earlier
or later varieties for convenience in harvesting and other
management practices. Lee has a 10-year average of 43.5
bushels per acre in plots on Sharkey clay at Stoneville. Lee
is resistant to the major diseases common to the area and has
excellent seed holding.
“Hood was named in 1958 and seed-stocks are now
available at reasonable prices. Hood is 8 to 10 days earlier
than Lee. It is a yellow. seeded variety released speciﬁcally
to replace Ogden. Hood has produced higher seed yields in
all areas than Ogden and is superior in seed holding. Hood
does not hold its seed as well as Lee. At Stoneville, Hood
has an 8-year average yield 8% below that of Lee, but at
Stuttgart Hood has a 5-year average slightly above Lee.
Growth characteristics are much like Ogden.
“Hill is a new variety named in 1959 and seed is still
limited. It is 14 to 18 days earlier than Hood. Hill resembles
Lee in many of its characteristics and holds its seeds nearly
as well. It is somewhat better suited for production in the
north Delta than in the central or lower Delta. It is also
better suited for production on the heavier soils. On clay in
Mississippi Delta tests it has a 6-year average of 8-10% less
than Lee.
“Jackson is 10 days later and 12-15 inches taller than
Lee. The 10-year average yield for Jackson at Stoneville is
8% below that for Lee on the sandy loam. Jackson does not
hold its seed as well as Lee. The taller growth of Jackson
may be preferred by some growers.
“Bienville is 3-5 days later than Jackson and averages
slightly taller. In most areas the production is very similar
to that of Jackson. At Baton Rouge, Bienville has produced
higher seed yields and better quality seed than Jackson.
“Weed Control: Weed control is essential if top yields
are to be produced. A good chemical for effective weed
control in soy beans is still something for the future. On
land known to be heavily infested with weeds, delaying
planting until late May or early June will permit preplanting
cultivation to destroy many weeds and weaken others. It also
will enable soybeans to emerge quickly and grow rapidly and
get ahead of the weeds.
“The rotary hoe is effective for destroying emerging
weed seedlings but will do nothing to established
Johnsongrass or nut grass. Summer fallowing after
harvesting a grain crop is perhaps the most efﬁcient method
of controlling Johnsongrass.
“On the heavy soils where many of our soybeans are
grown, the hazards of obtaining a stand can be reduced
appreciably through the use of a planter equipped with

double-disk openers. This equipment permits placing seed in
ﬁrm, moist soil where it will germinate immediately. Rapid
emergence is very beneﬁcial from the standpoint of weed
control.
“After the crop is produced care should be taken to
adjust the combine so that harvest losses are held at a
minimum. Cutting high enough to leave 5 or 6 pods per foot
of row means a loss of 1 bushel per acre. Thirty-six to 40
beans on the ground per square yard is also 1 bushel per acre.
Harvest losses are known to run as high as 8 to 10 bushels
per acre. Additional care to save these beans adds little to the
production costs, but adds appreciably to the proﬁt.
“Two very worthwhile attachments for the combine are
a rotary cleaner and a straw shredder. The rotary cleaner will
remove the weed seeds and aid in putting a quality product
on the market. The straw shredder chops the straw into short
pieces and spreads it evenly over the ground. The straw can
then be worked into the soil with little difﬁculty with other
machinery.” Address: Research Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
1331. Soybean Digest. 1960. Weeds–still your worst enemy:
Timely culture is still most important. Delays may be
serious. But don’t plant too early. April. p. 6-7. Cover story.
• Summary: “’Due to the cost and the annual variability
of the presently recommended weed control chemicals
in soybeans, we still favor proper cultural weed control
methods,’ says Paul W. Santelmann, assistant professor of
the department of agronomy, University of Maryland.
“’Proper seedbed preparation, not planting too early,
use of high quality weed-free seed, proper rotary hoeing
and cultivation are still the best recommended weed control
practices here in Maryland.’ As elsewhere. Herbicides are
recommended by a number of state experiment stations for:
“1–Exceptionally weedy situations where even the best
cultural methods do not control the weeds, or where it has
not been possible to cultivate at the proper time. Oliver C.
Lee, Purdue University extension botanist, notes: ‘I have yet
to see a practice of cultivation that will handle giant foxtail
in the row. I would say that in extreme cases of giant foxtail
there is only one answer and that is to treat with chemicals
over the row.’
“2–Use on other more tolerant crops in the rotation. A
good program of weed control includes all crops, and the
herbicides are used mostly on the other crops, at least until
we ﬁnd more satisfactory herbicides for use on soybeans.
“Cultural practices on soybeans include three basic
steps:
“1–Seedbed preparation, using disk and harrow.
2–Across-the-row shallow tillage with spike-tooth
harrow, weeder or rotary hoe.
“3–Between-the-rows cultivation with shovel or sweeptype cultivator.
“Soybeans are good competitors of weeds (except for
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grasses) when the soil is warm, but poor competitors in cold
soil. That is why delaying planting until the soil is warm is
universally recommended. Then the beans emerge quickly
and have a chance to get ahead of the weeds.
“Seedbed Preparation: The old idea of seedbed
preparation was to work the land several times to kill several
crops of weeds before planting the crop. Some research men
now question whether this system results in more effective
weed control. But Iowa workers say that under conditions
of heavy weed infestation, optimum growth and delayed
seeding the technique may be effective.
“In any case, the most important tillage operation in the
preparation of the seedbed is the one just before planting.
When this is done properly, soybeans emerge ahead of the
weeds and the soil surface is left level as an aid to shallow
tillage operations. Good seedbed preparation results in dry
topsoil at the time of seeding with the beans being planted in
the moist soil below. This gives the beans a boost and retards
the weeds which mostly germinate in the top 1 inch of soil.
“Delays in seedbed preparation due to wet weather may
be serious if they delay seeding and may necessitate an extra
tillage operation.
“Illinois workers are convinced that farmers can cut
down on ﬁeld operations in preparing their seedbeds without
also cutting yields. In tests with minimum tillage in which
the ground was plowed and the seed planted with no other
working of the soil, yields were just as high as with the usual
method–plowing, disking, harrowing and planting.
“Minimum tillage is not expected to increase yields but
the Illinois men say it does cut costs.
“Shallow Cultivation: The spike-tooth harrow, the
weeder and the rotary hoe all operate at shallow depths
and at speeds that permit large acreages to be covered in a
day. The rotary hoe generally gets the nod as ﬁrst choice. It
can be used over a wider range of soil conditions and bean
seedling sizes than the other two implements. The low cost
of the use of the rotary hoe permits economical weed control
even when repeated two or three times.
“You should begin with the rotary hoe after the majority
of weeds have germinated but not yet emerged–when
they are in the white. As soon as surviving weed seedlings
become established and the bean seedlings are large enough
to be seriously injured–say 4 to 6 inches high–then shift to
row cultivation.
“In general two timely and effective hoeings will
be enough in many ﬁelds, but this is determined by the
season and by the kind and size of weeds. The rotary hoe is
useless after the weeds become well established. Drive the
implement at a speed of 8 to 12 miles per hour and weight as
needed to properly stir the ground.
“Elroy J. Peters, research agronomist at the University of
Missouri, notes: ‘In some cases it may be better to rotary hoe
when the ﬁeld is wet and the weeds are small rather than wait
for dry weather and run the risk of having the weeds become

too large. We think rotary hoeing can be done successfully
when it is just dry enough so that the soil will hold the tractor
and mud will not ball up on the rotary hoe.’
“Professor Santelmann at the University of Maryland
states: ‘Many of our farmers are switching from grounddriven rotary hoes to power-takeoff rotary hoes and report
much more satisfactory results with regard to weed control.”
“Row Cultivation: In many cases one row cultivation
may be enough, but two or more are common. In Purdue
University experiments the highest yields and No. 2
soybeans were obtained with 40-inch rows when soybeans
were rotary hoed twice and cultivated twice. Additional
rotary hoeing, cultivating or hand weeding had little effect on
yield but did produce No. 1 grade soybeans.
“One rotary hoeing and one shovel cultivation dropped
the yield only 1.4 bushels per acre as compared with two
of each, but resulted in three times as many weeds, and the
harvested beans graded No. 3.
“A.H. Probst and O.W. Luetkemeier of Purdue
University state: ‘We believe the best culture of row beans is
two timely rotary hoeings plus two shovel cultivations. This
treatment should give the most economical returns under
most conditions and should keep weed populations near
a minimum. Stage of weed and bean growth, and soil and
weather conditions should govern when you do these jobs.
With two hoeings and two cultivations we hoed about 16 and
22 days after planting and cultivated about 27 and 39 days
after planting during the 3-year study.’
“Quoting Robert P. Upchurch, department of ﬁeld
crops, North Carolina State College, Raleigh: ‘Our biggest
problem seems to be the control of broadleaf weeds which
emerge with the soybeans and grow at about the same rate
as the soybeans. Such weeds are cocklebur, lambsquarter
and pigweed. These weeds may also germinate in the middle
of the soybean rows after the last plowing. These particular
weeds cause a problem not only from the standpoint of
competition with soybeans for nutrients and water but they
also interfere with the harvesting operation.
“’The weedy grasses and certain types of broadleaf
weeds do not seem to cause a great deal of a problem
where the soybean farmer can perform his mechanical
cultivation at an appropriate time. Many of our soybean
farmers are controlling weeds in their soybeans by two to
four cultivations. These can be performed at an expense of
approximately 50 to $1 per acre. With this cost of controlling
weeds, I seriously doubt that we could market and sell them
an herbicide which would result in a saving.’”
1332. Soybean Digest. 1960. Herbicides for use on
soybeans: A roundup of the latest State Experiment Station
recommendations. April. p. 7-10.
• Summary: Recommendations are given by state for the
following states: Illinois, Indiana, Ohio, Iowa, Missouri,
Minnesota, Nebraska, North Dakota, Wisconsin, Arkansas,
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Mississippi, Kentucky, Louisiana, Maryland, South Carolina,
Georgia, Arizona.
The widely recommended herbicides are: Randox
(CDAA, for annual grasses, especially giant foxtail [made
by Monsanto]), Alanap-3 (NPA, for broadleaf weeds), Dow
Premerge or Sinox PE (DNBP amine, for all emerged annual
weeds), CIPC, Amiben, Napchlor or Sodium PCP, herbicidal
oils.
“A number of perennial weeds are difﬁcult if not
impossible to control in soybeans with the herbicides
currently available,” according to W.C. Shaw, USDA plant
physiologist, Beltsville, Maryland. Yet all such weeds can be
efﬁciently controlled by the use of herbicides in crops grown
in rotation with soybeans. Thus, the Canada thistle, which
cannot be controlled with herbicides when it is growing
in soybeans, can be controlled with herbicides when it is
growing in wheat, corn, or alfalfa–without injury to those
crops.
1333. Rattray, A.G.H. 1960. The soya bean in Rhodesia.
Rhodesia Agricultural Journal 57(3):179-85. May/June. [3
ref]
• Summary: Contents: Introduction. Botanical classiﬁcation.
Climatic conditions. Soil requirements. Position in the
rotation and effect on the soil. Inoculation. Preparation of
seed bed. Time of planting. Depth of planting. Spacing
and rate of seeding. Manuring and fertilizing. Cultivation.
Harvesting. Yields. Diseases. Insect pests. Varieties.
Chemical analyses. Use of soya beans. Production of soya
beans. Prices and marketing. The future of soya beans in
Rhodesia.
“In spite of its great potential value, and the fact that for
fully twenty years it has been grown successfully on research
stations and been found well suited to Rhodesian conditions,
the soya bean is to-day planted on few farms in this country.
This neglect seems surprising when one considers the
lack of, and the search for, additional cash crops to maize
which can be cultivated on the more fertile soils in the
higher rainfall areas. It seems, and is, inexplicable when
one considers that many of the other leguminous crops,
planted on an extensive scale both for green manure and
fodder purposes, are to-day proving increasingly difﬁcult
to cultivate successfully, and farmers cry out for suitable
substitutes. If this paper, intended as a summary of soya bean
cultivation experience on the Salisbury Experiment Station
over the last twenty years, helps in any way to popularize the
crop and indicate how it can be grown more widely, it will
have served some purpose.
“In Rotation F2 on the Salisbury Experiment Station,
soya beans and maize have been grown alternately since
1940...”
Table 10 shows acreages and yields of soybeans in
Southern Rhodesia from 1954-55 to 1957-58. During this
period total acreage rose from 1,902 acres in 1954-55, to

a peak of 4,658 acres in 1956-57, falling to 2,871 acres in
1957-58. In the peak year, 41% of the acreage was for use as
green manure, 38% for hay or silage, and 21% for seed.
The last 2/3 page of this article is titled “Soya beans in
Nyasaland,” written with help from Mr. S.T. Hoyle, Chief
Agricultural Research Ofﬁcer, Nyasaland. Contents of
Nyasaland: Variety. Inoculation. Fertilizers. Time of planting.
Spacing. Acknowledgments.
“A number of attempts have been made to introduce
soya beans into the local diet [of Nyasaland] on account
of their high nutritive value but none of these has been
successful. Production of soya for export has always been
on a limited scale and has never exceeded 700 tons per
annum. Soya grows well in most parts of the country and in
some, characterized by higher than average rainfall the beans
grow exceptionally well.” In one soybean variety trial at
Bvumbwe, the variety Volstate gave the best yield, 15.7 bags/
acre. Note: 1 bag weighs 200 lb, so 3,140 lb/acre or 52.3 bu/
acre, an outstanding yield. Address: Salisbury, Rhodesia.
1334. Soybean Digest. 1960. Control of insect pests:
soybeans often sustain severe damage without appreciable
reduction in yield. June. p. 14-16.
• Summary: See next 2 pages. “The problem of insect
pests on soybeans is seasonal and regional and even local in
nature. In general, Northern States have not looked on pests
as a major problem for the soybean grower. In the South,
pests are far more serious.
“The range of severity of the insect problem is indicated
by the fact that it can be disregarded in some northern areas
but in some places in the South a crop cannot be produced
unless the insects are controlled.
“Says Wayne J. Colberg, extension entomologist,
Fargo, N. Dakota: ‘We have no serious insect problems in
soybeans.’ William J. Hantsbarger, extension entomologist
at Brookings, S. Dakota, says soybeans have fewer
insect problems in South Dakota than any other crop
except sorghum, though some pests do attack soybeans
and occasionally cause widespread damage. And R.P.
Holdsworth, Jr., extension entomologist, Columbus, Ohio,
writes that insect pests on soybeans have not been of enough
economic importance so that recommendations for their
control have been issued.
“On the other hand, W.C. Nettles, leader, extension
entomology, Clemson, S. Carolina, states in the
comprehensive Circular 450, ‘Soybean Insects and Their
Control,’ that successful production of soybeans in South
Carolina depends largely on control of certain insects that
infest the crop, and that soybeans became a multimillion
dollar industry in that state only when effective insecticides
were developed. This situation is true of other southern
soybean states in some degree.
“Many different insects now damage soybeans, with the
amount of damage varying from year to year. Insects can
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usually be controlled through the use of a good insecticide
properly timed.
“But there are some points to remember concerning
control of insects on soybeans:
“1–Soybeans are a comparatively low-value-per-acre
crop and producers should hesitate to go to great expense for
insect control unless necessary.

“Quoting Grover C. Dowell, extension
entomologist, University of Arkansas: ‘Low return
per acre makes a farmer cautious about spending
unnecessary money for control of insects... If a
person applies insecticides indiscriminately, he
will lose his shirt.’
“Says George D. Jones, in charge
entomology extension, North Carolina State
College: ‘We have one area in the state... in which
soybeans when planted as a double crop for a
given year, can be very seriously infested with the
Mexican bean beetle. In this part of the state it is
deﬁnitely a question of the number of applications
of insecticides that a grower can afford to apply
to the crop. In other words, with a yield of 30 to
40 bushels per acre at a value of $50 to $60 per
acre, a grower cannot afford to put on from 6 to 10
applications of an insecticide and pay some $25 to
$30 for the insecticide bill.’
“2-Soybeans can stand heavy damage, at
least at certain periods of their growth, without
great loss in yield. This is true both of the seed or
seedlings and of the foliage.
“Floyd D. Miner, University of Arkansas
entomologist, reports that in one experiment 75%
mechanical defoliation to simulate bean leaf beetle
damage during the early part of the ﬂowering
period did not signiﬁcantly affect the yield.
Defoliation at a later period did affect yield, but
the ﬁgures were variable.
“Dr. Miner tells of another experiment
in which stands of soybeans were artiﬁcially
thinned at various rates and dates to indicate
possible effects on yield by three-cornered alfalfa
hoppers. Stands were thinned from 15% to 45%,
but the reduction in yield due to thinning was not
statistically signiﬁcant.
“Dr. Miner says the test on defoliation is
being continued.
“Harold Gunderson, Iowa State University
entomologist, reports Iowa work that indicates
seed corn maggots may destroy up to half of the
planted seeds without affecting yields.
“Says Dr. Gunderson: ‘I have seen severe
early damage from grape colaspis and clover root
curculio larvae but at harvest time yields appeared
to be quite satisfactory. Cutworms attack soybeans
rather severely in the Missouri River bottoms but
again farmers indicate that there doesn’t seem to be a loss in
yield as a result of the reduction in stand.’
“Quoting Melvin Burton, assistant entomologist,
Mississippi State University: ‘I feel that damage attributed to
insects on soybeans has often been exaggerated. Experiments
conducted by the entomology department here in Mississippi
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have indicated that the bean leaf beetle can eat half of
the foliage and yet cause only 15% to 20% reduction in
yield. Field infestations of this magnitude have never been
reported.’
“Such reports do not mean that control of insects is
never needed, but that damage does need to be evaluated
before the expense of control is undertaken. In Arkansas the
general recommendation is that soybeans be treated where
40% of the foliage has been consumed by insects providing
insects are actually present and damage is still going on.
“Again quoting Dr. Burton: ‘Generally speaking, when
only one of the insect pests is present damage is not severe
because such factors as environmental conditions, parasites,
and predators tend to keep populations below economic
levels. When conditions favor the buildup of several of these
it may be necessary to take rapid action to harvest a normal
crop.’
“3–The rank growth of soybeans on some fertile soils
makes it impossible to use tractor-mounted dusters or
sprayers and prevents good penetration of insecticides when
applied by airplane.
“Dr. Miner points out that extensive research has not yet
been done on soybean pests. For instance, the effect of DDT
is not well known. In Arkansas tests it was found that DDT
controlled the bean leaf beetle, but sprayed plots had put out
no new leaf growth several weeks after spraying. DDT is
known to stunt both garden beans and soybeans. Extensive
research programs on soybean pests are now under way at
some southern state experiment stations.
“Dr. Burton points out some of the problems: ‘We are
cooperating with a number of farmers in seeking the best
insecticidal controls that can be applied with the least cost.
When this is completed most likely the insects will develop
resistance to the recommended chemicals and the cycle will
have to be completed. Insects are man’s chief competition
and there is no evidence that the struggle will diminish as

time passes on.’
“Methods of Application: Insecticides can be applied
either as sprays or dusts, the sprays generally being
considered more satisfactory due to the better equipment
available. Sprays give slightly better control than dusts and
have a longer residual action.
“Tractor-mounted sprayers (low-gallonage, low-pressure
weed-type) can be used. Some of the soybeans will be lost
when they are pushed down under the wheels. Quoting J.O.
Rowell, agricultural extension service, Blacksburg, Virginia:
‘Apply the recommended amount of the insecticide in 20 to
30 gallons of water. Sprayers should be calibrated accurately
before starting the spraying operation. With proper spray
nozzles, from 30 to 40 pounds of pressure is sufﬁcient.’
“Airplanes are used for spraying to control insect
outbreaks over large areas. Extension men and growers
frequently work together to bring such outbreaks under
control.
“In eastern Virginia in 1959 there was such a bad
outbreak of corn ear-worms, with some other caterpillars
present, that it looked like most of the soybeans following
small grains would be a total loss. In 15 of the most heavily
infested counties about 43,000 acres were treated, using both
airplanes and ground equipment. DDT and toxaphene were
used in combination to control the complex of caterpillars
present. Seven out of eight of the farmers who sprayed felt
they got their money’s worth in increased yield.
“Growers are warned against using soybeans that have
been sprayed with most chemicals for grazing, hay or silage.
Entomologists speciﬁcally mention that beans treated with
aldrin, dieldrin, toxaphene, BHC or DDT should not be fed
to animals. Methoxychlor may be used to control insects on
beans intended to be used for forage.
“Also, soybeans should not be harvested too soon after
treatment with some insecticides. Check label directions for
proper waiting periods before harvest. Whether soybeans are
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intended for forage or seed production will largely determine
what insecticides may be used safely and what waiting
periods are necessary.”
Four illustrations from North Carolina Extension
Circular 450 show “Mexican bean beetle: a, larva; b, adult;
c, pupa; d, eggs.”
Photos show: (1) “Velvetbean caterpillar: a, eggs; b,
larva, c, pupa; d, adult.” (2) Grape colaspis adult, 10 times
normal size. (3) Larvae and adults of the Mexican bean
beetle and typical injury to bean leaf. Twice natural size.
(4) Japanese bean beetle adult. A little more than four times
natural size. (5) Striped blister beetles feeding on soybean
foliage. (6) Common white grub. About three times natural
size. (7) Corn earworm, about 1½ times natural size. (8) Fall
armyworm, a little over natural size.
1335. Soybean Digest. 1960. Here are some pests that
damage soybeans: recommended measures for their control.
June. p. 16-19.
• Summary: “Following are some pests that damage
soybeans, states where reported, and control measures
recommended by extension entomologists. In use
of insecticides, it is important that manufacturers’
recommendations on the label be followed closely.
“3-cornered alfalfa hopper. Louisiana, Arkansas:
Feeds on soybeans but not always in large enough numbers
to warrant control. Girdles the stems near the ground so
the stalks fall over. In most seasons heavy infestations in
Arkansas come so late in the season that damage to soybeans
is negligible.
“The alfalfa hopper is green or brown, wedge-shaped
and ¼-inch long. Nymphs are shaped similar to the adult and
are brown in color. Louisiana recommends DDT at 2 pounds
per acre, or malathion at 3/4 pound per acre.
“Bean leaf beetle. Missouri, Iowa, Illinois, Indiana,
Arkansas, Louisiana, Mississippi, Maryland, Delaware,
North Carolina, South Carolina, South Dakota: One of the
most destructive pests, particularly in Southern States. Feeds
on both leaves and pods. Chews ‘shot-holes’ in leaves.
“Damage may appear from seedling stage on. The bean
leaf beetle is favored by dry weather but can withstand a
variety of conditions. Is generally abundant in Mississippi
during the summer.
“Adults usually have four red or brown spots on wings
and may be pale yellowish buff to dull red in color, about 1/5
inch in length. Larvae are slender and white, and feed on the
roots.
“Spray when defoliation becomes severe or when pods
are attacked. On seedling plants, damage can be stopped cold
by spraying over the row.
“Recommended insecticides include toxaphene, dieldrin,
cryolite, DDT, and methoxychlor.
“Blister beetle. Missouri, Indiana, Arkansas, Louisiana,
Mississippi, Maryland, North Carolina, South Carolina,

North Dakota, South Dakota: A serious pest at times. Feeds
as larva on grasshopper eggs, so infestations are closely
related to grasshopper numbers. Feed in swarms and cause
considerable foliage loss in spots. Difﬁcult to control
because of migratory habits, but damage can be controlled by
spot spraying if noticed soon enough.
“Looks somewhat like a lightning bug.
“Recommended insecticides are dieldrin, toxaphene,
DDT, malathion, and aldrin.
“Clover root curculio. Iowa, Illinois, Maryland, Missouri
Migrates from newly plowed alfalfa or clover ﬁelds to
marginal rows of soybeans, or may injure soybean seedlings
planted after clover sod.
“Adults are gray to light-brown blunt-nosed beetles
about 1/6-inch long. Closely resemble sweet clover weevil.
Play dead at slightest disturbance. Feed mainly at night and
are seldom found on the plants during day.
“Iowa recommends ½ lb. aldrin or ½ lb. heptachlor in
planter furrow where beans follow alfalfa or clover. Illinois,
1½ lbs. DDT per acre on marginal rows.
Sidebar: “Safe and Dangerous Insecticides: University
of Arkansas extension service lists insecticides as dangerous,
medium, and relatively safe, as follows:
“Relatively safe. DDT, ethion, malathion, toxaphene,
and methoxychlor are safe to handle with ordinary
precautions.
Medium. Aldrin, dieldrin, and heptachlor are more
hazardous but can be safely used with the precautions
set forth on the labels. Illnesses have been known to
occur following their use. They may accumulate in the
body and cause ill effects later. Care should be taken in
handling these insecticides, particularly liquid concentrates.
Unnecessary exposure should be avoided since they can
enter the body through breathing, eating and skin contact.
Protective clothing should be worn. Hands should be washed
thoroughly before food is handled. After spraying or dusting
operations, the operator should bathe and change clothes.
“Dangerous. Endrin and parathion can be used safely but
extreme caution should be used in handling these products.
Follow the precautions described on the label.
Note: DDT is considered as “relatively safe.”
“Corn earworm. Missouri, Arkansas, Mississippi,
Va., Maryland, North Carolina, South Carolina: A very
destructive pest in many states. The worms chew holes in
the soybean pods and eat the newly formed beans. They
start with the extremely small pods and damage is often not
noticed at this stage.
“The attacks of corn earworms usually come in July
and August. After other hosts such as corn in silking stage
are not available, moths deposit eggs on the terminals of
soybean plant. The young hatch out and begin to feed on
the terminals. They move down the plant until the larger
worms are feeding on the pods. There is seldom any injury to
soybean plants that mature their pods by the end of the ﬁrst
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week in September.
“The caterpillars grow up to 1½ inches in length. They
vary in color from light green to almost black. Larvae are
light on the underside and stripes, some light and some dark,
run lengthwise of body.
“Insecticides will control corn ear-worm when
worms are small. Large worms are difﬁcult to control.
Recommended insecticides include toxaphene,
methoxychlor, endrin, and DDT.
“Lesser cornstalk borer. North Carolina, South Carolina:
Feeds on soybean stems, tunneling them out. Many injured
plants do not die but wind may blow them over.
“Larvae are slender caterpillars 3/4-inch long, greenish
in color with faint stripes and prominent bands of brown.
“Early planting is valuable in control, and good growing
conditions aid the plant in recovering from attacks.
“Insecticides have shown some promise but are not
recommended by South Carolina entomologists. North
Carolina recommends 10% DDT dust applied directly to
base of stems at a rate of 10 to 15 lbs. per acre.
“Cucumber beetle (spotted and banded). Arkansas,
Delaware, North Carolina, South Carolina: Sometimes
partially defoliates soybeans in certain areas. Control
measures are not generally necessary in Arkansas.
“South Carolina recommends 10% or 20% toxaphene
dust; North Carolina, 5% DDT dust 10 to 15 lbs. per acre or
equivalent amount of spray.
“Cutworm. Iowa, Indiana, Arkansas, Louisiana: There
are many kinds of cutworms, both surface and underground
feeders, and a few that climb plants and feed on the foliage.
“Iowa recommends ½ lb. aldrin or ½ lb. heptachlor per
acre applied in planter row.
“Fall armyworm. Arkansas, Mississippi, Delaware, Va.,
North Carolina, South Carolina, South Dakota: Sometimes
appears in large numbers in July and August and defoliates
soybeans. Has been observed to feed on pods in the same
manner as the corn earworm. Grassy ﬁelds may be more
heavily infested.
“Armyworm is a term generally applied to any
caterpillar that appears in hordes. Fall armyworm larvae
look something like corn earworm but are more greasy in
appearance. There is a prominent inverted yellow Y on the
front of the head.
“The fall armyworm can often be controlled by border
treatment.
“Recommended insecticides include DDT and
toxaphene. Virginia recommends a combination of the two
for control of fall armyworm and other worms which may be
present.
“Flea beetle. Illinois: Appears in May or June and
usually attacks plants in seedling stages. Treat when needed.
“Recommendations include 1½ lb. DDT, ¼ lb. dieldrin,
or 1½ lb. toxaphene per acre on the foliage.
“Grape colaspis. Missouri, Iowa, Illinois, Indiana,

Arkansas, North Carolina: The larvae feed in roots or the
undergroupd stem of plant, and may greatly reduce the stand.
The adults may cause some defoliation. May be a serious
pest on soybeans following spring plowed lespedeza or
clover ﬁeld. Indiana recommends fall plowing for control.
“Adult is a tan, elliptical beetle, about 1/6-inch long,
covered with rows of evenly spaced punctures. Grub
resembles a comma, is white and has a brown head. When
full grown, it usually has a fat body, 1/8-inch to 1/6-inch
long, with noticeably short legs.
“For larvae control, Missouri recommends as a soil
insecticide in areas where stands have been greatly reduced
1½ lbs. aldrin or heptachlor per acre disked into the top 3
to 5 inches of soil immediately following application, then
replanting soybeans. Iowa recommends ½ lb. aldrin or ½ lb.
heptachlor per acre applied in the planter furrow.
“For adult control, North Carolina recommends 5%
DDT dust 10 to 15 lbs. per acre applied to foliage, or the
equivalent amount of spray.
“Grasshopper. Missouri, Iowa, Illinois, Indiana,
Arkansas, Mississippi, Delaware, North Carolina, North
Dakota, South Dakota: Undoubtedly the No. 1 pest in
all parts of the soybean belt and the only one to do much
damage to soybeans in some areas.
“Entomologists recommend spraying of borders
when migrations from adjoining crops begin. Missouri
entomologists note control is much easier and less
expensive if done early. It takes less insecticide to control
young hoppers and much less area needs to be covered.
Recommended insecticides include dieldrin, aldrin,
toxaphene or heptachlor. At temperatures of 95º F. or above,
control with dieldrin or toxaphene will be considerably better
than with aldrin” (Continued).
1336. Soybean Digest. 1960. Here are some pests that
damage soybeans: recommended measures for their control
(Continued–Document part II). June. p. 16-19.
• Summary: (Continued). “Green cloverworm. Missouri,
Illinois, Arkansas, Mississippi, Virginia, Maryland,
Delaware, North Carolina, South Carolina: Also known as
soybean worm. Have seriously injured soybeans but still
not generally considered a major problem. Common in
most soybean ﬁelds in Mississippi. They are relatively slow
feeders and will not destroy a crop overnight.
“The worms feed on the bean leaves, beginning at the
top of plant and working down, which gives the plants a
ragged appearance. Have not been found feeding on the
pods.
“A semi-looper, pale green with two lighter stripes down
each side. They fall to the ground at the slightest disturbance,
and when touched wiggle violently. Adults are brown and
black moths.
“Recommended insecticides include toxaphene, dieldrin
and DDT. Illinois entomologists say treatment is justiﬁed
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only when there are six or more worms per foot of row.
“Japanese beetle. Iowa, Indiana, Delaware, North
Carolina, Georgia: Adults are fond of soybeans but are not
yet considered a major pest in most places.
“Less than ½ inch in length. Fore part of the body is
metallic green, wings are bronze, and there are white spots at
the tail end.
“Recommended insecticides include DDT and
methoxychlor.
“Mexican bean beetle. Iowa, Delaware, North Carolina,
South Carolina, Georgia, Mississippi: One of the most
destructive pests in North Carolina. Very serious in the
Elizabeth City, North Carolina, area where commercial crops
of beans are often grown alongside soybean ﬁelds.
“In this situation it is suggested that a two-crop system
of potatoes, green beans, or perhaps cabbage with soybeans
might be followed.
“Adults ﬁrst appear on the bean plants in April and May
in South Carolina when yellowish eggs are laid in large
clusters on the leaves.
“The larvae and adults feed on the underside of bean
plants and leave only the lacelike structure of the leaf veins.
Control is difﬁcult because feeding takes place on the undersurface of the leaf.
“The Mexican bean beetle is a lady beetle having 16
black spots on yellow-brown wing covers. Larvae are spiny
yellow grubs.
“Recommended insecticides include parathion, cryolite,
methoxychlor, or malathion.
“Potato leafhopper. Illinois, Iowa, Indiana, Delaware:
A tiny, yellowish-green wedge-shaped insect. Infested ﬁelds
take on a yellow color.
“Indiana recommends methoxychlor at 2 pounds per
acre to control the insect.
“Seed corn maggot. Illinois, Iowa, Indiana, Delaware:
Tiny maggots that hollow out and destroy germinating seeds.
Worst where germination is slow, the seed poor, the weather
cold, seed planted deep or where quantities of vegetation are
plowed under in the spring.
“Iowa recommends ½ lb. aldrin or ½ lb. heptachlor per
acre applied at planting time in the furrow.
“Indiana recommends seed treatment, using 1 oz.
lindane, dieldrin or heptachlor per bushel of seed.
“Spider mite (strawberry or two-spotted). Illinois,
Missouri, Maryland, Delaware, Mississippi: Mites may
move to soybeans from weeds on ﬁeld borders. When
infestations become heavy, leaves will start discoloring, and
will eventually dry and drop. Damage may be compared with
the effects of dry weather, but it will develop on plants well
supplied with moisture.
“Recommended insecticides include ethion, malathion,
sulfur dust and parathion.
“Stinkbug. Arkansas, Louisiana, South Carolina, Miss,
Missouri: Stinkbugs have damaged soybeans some places,

particularly in the Mid-south in the fall of 1959. By sucking
soybean pods they cause some reduction in the quality of the
seed and lower yield somewhat. Small black or brown spots
caused by punctures in the developing beans are considered
objectionable where soybeans are used for food, even though
nutritional quality is not lowered signiﬁcantly.
“Entomologists have no recommendations for control
as yet. Mississippi State University recently set up a new
project to study the effect of the various stinkbugs on
soybeans in the Delta area of Mississippi.
“Thrips. Mississippi, Iowa, Maryland, North Carolina:
Infest plants from the seedling stage on, making silvery
marks on the leaves and killing the leaves from the bottom
upward.
“Maryland entomologists recommend control measures
as soon as the pest can be located. A thorough application
is necessary using drop nozzles to cover the bottom of the
leaves as well as the tops. Treat the whole ﬁeld at the same
time and apply when the temperature is below 85ºF.
“Recommended insecticides are DDT, malathion, or
toxaphene.
“Velvetbean caterpillar. Louisiana, Arkansas,
Mississippi, Va., Maryland, Delaware, North Carolina,
South Carolina, Georgia: The most commonly found
insect attacking soybeans in Louisiana with some damage
each year. Sporadic outbreaks occur in isolated ﬁelds in
Mississippi. Devours the leaves in late August or early
September. Complete defoliation may result.
“Moths do not overwinter in soybean states but ﬂy in
from farther south. Moths are dusty ﬂecked with brown and
have an oblique dark line across the lower and upper wings.
Caterpillars are greenish in color and generally striped
though highly variable. They are wrigglers.
“Recommended insecticides are DDT, toxaphene or
methoxychlor.
“Webworm (garden and alfalfa). Missouri, Illinois,
Arkansas, North Dakota: Often attack soybeans, which may
be defoliated when infestations are heavy. Weedy ﬁelds are
especially vulnerable. In spots where they are feeding plant
terminals will be covered with webs and most of the foliage
destroyed.
“Garden and alfalfa webworms are about 1-inch long
and green to yellow-green with three black spots on the side
of each body segment.
“Treat affected spots when damage appears and small
worms are numerous.
“Recommended insecticides are toxaphene, dieldrin and
DDT.
“White-fringed beetle. Georgia: Insecticides
recommended by Georgia entomologists are aldrin,
chlordane, DDT, dieldrin, and heptachlor.
“White grub. Iowa, Illinois, Indiana” Perhaps the most
important of soil infesting insects attacking soybeans in
Iowa. Occasionally damages soybeans in Indiana.
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“Corn and soybean plants may be severely stunted or
even destroyed as a result of root pruning by grubs. In light
infestations lodging may occur due to the weakened root
system. Damage occurs in patches. Small areas may be
entirely destroyed. White grubs are apt to appear on farms
that have grown only corn and soybeans and have used no
soil building legumes for years.
“Iowa recommends applying ½ lb. of aldrin or ½ lb.
heptachlor per acre in the planter furrow.
“Illinois recommends 3 lbs. aldrin or 3 lbs. heptachlor
per acre as soil treatment, applied 2 weeks before planting.
A smaller dosage will not kill large grubs. Disk in
immediately.”
1337. Lusin, Vera. 1960. Cercospora kikuchii–bolest soje
[Cercospora kikuchii–purple seed stain fungus–a soybean
disease]. Savremena Poljoprivreda (Contemporary
Agriculture) 8(7/8):601-04. Aug. [2 ref. Scr]
• Summary: Discusses the symptoms, biology, taxonomy,
and morphology. Address: Zavod za zastitu bilja, Zagreb,
Yugoslavia.
1338. Barnes, Harris H., Jr. 1960. Factors affecting the
relationship between cotton and soybeans. Soybean Digest.
Sept. p. 57-58.
• Summary: “Cotton is still king in the major cotton
producing sections of the Midsouth, but King Cotton very
deﬁnitely has a queen in Queen Soybean. These Southern
States account for 20% of the total crop of over 500 million
bushels. The South has risen again, as evidenced by a yield
in 1943 of 9.9 bushels per acre as compared to a yield of
23.2 bushels per acre in 1959 and a U.S. yield of 24 bushels
per acre last year. In my native state of Mississippi during
the last 15 years we have increased our bean acreage 1,000%
to a total this year of 1 million acres and have increased our
yields per acre almost 100%, from 12.5 in 1944 to 23 in
1959.
“My home county of Coahoma is a typical cotton county
in the Mississippi Delta, where the income from crops
amounts to $27 million, cotton accounting for 80%, soybeans
15%, and all other crops 5%. Cotton acreages have ﬂuctuated
between 77,000 acres to 100,000 acres in the last 5 years,
while soybeans have had a phenomenal growth from 37,000
acres to 81,000 acres. Therefore, it can be easily seen that
the wedding of King Cotton and Queen Soybean has been a
very proper one and competition from corn, wheat, oats, rice,
and other crops has been lessened each year. It is true in most
Delta counties that the soybean acreage is about the same
as the cotton acreage. At the present time, Mississippi ranks
eighth in total production. With an increase this year of 3%
in soybean acreage, it will, with its 1 million acres, try and
top the national average yield per acre.
“No doubt, if you were to single out one factor
responsible for the expanded production and economic

growth of the soybean in the cotton-producing South, I feel
that research would head the list. Dr. E.E. Hartwig of the
Delta Branch Experiment Station at Stoneville, Miss., is
the daddy of the southern soybean. As coordinator of the
southern soybean work, Dr. Hartwig has done a wonderful
job in his breeding and selection work, to perfect varieties
that will produce well, hold the beans in the pod, and resist
the diseases common in this section. As most of you know,
Dr. Hartwig has been primarily responsible for the release
of the Lee, Hill, Hood, Dorman, Roanoke, and Jackson
varieties. It is impossible to estimate how much he has added
to the wealth of the South with the release of these varieties.
“He has also done much outstanding work on cultural
practices, such as dates of planting, rotary hoe work, and
planting in sod with the double-disk opener, not to mention
work on soybean diseases and his efforts to develop beans of
high protein content. I am sure we farmers will never be able
to repay him for the success he has brought us in the soybean
ﬁeld since World War II.
“With research, better varieties, and cultural practices,
the extension service through its county agents has
with meetings, newspaper articles, and personal contact
endeavored to make the cotton farmer accept the soybean as
a real proﬁtmaker and has striven to make us quit treating
it as a stepchild. Today, much more attention is being given
the soybean as a result of this missionary work by the
extension service and the satisfying results are easily shown
in increased acreages and income.
“Look for Other Crops: In the past, the cotton farmer
has looked for other secondary crops that would work well
with his cotton machinery and layout, and after trying corn,
wheat, oats, rice, vegetables, and other crops, most of the
farmers have settled on soybeans as the secondary cash crop.
This is not to say that these other crops are not grown. They
are grown to meet a demand for feed, and in the case of
small grains, to rid ground of noxious weeds with a program
of summer fallow in connection with the grain crop.
“In the cotton country, we have so-called cotton land
that is planted almost continuously in cotton, although
rotation would help in almost every case. This cotton land
is usually the easiest to work and usually the most grassfree. Beans are ﬁnding more favor as the years go by. At the
present time, there is more rotation with cotton and soybeans
than any other crop, as the soybean has been found to leave
land in better shape as far as the grass and weed problem is
concerned. As has been stated, with more attention being
given to beans, more work is being done on pre-emergence
with chemicals and chopping or roguing of the bean ﬁelds
during the growing season. This has made for greater yields,
easier ﬁelds for combines, and less grass and weedseed for
crops to follow in the future.
“We have found, too, that soybeans work in well with
our cotton in the timing of the crop and with the better
utilization of our cotton machinery. Thanks to Dr. Hartwig,
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we wait now until May 1 to start planting our beans, whereas
in the past we have had a real rat race trying to plant the
cotton and the soybeans about the same time in the middle of
April, resulting in poor planting of both crops and reduced
yields and extra weed control costs in the beans. Very few
beans are planted prior to May 1 and our planting continues
until after the small grain harvest, when we usually plant in
the undisturbed sod with the double-disk openers and are
able to put our seed in the moisture for fast germination, with
very little expense in land preparation.
“Our bean land is prepared with our cotton equipment
and is planted in much the same manner. We usually plant on
a slight bed with a four-row planter that has had the cotton
plates and bottoms removed, and the bean bottoms and bean
plates installed. We do have some bunching of beans, due to
the ﬂexible seed tubes on some planters, but generally the
cotton planters work very well and we are able to get our
recommended 12 to 15 seeds to the foot.
“Cultivation is done with our regular cotton cultivators,
usually set up for 38- to 40-inch rows. It is a simple matter to
go right into a bean ﬁeld from a cotton ﬁeld and not change
the settings on the cultivator. Our beans are plowed until
they lap in the middles or at a time we feel that we are doing
damage to the beans, even with fenders on the cultivators.
“Harvest is principally with self-propelled combines
with 12- to 16-foot cutterbars. These same combines are used
earlier in the year for the harvest of small grains or clovers.
They are generally used more during the year than the
mechanical cotton picker that works about 60 days per year.
There is much interest in the South, as there is elsewhere,
in the close-row spacings of soybeans. This type planting
is easy for us to accomplish with the rear mounted tool bar
type planter and cultivator. Cross planting with regular width
planters has also been done on clean ﬁelds or ﬁelds where
broadcast chemicals have been used with much the same
increases in yields. It is also common now to see most farm
trailers built to haul either soybeans or cotton, with solid
metal sides built up to the bean load limit and the higher
sides made of expanded metal to accommodate the greater
quantities of the lighter cotton.
“For the most part, cotton takes the high road or the
high sandy ridges, and soybeans take the low road, or the
lower depressional clay soils. Most of the varieties are well
suited for this type of soil and do well, after the farmer has
successfully gotten them up to a good stand. Some of this
land, being so low, is planted to an early maturing variety to
enable the farmer to harvest the beans before the winter rains
make combining impossible and to also enable the farmer
to break or prepare this land in the fall and avoid the pitfalls
of trying to prepare ‘buckshot’ ground in the spring for
planting.
“Beans have not done too well on some of the lighter
soils and this has worked out very well in shifting the cotton
and the corn to the higher ridges. One reason that chemicals

probably have not shown up too well on beans is the fact that
all pre- and post-emergence chemicals tend to perform better
on the lighter soils.
“In our area, we do not feel that we have satisfactory
chemicals to control the grasses and weeds in our soybean
ﬁelds and we are looking forward to the day that we can
obtain good chemical control of weeds and grasses–
Johnsongrass, bermuda grass, coffee weed, nutgrass, and
other grasses that are common to the heavier soils that
are principally devoted to the production of soybeans”
(Continued). Address: General Farm Manager, King &
Anderson, Inc., Clarksdale, Mississippi.
1339. Crafts, A.S. 1960. Weed control research–past, present,
and future. Weeds 8(4):535-40. Oct.
• Summary: Note: Presidential Address, Weed Society of
America, Denver, Colorado, February 23, 1960.
“When Bonnet, in the ﬁnal years of the past century,
observed that copper salts, applied to mixed plant
populations, killed broad-leaved weeds without harming
cereals, he was using Bordeaux spray to combat disease on
his grape vines. Almost simultaneously and apparently by
chance Schultz in Germany and Bolley in America found
that strong salt and acid solutions would bring about this
same result. The point I wish to make is that while these
discoveries were apparently chance observations, they had
to happen. The stage was set; Liebig had elaborated his
chemical theory of the nutrition of plants and proposed that
plants obtain their nitrogen from the air as ammonia;...”
Weed control did not start in 1944 with the discovery of
2,4-D in the USA. Address: Retiring President, Weed Society
of America: Chairman, Department of Botany, University of
California, Davis.
1340. Fleetwood, J. Ross. 1960. Row spacing and weed
control in soybeans. Soybean Digest. Oct. p. 6-7.
• Summary: A photo shows Fleetwood. Address: Univ. of
Missouri, Columbia, Missouri.
1341. Caldwell, B.E.; Brim, C.A.; Ross, J.P. 1960.
Inheritance of resistance of soybeans to the cyst nematode,
Heterodera glycines. Agronomy Journal 52(11):635-38. Nov.
[6 ref]
• Summary: “The soybean cyst nematode, Heterodera
glycines, Ichinohe, 1952, was ﬁrst identiﬁed (6) on soybeans
in the United States at Castle Hayne, North Carolina, in
1954.”
Resistance was found to be the result of three
independently inherited recessive genes. Address: North
Carolina State College.
1342. Birk, Yehudith; Applebaum, Shalom W. 1960. Effect
of soybean trypsin inhibitors on the development and
midgut proteolytic activity of Tribolium casteneum larvae.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 589
Enzymologia 22(5):318-26. Dec. 31. [10 ref]
• Summary: The rust red ﬂour beetle, Tribolium castaneum
Herbst. is well known as a pest of stored grain. Mickel &
Standish (1946) reported the impairment of development of
this insect on soybean meal (SBM).
Note: This is the earliest English-language document
seen (April 2008) that contains the term “trypsin inhibitors”
(plural). Address: Faculty of Agriculture, Hebrew Univ.,
Rehovoth, Israel.
1343. Bondarenko, D.D.; Ascheman, R.E.; Stroube, E.W.;
Smith, W.D. 1960. Herbicides on soybeans. NCWCC
Proceedings 17:88-89.
• Summary: On the cover is written: “Proceedings.
Seventeenth Annual Meeting North Central Weed Control
Conference. December 12, 13, 14, 1950. Milwaukee,
Wisconsin.” In the section titled “Research Reports” (p. 70107) is a sub-section titled “Soybeans,” which contains four
articles about soybeans. This is the 1st.
“Harosoy soybeans were planted in 40-inch rows in
Brookston silty clay loam at the Western Substation on May
16, 1960. Blackhawk soybeans were planted in 42-inch rows
in Hoytville silty clay loam at the Northwestern Substation
on May 24. Lincoln x Monroe soybeans were planted in 42inch rows in Miami-Brookston silty clay loam at Columbus
on June 7. The plots had a natural infestation of Pennsylvania
smartweed, wild mustard and Venice mallow at Western;
redroot pigweed, lambs-quarters, velvetleaf and common
ragweed at Northwest; redroot pigweed, green foxtail and
crabgrass at Columbus. All liquid formulations were applied
in 40 gpa [gallons per acre] water (over-all rate) in 20-22inch bands. Granular formulations (at Columbus only) were
applied in 14-inch bands. Triplicate 4-row plots were treated
by the following herbicides (rates in lb/A).
“Pre-emergence, applied May 19 at Western, May 24 at
Northwest and June 8 at Columbus: amiben at 3; amiben +
CIPC at 2 + 2 and 3 + 3; sodium salt of NPA at 4; CDAA at
4; CDAA + CIPC at 3 + 2; CDAA + alkanol-amine salts of
DNBP at 2 + 2 and 3 + 3; CIPC + NPA at 2 + 2 and 3 + 3;
CIPC at 6 and 8 at Western and Northwest, 7 at Columbus;
and CIPC + DNBP at 2 + 2 and 3 + 3. At Columbus granular
formulations of amiben, amiben + CIPC, NPA, CDAA +
CIPC, CIPC + NPA, and CIPC were applied at the same rates
as the corresponding liquid formulations mentioned above.
Also applied at Columbus were CDAA + PCP granular at 3
+ 5 and 3 + 10 and DNBP + Zytron [0- (2,4-dichlorophenyl)
0-methyl isopropylphosphoramidiothioate] liquid at 2 + 2
and 3 + 3.
“First trifoliate stage, at Columbus: DNBP liquid at 2¼
and 3.
“The weed control results following were on the basis
of good=90% to 100% reduction in weed populations, fair =
70% to 89%, poor = less than 70%.
“Results: amiben and amiben + CIPC good at all rates

at all locations; NPA good at Northwest, fair at Columbus,
poor at Western; CDAA fair to poor on the broadleaf
weeds, good on the annual grasses; CDAA + CIPC good
on smartweed and wild mustard at Western, fair on Venice
mallow at Western, fair at Northwest and Columbus; CDAA
+ DNBP fair at Northwest and Columbus, poor at Western;
CIPC + NPA good at all locations except fair on Venice
mallow at Western; CIPC good at Western, fair at Northwest
and Columbus; CIPC + DNBP fair to good; CDAA + PCP
granular (at Columbus) good; DNBP + Zytron (at Columbus)
fair at 3 + 3, poor at 2 + 2. The granular formulations,
applied only at Columbus, gave results similar to the
corresponding liquid formulations. DNBP post-emergence,
applied only at Columbus, gave good weed control.
“At the Western Substation, where smartweed was a
serious problem, the yield of the soybean plots treated by
amiben, amiben + CIPC, CDAA + CIPC, CIPC + NPA,
CIPC, and CIPC + DNBP averaged 30.9 bu/A with little or
no difference between treatments, the check plots, 21.5 bu/A;
all plots cultivated twice. The other treated plots, which were
as densely infested with weeds as the check plots, were not
harvested. Soybean yields at the other locations were not
recorded.
“DNBP post-emergence (at Columbus) at 2½ and 3
damaged the soybeans slightly. No other treated plot showed
herbicide damage at harvest. (The Ohio Agric. Exp. Sta.).”
Address: Ohio.
1344. Burnside, O.C.; Lipke, W.G. 1960. Pre-emergence
weed control in soybeans. NCWCC Proceedings 17:89.
• Summary: On the cover is written: “Proceedings.
Seventeenth Annual Meeting North Central Weed Control
Conference. December 12, 13, 14, 1950. Milwaukee,
Wisconsin.” The section titled “Soybeans” contains four
articles about soybeans. This is the 2nd.
“Ford soybeans were planted in a Sharpsburg silty clay
at Lincoln, Nebraska, on May 13, 1960. Pre-emergence
herbicide applications were made on May 14 to triplicated
square rod plots in 20 gallons of water per acre. Herbicidetreated plots were not cultivated. Major weeds present were
Setaria spp., Amaranthus retroftexus, Digitaria sanguinatis,
and Panicum dichotomiﬂorum. The herbicides applied
and the grassy, broadleaf and soybean yields harvested on
October 17 are given in the table. The weed yields were
obtained by clipping weeds from 8 square feet between the
soybean rows.”
A large table has 5 columns: Treatment (herbicide), rate
(lb/A). Dry weight of weeds in lb/A (grassy weeds, broadleaf
weeds), Soybean yield (bu/A). The highest yield, 33.4 bu/A
was from the hand-weeded check plot. The highest yield
treated with an herbicide was 28.3 bu/A when treated with
Amiben at 2 lb/A.
“Excessive rainfall prevented cultivation of check
plots during the ﬁrst month following planting. Amiben
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was the outstanding selective herbicide in this experiment.
CDAA did a good job of controlling grassy weeds, but
broadleaf weeds markedly reduced soybean yields. Granular
applications of CDAA and NPA were less effective than
similar spray applications in controlling broadleaf weeds,
while granular applications of amiben were less effective
than spray applications in controlling grassy weeds. This
experiment has shown the feasibility of controlling weeds
in soybeans the entire season without cultivation with preemergence applications of amiben. Cultivation would be
necessary in conjunction with the other herbicides used.
Earlier amiben treatments on sweetclover plots adjoining
this experiment have shown the need of rainfall soon after
pre-emergence application in order to get good weed control.
(Contribution of the Dept. of Agronomy, Univ. of Nebraska,
Lincoln. Paper No. 1084A, Journal Series.) “ Address:
Lincoln, Nebraska.
1345. Freeman, J.F. 1960. Control of weeds in soybeans with
pre-emergence herbicides. NCWCC Proceedings 17:89.
• Summary: On the cover is written: “Proceedings.
Seventeenth Annual Meeting North Central Weed Control
Conference. December 12, 13, 14, 1950. Milwaukee,
Wisconsin.” The section titled “Soybeans” contains four
articles about soybeans. This is the 3rd.
“Soybeans (Clark variety) were planted in Burgin silt
loam soil at Lexington June 8, 1960. Two-row plots 25 feet
in length with an untreated check row between plots and
as a border for outside plots were used with treatments in
randomized block design with 4 replications. Treatments
were applied June 9 in 13 1/3-inch bands centered over
rows 40 inches apart. Spray-herbicides were applied in
water 39 gal/A-overall basis, and granular (G) herbicides
were applied with a commercial type applicator mounted
on bicycle-wheel sprayer chassis. Actual rate of herbicides
used in the band was 1/3 that of the over-all rate indicated.
Rains of ½ inch fell 2 days after treatment and of about
10 inches in the 2 weeks following crop emergence, some
plots being inundated by water for several hours at a time.
Weeds (redroot pigweed, crabgrass, goosegrass, giant
foxtail) were counted in a 9 inch x 20 foot band centered
over each row during 5th week following crop emergence.
Treatments are listed (rates in lb/A) with the percentage
reduction in weed numbers, based on the average number
present in the adjacent untreated rows, being shown for
each. The mean for all untreated rows was 12.3/sq ft (10.3
broadleafs + 2 grasses). Amiben 3 and 4 lb/A, 92 and
95% reduction respectively; amiben (G), 3 and 4, 95 and
95% sodium salt of NPA, 4 and NPA (G) 4, 69 and 50%;
CDAA 4 and CDAA (G) 4, 36 and 34%; propylethyl-nbutylthiolcarbamate (R-2061). 2, 4, and 6, 62, 75, and
80%; EPTC 2 incorporated with soil by chopping 1 inch
deep with hoe following treatment, 76%; prometone 1,
1½ and 2, 88, 97 and 98%; 2,4-bis(isopropylamino)-6-

methylmercapto-s-triazine (G-34161), 2, 4, and 6, 96, 100,
and 99%; 2,6-dichlorobenzonitrile (Casoron) 2, 3 and 4, 90,
94, and 91%; sodium salt of PCP 15, 96%; DNBP (G) 6,
78%; cultivated check, 91%; and uncultivated check, 0%.
Crop injury ratings of July 14 indicated severe reduction in
stand and some reduction in growth for prometone at 1½ and
2 lb/A, G-34161 at 4 and 6 lb/A; severe reduction in stand
for Casoron at all rates; and none or slight injury for other
herbicide treatments. (Agronomy Dept., Kentucky Agric.
Exp. Sta.)” Address: Kentucky.
1346. Peters, E.J.; Davis, F.S. 1960. Pre-emergence weed
control in soybeans. NCWCC Proceedings 17:89-90.
• Summary: On the cover is written: “Proceedings.
Seventeenth Annual Meeting North Central Weed Control
Conference. December 12, 13, 14, 1950. Milwaukee,
Wisconsin.” The section titled “Soybeans” contains four
articles about soybeans. This is the 4th and last.
“Clark soybeans were planted on Putnam silt loam
on May 17, 1960, and sprayed with pre-emergence
herbicides in water at 40 gal/A. Materials and rates in
lb/A were as follows: 20 sodium salt of PCP; 2, 3, and 4,
amiben; 4, 8, and 12, ethyl-O-nitro-phenyl sulﬁde (CP13842); 10, 15, and 20 0- (2,4-di-chloropenyl) 0-methyl
isopropylphosphoramidothioate (DMPA); mixture of
5 DMPA and 3 DNBP; and of 10 DMPA and 3 DNBP.
Granular materials were applied at the following rates per
acre of active ingredients: 15 lb of DMPA, 3 lb amiben and a
mixture of 10 lb DMPA and 3 lb DNBP.
“In a second experiment, planted on May 24, the
following pre-emergence applications and rates in lb/A were
applied in water at 40 gal/A: 20, sodium salt of (PCP); 4,
CDAA; and 4, 6, 8, of sec-butynyl m-chlorocarbanilate (CP18799). Mixtures used were: 3 CDAA plus 2 CIPC; 3 CIPC
and 3 CDAA plus 5, 10, or 15 PCP. Granular materials used
were 20 sodium salt of PCP and a mixture of 3 CDAA and
10 PCP.
“Weeds present were Echinochloa crusgatli (L.)
Beauv., Panicum dichotomiﬂorum Michx., and Ambrosia
artemisiifotia L. In the ﬁrst experiment, amiben at 3 and 4
lb/A controlled all weeds for about 8 weeks and the sodium
salt of PCP was slightly less effective. CP-13842 at 8 and
12 lb/A and DMPA at 10, 15, and 20 lb/A nearly eliminated
grasses but failed to control broadleaved weeds. The
mixtures of DMPA and DNBP controlled all annual weeds
present. Materials applied as granules were equal to those
applied as liquids.
“In the second experiment virtually no weed control
was obtained with CDAA at 4 lb/A but the addition of CIPC
to lower rates of CDAA controlled all weed grasses. These
mixtures failed to control Ambrosia artemisiifolia. The
addition of PCP to CDAA did not increase weed control. All
rates of CP-18799 gave nearly 100 percent grass control but
did not control the broad-leaved weeds. Granular materials
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did not control weeds as well as sprays, perhaps due to low
rainfall after application. The sodium salt of PCP at 20 lb/A
controlled both broadleaved weeds and grasses but it was
somewhat less effective on grasses than some of the other
materials. No injury to soybeans was observed with any
of the materials. (Cooperative contribution of the Crops
Research Division, Agr. Res. Serv., U.S.D.A. and Missouri
Agr. Exp. Sta.)” Address: Missouri.
1347. Smartt, J. 1960. A guide to soya bean cultivation
in Northern Rhodesia. Rhodesia Agricultural Journal
57(6):459-63. Nov/Dec. [3 ref]
• Summary: Contents: Introduction. Climatic requirements.
Soil requirements and land preparation. Inoculation and
fertilization. Planting and plant population density. Pests and
diseases. Varieties. Harvesting. General conclusions.
“With the increase of interest in diversiﬁcation of
cropping in Rhodesian farming systems, which has become
apparent of late, the soya bean is receiving consideration
as a crop for production on a wider scale. Although it has
a great deal to commend it as a Rhodesian crop, in the past
its production has been restricted on account of the lack
of economic outlets in local or export markets. Recently,
however, a local market for soya beans has developed for use
in the production of animal feeding stuffs. With expansion
and development of industry, new markets for the crop
may be opened. The extensive use of the soya bean and its
products in human foodstuffs may also develop, although
there is no immediate prospect of such an event taking
place. The value of soya beans as a source of high quality
protein is generally recognized; the problem has been to
make use of this protein. As far as human food is concerned,
difﬁculties of preparation and a certain lack of palatability
have precluded its use by the African population, who
conservatism in food habits has restricted such a change as
the use of soya beans would entail.
“Very largely as a result of efforts to persuade the
African to use soya beans as food, this crop has been grown
experimentally for a number of years at several Agricultural
Stations throughout the Territory. The crop has shown itself
to be the most consistent yielder of all the legume crops
which have potential or actual economic value.”
Concerning varieties: “Variety selection in Northern
Rhodesia has been based so far on the Southern Rhodesian
Hernon strains... Variety trials have been conducted at Mount
Makulu for the last four seasons, 1956-1960. Results are
presented in Table 6.” The best yield obtained was 1,870 lb/
acre (31.2 bu/acre) with variety No. 6 in 1959-60. Address:
Plant Breeder, Mount Makulu Research Station, Northern
Rhodesia.
1348. Boedijn, K.B. 1960. The Uredinales of Indonesia.
Nova Hedwigia 1:463-96. *
• Summary: Various species under Uredinales that occur

in Indonesia were collected and identiﬁed. Phakopsora
pachyrhizi was identiﬁed. Uromyces sojae (Henn.) Syd.
was identiﬁed on Glycine max. The original material was
collected between 1949 and 1954. Address: s’Gravenhage,
Netherlands.
1349. Freire, Joao Rui Jardim. 1960. O “fogo selvagem”
e outras doenças da soja [The “fogo selvagem” and other
diseases of the soybean]. Boletim do Campo No. 137. p. 2728. [Por]*
Address: Secretaria da Agricultura, Servico de Fitopatologia,
Brazil.
1350. Jones, John P.; Johnson. Howard W. 1960.
Phytophthora root and stem rot of lupines. (Abstr.)
Phytopathology 50:641. *
1351. Kitani, K.; Inoue, Y. 1960. [Studies on the soybean
rust and its control measure. I. Studies on the soybean rust].
Shikoku Agricultural Experiment Station, Bulletin 5:319-42.
[Jap; eng]*
• Summary: In 1902, Torama Yoshinaga collected the
soybean rust fungus in Kôchi prefecture on the Island of
Shikoku. Address: Japan.
1352. Mendes Ferreira, A. 1960. Subsídos para o estudo de
uma praga do feijao (Zabrotes subfasciatus Boh.–Coleoptera,
Bruchidae) dos climas tropicais [Materials for the study
of a pest of beans from tropical climates]. Garcia de Orta
(Portugal) 8(3):559-81. [Por]*
• Summary: Discusses Zabrotes fasciatus.
1353. Nettles, W.C. 1960. Soybean insects and their control.
Clemson Agricultural College, Extension Service, Circular
No. 450. *
1354. Redaelli, Dauro Correa. 1960. Pragas da soja [Soybean
diseases]. Boletim do Campo No. 137. p. 16-22. [Por]*
1355. Nariani, T.K.; Pingaley, K.V. 1960. A mosaic disease
of soybean (Glycine max (L.) Merr.). Indian Phytopathology
13(2):130-36. [6 ref]
• Summary: The mosaic viral disease was observed in the
month of Sept. 1956. Address: Div. of Mycology & Plant
Pathology, Indian Agricultural Research Inst., New Delhi,
India.
1356. Seeger, J.R.; Maldague, M.E. 1960. Infestation de
nodules de légumineuses en région équatoriale par des larves
de Rivellia sp. (Dipt.) [Infestation of legume nodules in the
equatorial region by larvae of the Rivellia sp.]. Parasitica
16(3):75-84. See p. 80-83. [9 ref. Fre]
• Summary: In the region of Yangambi (Belgian Congo),
some injuries were observed on the nodules of various
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legumes. The causal agent is a grub of Diptera cyclorrapha
of the genus Rivellia. The infestation was widely found on
peanuts. Of the six legumes planted and tested at Yangambi,
only soybeans and Crotolaria longithyrsa were not infested.
Address: Division d’Agrologie de l’INEAC, Yangambi
(Congo Belge) [later renamed Zaire].
1357. Tanganyika Ministry of Agriculture and Co-operative
Development, Annual Report of the Department of
Agriculture. 1960. Control of termite damage to crops. For
the year 1959. Part II (Research). p. 12.
• Summary: “Many annual crops in a number of areas of the
Territory can be seriously damaged by termites even though
they are growing well. Maize, pigeon-pea and soya-bean are
particularly susceptible. Preliminary trials using Aldrin as
a seed-dressing [to control termites] and mixed in with the
fertilizer were carried out at Nachingwea. The application
of high rates of Aldrin in the fertilizer led to an excellent
increase in plant populations at harvest for maize, sunﬂower,
and soya... The increase in the yield of soya by application
in the fertilizer was 400 lb. per acre but it was negligible for
seed dressings except at the high rate, 260 lb. per acre.”
1358. Kulash, Walter M.; Campbell, William. 1960? Field
and forage crop insect control. North Carolina Agricultural
Extension Service, Leaﬂet No. 45. *
1359. Hay, J.R. 1961. Pre-emergence weed control in
soybeans with mixtures of two herbicides. Weeds 9(1):11723. Jan. [9 ref]
• Summary: “In tests conducted over a period of three years
a mixture of CDAA and DNBP, each at 3 to 4 lb/A, has
consistently given better control of annual weeds in soybeans
than either CIPC, NPA, CDAA or DNBP alone.” DNBP is
dinitro ortho secondary butyl phenol. CDAA is Randox.
Address: Plant Research Institute, Research Branch, Canada
Department of Agriculture, Ottawa, Canada.
1360. Mississippi Farm Research. 1961. Late planting aids
control of weeds in soybean crop. 24(2):1, 8. Feb.
• Summary: “Pre-Planting Treatment: Since soybeans are
planted in late spring or early summer, shallow pre-planting
cultivation may be used as a means of controlling one or
more crops of early weeds. Very shallow disking, plowing,
use of harrows or rotary hoes or tillers should destroy the
weeds and form a shallow mulch. Where annual weeds such
as crabgrass, Brachiaria, goosegrass, pigweed, and annual
morningglory present early-season weed problems the use
of herbicides may be warranted. Two kinds of treatments for
controlling these weeds are recommended.
“Pre-Emergence Treatment: NPA, and Na-PCP are
recommended for trial use on soils having textures of
medium sandy loam to clay loams. Rates for various soil
types are presented in Table 17.” Address: Mississippi.

1361. Shaw, W.C. 1961. Weeds: a challenge to efﬁcient
soybean production. Chemical research offers an almost
unlimited possibility for weed control in soybeans–but more
research will be needed. Soybean Digest. April. p. 6-9. [4 ref]
• Summary: Contents: Introduction. Weed control research.
The fate of herbicides. Extent used on farms (“Herbicides
are now being applied on 1 of every 10 acres of cultivated
land”). Total farm problem. Basic research, key to progress.
This article begins: “Weeds are among the greatest
contributors to soybean production costs. They compete
with the crop for water, light, and mineral nutrients. Weeds
increase the cost of labor and equipment, reduce the quantity
and quality of soybeans and harbor insects and diseases
which damage the crop.
“The average cost of all tillage in soybean production is
estimated at 14% of the value of the crop. It is also estimated
that at least one-half of the tillage required in producing
soybeans is due to the presence of weeds. This means that
our farmers are losing 7% of the value of their crop each year
due to the increased tillage required to control weeds. To
this amount must be added an additional loss of 10% due to
reduced yields, lowered quality and weed control costs.
“It is estimated that the total reduction in soybean yields
due to weeds averages about 4 bushels per acre, resulting in a
loss of $200 million each year (1). The single most important
objective of fundamental and applied weed control research
is to reduce these annual weed losses in soybeans.
“The weed problem in soybeans varies slightly in the
southern and northern production areas, but many weeds are
troublesome in both areas. These include pigweed, annual
grasses, cocklebur, ragweed. morning glory, and smartweed.
To this list must be added Canada thistle, jimson weed,
velvetleaf, and foxtail in the North, while troublesome weeds
in the South include Johnsongrass, coffee weed, horseweed,
indigo weed, crabgrass, and others. What can farmers do to
reduce weed losses? They must look to an expanded weed
research program in chemical weed control. The answers are
not available today.
“The importance of fundamental science in contributing
to our well-being has been illustrated many times. Basic
research in the ﬁeld of physics and chemistry led to the
development of atomic energy. The sulpha drugs, penicillin,
and the other antibiotics are the products of fundamental
research in medical science. Selective weed killers resulted
from fundamental research in the plant sciences.
“Weed Control Research: Our agricultural progress
has been characterized by the discovery, development,
and utilization of various forms of energy. Progress in
weed control has also been closely associated with the
development and utilization of human, mechanical, and
chemical energy. Our early weed control practices were
hand methods, utilizing human energy. Hand methods were
later gradually reduced and partially replaced by hand hoes
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and other hand tools. Additional progress was made in weed
control as a result of the discovery of automotive power.
This advancement made it possible to use tractors for more
efﬁcient weed control through better tillage and cultivation
practices. These developments represented a gradual but
steady increase in the mechanization of weed control
practices in soybean production.
“Our progress in weed control research in soybeans has
been closely correlated with advances in other production
practices. But progress in chemical weed control has been
slow. Three important developments in chemical weed
control were the discovery of pre-emergence methods,
development of subsurface application techniques, and low
pressure-low gallonage applications of herbicides.
“Weed research in soybeans since 1947 has resulted in
the development of promising herbicides for pre-planting
soil-incorporated, pre-emergence, and post-emergence
treatments. The discovery, development, and introduction
of new herbicides for weed control in soybeans has resulted
in steady improvements but none of the herbicides available
today are as effective as required for widescale acceptance
and use in all production areas.
“New herbicides are being introduced at a rapid rate
which justiﬁes intensive evaluation. For example, many
new chemicals are being evaluated to determine which is
the most effective for controlling weeds in soybeans without
residual toxicity to other crops grown in rotation. Weed
research scientists know that a wide variety of environmental
factors and soil properties inﬂuence the initial effectiveness
of herbicides on weeds as well as their residual effects on
soybeans and crops grown in rotation. Thus, new herbicides
must be evaluated on a wide variety of soil types and
under the different environmental conditions occurring in
the soybean production areas in the United States. Weed
scientists are encouraged by this rapid development of
new herbicides and are particularly pleased that a good
many of them, such as 3-amino-2,5-dichlorobenzoic acid
(ami-ben), 2-chloro-N,N-diallylacetamide (CDAA), N-1naphthylphthalamic acid (NPA), 4,6-dinitro-o-sec-butylphenol (DNBP), pentachlorophenol (PCP), and others
appear promising for the control of weeds in soybeans
(2). The fundamental and applied research necessary to
determine the effective safe use of these chemicals for
controlling weeds in soybeans in various production areas of
the United States is enormous and research has not been able
to keep pace with the needs.
“Excellent progress has been made as a result of
fundamental investigations on the formulation of selective
herbicides; the penetration, absorption, and translocation
of herbicides in weeds and crop plants; the sites and
mechanisms of selective action of herbicides; the fate
of herbicides in the soil; and the effect of soil-applied
herbicides on subsequent crops grown in rotation.
“Many people have trouble understanding speciﬁcally

what fundamental research studies can contribute to an
effective weed control program. Basic research on the effects
of chemicals on plants and soils has (a) provided information
which makes it possible for us to more efﬁciently utilize the
herbicides presently available, (b) aided in the development
of more sensitive methods for discovering and evaluating
new herbicidal compounds, (c) aided in explaining the
tolerance or susceptibility of different species and varieties
of plants to herbicides, (d) helped to explain why some
chemicals possess herbicidal properties and certain
closely related derivatives do not, and (e) has provided
information critically needed for the systematic synthesis and
development of new and more efﬁcient herbicides for weed
control in soybeans.
“The Fate of Herbicides: In recent years, herbicides have
demonstrated outstanding potential for the selective control
of weeds in crop production. If maximum beneﬁts are to be
realized from this vast, versatile, efﬁcient, and economical
source of energy, we must develop a fundamental knowledge
of the effects of herbicides on plant growth and their fate in
plants, soils, animals, and humans. The fate of herbicides in
plants then becomes a critically important aspect of chemical
weed control in soybeans. It is an additional dimension in
weed control research which must be more fully understood
if we are to realize maximum beneﬁts from the wide use of
chemicals for weed control and for crop production in a wide
variety of ways on American farms (3).
“The fate of chemicals in plants is a relatively recent
subject for scientiﬁc investigation. In view of the complexity
of the subject, it is not surprising that after 10 years of study
we still know comparatively little about the metabolism of
herbicides in plants.” Address: Plant Physiologist, Crops
Research Div., Agricultural Research Service, USDA.
1362. Soybean Digest. 1961. Two hoeings control
Johnsongrass. April. p. 9.
• Summary: “Johnsongrass (Sorghum halepense) is one
of the weeds most competitive with soybeans and most
difﬁcult to control in southern areas. It is a hardy perennial
and reproduces from underground rootstocks (rhizomes) and
from seed.
“The severe effect of Johnsongrass under Arkansas
conditions was shown by a test at the Arkansas Agricultural
Experiment Station, in which soybeans maintained free of
the weed throughout the season yielded 30.6 bushels an acre
as compared to only 12.3 bushels where soy- beans received
normal cultivation but no hand hoeing.
“Where soybeans received two hand hoeings during
the growing season–one when the Johnsongrass plants were
slightly taller than the soybeans or about a month after
planting, and the second time about 3 weeks later, the yield
per acre was 32.4 bushels. The test was reported by C.E.
Caviness and Maxsie Taylor of the Arkansas station in Delta
Farm Press.
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“Rhizomes usually furnish the ﬁrst source of infestation
of Johnsongrass in the spring, while plants may emerge from
seed at a later date. Thus a continuous source of infestation is
present throughout the growing season.
“A large portion of the soybean production in the Delta
area of Arkansas is on Sharkey clay soil and Johnsongrass
is a major weed problem in most of the area. A Sharkey clay
soil uniformly infested with Johnsongrass at the Northeast
Branch Station at Keiser was used for the experiment.
“W.R. Thompson, State College, Mississippi,
agronomist, suggests that farmers fallow all this year land
that is badly infested with Johnsongrass and other weeds. ‘It
may look like a waste of time to fallow land a year,’ says Dr.
Thompson, ‘But you will make up the loss in production in
future years by fallowing 1 year.’”
A table shows: “Effect of Johnsongrass on soybean
yields.” With no hoeings, with one or two hoeings. Two
hoeings gives the highest yield, 32.4 bu/acre.
1363. Soybean Digest. 1961. Build greenhouse for control of
nematode. April. p. 9.
• Summary: “Plans are moving ahead rapidly for
construction of the new greenhouse to be used for research
on control of the soybean cyst nematode in southeast
Missouri.
“It was hoped that construction could begin by
late February, according to Elmer R. Kiehl, dean of
the University of Missouri College of Agriculture. The
greenhouse will be built near Portageville on the site of the
new Delta Agricultural Research Center.
“The 52-foot by 44-foot greenhouse is being made
possible by a $10,000 allocation by former Governor James
T. Blair out of his emergency fund. Use of the facility will
be devoted exclusively to efforts to lick the soybean cyst
nematode problem. These efforts will include breeding work
to develop a strain of soybean resistant to the nematode that
still retains the desirable seed color and oil content, and
work on control methods such as insecticides and natural
predators.
“First reported in Missouri in 1956, the soybean cyst
nematode is a microscopic pest that attacks the root systems
of soybean plants.”
1364. Petty, H.B.; Wainscott, T.L. 1961. Soybean insects.
Successful Farming 59(5):48-51. May. *
1365. Soybean Digest. 1961. Corn earworm was important
pest in 1960. May. p. 16.
• Summary: Corn earworm was the most important pest of
soybeans in Arkansas in 1960. A map of the United States
shows counties infested by the earworm (in black) and major
soybean producing areas in gray.
1366. Houghtlin, Robert G. 1961. The soybean program

within U.S. Chemurgic Digest. June. p. 8-9.
• Summary: Presented before the 26th Chemurgic
Conference, Cincinnati, Ohio, 14 April 1961.
“The domestic soybean industry is America’s most
important source of vegetable oils and protein meals. In
recent years through its expanding export markets, it has
become an important factor in the economics of the Free
World.
“How did our industry attain its prominence? What
does its future hold? What are some of the problems that the
industry faces today–how can they best be solved, and what
are we doing about them? These are a few of the subjects I’d
like to discuss in the short time allotted to me. The opinions
I’ll express will be mine alone and may not be shared by
others or even by the Association which I represent.
“The phenomenal growth of the domestic soybean
industry is a matter of record. Almost every article written
about the industry, and practically every speaker who has
discussed the industry before this and other groups has
stated the cold statistical ﬁgures demonstrating this miracle
growth. In fact, one might gather from a hasty review of
the industry’s history that this growth came naturally and
without problems or effort. One might also become sold
on the premise that the industry’s future was unlimited–
dependent only on the U.S. farmer’s ability to produce
soybeans. Many of those who foresaw the demise of our
industry following the end of World War II have now joined
that Pollyannaish clan. Their judgment regarding the ‘War
Baby’ classiﬁcation proved erroneous and now they foresee
only continued accelerated growth without any additional
growing pains.
“What have been the important factors responsible for
the present status of our industry? In my estimation, the
most important was the foresight and the fortitude of the
soybean pioneers–both growers and processors. The growers
planted a crop for which there were only limited markets.
The processors raised capital to produce products for which
there were no established markets. Each group had to start
from scratch and elbow its way into the marketplace. I
would certainly be remiss it I failed to mention the important
contributions of the agronomists and breeders at both the
state and national levels. Without new adapted superior
varieties of soybeans, the crop never could have been
expanded into the vast areas now adapted to the crop.
“A Well-Organized Industry: Early in the history of the
U.S. soybean industry two associations were formed. The
American Soybean Association for the growers, and the
National Soybean Processors Association for the processors.
I like to think that these organizations played and are playing
an important role in the development of the industry.
“The ASA has provided informed leadership for the
growers and, through their sensible support price proposals
to USDA, soybeans have not as yet fallen into the surplus
category despite the phenomenal growth of the crop. Their
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ofﬁcial publication, The Soybean Digest, has provided a
forum which the entire industry has used to promote the
general welfare. Its early venture into foreign marketing
helped show the way for the establishment of the Soybean
Council, which is a cooperative effort of growers, processors
and handlers in expanding foreign outlets for the industry.
The importance of the ASA in the development of the
industry cannot be over-emphasized.
“The National Soybean Processors Association was
established in 1930. Since its founding, it has always
maintained in its membership more than 80 percent of the
soybean industry processing capacity. Through its trading
rules committees, equitable rules for trading the products of
the industry were developed. Today practically all domestic
trading of soybean products is done under NSPA rules–proof
of their acceptance by buyers and sellers.
“The NSPA Soybean Research Council through the
years has fostered improved quality of soybean products
and has kept the industry and associated groups advised of
the latest developments in soybean technology. In the early
days this group were scientiﬁc salesmen for the industry.
They assisted in opening up markets for the products of
soy processing. Today they are assisting the industry in an
advisory capacity–counseling on problems facing us and
suggesting ways and means of answering through research
the problems that stand in the way of greater progress.
“Improving the Crop: In the mid-forties, the NSPA
established the Soybean Crop Improvement Council to
work with state and government agencies and with the
producers and handlers to expand the economic production
of soybeans. This activity became increasingly important
and in 1948 a full-time Director was obtained to head up this
effort. In the intervening years an Advisory Board, composed
of representatives from the 24 most important soybean
producing states and the USDA, was formed and is now an
integral part of the operation. The Council has distributed
some 350,000 copies of the booklet “Soybean Farming”
to growers, agricultural teachers, handlers and the general
public. The Council issues a quarterly publication, Soybean
News, to a mailing of more than 21,000. Several years ago,
a color ﬁlm, “Soybeans–The Feature Story,” was produced.
This has been shown to many thousands, and almost 25
million persons are estimated to have viewed it on TV. Other
committees of the Association have been equally active and
effective.
“This recital of some of the accomplishments of the
NSPA has been presented to you merely to point up the fact
that the industry has been far-sighted in preparing for the
increased responsibilities which have come its way.
“Enough for the past–how about the present and the
future!
“In my humble opinion, much greater efforts will be
needed in the future to maintain and expand our industry.
Most of the easier applied research has been accomplished

and future improvement in the quality of our products will
depend on the determination of basic facts about the soybean
and its components. Certainly we will continue to make
quality improvements in our raw material and our ﬁnished
products, but any major accomplishments will depend on a
break through on the basic knowledge of the soybean and its
products.
“The Oil Research Conference: Recognizing this fact,
the industry last year established the Soybean Oil Research
Conference. This group, made up of the USDA and industry
oil technologists, is concentrating efforts toward completely
solving the ﬂavor stability problem of liquid soybean oil.
Applied research has greatly improved the keeping quality
of liquid soy oil–further improvement will be necessary,
however, to fully utilize an expanded market for the product.
Hydrogenated soy oil is entirely satisfactory but liquid soy
still has some limitations which we feel can only be removed
through basic research. The Conference with the ﬁnancial
backing of the Soybean Council of America, Inc., and the
NSPA has placed several research grants directed toward the
solution of this problem.
“The USDA continues its important research efforts
directed toward this problem. Industry research laboratories
are also devoting time and effort toward its solution. No
over-night miracles are anticipated. With this concentration
of talent on the problem, however, we are optimistic that our
fundamental knowledge of soy oil will be increased with
concurrent quality improvements and that the ﬁnal solution
will be forthcoming.
“The basic material for the operation of the industry is
also in need of further intensive study. The soybean breeder
has developed adaptable varieties for the expanding areas of
production. He has improved the genetic strains and physical
characteristics of the plant. He has developed strains that
are resistant to the diseases that have developed as the crop
expanded. Additional research, however, is vitally needed
to ensure the future of this crop. Our Crop Improvement
Council and the American Soybean Association are presently
making an effort to obtain increased federal funds for this
purpose. Their preliminary statement covers the situation as
follows:
“Need for Additional Research: Our state experiment
stations can readily tell a good farmer, on good land, how to
increase his corn yield to more than double the state average,
but they can tell this same farmer only how to exceed the
state average soybean yield by possibly 50 percent.
“Research projects designed to improve the efﬁciency
of soybean production are carried on by the Agricultural
Research Service (ARS) of the U.S. Department of
Agriculture and by the State Agricultural Experiment
Stations.
“If the Soybean crop is to continue its expansion, take
more acres out of surplus crops, provide reasonably priced
oil and protein for our increasing livestock, cheap food
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for our people, supplies for our friends abroad, and at the
same time provide the farmer who devotes his land to this
crop with a fair return, then it is imperative that additional
research designed to improve the efﬁciency of the soybean
plant should be promptly provided for. Much careful study
indicates that greatly increased research in the general areas
of (1) weed control, (2) soybean breeding, (3) physiology
and nutrition, and (4) nodulation would most likely uncover
the facts needed to produce soybeans at deﬁnitely less
cost per bushel” (Continued). Address: President, National
Soybean Processors Assoc.
1367. Miner, Floyd D. 1961. Stink bug damage on soybeans.
Arkansas Farm Research 10(3):12. May/June.
• Summary: “Stink bug damage was ﬁrst found in Arkansas
in the fall of 1959, when buyers began discounting soybeans
from certain areas in the Delta. A common discount was two
cents per bushel for each percent of damage over 2%. Little
was known about the problem then, but partial answers now
are available to some of the more pressing questions.
“Damage is caused principally by the southern green
stink bug. Damage also occurs from two other species,
brown stink bug and green stink bug. The rice stink bug,
commonly found in grassy beans, apparently causes little or
no damage to them.
“Injury results when the bugs insert their needle-like
mouthparts through the pod and into the individual bean.
A secretion of the bug presumably is injected into the bean
to liquefy tissue so that it can be withdrawn. This produces
areas of partly empty cells, which to the naked eye appear
as irregular white splotches of an apparently chalky texture
(see photo). A brown or black discoloration frequently
accompanies the injury, probably because of tissue
breakdown following invasion by micro-organisms.
“A very small ‘wart’ generally is found on the seed
coat at the point where it was punctured: The seed coat is
frequently sunken and wrinkled in the injured area, due to
damaged tissue beneath.
“These various symptoms can be seen through the seed
coat, except when the damaged area is very small. For an
absolutely accurate check on damage, it may be necessary to
peel the seed coat away and inspect the entire surface of the
cotyledon. Another method is to split the beans with a knife.”
Address: Entomologist.
1368. Dunleavy, John. 1961. Recent progress in soybean
disease research. Soybean Digest. July. p. 10-12.
• Summary: Contents: Introduction. Diseases caused by
fungi. Diseases caused by bacteria. Diseases caused by
viruses. Diseases caused by nematodes.
This long paper begins: “During the past few years
considerable progress has been made in soybean disease
research. Serious threats to the soybean industry have arisen
and research workers have met the challenge. The outbreak

of the soybean cyst nematode in North Carolina and in the
Mississippi Valley set in motion a series of steps by state
and federal authorities to check spread of the nematode and
to control the pest on land already contaminated. Severe
outbreaks of Phytophthora root rot in Ohio limited growing
of susceptible varieties. These are only two outstanding
examples of how rapidly the soybean disease situation
changes. A few years ago the soybean cyst nematode and
Phytophthora were not recognized in the United States but
today they are major disease problems.
“Diseases of plants are similar to diseases of man in
many ways and they fall into the same groups. These groups
are based on the type of organism that produces a disease.
There are four principal groups: fungus diseases, produced
by small, ﬁlamentous organisms sometimes called molds;
bacterial diseases, produced by unicellular, microscopic
organisms; virus diseases, caused by submicroscopic
organisms; and nematode diseases caused by microscopic
roundworms. Plant pathologists are actively engaged in
research on soybean diseases in all of these areas and plant
breeders are attempting to improve our present soybean
varieties by developing resistance to some of the most
important soybean diseases.
“Diseases Caused by Fungi: Most diseases of soybeans
are caused by fungi. Phytophthora rot, a disease in this
group, has recently received considerable attention from
soybean researchers. The disease was found ﬁrst in
northwestern Ohio in 1951. A.F. Schmitthenner and A.J.
Suhovecky, of the Ohio Agricultural Experiment Station,
reported that the disease occurred in three phases: a seed rot,
a seedling damping-off and a root rot. The varieties Monroe
and Blackhawk were resistant, but all other recommended
varieties such as Hawkeye, Lincoln, and Harosoy were
severely damaged. R.L. Bernard and M.J. Kaufman,
working in Illinois, cooperated with P.E. Smith and A.F.
Schmitthenner in Ohio to study the inheritance of resistance
to Phytophthora rot.
“They reported that resistance was controlled by a
single dominant gene. This meant that this is one of the less
difﬁcult diseases with which plant breeders have to deal, but
the development of resistant varieties, nevertheless, is a timeconsuming operation that required a major shift of emphasis
in the breeding program.
“Phytophthora rot has also been observed in North
Carolina, Illinois, Indiana, Arkansas and Mississippi. In
Illinois the disease was more prominent on stems than on
roots. Stem lesions were observed on late maturing lines in
Ohio in 1957 and appeared as reddish-brown, sunken streaks.
“The disease can readily be controlled by planting
only resistant varieties. Most of the varieties grown in the
South are resistant. In Indiana, A.H. Probst and K.L. Athow
are transferring resistance to Shelby, Lindarin and several
promising experimental strains. It is not known when these
strains will be available for use. In Illinois, R.L. Bernard
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and D.W. Chamberlain are transferring resistance to several
commonly grown susceptible varieties. They expect to have
Phytophthora root rot resistant varieties in about 2 years.”
Photos show: (1) Soybean plants damaged by the
soybean cyst nematode in Perniseat County, Missouri.
Note the normal plants in the background. Inset, cysts on
soybean roots that caused plant damage. (2) A soybean leaﬂet
showing the striking symptoms of bacterial pustule disease.
(3) The two split soybean stems at the left were infected by
the brown stem rot fungus. The stem at the right was not
infected. (4) Left, plant with typical symptoms of bud blight.
Right, a mature, healthy soybean plant grown a few feet from
the plant at left. Address: Plant Pathologist, Crops Research
Div., ARS, USDA; and Iowa Agricultural and Home
Economics Experiment Station.
1369. Ferris, Virginia R. 1961. A new species of
Pratylenchus (Nemata-Tylenchida) from roots of soybeans.
Proceedings of the Helminthological Society of Washington
28(2):109-11. July. [3 ref]
• Summary: “During a routine check of Illinois soybean
breeding plots in the summer of 1958, large numbers of a
single species of Pratylenchus were obtained from the roots
of nine varieties of soybeans in one ﬁeld. The males of this
species often outnumbered the females and comprised from
10% to 50% of an entire collection (which usually contained
many larvae as well as adults). Subsequent investigation
showed it to be a new species. It is described herein as
Pratylenchus alleni n. sp., after Professor M.W. Allen.”
Address: 2237 Delaware Drive, West Lafayette, Indiana.
1370. Smartt, J. 1961. Weed competition in leguminous grain
crops in Northern Rhodesia. Rhodesia Agricultural Journal
58(4):267-73. Aug. [3 ref]
• Summary: The yield of soybean and groundnuts increases
as the number of cultivations (and weedings) increases
from 1 to 4 during the growing period. The names of the
weeds that grew between each cultivation are listed, and
their agronomic behavior is described. Address: Central
Agricultural Research Station, Mount Makulu, Northern
Rhodesia.
1371. USDA Agricultural Research Service. 1961. Soybean
cyst nematode: Progress in research and control. ARS 2272. 20 p. Aug. ARS Special Report, by the Crops Research
Division and the Plant Pest Control Division of the
Agricultural Research Service.
• Summary: “The soybean cyst nematode (Heterodera
glycines Ichinohe) has been positively identiﬁed from
ﬁelds comprising a total of 60 thousand acres in parts of
eight States. These States are North Carolina, Tennessee,
Mississippi, Arkansas, Kentucky, Missouri, Virginia, and
Illinois. The actual acreage presumed infested is several
times the proved infestations. The reason for this difference

is explained later in the section dealing with the location and
extent of infestations (See page 11).
“Although the Nation’s billion-dollar soybean crop is the
most important among those threatened by this nematode,
a number of other plants are susceptible in varying degrees
to attack by the near-microscopic eelworm which penetrates
and feeds on the roots of host plants.
“The near-microscopic size of the nematode contributes
to the difﬁculty of discovering and containing infestations.
Even at its largest stages, the soybean cyst nematode is too
small to positively identify on the basis of appearance alone
without laboratory examination. As a result, it is impossible
for a farmer or even a trained member of a nematodedetection survey team to simply walk into aﬁeld, pull up an
infested plant, and positively identify the cyst nematodes
on its roots. The male of the species is too small to see
without magniﬁcation, being only about one-thousandth of
an inch thick and one-twentieth of an inch long. In its earlier
stages, the female is also microscopic but the mature female
becomes visible to the naked eye after its body is distended
with eggs. And upon death, its brown, egg-ﬁlled carcass
looks like a speck of dirt.
“Although the soybean cyst nematode can move only
a few inches a year under its own power, the pest is easily
spread by means of contaminated soil, bulbs, roots of plants,
machinery, crops, or other articles from infested farms.
And small populations of nematodes can build up rapidly
to destructive proportions when conditions are favorable
to their growth and reproduction–as when a vigorous crop
of soybeans provides them with plentiful roots on which
to feed. In ﬁelds where no soybeans or other host crops
are grown, a small proportion of the larvae in the cysts can
survive for long periods (probably 4 years or more) and start
a new infestation if soybeans are again planted.
“The characteristic symptoms of a nematode attack
are yellowing and dwarﬁng of parasitized plants. For this
reason, the disease condition caused by the parasite has
sometimes been called by the descriptive name ﬁrst given
it in the Orient–”yellow dwarf.” However, these yellowing
and dwarﬁng symptoms are frequently absent with light
infestations–and sometimes a heavy nematode population
buildup can even be found late in the season on the roots of
apparently healthy soybean plants.
“The damage from soybean-cyst-nematode infestation
varies widely–with density of the nematode population,
age and vigor of the plants attacked, soil fertility, moisture,
and other factors–from nearly total loss of the crop to no
observable above-ground damage.”
Table 1, “Known distribution of the soybean cyst
nematode, as of June 30, 1961,” has four columns: (1)
Names of the eight states. (2) Year ﬁrst observed. (3)
Number of counties it which it has been found in that state.
(4) Number of acres on which proved to be infested in that
state. Address: Northern Regional Research Lab., Peoria,
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Illinois.
1372. Laster, Marion L. 1961. Insects affecting soybeans in
the South. Soybean News (NSCIC) 13(1):4-6. Sept.
• Summary: “From the time the soybean plant ﬁrst appears
above ground until the time it matures, it serves as a host to
numerous insect pests. These insects attack the roots, stems,
leaves, and pods of the plant. Fortunately the soybean plant
grows vigorously and is tolerant to insect attack; otherwise,
it could not withstand the enormous drain demanded by the
insects.
“Soybean insects are placed in four major groups; soil
insects, above-ground stem feeders, foliage feeders, and pod
feeders. The type of injury determines the group for each
insect.
“Soil Insects: Grape colaspis and bean leaf beetle larvae
are the most important in the soil insect group. These insects
are usually of minor importance to the soybean producer
unless they are present in extremely large numbers.
“The grape colaspis larva is a curved, fat-bodied,
shortlegged, white grub, from 1/8 to 1/6 inch in length. It has
a wide range of host plants and frequently occurs on crops
following spring-plowed clover sod. Fields of this nature,
to be planted in soybeans, should be plowed in the fall. This
destroys the larvae and prevents injury to the following crop.
“The larvae feed on the roots and often girdle the plant.
This causes an unthrifty appearance of the plant, delays
maturity, and reduces yields. Damage appears worse where
soybeans are growing slowly because of factors such as cold
soil or low fertility.
“The bean leaf beetle larva feeds in much the same
manner as the grape colaspis larva. The extent of injury to
the soybean plant by the bean leaf beetle larva has not been
investigated. Chemical control of these insects is seldom
justiﬁed.
“Above-Ground Stems Feeders: The three-cornered
alfalfa hopper is the major pest in the above-ground stem
feeding group. This insect is triangular-shaped, light green in
color, about ¼ inch long, blunt at the head end with a short
horn at each upper corner, and pointed behind. Winter is
passed in the egg and adult stages.
“The three-cornered alfalfa hopper usually does the most
damage to soybeans in July or August. Infestations often
develop after maturity or harvest of adjacent host corps. This
insect girdles the plant near the surface of the soil. Girdling
inhibits growth and often causes lodging of the plants.
Late planted soybeans, such as after grain, frequently show
greater injury than earlier planting. Insecticidal control is
seldom needed but a basis for making applications is when
20% of the plants have been girdled.
“Foliage Feeders: Under most conditions foliage feeding
insects do not damage soybeans sufﬁciently to justify use
of insecticides. However, insect damage can be serious so
it is important that ﬁelds be observed throughout the season

for possible insect injury. Sufﬁcient studies have not been
conducted to determine the extent of leaf damage which
will justify insecticidal applications. One study conducted
in Arkansas indicated that destruction of 50% of the leaf
surface did not reduce yields. The application of insecticide
should be based upon extent of leaf feeding and population
of insects present.
“The most common leaf feeding insects are fall
armyworms, garden webworms, green cloverworms,
velvetbean caterpillars, leafhoppers, grasshoppers, blister
beetles, Mexican bean beetles, and bean leaf beetles. A
discussion of each follows.
“Fall armyworm is a tropical insect that migrates
north as the season progresses. It does the most damage
in Mississippi in late August and September. Corn and
other plants of the grass family are the preferred hosts but
it also attacks soybeans and other crops. These larvae are
characterized by three yellowish-white lines down the back,
a prominent inverted Y on the front of the head, and black
tubercles or spots on the body. They attain a length of 1½
inches.
“Garden webworm is a general feeder and attacks a wide
variety of plants. The larva is greenish to yellowish-green,
about an inch long when full grown, with black dots over
the body. There may be as many as ﬁve generations per year.
Winter is passed in the pupal stage in the soil. The larva
spins a web over the leaf and feeds under protection of the
web. When the leaf is consumed it moves to another one and
follows the same procedure. Clean cultivating practices aid
in preventing build-up of this insect.
“Green cloverworm is only occasionally of importance
as a pest on soybeans. It attacks a wide variety of hosts and
has three to four generations a year. Winter is passed in the
pupal and adult stages. Eggs are deposited singly on the
underside of the leaf and hatch into small green worms with
two narrow white stripes down each side of the body. They
feed on the leaves and complete their growth in about 4
weeks. They enter the soil, pupate, and emerge as adults in
10 days to 3 weeks. Insecticidal control is seldom necessary.
“Velvetbean caterpillar is a tropical insect that migrates
into the south-eastern states in June or July and may produce
three generations in one season. The insect does not usually
become very abundant until late summer or early fall and is
most abundant in the southern half of the states bordering
the Gulf of Mexico than farther inland. The eggs are laid on
the lower surface of the leaves and hatch in from 3 to 5 days.
The caterpillars feed for about 3 weeks, enter the soil to
pupate, and emerge as adults in about 10 days.
“Leafhopper. Many species of leafhoppers are usually
abundant in the soybean ﬁeld. Some of the species are
disease carriers and may spread diseases throughout the ﬁeld.
The feeding of certain species produces a burning effect and
causes the tips of the leaves to die as if injured by drouth.
These insects feed by sucking the juices from various tender
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parts of the plant.
“Grasshoppers build up around turn rows, ditchbanks,
etc. Migration into the ﬁeld begins on borders adjacent
to build-up areas. The outside rows bordering build-up
areas may be completely defoliated in a short time. The
three species of grasshoppers most destructive to crops
are the differential, red-legged, and two-striped. The
most destructive species varies with the locality. Most
species overwinter in the egg stage in the soil. Controlling
weeds around borders and discing or plowing egg-laying
sites will reduce the population. When chemical control
is necessary, spot treatment will usually sufﬁce. Aldrin,
dieldrin, chlordane, toxaphene, and heptachlor are effective
insecticides. Infestations should be controlled before
migration into the ﬁeld by scouting for and treating areas
where the nymphs are heavily concentrated.
“Blister beetles are slender, black, gray or black
and yellow striped, with long legs. The larvae feed upon
grasshopper eggs and consequently blister beetles will ﬁrst
appear along roadsides or ditches where grasshoppers have
deposited their eggs. Blister beetles occur in the ﬁelds in
spots and can be controlled by treating the spots where
they are present. They are general feeders and attack a
wide variety of plants. Soybean plants may be completely
defoliated where the blister beetles are concentrated. Winter
is passed in the pseudopupal stage in the soil. They are
usually most numerous in July and August but may occur in
June.
“Mexican bean beetle is most injurious to garden and
ﬁeld beans and occasionally attacks soybeans and cowpeas.
The beetles are ¼ to 1/3 inch long, convex, yellow to
coppery-brown in color, with eight small black spots that
form three rows across the body when the wings are at
rest. The adults pass the winter in debris of hedgerows
and woodlands near the ﬁelds where beans were grown.
The adults and larvae feed on the foliage of the beans and
may have three generations with a partial fourth. Several
insecticides are effective for control of the Mexican bean
beetle.
“Bean leaf beetles. Injury to soybeans by this insect is
twofold. The larvae feed on the roots as discussed previously
and the adults feed on the leaves. The adults are about ¼
inch long, are reddish to yellow in color, with three or four
black spots in a row along the inner margin of each wing
and a black band around the outer margin. The adults pass
the winter in debris in or near bean ﬁelds of the previous
year. They are ready to attack the bean plants as soon as they
appear above ground. The heaviest concentration is usually
in late July and early August when the next generation
emerges. It is at this time that the population may be heavy
enough to justify application of an insecticide” (Continued).
Address: Assoc. Entomologist, Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.

1373. Laster, Marion L. 1961. Insects affecting soybeans
in the South (Continued–Document part II). Soybean News
(NSCIC) 13(1):4-6. Sept.
• Summary: (Continued): “Pod Feeders: Cotton bollworms
and stinkbugs are the major pests in this group with the
stinkbug being the most important.
“Cotton bollworm or corn earworm moths are attracted
to soybeans in early fall after cotton stops fruiting and other
suitable host plants are no longer attractive. The beneﬁcial
insect population is usually sufﬁcient to take care of the
bollworm problem; however, populations may build up
that warrant insecticidal control. This imposes a problem
on the producer as well as the entomologists. There are
no insecticides at the present time effective against the
bollworm labeled for use on soybeans used for food. Efforts
are being made to correct this situation.
“Stinkbugs are the most important insects attacking the
soybean pod. Several stinkbug species feed on soybeans in
the Delta area of Mississippi and vicinity but the southern
green stinkbug is the most important. This insect attacks a
wide variety of hosts and may have several generations in
one season. The wide host range is a complicating factor in
controlling the southern green stinkbug.
“Eggs are deposited in clusters on the underside of
the leaf. The eggs range from approximately 50 to 100
per cluster and an average of four clusters per female. The
stinkbug goes through ﬁve nymphal instars before reaching
maturity. The time required to complete the life cycle
from egg to adult ranges from 27 to 40 days, depending on
availability of food and temperature.
“Stinkbugs have piercing and sucking mouthparts. The
stinkbug punctures the bean and injects digestive juices
which break down and decompose the plant tissue. The
decomposed tissue is sucked back into the insect’s body and
serves as its food supply. The feeding process damages the
bean and results in losses to the producer. These losses may
be experienced by a loss in yield due to reduction in size of
the bean and a loss in price by a reduction in grade.
“Any unsound kernel is considered a damaged soybean.
It can be caused by factors such as weather, frost before the
beans are mature, heating, and insect damage. A relatively
few stink-bug punctures can run the damage well in excess
of 2% and consequently cause a reduction in price.
“Beans with damage exceeding 2% can not be exported
through Gulf shipping points. If beans containing excess
damage are received the only recourse is to blend with
enough good beans to bring the average to not more than 2%
damage. This requires extra storage, handling, and expense;
therefore, discounts for damaged soybeans are severe.
“Stinkbugs may feed on the pods from the time the seeds
begin to form until shortly before maturity when the pod
wall has toughened. Although no studies have been made on
the movement of stinkbugs from one ﬁeld to another, the life
history studies suggest that two applications of insecticide
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applied in early to mid-September should protect the
varieties Lee and Jackson for the remainder of the season.
“The big gap in the control program is determining
when populations are high enough to justify an application
of insecticide. A number of insecticides are effective against
the stinkbug but the residue problem has limited the use of
them. Methyl parathion at the rate of .37 to .50 lb. per acre
is recommended for control of the stinkbug. This dosage
will also kill most other soybean insect pests, excluding
the lepidoptera (example velvetbean caterpillar and other
caterpillars). A 20-day interval between last application
and harvest must be allowed for methyl parathion to avoid
contamination.
“Extension recommendations should be consulted before
making applications for control of soybean insects.” Address:
Assoc. Entomologist, Delta Branch of the Mississippi Agric.
Exp. Station, Stoneville, Mississippi.
1374. Spears, Joseph F. 1961. Latest developments on the
soybean cyst nematode. Soybean Digest. Sept. p. 28, 30-31.
• Summary: Contents: Introduction. 750,000 acres infested.
Tennessee infestation. Nematode’s weakness.
This article begins: “The ﬁght against the soybean cyst
nematode, Heterodera glycines Ichinohe, is being carried to
the ﬁelds and farms of the infested states in a two-pronged
attack through:
“1–Quarantine regulations to prevent the pest from
spreading and
“2–Recommended farm practices.
“By following these practices, farmers in the uninfested
areas can protect themselves against the pest, and those
with infested acreage can reduce both their losses and the
danger of spread to other farms by holding down nematode
populations.
“Both the quarantine regulations and recommended
control measures utilize the latest scientiﬁc know-how for
checkmating the soybean cyst nematode. The regulatory and
control programs center their attack on known infested areas
and adjacent farming sections with the greatest exposure.
“Success of any program of this nature depends on
public understanding and compliance. The soybean cyst
nematode program calls for across-the-board participation
by all interested groups in the ﬁght against the pest. Federal
and state pest control authorities cooperate and work closely
with farmers and everyone concerned with harvesting and
handling soybeans and other articles which might carry the
nematode.
“Growing awareness of the nematode problem, since
its discovery at Castle Hayne, North Carolina, in 1954, has
been demonstrated. For example, reports from county agents,
individual farmers, and other interested persons of suspicious
symptoms and unexplained crop losses have helped in a
systematic search for infested areas.
“The near microscopic size of the nematode contributes

to the difﬁculty in discovering and containing infestations.
The soybean cyst nematode is too small to be positively
identiﬁed on the basis of appearance alone without
laboratory examination. Although the soybean cyst nematode
can move only a few inches a year under its own power, the
pest is easily spread by means of contaminated soil, bulbs,
plant roots, machinery, or other articles moving from infested
ﬁelds. Small populations of nematodes build up rapidly to
destructive proportions when conditions are favorable to
their growth and reproduction. This is particularly true in
those areas where soybeans are grown continuously without
crop rotation.
The characteristic symptoms of soybean cyst nematode
attack are yellowing and dwarﬁng of parasitized plants.
However, these symptoms may be absent in the presence of
a light infestation. Damage from the soybean cyst nematode
varies widely with density of nematode populations, age and
vigor of the plants attacked, soil fertility, moisture, and other
factors so that injury may range from total loss of the crop to
no observable above-ground damage. The fact that no readily
discernible symptoms accompany light infestations has
complicated the soybean cyst nematode problem because (1)
it makes it difﬁcult to delimit infested areas, and (2) farmers
may not be properly forewarned of damage to come.
“The soybean cyst nematode has been positively
identiﬁed from ﬁelds comprising a total of 60,000 acres
in parts of eight states. These states are North Carolina,
Tennessee, Mississippi, Arkansas, Kentucky, Missouri,
Virginia, and Illinois. Although the ﬁgure of 60,000 acres
proven to be infested by the nematode gives some indication
of the problem, it is not an accurate measure of the acres
actually infested. In some heavily infested counties, for
example, the actual acres infested, all of which are regulated
under the quarantine, may be several times that checked by
survey crews and proved to be infested.
“In northwestern Tennessee, northeastern Arkansas,
and southeastern Missouri, extensive acreage in ﬁelds
intermingled with or adjacent to known infested ﬁelds are
presumed to be infested and placed under regulation as
soon as actual surveys reveal a continuous pattern of heavy
infestation nearby. Thus, funds and manpower have been
conserved for more intensive surveys on the periphery of the
infested areas.
“750,000 Acres Infested: Since the practical purpose of
surveys is to determine the scope of the nematode problem
and to locate and contain nematode infestations, it has
been unnecessary to actually demonstrate the presence of
cysts on every property. For this reason the actual infested
acreage in various parts of the United States, particularly in
the Mississippi Valley area, is much higher than that proved
by examination to be infested, and this appreciably raises
the infestation ﬁgure to be reckoned with. Based on the
infestation pattern established by ﬁeld surveys, it is estimated
that the acreage infested in the United States may run in the
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neighborhood of three-quarters of a million acres.
“Systematic surveys have been carried on in the
principal soybean producing states since 1956 and it is
encouraging to note that no new states have been found
infested since 1959.”
A portrait photo shows Joseph F. Spears. Address: Chief
Staff Ofﬁcer, Control Operations, Plant Pest Control Div.,
Agricultural Research Service, USDA, Washington, DC.
1375. Ferris, Virginia R.; Bernard, R.L. 1961. Seasonal
variations of nematode populations in soybean ﬁeld soil.
Plant Disease Reporter (USDA) 45(10):789-93. Oct. 15. [5
ref]
• Summary: “Summary: Data on the ﬂuctuations in the
numbers of plant parasitic nematodes in soils of soybean
ﬁelds were obtained over a 3-year period. Populations of
nematodes of the genera Paratylenchus, Helicotylenchus,
and Tylenchorhynchus built up during the growing season
and reached a peak near the end of this period. Populations
of nematodes of the genus Pratylenchus in the soil usually
reached a peak early in the season and a decline followed.
There were drops in population of most nematodes during
very dry periods.” Address: United States Regional Soybean
Laboratory, Urbana, Illinois.
1376. Clark, Linda A. 1961. Stay young longer: How to add
years of enjoyment to your life. New York, NY: Devin-Adair
Co. [xvi] + 364 p. Oct. Foreword by Adelle Davis. Preface
by Beatrice Trum Hunter. 21 cm. [588* ref]
• Summary: This book is well researched and carefully
documented. The author includes Clive M. McCay in her
acknowledgments. Contents: Part I: How can you stay
young? 2. How can correct nutrition help? 3. What makes
you age? 4. How long will it take to slow down rapid aging?
5. What’s wrong with us? 6. What’s happened to our bread
and cereal. 7. Is sugar harmful? 8. Are poisons making you
old? 9. Is it safe to eat? 10. What else ages us? 11. How
can you eat safely in a poisoned world? 12. What about
vitamins? 13. What about minerals and enzymes? 14. What
about fats and oils. 15. “Wonder” foods. 16. Are you a mirror
of what you eat? 17. The great debate? 18. How can you eat
for health and youth? a summary.
Part II: 19. How can exercise help? 20. Is there hope for
sagging faces and ﬁgures? 21. How can you stay slim? 22.
Are you proud of your skin, nails, and hair? 23. What about
menopause, prostates, and male impotency? 24. How can
you relieve stress?
Part III: 25. The art of loving. 26. The power of prayer.
27. The will to live.
Page 10: Most dog food is more nutritious than human
food. A typical dog food contains soybean grits.
Page 12: The human body is replaced every year. Dr.
Paul G. Aebersold of the Atomic Energy Commission, who
has used radioactive tracers to study the body, states: “In a

single year 98% of the old atoms will be replaced by new
atoms which we take into our bodies from the air we breathe,
the food we eat, and the water we drink.”
Page 67: Home-sprouted soy beans are free from
pesticide contaminants.
Page 139: Unsaturated fats are found in vegetable oils,
including soybean oil.
Page 145-46. What raises our cholesterol level? One
food that does is butter. When one-seventh of the ½ ounce
of butter served at each meal was replaced by soy sterol
(probably lecithin), the average cholesterol level of subjects
dropped 11%.
Page 148: Tests by Dr. Lester Morrison (1958) found
that “soy lecithin granules succeeded in lowering cholesterol
and reversing atherosclerosis in thousands of his patients.”
In the chapter on “Wonder foods” we read (p. 170):
“Soy beans and products made from soy beans such as soy
ﬂakes, soy grits and soy ﬂour, are rich in the only complete
vegetable protein.” In the same chapter, Dr. Clive M. McCay
notes (p. 177) that many people “use soy milks. These soy
milks are now very attractive to taste, They are also being
sold in various modiﬁcations such as malted milk. With the
growing interest in the consumption of unsaturated fatty
acids which are rich in these soy milks, the future may see a
real challenge to the dairy industry.”
A long section titled “Meat-eating vs. vegetarianism”
(p. 182-88) attempts to look at both sides of the issue from a
nutritional viewpoint only. In “The case for the vegetarian”
we read (p. 184): “A few nuts are complete protein. The
soybean, a legume, is the only complete protein vegetable. In
all other cases, some of the amino acids are missing. Because
of the nature of the soybean, it is being recognized more
and more, by vegetarians and others, for its high nutritional
value. Other complete proteins include brewer’s yeast,
cottonseed, and cereal germs such as wheat germ.”
Page 218-20: Beverages–Milk is also a problem since it
may contain radioactive strontium 90, iodine 131, penicillin,
wax, pesticides, etc. “Many nutritionists prefer raw certiﬁed
milk.” To offset the cost of raw milk, “powdered skim
milk” can be used for cooking. Yogurt or keﬁr can be made
from either kind of milk. “As a milk substitute, soy-bean
milk (Lager 1955; Chen 1956), an oriental staple, has been
suggested.”
The section on healthy skin (p. 262) states: “Cold
pressed soy oil, because it contains so many elements found
to occur naturally in skin tissue, is excellent.”
Note: While this is not a vegetarian book, it favors the
use of a relatively small amount of ﬂesh foods and other
animal products. Address: M.A.
1377. Cook, Fred T.; Heagler, A.M. 1961. Factors affecting
soybean yields in the Delta. Mississippi Farm Research
24(10):2-3. Oct.
• Summary: “Soybean production in the Mississippi Delta
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has increased tremendously during the last 20 years. In 1940,
only 24,400 acres of the crop were harvested for beans in the
area. By 1959, this acreage had risen to 743,000, 30 times
the 1940 acreage.
“A part of this growth can be attributed to the need for
proﬁtable uses of land diverted from cotton production by
acreage allotments. In some respects, however, soybeans
are a natural supplementary crop. Except for harvesting,
they can be produced with the same equipment used to
produce cotton. Soybeans require only nominal amounts
of labor since production of the crop is almost completely
mechanized. In the Delta, little or no fertilizer is required
and soybeans are not completely competitive with cotton
for land. Soybeans grow well on heavy clay land that is not
particularly suited to cotton production.
“Increased yields of soybeans have no doubt contributed
to their popularity. In the last 20 years, average yields in
the Delta have virtually doubled, rising from 12 to almost
20 bushels. Most of this increase is a result of improved
varieties and better management practices.
“Despite the strides made in soybean production in
the Delta, certain problems persist. Yields continue to
vary widely from farm to farm and from season to season.
Furthermore, research at the Delta Branch Experiment
Station indicates that yields much higher than those currently
realized in the area are possible if recommended production
practices are followed.
“Several possible explanations of yield variability
among farms come to mind. The most obvious explanation
is superior management on the part of producers with
consistently high yields. But management is a nebulous thing
when it comes to quantitative measurement.
“Soil type may affect soybean yields as it does cotton
yields. Associated with soil type is drainage, both surface
and internal, always important in the production of any crop
in the area.
“Speciﬁc cultural practices, such as planting dates,
number of cultivations, insect control, and others, may also
affect yields. Inter-relationships among these operations and
timeliness may be of particular importance.
“Some of the major factors affecting soybean yields are
evaluated here. Costs associated with soybean production in
the Delta are presented.” Address: Agricultural Economists,
Farm Economics Div., ERS, USDA, stationed at the Delta
Branch of the Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
1378. Peters, E.J.; Davis, F.S.; Klingman, D.L.; Larson,
R.E. 1961. Interrelations of cultivations, herbicides, and
methods of application for weed control in soybeans. Weeds
9(10):639-45. Oct. [9 ref]
• Summary: “Pre-emergence treatments of sodium
pentachlorophenate (PCP) resulted in less weeds and greater
yield of soybeans than treatments with CDAA or the check.

Plots sprayed overall produced more soybeans than those
having band treatments because of better weed control.”
Address: USDA/ARS Columbia, Missouri.
1379. Leffel, R.C. 1961. Planting date and varietal effects on
agronomic and seed compositional characters of soybeans.
Maryland Agricultural Experiment Station, Bulletin No.
A-117. 69 p. Dec. [12 ref]
• Summary: “Summary and conclusions: Variety and dateof-planting studies with soybeans were conducted in nine
environments at three locations (Beltsville, 1951-54; Upper
Marlboro, 1953-54; and Trappe, 1955, 1957-58) in Maryland
from 1951 to 1958. Each experiment consisted of varieties
of soybeans of varying maturity planted at dates throughout
the planting season. The extreme range in planting dates for
all experiments was May 1 to July 28. All experiments were
evaluated for seed yield and quality, plant maturity, height,
and lodging, and purple stain score of seed. Seed size was
evaluated in all but one environment; oil and protein contents
of seed were evaluated in ﬁve environments. Shattering of
seed was observed in only one year and iodine number of the
oil was determined from seed samples from one environment
only. Only tests at Trappe in 1957 and 1958 were evaluated
for height of ﬁrst pod-bearing node and dates of ﬁrst
ﬂowering, ﬁrst pod-setting, and termination of ﬂowering.
“These studies led to the following general conclusions:
“All varieties exhibited curvilinear relationships
between characters evaluated in these studies and date of
planting. This tendency of a character to exhibit a greater or
lesser effect as planting was delayed was interpreted as the
effect of photoperiod on the character. Delays in planting
date of any variety past June 20 appeared hazardous.
“Delay in planting had more effect on maturity date and
less effect on seed yield, size, and quality, plant height and
lodging score, and oil and protein contents of early, Group
IV varieties than on the same characteristics of later maturing
varieties of Group V and VI.
“For maximum yields of highest quality soybeans,
varieties of Group V and VI maturity should be planted
in their areas of adaptation as early in the season as soil
temperatures and environmental conditions conducive
to good weed control will allow. Soybeans of Group IV
maturity produced maximum yields of seed when planted
May 20 to 30. Seed quality of later maturing, Group V and
VI varieties deteriorated as a result of delayed planting;
seed quality of Group IV soybeans improved with delayed
planting. Seed yields of Group IV soybeans were superior to
those of Group V and VI when planting of each was delayed
30 days or more past the optimum, earliest planting date for
full-season varieties.
“Infection by purple stain fungus was most severe with
earlier maturing varieties of soybeans. Lee never exhibited
more than 1% visibly infected seed by the purple stain
fungus. Infection of varieties by purple stain fungus was,
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however, inﬂuenced to a great degree by environmental
conditions.
“Variety and date-of-planting interactions were
paramount in these studies. Varietal performance was
obviously affected by variations in soil moisture throughout
the growing season. Future variety and date-of-planting
studies in soybeans should be conducted with adequate
soil-moisture levels supplied by irrigation.” Address: Assoc.
Prof., Dep. of Agronomy.
1380. Costa, A.S.; Carvalho, A.M.B. 1961. Studies on
Brazilian tobacco streak. Phytopathologische Zeitschrift
42:113-38. *
• Summary: Tobacco Streak Virus (TSV) causes bud blight
on soybeans in Brazil.
1381. Dunleavy, John. 1961. Fusarium blight of soybeans. J.
of the Iowa Academy of Science 68:106-113. *
Address: Plant Pathologist, Crops Research Div., ARS,
USDA; and Iowa Agricultural and Home Economics
Experiment Station.
1382. Fulton, J.M., Mortimore, C.G.; Hildebrand, A.A. 1961.
Note on the relation of soil bulk density to the incidence of
Phytophthora root and stalk rot of soybeans. Canadian J. of
Soil Science 41:247. *
1383. Natrass, R.M. 1961. Host list of Kenya fungi and
bacteria. Commonwealth Mycological Institute, Papers No.
81. *
1384. Coker’s Pedigreed Seed Co. 1961. Coker’s soybean
catalogue–1961 breeder’s registered seed. Hartsville, South
Carolina. 16 p. 28 cm.
• Summary: The top half of the cover shows a photo of
Henry W. Webb, breeder of Coker’s Hampton soybean,
standing in a ﬁeld of this new variety. Below that:
“Introducing for 1962! Hampton–A high yielding, disease
and shatter resistant variety for the Southeast.” In the lower
left is a heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” “The South’s foremost
seed breeders.” Contents: Page 1–To soybean breeders, a
message from Robert R. Coker, president. “Our company
has carried on soybean breeding work in a limited way since
1925. However, recognizing the increasing importance of
soybeans as a southern cash crop, our breeding program was
greatly enlarged and intensiﬁed beginning in 1952 under
the direction of Dr. J.W. Neely, Vice President and Research
Director of our company.”
The new soybean variety, Hampton, was named
after Lieutenant General Wade Hampton, an “outstanding
Confederate war cavalry leader and a distinguished South
Carolina Governor and Senator.” Photos show Robert Coker
and General Hampton.

Page 3–Breeding soybeans for The South, by Henry W.
Webb, plant breeder in charge of soybean research. “Coker’s
soybean breeding program dates back to the mid-1920s
when Dr. George J. Wilds initiated a program to develop
improved bean varieties primarily suited to the production
of forage. The ﬁrst variety, Black Beauty, was released in
1931 as a combination hay and seed bean. Numerous types
were selected from various hybrid combinations through the
years that followed. One of the most notable of these is the
Yelnanda, a late season type well adapted to Southeastern
conditions and the two crop system where beans are planted
following early season harvest of small grain. Yelnanda was
ﬁrst released in 1947 and reintroduced in 1957 to meet the
increased demand for a bean of its type. Another notable
achievement of this well planned and pursued program of
scientiﬁc breeding was the development of Majos. Although
never released for general planting it has proved to be an
outstanding source of germ plasm and has made a signiﬁcant
contribution to our present program.”
Soybean research expanded: The sudden emphasis on
soybeans in the early 1950s found the Southeastern United
States “woefully lacking in varieties designed to meet
present day needs. As a result we immediately began an
expansion of our breeding and research program to enable us
to supply the varieties needed. The ﬁrst step was to combine
through hybridization the best of the early maturing, disease
resistant, quality beans with our locally adapted later types.
The cross of Lee and Majos has proved to be an unusually
successful combination. From 1953 until 1962, we have
spared no effort in selecting, testing, and increasing seed
stocks of this cross as well as crosses involving Lee,
Yelnanda, Jackson, and several outstanding experimental
lines. As a result, Coker’s is able to offer for farmer planting
in 1962, Hampton, developed from the Majos x Lee cross
made in 1953. In addition to this we anticipate the release
of Stuart in 1963 and possibly other new types by 1964 and
1965.”
Photos show (1) Henry Webb. (2) A test ﬁeld of Coker’s
soybeans.
Pages 3-7–Details on the variety Hampton–1961
breeder’s registered seed. It is being released for planting
by Southeastern growers in 1962. Origin, production (49.1
bu/acre over 3 years), shatter resistance, disease resistance,
quality, adaptation, planting date, maturity, harvesting.
Acknowledgment to Dr. E.E. Hartwig. Photo show: (1)
Henry Webb with M.D. Lamberth, sales manager. (2) John
Hicks, assistant plant breeder. (3) Robert C. Culpepper, a
contract grower, standing in a ﬁeld of Hampton soybeans in
front of a large McCormick combine.
Page 8–”Coker’s Pedigreed Yelnanda–1961 breeder’s
registered seed. We are happy to offer growers of the
Southeast our newest strain of Yelnanda, the result of eight
years of intensive selection and testing. This new strain
while typical of Yelnanda is characterized by improved
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yields, higher shatter resistance, and more disease tolerance.”
Maturity: From medium late to late. Protein content:
Highest of adapted varieties–44-45%. Seed size: Large and
uniform. Photo shows Webb and Dr. J.W. Neely (in charge of
agricultural research) in a ﬁeld of Yelnanda soybeans.
Page 9–For 1963! Stuart (Lee x Majos). Lee was
developed by Dr. E.E. Hartwig and Major by Mrs. Mary
Coker Joslin. A chart shows the pedigree of Majos, Yelnanda,
Hampton, and Stuart Soybeans. Yelnanda (1947) resulted
from a cross between Nanda selection and Yelredo (1954).
Page 10-11. Some suggestions for obtaining greater
proﬁts growing soybeans. Page 12–Effect of day length on
soybeans.
Page 13–Effect of light on plant growth and early bloom
(with photos of plants). Page 14–Coker breeding makes the
difference, by J. Winston Neely, PhD, Vice-president and
Director Agricultural Research. Gives details of Coker’s twophase breeding program. Phase 1 takes 5 years and phase 1
takes 9. In phase two, 3,000 plants are selected during year
1. It takes 6 years to breeder’s seed, 7 years to foundation
seed, 8 years to registered seed, and in year 9 Coker sells
certiﬁed seed to growers. A photo shows Jake Hartz Jr. in a
ﬁeld of Hampton soybeans, showing their lush vegetative
growth. Page 15–Prices, terms, and conditions. Hampton
costs $10.00/bushel for 1-10 bu. Yelnanda costs $5.50/bu for
the same.
The back cover states: “1962 soybean catalog from
Coker. David R. Coker (1870-1938) founder. Since 1902–
The South’s foremost seed breeders.”
Note: This catalog was received by the USDA National
Agricultural Library on 28 Jan. 1963.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
1385. Johnson, Herbert W. 1961. Soybean breeding. In:
Hans Kappert and Wilhelm. Rudorf, eds. 1961. Handbuch
der Pﬂanzenzuechtung. Ed. 2. Vol. 5: Zuechtung der
Sonderkulturpﬂanzen. Berlin-Hamburg: Verlag Paul Parey.
xxii + 494 p. See p. 67-88. [200 ref. Eng]
• Summary: Contents: 1. Systematics and relationships.
2. Biology of ﬂowering and seed formation: Morphology
of the ﬂower, ﬂowering process, formation of seeds,
techniques of cross pollination. 3. Foundation and methods
of breeding: Genetics of qualitative characters, genetics
of quantitative characters (heritability of characters,
correlations among characters {yield and other characters,
oil and protein, miscellaneous characters}), methods of
testing (for adaptation, for insect and disease resistance,
for quality), general breeding methods (simple selection,
hybridization {selection among crosses, selection within
crosses}), hybridization of species, induction of mutations. 4.
Outstanding results of breeding.
Note: This volume also contains chapters on rapeseeds

and oilseed crucifers (Raps = Brassica napus; Rübsen
= Brassica campestris), sunﬂowers, hemp, linseed, and
medicinal plants. Address: Beltsville, Maryland.
1386. Kernick, M.D. 1961. Seed production of oil crops. In:
FAO Agricultural Studies, No. 55. See p. 345-72. Chap. 14.
[89 ref]*
• Summary: This monograph on seeds gives details on
soybeans and other oilseed crops, including climate, soil,
plant pollination, cultivation practices, plant nutrition,
irrigation, diseases, and pests.
1387. Klingman, Glenn C.; Noordhoff, Lyman J. 1961. Weed
control: As a science. New York, NY: John Wiley & Sons,
Inc. 429 p. Illust. 24 x 15 cm.
• Summary: Accepted method of control are discussed
for weeds in soybeans and many other crops. In chapter 8,
“Carboxylic-aromatic compounds,” the section on benzoic
acids states that the herbicides Amiben and phthalic acid
have given promising experimental results on soybeans (p.
146-47). In Chapter 10, “Substituted phenols,” the section
on DNBP states that is effective on soybeans. A photo shows
a ﬁeld of “soybeans treated with DNBP (amine salt) just
after the soybeans emerged (crook stage). This treatment
controlled weeds for 1 month without harm to the soybeans.”
Diphenamid shows promise for controlling seedling
grasses (such as crabgrass, goosegrass, green and yellow
foxtail) in soybeans (p. 190).
In chapter 15, titled “Field crops grown in rows,” is a
section on soybeans: “Soybeans are less tolerant to presentday herbicides than most other crops. Even though several
herbicides can be used, a weed control program must rely
heavily upon tillage and agronomic practices that offer
maximum competition to weed growth.”
“The rotary hoe is an effective and economical weed
killer in soybeans. For best results use it when the ground
is slightly crusted and when weeds are just emerging,
and not more than ¼ inch tall, recent research shows that
rotary hoeing is effective even though the soil is moist.”
Preemergence herbicides used on soybeans include PCP,
CDAA, CIPC, NPA, a mixture of CIPC and NPA, and DNBP
(applied 1-2 days before crop emergence). Postemergence
herbicides are restricted mainly to DNBP.
A section on peanuts starts on p. 235. Address: 1. Prof.
of Field Crops, North Carolina State College; 2. Editorial
Asst., Publications Leader, Federal Extensive Service,
USDA.
1388. Ochse, J.J.; Soule, M.J., Jr.; Dijkman, M.J.; Wehlburg,
C. 1961. Tropical and subtropical agriculture. 2 vols. New
York, NY: Macmillan Co. Vol. 1, iv + 1-760 p. Vol. 2, xv +
761-1446 p. See vol. II, p. 1067-76. 22 x 14 cm.
• Summary: This is a truly prodigious work. The chapters
in volume 2 deal with individual crops. The section titled
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“Soybean” (vol. II, p. 1067-76) discusses the following:
Vernacular names in various languages. Overview of world
production. Botany. Varieties. Breeding and selection.
Climatic and soil requirements. Culture. Harvesting. Uses
(incl. soy sauce, tempeh, and tofu). Future possibilities.
Diseases. Ochse was born in 1891. Address: 1. Consultant,
Tropical and Subtropical Agriculture, Research Consultant in
Economic Botany, Univ. of Miami, Coral Gables; 2. Assoc.
Prof. of Fruit Crops, Univ. of Florida, Gainesville; 3. Prof.
of Applied Tropical Botany and Genetics, Univ. of Miami,
Coral Gables; 4. Asst. Plant Pathologist, Univ. of Florida,
Everglades Experiment Station, Belle Glade. All: Florida.
1389. Rodale, J.I. ed. 1961. How to grow vegetables and
fruits by the organic method. Emmaus, Pennsylvania: Rodale
Books, Inc. 926 p. See p. 507-09. Illust. Index. 23 cm.
Reprinted in 1974.
• Summary: In the large Section 2, “Organic vegetable
culture: A complete listing,” is a subsection titled “Soybean”
(p. 507-09) with the following contents: Introduction, brief
history [inaccurate], and nutritional value. Range and soil.
Seed. Planting. Enemies. Harvest. Focuses on how to grow
“vegetable soybeans” using the organic method.
“Two types of soybeans are now cultivated in this
country, out of the hundred or more varieties of the Orient.
Field soybeans are used to make hay, for seed, for green
manure and in combination with sorghum, for silage. The
seed is a rich source of oil which has industrial as well as
culinary uses. Vegetable soybeans are used green like peas or
lima beans; dried, like navy beans, or are sprouted like Mung
beans. Soybean protein is more complete than the protein
found in any other vegetable. Soy ﬂour is a valuable protein
additive to baked products and is used for diabetics because
it is low in carbohydrates. Soy milk and cheese [tofu] are
useful for babies and children suffering from cow’s milk
allergies. Soy meal, like cottonseed meal, is a rich source of
nitrogen when used as a fertilizer.”
“Tests at Iowa State have shown that the best way to
plant soybeans is to plant several varieties, maturing in
different periods, at the same time. Judging by gustatory
as well as horticultural standards, Iowa State recommends
Sac, maturing in 9 weeks, Kanro, maturing in 10 weeks and
Jogun, maturing in 12 weeks. These may be expected to
supply green beans for the table during the late summer.”
Photos show: (1) Wilbert Walker, a Pennsylvania
organic gardener, with a sprawling vegetable soybean plant
in his garden. (2) A close-up of soybean pods on a soybean
plant. Address: Editor-in-Chief, Rodale Books Inc., Emmaus,
Pennsylvania.
1390. Amchem Products, Inc. 1962. Amiben now approved
for use on all soybeans! Amchem farmer (Ad). Soybean
Digest. Jan. p. 26.
• Summary: “Amchem Amiben, a truly effective pre-

emergence herbicide, developed speciﬁcally for soybeans
and completely tailored to the soybean crop, is now available
to you.
Amiben has been proven to have the characteristics you
want in a soybean weed killer.
“Kills both annual weeds and annual grasses
“Near season-long control
“No carryover of soil residues
“Effective on all soil types
“No damage to soybeans
“No effect on seed germination
“Easy to use and handle
“No irritation, corrosion or ﬁre hazards to worry about
“Amchem and Amiben are registered trademarks of
Amchem Products, Inc. (Formerly American Chemical Paint
Co.).” Address: Ambler, Pennsylvania; St. Joseph, Missouri;
Niles, California.
1391. Freitag, J.H. 1962. Leafhopper transmission of western
aster yellows virus to legumes and solanaceous plants.
Phytopathology 52(2):128-33. Feb. [17 ref]
• Summary: The soybean was not susceptible to infection
with a Western strain of aster yellows virus by Macrosteles
fascifrons, the six-spotted leafhopper. Address: Dep. of
Entomology and Parasitology, and Prof. of Entomology
and Entomologist, California Agric. Exp. Station, Univ. of
California, Berkeley, California.
1392. Soybean Digest. 1962. Grow the best soybean
varieties: some late information from the state experiment
stations. Feb. p. 6-9.
• Summary: “University of Arkansas Extension Service
offers the following advice on selecting a soybean variety:
“’Some characteristics in selecting a good variety of
soybeans to plant in addition to high yields are:
“’1–Sufﬁcient plant height for high yields and
harvesting.
“’2–Lodging resistance.
“’3–Shatter resistance.
“’4–Lower pod set sufﬁciently above the soil for
efﬁcient harvesting.
“’5–Date of maturity suitable for climatic conditions in
production areas.
“’6–Disease resistance.
“’7–Yellow seeded.
“’8–High seed quality, purity, germination and a
seedcoat that does not break easily in harvesting, drying and
storage.
“’Good quality soybean seed planted in warm moist soil
will usually be up to a good stand in 5 to 7 days.
“’Soybean seed stored from one planting season to
another usually have a very poor germination percentage
and are considered worthless for planting purposes under
southern conditions.” (Seed carried over from one season to

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 606
the next in northern states should not be planted without a
germination test)
“States Purdue Extension Bulletin 231: “’Choosing good
seed of the right soybean variety is a highly important step in
proﬁtable soybean production. Registered or certiﬁed seed of
the recommended varieties is available annually. Foundation
seed is maintained for extensively used varieties.
“’Soil conditions, rotations, and time of planting are
important considerations in choosing a variety. The same
variety usually matures earlier on sandy soils than on clay,
loam, or muck soils.
“’Generally, the variety that matures latest without
frost injury will give maximum yields under most northern
conditions. The use of two or more varieties differing in
maturity is important when a large acreage is grown to help
reduce production hazards because of extremes in weather
during the growing and harvesting seasons.’
“Soybean varieties are sensitive to changes in
latitude, and some are better adapted than others to local
conditions. The map following shows in general the latest
recommendations of agronomists in the soybean belt. For
suggestions for your immediate locality contact your county
agent or state extension service.
“See the list of seed sources in the ‘Seed Directory’ in
this issue. Also, contact your county agent or state extension
service for lists of registered and certiﬁed seed sources.
“For individual variety descriptions see the article,
‘Leading Soybean Varieties,’ on following pages.
“Varieties Dropped, Added Three northern varieties are
omitted from the leading soybean variety list this year. They
are Goldsoy, Renville, and Harly.
“Two varieties are added to the northern list: Kent,
which was developed by Purdue University Experiment
Station & USDA, and Bethel, which has rootknot nematode
resistance, developed by the Delaware Experiment Station &
USDA.
“The Dorman, Dortchsoy 67 and Yelnanda varieties
have been dropped from the list of leading southern varieties.
Hampton, developed by Coker’s Pedigreed Seed Co.,
replaces Yelnanda in South Carolina and Georgia.
“Indiana Varieties: Leading varieties to be planted
in Indiana are the moderately early Harosoy, Hawkeye,
Lindarin, and the later Shelby, says K.E. Beeson, extension
agronomist, Purdue University. In southern Indiana, Clark
will be used extensively. The leading variety between the
late Clark and earlier soys is Shelby which should replace
Lincoln because of higher yielding ability. The root rot
problem, particularly in northeastern Indiana, requires the
use of Blackhawk for resistance to this soil-borne disease.
Blackhawk is added to the map of best adapted varieties in
Indiana for the ﬁrst time this year, due to its resistance to
Phytophthora.
“For a complete bulletin on soybean production in
Indiana write for Soybeans in Indiana, Extension Bulletin

231 (revised 1961), Agricultural Extension Service, Purdue
University, Lafayette, Indiana.
“Iowa Varieties: The Iowa Extension Service offers the
following information concerning soybean varieties in the
state:
“Grant. Not suited as a full season variety in Iowa.
Should be used only when planting has been delayed.
“Chippewa. Well adapted to the northern tiers of Iowa
counties. Has the best performance record of any variety in
its class. Can be used farther south in Iowa when planting
has been delayed.
“Blackhawk. Suggested for the northern tiers of Iowa
counties. Yields and stands up very well and is tall enough
for easy combining. Can be used in central Iowa when
planting has been delayed.
“Lindarin. Matures the same as Harosoy, averages 3 to
4 inches shorter, lodges less and compares favorably with it
in all other characteristics. Hawkeye. Suggested for northern
and central Iowa. The most widely grown variety in the
northern half of Iowa and the Cornbelt. In extreme northern
Iowa it should be planted early, May 10-20. Grows erect, has
a good yield and oil content. Suited to southern Iowa when
planting has been delayed.
“Adams. Adapted to the same general areas of central
Iowa as Ford, but yields about 2 bushels per acre less.
“Ford. Suggested for use in north-central, central and
south-central Iowa comprising ﬁve tiers of counties. Outyields Adams and Lincoln, lodges less and has about the
same height.
“Shelby. Matures 2 days later than Ford and has about
the same height and lodging resistance. In the northern area
of adaptation Ford outyields Shelby while in the southern
area the reverse is true.
“South Carolina Varieties” From H.L. Musen, associate
agronomist, South Carolina Experiment Station:
“In 4 years plantings Lee averaged below the 30-inch
average height necessary for efﬁcient combining. For this
reason it is felt that Lee should not be planted in the Coastal
Plains of South Carolina except possibly in the counties
adjoining North Carolina and on rather heavy soils where
they are known to do well.
“Jackson tends to give higher yields than CNS-4. Also,
it withstands lodging better than CNS-4. Bienville has been
in the experiment 3 years. In yields it has averaged more
than Jackson for May plantings and the June 10 planting.
Bienville lodges considerably when planted in May, but not
as severely as CNS-4.
“At present Jackson and CNS-4 are suggested for
planting through June 15 or 20 depending an location and
soil type. For late plantings, Yelnanda and JEW-45 should be
used to give maximum height. Three years’ data indicate that
Bienville is suited for early and late planting.
“Texas: From R.D. Staten, asssociate professor,
Texas Agricultural and Mechanical College System,
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College Station, Tex.: ‘The greatest problem confronting
our growers... is trying to increase the percent protein of
the soybeans produced on the High Plains of the Texas
Panhandle. Research studies are under way to determine
the cause of these low protein beans and to devise means, if
possible, of correcting the problem.’
Photos: (1) Francis J. Williams, assistant director
in charge of the University of Arkansas Rice Branch
Experiment Station, Stuttgart, Ark., in a ﬁeld of Hood,
a southern-adapted variety. (2) A.H. Probst, Purdue
Agronomist, crossing soybeans. (3) Field of seed of mature
Chippewa, one of the better northern varieties, is examined
by J.W. Lambert (left) and John Thompson, University of
Minnesota agronomists.
1393. United States Rubber, Naugatuck Chemical Div. 1962.
Eliminate weeds and increase soybean proﬁts with Alanap
(Ad). Soybean Digest. Feb. p. 10.
• Summary: “Alanap. Weed-clean soybean ﬁelds mean
bigger yields, and Alanap® is the most effective preemergence weed killer of them all. Extensive ﬁeld usage
has proved Alanap is superior for stopping proﬁt-choking
broadleaf weeds and grasses, including giant foxtail, before
they emerge. Soybean growers report yield increases of 3
to 4 bushels more per application of Alanap gives you safe,
positive weed control for up to 8 weeks. Alanap eliminates
the time and expense of mechanical weeding. It is harmless
to humans and animals, and does not contaminate soil.
For safe, effective, economical weed control, order proven
Alanap in liquid or granules from your local supplier. Insist
on Alanap in the distinctive white and blue container.”
1394. Ferris, Virginia R.; Bernard, R.L. 1962. Injury to
soybeans caused by Pratylenchus alleni. Plant Disease
Reporter (USDA) 46(3):181-84. March 15. [5 ref]
• Summary: “Summary: Soybean plants grown in the
greenhouse in the presence of Pratylenchus alleni, a species
originally discovered in soybean breeding plots, were found
to have their root weight reduced 25%. In one experiment
this reduction was obtained at a level of infection comparable
to that of ﬁeld-grown plants. It is considered likely that
under certain environmental conditions infection with this
nematode would cause reduced growth and yield of ﬁeldgrown soybean plants.” Address: U.S. Regional Soybean
Laboratory, Urbana, Illinois.
1395. Green, G.D.; Hurt, B.C.; Crockett, S.P.; Albritton,
R.C.; Walton, L.B.; Coats, R.E. 1962. Lee continues to
lead soybean varieties in Mississippi: Hill tests made at six
locations. Mississippi Farm Research 25(3):3. March.
• Summary: “Lee continues to be the leading soybean variety
in this area. It holds its seed much better after maturity than
most other good yielding varieties. It, also, yields as well and
its seed are as good quality as other varieties.

“In order to extend the combining season, earlier and
later varieties may be planted to supplement the acreage
of Lee. For this purpose Hill, Hood, and Jackson are
recommended. At State College, Mississippi, Hill usually
matures in late September, Hood during the ﬁrst half of
October, Lee during the middle part of October and Jackson
around the last of October to the ﬁrst part of November.
“Soybean variety tests reported here were conducted at
the following six locations: State College; on ﬂatwood soil
at the Pontotoc Branch Station, Pontotoc; North Mississippi
Branch Station, Holly Springs; Northeast Mississippi Branch
Station, Verona; Black Belt Branch Station, Brooksville; and
Brown Loam Branch Station, Raymond.
“Yields were generally good. At Holly Springs, Verona
and Brooksville yields did not vary enough between varieties
for the differences to be statistically signiﬁcant. Diseases
or insects were not a problem in the tests. Rabbits did
considerable damage in spots at State College.
“Nine varieties and strains were included in all the tests.
Ogden was added at State College for general comparison.
Over the years, many varieties have been compared in these
tests. Practically all of them have had sufﬁcient weak points
to make them less desirable than those now recommended.
The seed of most of them shattered more than Lee, their
yield was often low, they lodged, their seed was of low
quality, they were susceptible to disease or had other
undesirable characteristics.
“Yields for 1961 and average yields for 1960-61 are
shown in the tables. Also in footnotes to the tables is shown
the LSD at 5%, CV, date planted and soil types on which
the tests were grown. The term LSD at 5% means the lowest
difference between varieties which is really different at odds
of 19 to one. CV means coefﬁcient of variation and the lower
it is the better the test.”
A photo shows a photo of several well-podded Lee
soybean plants growing in a ﬁeld. “High yields and shatter
resistance make the Lee bean a research achievement and a
favorite for planters.” Address: Mississippi.
1396. McWhorter, C.G. 1962. Weed control for soybeans:
in the alluvial ﬂoodplains of the lower Mississippi River.
Soybean Digest. April. p. 16-17.
• Summary: “In less than a decade soybean production
in the Midsouth has progressed from the status of relative
unimportance to that of a major crop. In 1960 and 1961,
Midsouth farmers planted more acres of soybeans than any
other crop. In fact for the 2 previous years the combined
cotton and rice acreage did not equal the soybean acreage.
Since 1949 acreage for the harvest of beans has increased
over 400%. This expansion is expected to continue
emphasizing the already present need for adequate weed
control measures in this crop.
“Progress is being made in soybean weed control
technology but many farmers have failed to use existing
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practices that would control weeds. For example in 1961
farmers in the Delta of Mississippi used herbicides on less
than 15% of the soybean acreage.
“Why control weeds in soybeans? Research at the Delta
Branch Experiment Station has shown that soybean yields
under some conditions were increased as much as 100% by
the use of adequate weed control measures. In addition, and
equally important, farmers should be aware that adequate
weed control in soybeans means fewer weeds in cotton and
other crops when crops are rotated. The frequency with
which soybeans are rotated with cotton in the Ark-La-Miss
[Arkansas, Louisiana, Mississippi] Delta was indicated
in a recent survey conducted by the marketing economics
division of the Economics Research Service, Agricultural
Research Service, U.S. Department of Agriculture, at
Stoneville, Miss.
“When one soil type occupies the major portion of
land on a given farm, i.e. sandy loam, clay loam, clay, etc.
soybeans are rotated with cotton every 3rd or 4th year. When
a farm is composed of three distinct soil types ranging from
clay to clay loam to sandy loam, soybeans are rotated from
the clay to clay loam areas every 5th to 6th year but rarely
are soybeans rotated to sandy loam areas. Rice farmers were
found to rotate soybeans with rice every 3rd year.
“Research has shown that weed seed will remain in a
viable condition in the soil for several decades. Preliminary
data from research at Stoneville also indicate that weed seed
will still be emerging in large numbers even after 2 years of
perfect weed control. Data in table 1 show that eight weeds
per square foot germinated after 2 years in which no weed
seed were produced.
In view of the longevity of weed seed, farmers who
follow crop rotations must realize that to control weeds in
a given crop is to control weeds in the subsequent crop. In
certain situations many farmers feel that adequate weed
control in soybeans would be uneconomical but such
philosophy indicates that the farmer has failed to realize that
weed control is a total farm responsibility.
“Considerable weed control in soybeans can be
obtained prior to planting the crop. Research at the Delta
Branch Experiment Station has shown that intensive spring
disking will provide good control of Johnsongrass from
rhizomes (table 2). Some farmers may object to the cost
of disking six to eight times prior to planting soybeans but
present indications are that such a practice would provide
an economical return the 1st year. Intensive disking in April
and May will also provide control of annual weeds which
emerge during this period as well as other perennials such as
nutsedge (nut-grass), redvine, and others.
“On heavy soils such as Sharkey clay (buckshot), which
normally do not have heavy infestations of Johnsongrass
and on which care has to be exercised in pre-planting tillage,
early fallowing can be accomplished with considerable
success through use of spring-tooth type cultivators.

“Early season annual weeds can be controlled with
pre-emergence application of N-1-naphthylphthalamic acid
(NPA) or 3-amino-2,5-dichlorobenzoic acid (Amiben).
NPA was used on more than 140,000 acres in the Delta of
Mississippi in 1961. This material will provide adequate
control on soil types ranging from sandy loam to clay loam
under conditions that are not extremely dry or extremely
wet. No pre-emergence material will perform satisfactorily
under conditions of extremely dry surface soil but with
sufﬁcient subsurface moisture to germinate weed seed. It
also appears that excessive rainfall causes movement of NPA
to the extent that weed control is reduced through dilution of
the herbicide. Failure to provide consistent weed control on
clay soils has proven to be a limiting factor in the use of this
material in the Ark-La-Miss Delta.
“For three consecutive seasons Amiben has provided
excellent weed control with essentially no soybean injury
at the Delta Branch Experiment Station. This herbicide
provides control of a wide spectrum of annual weed species
including coffeebean, cocklebur, and seedling Johnsongrass.
In work at Stoneville pre-emergence use of Amiben has
resulted in doubled yields of beans. This is the only material
to be studied at Stoneville to perform satisfactorily in
soybeans grown on clay soils. Only limited quantities of this
herbicide will prevent its extensive use in the Ark-La-Miss in
1962.
“Post-emergence weed control can be obtained from use
of herbicidal oils, rotary hoes, or 4-(2,4-dichlorophenoxy)
butyric acid [4-(2,4-DB)] [which does not have a general
label clearance]. A single directional spraying with certain
herbicidal oils has given good control of most annual weeds
in soybeans when applied correctly and at the proper time.
The oil should be applied as is recommended for use in
cotton. This treatment, at 5 gallons per acre, is recommended
when the soybeans are 12 to 16 days old. This is a highly
economical treatment.
“When soil conditions are optimum, i.e. slightly crusted,
use of rotary hoes provides excellent early season annual
weed control. For best results the rotary hoe should be used
when weeds are breaking through the soil. The Mississippi
Agricultural Experiment Station recommends that the rotary
hoe be used on at least a 5-day interval and that soybeans not
be rotary hoed after the third trifolium has fully expanded.
When soybeans are nearing the third trifoliate stage of
growth (8-10 inches tall) excessive soybean injury can be
prevented by waiting until the soybeans have some loss in
turgor (slightly wilted), usually by midmorning or near noon.
“Fortunately rotary hoeing, and consequently mixing
the soil, does not have a harmful effect on pre-emergence
control obtained with materials such as NPA and Amiben. In
fact, rotary hoeing seems to supplement and improve the preemergence control that is present at the time of rotary hoeing.
“Four-(2,4-DB) appears very promising for postemergence control of cocklebur in soybeans. At the present
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time this herbicide has USDA label clearance for use on
soybeans grown for seed purposes only but indications are
that advent of general label clearance will witness extensive
use of this material.
“Use of previously mentioned treatments, or
combinations of these treatments, will greatly reduce weed
competition in soybeans. When soil conditions and land use
permit even greater weed control, pressure can be brought
against weeds through use of a chemical-crop rotation as
illustrated in table 3. Advantages of such a rotation are (1)
keeping continuous pressure against weeds, (2) rotation of
herbicides prevents possible herbicide accumulation, (3)
cotton herbicides will bring certain weeds under control
that are poorly controlled by soybean herbicides, and (4)
soybeans provide some degree of control to nut-grass, which
ﬂourishes in cotton and corn, as is indicated in table 4.
“With the wide variety of herbicides available a number
of chemical-crop rotations can be designed, depending on
localized needs. Regardless of the crops grown in rotation
with soybeans, the use of herbicides for weed control in
soybeans used in combination with herbicide-crop rotations
offers farmers in the Ark-La-Miss the only practical means
of adequate weed control in soybeans.”
Photos show: (1) Heavy growth of weeds in chemically
untreated soybeans. These soybeans received conventional
cultivation until lay-by. Yield 15 bu/acre. Note: “Lay-by”
means to cultivate a crop for the last time.
(2) Soybeans treated pre-emergence with Amiben at
1.0 lb/A on 12-inch band (3.33 lb/A broadcast). Otherwise
cultural practices identical to ﬁgure 1, in same experiment.
Yield 34 bu/acre.
(3) Same treatment as ﬁgures 1 and 2. Left side soybean
treated with Amiben. Right side soybeans that received only
conventional cultivation.
Tables: (1) “Number of weeds that emerged in 1961 on
plots which were maintained weed-free in 1959 and 1960.”
“Purslane: 3.0 per square foot
“Goosegrass: 1.2 per square foot
“Fall Panicgrass: 1.1 per square foot
“Crabgrass (brachiaria): 0.4 per square foot
“Coffeebean: 0.3 per square foot
“Others: 2.0 per square foot
“Total: 8.0 per square foot
(2) “Johnsongrass control ratings and yield of soybeans
following various fallow diskings prior to planting
soybeans.” As number of fallow diskings increased from 2 to
10, and date planted increased from April 24 to June 5, yield
of soybeans (bushels/acre) increased from 21 to 39.
(3) “The hypothetical use of various herbicides in a
cotton and soybean rotation.”
(4) “Nutsedge control obtained following various crop
rotations.” Address: Research Plant Physiologist, Crops
Research Division, Agricultural Research Service, USDA,
and the Delta Branch, Mississippi Agric. Exp. Station,

Stoneville, Mississippi.
1397. Moolani, M.K. 1962. Growth response of soy-bean
under various light regimes (Letter to the editor). Current
Science (Bangalore, India) 31(4):164. April. [5 ref]
• Summary: The shade of tall weeds reduces the growth and
yield of soy beans. This is called crop-weed competition.
“Many of these studies were concerned with various
infestation of Amaranthus hybridus L. in soy-beans to
determine yield reductions resulting from such treatments
and to correlate such competition effects with the shading
of crop plants by weeds. For this purpose light readings
were taken with a model 603 Weston light meter in various
plots where various infestations were established with
planted weed species (2). Hawkeye soy-beans were drilled
in double row plots 24 feet long and spaced 40 inches apart.
Planting rate was 40 pounds per acre, resulting in a stand of
approximately 10 plants per foot of row. When weeds were
of sufﬁcient size, voluntary weeds were removed and stands
of planted weeds were thinned and maintained at desired
levels.
“Since the weed species Amaranthus hybridus L. grew
much taller than soy-bean plants, the total light intensity
was measured at the top of weeds. The other reading was
recorded at topmost leaves of soy-beans to show the amount
of shading due to different weed stands and the third light
reading was taken at the soil surface to ﬁnd out the amount
of light at the ground-level. The data thus obtained, are
presented in Table I in relation to average yields of soybeans
in various treatments.”
The weeds, which germinated at the same time as the
soy-beans, grew rapidly enough to keep constantly above
the shade canopy of the soy-bean plants. The reduced light
intensity reduced soy-bean photosynthesis. The soy-bean
yield was reduced by about 65%, due in part to shading
by the weeds. Bakke (1944) obtained the same trend of
results. Address: Agronomy Section, Dep. of Agricultural
Engineering, Indian Inst. of Technology, Kharagpur.
1398. Soybean Digest. 1962. Weeds: A roundup of the latest
State Experiment Station recommendations. April. p. 18-19.
Cover story.
• Summary: On the cover we read: “Annual weed bill is $5
billion.”
“Weeds are still the No. 1 production problem for
soybeans and other crops. The annual weed bill for the nation
adds up to $5 billion, according to the University of Illinois.
What part of that bill does your farm pay?
“Annual losses due to weeds in soybeans averaged 3.8
bushels per acre in a 10-year study in north central Iowa by
Iowa State University, according to David W. Staniforth.
Losses ranged from 6.5 to 1.6 bushels per acre.
“Weed losses of course can run much higher, particularly
in the more humid areas of the South, where they often cut

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 610
yields in half.
“The rules for control of weeds are fairly simple and
well known. Their successful application may not be so
simple.
“Here are some rules suggested by experiment station
weed men:
“1–Treat weeds as an overall problem for the farm
and not for any one crop. Charge weed control efforts to
succeeding crops as well as the current one, since you are
controlling weeds for the whole rotation. Crop rotations
prevent any one type of weed from building up and, with
good management, are the best control, Fred W. Slife,
University of Illinois agronomist, believes.
“2–Late planting of soybeans is universally
recommended to reduce weed competition.
“Gene Klett, University of Illinois, notes that 90% of the
weeds germinate between April 15 and June 15 in Illinois.
Waiting until late in this period to plant causes more of the
weed seedlings to be destroyed by seedbed preparation.
“However, Richard Behrens, University of Minnesota
agronomist, points out that too late planting may result in
lower yield’s, and that there is danger of frost damage to fullseason varieties in some areas if soybeans are planted late.
“The rule of thumb in planting, says Dr. Slife, is
to prepare seedbeds early, delay planting and then kill
germinating weeds by preparing seedbeds again.
“’Cool soil temperatures slow the germination and
growth of soybeans considerably so that weeds may gain a
competitive ‘advantage,’ according to Minnesota extension
folder 212 for 1962. ‘However, in warm soils, soybeans are
good competitors of weeds because germination and growth
are rapid.
“’Several cultural practices control annual weeds in
soybeans. Fall and early spring plowing plus tillage prior
to delayed sowing of the crop can kill many weeds. Postemergence cultivation with the rotary hoe is effective if done
when the weeds are small and soil conditions are favorable.’
“3–Get the weeds when they are small–the smaller the
better. Quoting North Dakota circular A-250: ‘Start weed
control early. A rotary hoe, spike-tooth harrow or weeder can
be used between planting and emergence of the beans.
“’When the beans are 3 to 8 inches tall, frequent
cultivations with a rotary hoe, light harrow or weeder are
very effective in killing weed seedlings in the rows with
little damage to the beans. (James L. Williams, Jr., extension
botanist, Purdue University, comments: ‘I question the use of
rotary hoe on beans that are 5 inches to 8 inches tall. It tears
the beans up!’)
“’Row plantings can be cultivated with ordinary corn or
beet cultivators. Two or three cultivations are usually needed.
Shallow cultivation with sweep-type cultivator shovels is
recommended to prevent ridging, which makes harvesting
more difﬁcult, and to prevent serious injury from root
pruning.

“’Avoid cultivating soybeans when the leaves are wet to
prevent the possibility of spreading diseases which may be
present.’
“And quoting Dr. Paul Santelmann, former weed control
specialist at the University of Maryland now with Oklahoma
State University: ‘Inevitably, farmers now think of chemicals
when they think of weed control. However, soybeans in
Maryland would be much less weedy if farmers would ‘give
more thought to the use of proper varieties, proper land
preparation to kill weed seedlings, proper seeding times, use
of high-quality seed, and proper cultivation–including use of
the rotary hoe.
“’Once correct practices are followed, then herbicides
can be discussed to solve speciﬁc problems. Certainly, there
are many occasions when improved cultural procedures
cannot take care of a problem, but chemicals can.’
“From Maryland: Here are the cultural practices for
soybean weed control recommended by Dr. Santelmann and
J.A. Meade for Maryland conditions:
“1–Follow a rotation–many of the weediest soybean
ﬁelds have been in continuous soybeans for several years.
Rotating soybeans with other crops can reduce the weed
problems, and may allow other, more effective herbicides to
be used in the ﬁeld.
“2–Prepare soil early and allow an early crop of weeds
to grow. Then disk or harrow immediately before planting
the beans and kill off the ﬁrst crop of weeds. Prepare a ﬁrm
seedbed.
“3–Don’t plant the soybeans too early. Soybeans will
not germinate in a cool soil, but the weeds will. Then they
are ahead of the beans. Soybeans should not be planted until
about 2 weeks after the best corn planting date.
“4–Use clean, high-quality seed. Poor-quality seed may
have many weed seeds in the bag. Also poor-quality seed
may lead to poor emergence of the crop, resulting in more
space for weeds.
“5–Use a rotary hoe. This can be used either before or
after the beans have emerged but should not be used when
they are in the crook stage of development. The weeds must
be very small to be controlled. High speeds are essential for
best rotary hoeing.
“6–Proper setting and use of shovel cultivators. Many
farmers do not have the shovels set to throw the maximum
possible amount of soil into the row. Also, weed size is again
important. Once the weeds attain much size the weed control
will be poor. (Dr. Behrens of the University of Minnesota
notes that many farmers do not like to throw too much soil
into the row since it makes ridges that result in harvesting
losses.)”
Note: This article was written by the staff of Soybean
Digest.
1399. Soybean Digest. 1962. Herbicides for use on soybeans:
Some weedy situations can’t be controlled by the usual
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cultural methods. April. p. 19-22. Cover story.
• Summary: “Speciﬁcations for weed control chemicals are
exacting. These chemicals should: (mainly according to H.J.
Otto and R. Behrens of the University of Minnesota).
“1–Control weeds without damaging the crop or
succeeding crops in the rotation.
“2–Be safe to apply.
“3–Be cleared by Food and Drug Administration for use
on the speciﬁc crop.
“4–Be economical to use.
“Practically all of the recently introduced herbicides are
applied to the soil after the crop has been planted but before
it emerges. When made at this time they are called preemergence applications. Herbicidal oils are recommended for
post-emergence application in some southern states. Dinitro
has also been used for early post-emergence treatment.
“Pre-emergence applications have the following
advantages:
“1–The chemical can be applied when planting, thus
saving a trip over the ﬁeld.
“2–The ﬁrst cultivation can often be delayed or
eliminated.
“3–Early season competition between crops and weeds
is reduced.
“4–The number of cultivations may be reduced.
“5–Weeds in the row can be controlled better than where
cultivation is the only means of weed control.
“Most of the pre-emergence herbicides are available
for application with either a granule applicator or sprayer.
Granules are more convenient to apply, but cost somewhat
more than liquid or wettable powder forms. Either
formulation can do a satisfactory job if properly applied. In
general, granular applications do not show any advantage
over spray formulations except in convenience. With
excessive rainfall, the granules may be somewhat more
effective for those chemicals that are highly water soluble.
“The cost of spraying can be substantially reduced by
band applications over the row.
“Dry weather reduces the movement of herbicides to
roots of seedling weeds or established perennial weeds,
which may delay or prevent weed kill, the University of
Wisconsin points out. When we use an herbicide with shortlived residual effects, we want weed seeds to germinate
rapidly–but soil dryness discourages weed seed germination.
On the other hand, too much rain may dilute the chemical in
the oil so much that it isn’t effective.
“Some Don’t Recommend: Not all state experiment
stations recommend pre-emergence herbicides in soybeans.
This is true of North Dakota and other Great Plains states
where these chemicals have so far given erratic and
undependable results, according to L.A. Jensen, extension
agronomist.
“North Carolina agronomists have not made a strong
recommendation for any pre-emergence herbicide for

soybeans. ‘We have felt that the herbicides currently
available did not give results effective and reliable enough
under North Carolina conditions to urge every farmer to
include a pre-emergence herbicide in his soybean production
program... Research has not yet been able to pinpoint all the
factors involved and predict when one of these herbicides
will give good results and when it may not.’
“Some new chemicals are available for use on soybeans
this year.
“Amiben, one of the more promising, has now been
cleared for use on soybeans moving through regular market
channels. The chemical controls both annual grasses and
broad-leaved weeds.
“Sodium PCP, although not a new chemical, has also
just been cleared for general use on soybeans.
“Du Pont’s new Lorox has so far been cleared for use on
soybean seed production only. J.F. Freeman, University of
Kentucky, writes: ‘We had very good results this season with
Du Pont’s new Lorox at 1.5 to 3 active lb./A. overall basis
applied pre-emergence. The 3-lb. rate caused no reduction in
yield.’
“The University of Maryland agronomists call Lorox a
very promising material but it will need more work before it
can be recommended.
“The Du Pont Co. has proposed to the American
Standards Association that the term ‘linuron’ be established
as the generic name for Lorox.
“Following are state experiment station
recommendations on the use of chemicals on the soybean
crop (quantities named in most cases refer to active
ingredients, pounds per acre, broadcast basis). All are
for pre-emergence use except where otherwise stated.”
The states for which recommendations are given are (in
order): Illinois, Indiana, Minnesota, Missouri, Wisconsin,
Pennsylvania, Maryland, North Carolina, South Carolina,
Kentucky, and Oklahoma.
Herbicides recommended for pre-emergence use on
soybeans: Amiben, Sodium PCP, Randox, Alanap-3, Dinitro,
Lorox (Du Pont–for trial or seed only). Post-emergence:
Herbicidal oil, Dinitro, CIPC.
Note: This article was written by the staff of Soybean
Digest.
1400. Hashemite Kingdom of Jordan, Ministry of
Agriculture, Research Department. 1962. Tenth annual
report, 1961, of the Deir Alla Research Station. Amman,
Jordan. 54 p. See p. 44-45. [Eng]
• Summary: The section titled “Insects” (p. 44-45) states that
in Jordan, the soybean was one of many plants which was a
host for the cotton leaf worm (P. litura). Address: Deir Alla,
Jordan.
1401. Bickenstaff, C.C.; Huggans, J.L. 1962. Soybean
insects and related arthropods in Missouri. Missouri
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Agricultural Experiment Station, Research Bulletin No. 803.
51 p. June. [32 ref]
• Summary: Discusses all known soybean insects in
Missouri, a huge number. “Summary: A systematic survey
of the insects in soybean ﬁelds as determined by sweeping
with an insect net was conducted in Missouri during the
growing seasons of 1958, 1959 and 1960. Approximately
540 species of insects and 49 species of Arachnida were
collected of which 388 were speciﬁcally identiﬁed.” Address:
Entomology Research Div., Agricultural Research Service,
USDA.
1402. Foster, L.J.; Brown, P. 1962. A review of investigations
with soya in Nyasaland. Rhodesia Agricultural Journal
59(3):152-56. May/June. [2 ref]
• Summary: Contents: Introduction. Varieties. Cultivation
practices. Pests and diseases. Conclusions.
“Over the last ten years, over 40 varieties of soya have
been tried throughout Nyasaland. Previously two local
varieties, one black-seeded and the other yellow, had been
grown for some years in the Shire Highlands. One estate
regularly produced several hundred tons of the yellowseeded variety which, variously termed ‘B.C.A. yellow’ and
‘Bvumbwe local,’ is probably synonymous with ‘Pelican;’
the black variety closely resembles ‘Avoyelles.’”
Table 1 shows that many varieties were tested at
Bvumbwe in 1954-55 (Volstate yielded 3,140 lb/acre [52.33
bu/acre] and Hernon 279 yielded 3,066 lb/acre of soybeans)
and 1960-51, at Chitedze in 1953-54, and 1954-55, and
at Magomero in 1956-57. Table II gives a description of
the varieties grown at Chitedze, including maturity group
and days to harvest, place of origin, and remarks. Address:
Nyasaland Dep. of Agriculture.
1403. Riggs, Robert D.; Hamblen, M.L. 1962. Soybean cyst
nematode host studies in the family Leguminosae. Arkansas
Agricultural Experiment Station, Report Series No. 110. 18
p. June. [11 ref]
• Summary: Contents: Introduction. 2. Literature review. 3.
Materials and methods. Results and discussion. Summary.
Literature cited.
The soybean-cyst nematode, Heterodera glycines
Ichinohe, 1952, was ﬁrst discovered in Japan in 1915 (6).
Although the nematode has been the subject of much
research, the host range has been limited to few plant
species. Japanese workers reported the susceptibility of ﬁve
species and U.S. Department of Agriculture workers in North
Carolina and Tennessee added ten others. These investigators
indicated that many plants were penetrated by larvae of the
soybean-cyst nematode, but that development of mature
individuals and reproduction was restricted to a relatively
few plant species.
“The purpose of this study was to delineate more
completely the host range of the soybean-cyst nematode in

the Leguminosae.”
Page 17: “All lines and varieties of Glycine max were
susceptible except Peking, PI 79693, PI 84751, PI 88788,
PI 90763, and PI 209332. Some lines tested were more
susceptible than the Lee variety, which was used as a check.
“All plants listed in this series belong to the family
Leguminosae. Tests in progress and future tests will include
other legumes and a number of non-leguminous crop plants
and weeds which are common to the soybean-growing areas.
“Summary: In the Leguminosae family, 1,152 entries
representing 302 species in 61 genera were inoculated
with the soybean-cyst nematode, Heterodera glycines, to
determine their host suitability. Three hundred and ninetynine entries in 23 genera were classiﬁed as susceptible, and
270 entries in 12 other genera allowed limited reproduction.
There were 64 species with susceptible entries, of which
51 were new records. Limited reproduction occurred on
72 other species, of which 65 were new records.” Address:
Dep. of Plant Pathology, Univ. of Arkansas, Fayetteville, AR
72701.
1404. Buchholtz, K.P. 1962. Weed control–a record of
achievement. Weeds 10(3):167-70. July. [9 ref]
• Summary: “Abstract. The present importance of the
discipline of weed control is outlined. More acres in the
United States are treated today for weed control than for
the control of insects or plant diseases, despite disparity in
personnel engaged; e.g., a total in the North Central region of
44 men in weed control, 176 in entomology and 177 in plant
pathology.”
Note: Presidential address, presented at the general
session, Weed Society of America meeting, St. Louis,
Missouri, Dec. 11, 1961. Address: Dep. of Agronomy,
University of Wisconsin, Madison.
1405. Laster, Marion L. 1962. Insects affecting soybeans in
the South. Soybean Digest. July. p. 14-16.
• Summary: From Soybean News (Sept. 1961, p. 4-6, which
see) of the National Soybean Crop Improvement Council
(NSCIC).
Note: The photos and illustrations in this article ﬁrst
appeared in the June 1960 edition of Soybean Digest
(p. 14-16). They do not appear in Soybean News (Sept.
1961). Address: Assoc. Entomologist, Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1406. Republic of Vietnam, Department of Rural Affairs,
Commissariat General for Land Development and Rural
Affairs, Directorate of Rural Affairs. 1962. Field crops
improvement. In: Annual Work Progress Report on Crop
Improvement Program of Rice, Sugarcane, Vegetable and
Field Crops (for the period from July 1961 to June 1962).
Vietnam: Directorate of Rural Affairs. 300 p. July. See p.
v-vi, 135-48.
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• Summary: At bottom of cover page: “A cooperative project
between the Directorate of Rural Affairs (DRA), and the
Chinese Technical Mission to Vietnam on Crop Improvement
(CIM).”
The summary section titled “Field crops improvement”
states (p. v-vi): As part of a crop improvement program, 16
varieties of soybeans were tested. Promising varieties were
Palmetto and Sankuo. It was found that growing soybeans
with closer spacing than the conventional spacing could
increase yield. In a ﬁeld experiment with the soybean variety
Palmetto, sown as a second crop in July, the close spacing of
40 cm by 10 cm and 2 plants per hill gave 38% more yield
than the conventional spacing. Soybeans showed a high
response to phosphate and a moderate response to nitrogen
fertilizer. As for planting date, Palmetto can be grown yearround, but the best seasons for sowing are April and July,
whereas Sankuo is best planted in July as a summer crop.
The larger section on “Field crops improvement” (p.
114-175) contains a subsection titled “IV. Soybean” (p.
135-48) which has this contents: Field work on soybean:
Comparative test of 12 soybean varieties in 1961 (summer
crop, fall crop, yields of each: Sankuo yielded 2,045 kg/ha),
test of planting date of soybean, fertilizer tests, spacing tests.
Recommendation for the future: Exploring foreign markets
(such as Taiwan), developing main production areas near sea
ports and organizing cooperatives, varietal improvement,
cultural improvement (planting date, spacing, fertilizer),
insect control (stem maggot and pod borer are the most
destructive; Leguminivora (Cydia) glycinivorella (Mats.) and
Caloptilia soyella (van Dev.) [Melanagromyza, Ophiomyia];
sprays of endrin, fenthion or Sevin gave good control of the
former).
The soybean is currently one of the crops grown on a
small scale in Vietnam; its production is still insufﬁcient
to meet the demand. For example, in 1959 only 1,416
metric tons (tonnes) were produced on 2,219 ha, and an
additional 400 tonnes were imported for consumption.
Vietnam is working to diversify crop production in order
to expand exports, in order to earn more foreign currency.
Expanded soybean production seems to look promising in
this respect. Therefore, experiments on varietal and cultural
improvement have been carried out at Hung-Loc Station
since 1960. Despite the good experimental results, expansion
of commercial soybean production has faced many obstacles:
1. Local consumption is limited, because the people of
Vietnam do not frequently include soybean products in their
daily meals. 2. Since the difference between the export price
and the local price is small, dealers are not interested in
exporting soybeans at a small marginal proﬁt. Thus growers
have difﬁculty selling their product. 3. Production is unstable
because of the uneven distribution of rainfall and insect
damage. 4. The reluctance of farmers to plant new crops will
prevent the expansion of soybean culture into new areas.
Address: Vietnam.

1407. De Groote, Melvin; Cheng, Jen Pu. Assignors to
Petrolite Corporation (Wilmington, Delaware). 1962. Method
of inhibiting the growth of sulfate reducing bacteria in water
ﬂooding process. U.S. Patent 3,049,492. Aug. 14. 14 p.
Application ﬁled 5 May 1959. [7 ref]
• Summary: Concerns soybean oil used in pesticides. “This
application is a continuation-in-part of our copending
application Serial No. 532,121, ﬁled September 1, 1955; and
Serial Nos. 548,748 and 548,749, ﬁled November 23, 1955.
“This invention relates to a process of bacteria control,
particularly from the standpoint of water ﬂooding operations
employed in the secondary recovery of petroleum oil. More
speciﬁcally, it is concerned with the prevention of sulfatereducing bacteria which are active in the plugging of sands
and piping of the injection water of such secondary recovery
systems.”
Note: Soy is mentioned 28 times in this patent, as
“soybean oils,” “soybean fatty acid,” “esters of soya bean
fatty acids,” “epoxidized soybean oil,” “methylepoxy
soyate,” “epoxidized methyl ester of soyabean fatty acid,”
and “epoxidized butyl soyate.” Address: St. Louis; 2.
University City. Both: Missouri.
1408. Caviness, C.E.; Miner, F.D. 1962. Effects of stand
reduction in soybeans simulating three-cornered alfalfa
hopper injury. Agronomy Journal 54(4):300-02. July/Aug. [6
ref]
• Summary: In recent years, stands of soybeans have been
reduced by the three-cornered alfalfa hopper, Spissistilus
festinus (Say), in localized areas in Arkansas and other
southern states. This damage was especially severe during
the 1957 season. Address: 1. Asst. Agronomist, Dep. of
Agronomy; 2. Entomologist, Dep. of Entomology. Both:
Univ. of Arkansas, Fayetteville, Arkansas.
1409. Soybean Digest. 1962. Minnesota’s expanding soybean
improvement program: You may want to see the work at
soybean meeting time. Aug. p. 10-11.
• Summary: “The University of Minnesota is carrying on
an active and growing soybean research program on four
fronts–varietal improvement, genetic, diseases and weed
control.
“Minnesota is in the favorable position of having large
areas of fertile farm land well adapted to soybean production,
coupled with low cost water transportation to the world’s
markets. Although much progress has been made in the
last 20 years in breeding varieties suitable for Minnesota
conditions, a great deal more can be done.
“Participating in the expanding Minnesota soybean
improvement program are J.W. Lambert, professor of
agronomy and plant genetics; R.L. Cooper, research
associate in agronomy and plant genetics; and Bill W.
Kennedy, research associate in plant pathology and botany.
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“Objectives of this project are the development of
varieties of soybeans with the best yield, height, standing
ability, disease resistance and seed quality compatible
with the maturity required by the various growing areas in
Minnesota.
“Special emphasis is being given to strains having early
maturity for the western and northwestern parts of the state;
seeds having yellow hila or seed scars, tough and durable
seed coats and high protein content; and strains having
resistance to bacterial blight and chlorosis.
“Increased emphasis on high protein content and on
light colored hila is a reﬂection of the growing importance to
American producers of the foreign market–which is largely a
market for soybeans to be used as human food.
“Cooperating at the University in the soybean breeding
and testing work are the department of agronomy and plant
genetics, the department of plant pathology and botany and
the Southern, Southwestern, West Central and Northeast
Experiment Stations. Also cooperating is the crops research
division of the USDA’s Agricultural Research Service,
particularly the U.S. Regional Soybean Laboratory at
Urbana, Illinois.
“In view of Minnesota’s range of latitude, selection
for several maturities is necessary. Hence, in the expanded
program, greater use of the facilities of the University’s
outlying stations is contemplated. Greater use of greenhouse
and climate control chambers for increasing generations
per year is also contemplated. These facilities are expected
to prove useful for crossing and for producing very early
generations. In addition, the possibilities of going to Mexico
or the southern hemisphere with overwinter nurseries are
being vigorously explored. These southern nurseries would
be particularly useful for later segregating of generations and
early increases.
“Minnesota researchers feel that a strong program in
soybean genetics, coupled with a strong breeding program,
offers the greatest possibility for success in providing the
various sections of the state with varieties that will perform
well on farms and at the same time will be highly acceptable
in the market place.
“Objectives of the soybean genetics research project
at the University of Minnesota include: the study of the
inheritance of the various qualitative traits such as hilum
color, seedcoat mottling, and disease reactions–which affect
the economic value of the crop. Diseases to receive ﬁrst
attention will be bacterial blight, iron chlorosis, and seed
deterioration in storage.
“Another objective of the genetics project is to study
the inheritance of certain ‘physiologic’ traits which may
affect the efﬁciency of the plant in the fabrication and
differentiation of stored organic materials.
“A third objective is to study the inheritance of various
quantitative traits, such as quantity and quality of protein
and components of yield, which have profound effects on the

productivity and value of the crop.
“The information gained in working toward these
objectives is being related to varietal improvement of
soybeans.
“The same departments as those taking part in the
breeding and testing work are cooperating in the genetics
project. Also cooperating are the University’s Rosemount
Agricultural Experiment Station and the same branch stations
as those cooperating in the breeding and testing project.
Leaders in the genetics project are also Lambert and Cooper.
“The control of weeds has long been recognized as
a major problem of soybean production in Minnesota.
Recent research has involved mainly the use of chemicals
to supplement or replace cultivation. Amiben and CDAA
(Randox [made by Monsanto]) are two chemicals that
research trials have shown are useful for this purpose.”
“CDAA is available as a liquid or granule and will
control annual grass weeds. Amiben, available as a liquid,
controls most annual grass and broad-leaved weeds.
However, neither compound is very effective on cocklebur,
a serious weed in soybean ﬁelds. Present research involves
midseason treatments with phenoxy herbicides to control
cocklebur and other broadleaved weeds.
“Basic studies are under way at the University of
Minnesota to determine the mode of action of Amiben
and other herbicides used on soybeans. What temperature
and humidity do to the effectiveness of herbicides is being
studied in controlled environment systems at the University
of Minnesota. Radioisotope labeled herbicides are being
used to follow the uptake, movement and deactivation of
herbicides in soybeans and various weed species.
“Richard Behrens, associate professor of agronomy and
plant genetics, is in charge of soybean weed control research
at the University of Minnesota.”
A photo shows J.W. Lambert, University of Minnesota
professor of agronomy and plant genetics, in a ﬁeld of
soybeans at branch experiment station, Waseca.
Howell (1975) states: “In 1961 the Minnesota legislature
authorized several soybean research positions. This was
the ﬁrst State action speciﬁcally directed toward building a
soybean research program.”
1410. Carson, Rachel. 1962. Silent spring. Boston,
Massachusetts: Houghton Mifﬂin Co. x [6] + 368 p. Illust. by
Lois and Louis Darling. 22 cm. [550* ref]
• Summary: The author (lived 1907-1964), biologist and
author, helped start today’s environmental movement
by scientiﬁcally documenting the devastating effects of
chemical pesticides, especially DDT, on the earth’s natural
environment.
She stated our choice well in these words: “We now
stand where two roads diverge. But unlike the roads in
Robert Frost’s familiar poem, they are not equally fair.
The road we have long been traveling is deceptively easy,
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a smooth superhighway on which we progress with great
speed, but at its end lies disaster. The other fork of the road–
the one ‘less traveled by’–offers our last, our only chance to
reach a destination that assures the preservation of our earth.
“The choice, after all, is ours to make. If, having
endured much, we have at last asserted our ‘right to know,’
and if, knowing, we have concluded that we are being asked
to take senseless and frightening risks, then we should no
longer accept the counsel of those who tell us that we must
ﬁll our world with poisonous chemicals; we should look
about and see what other course is open to us.”
Soybeans are mentioned on pages 79 and 315 of this
edition.
Note: Prior to 1993 a group at Pennsylvania State
University asked 235 environmental leaders worldwide to
select the most inﬂuential environmental books. The top
three were Sand County Almanac by Aldo Leopold, Silent
Spring by Rachel Carson, and State of the World by Lester
Brown and the Worldwatch Institute. Address: USA.
1411. Coker’s Pedigreed Seed Co. 1962. Catalogue 1962-63
season. Hartsville, South Carolina. 45 p. 28 cm.
• Summary: A very attractive catalog, packed with photos.
Contents: Introduction–60 years of service to Southern
Agriculture, by Robert R. Coker, President, Coker’s
Pedigreed Seed Co. Cotton varieties (p. 4-7). Corn varieties
(hybrid, p. 8-12). Sixty years of plant breeding–1902-1962
(excellent, detailed company history with many biographical
sketches and portrait photos, p. 13-17). Department of
plant breeding and agricultural research (p. 18-19). Coker’s
research program in the Mississippi Valley (with cotton,
p. 20-21). Department of tobacco breeding and production
(p. 22-23). Coker plant breeding spans the South (map of
southern USA and Mexico with 65 breeding and testing
locations labeled, p. 24-25). Department of sales and
production (p. 26-27). Plant facilities and personnel (p. 2829, incl. aerial view of Hartsville facilities). Department of
farm operations (p. 30). Coker de Mexico (p. 31; main ofﬁce
in Mexico City). They come to see and learn (10,000 visitors
came last season. Coker scientists keep no secrets. They
share their knowledge generously and gladly with farmers,
p. 32-33). Experimental department. Our ofﬁce personnel.
Eyes on the future. Quotation from David R. Coker in 1915
Coker Seed Catalog. The origin of the Red Heart trademark,
granted on 13 April 1915 (p. 34-36). Tobacco varieties (p.
37-39). Oat varieties (p. 40-41). Wheat varieties (p. 42-43).
Soybean varieties (Coker’s Hampton and Coker Yelnanda, p.
44). Terms and conditions (inside back cover).
Coker began in the spring of 1902 when Mr. David
R. Coker began his ﬁrst experimental work with cotton.
Today (1962), the company’s seed production acreage is in
excess of 40,000 acres extending from northeastern North
Carolina to the Mississippi Delta. The company employs
over 300 individuals, including a large staff of college

trained scientists, technical and sales personnel. In the early
years, the company’s work was limited to the breeding
and improvement of a single crop–cotton. But gradually
they expanded to other crops. A notable accomplishment is
Coker’s development of shatter resistant soybean varieties
that combine disease resistance and good yielding ability.
The section titled “Sixty years of plant breeding” (p.
13) states that a revolution has taken place in Southern
agriculture. “A major factor effecting this revolution has
been the work of our scientists and the generous acceptance
by farmers of the products of their work. Today, an estimated
65 per cent of the cotton acreage in the Southeast, 80 per
cent of the oat acreage, 75 per cent of the ﬂue-cured tobacco
acreage, 40 per cent of the hybrid corn, and an increasing per
cent of its soybean acreage is planted in varieties originating
in the work of Coker scientists.”
Josh Stanton (of Hartsville, South Carolina), who sent
this catalog to Soyfoods Center in Jan. 1999, was a soybean
breeder for Coker from 1966 to about 1991. He added the
following note: “This period through the 1970s was Coker’s
best and most productive.” Address: Hartsville, South
Carolina.
1412. Lambert, J.W. 1962. Breeding soybeans for the world
market. Soybean Digest. Sept. p. 34-35.
• Summary: “It is evident from the discussions of the last 2
days that American soybeans are an increasingly important
commodity in the world market. This international status of
the crop has come about in a relatively short period of time
and is the result of the interaction of many factors.
“Of primary importance, without doubt, is the intrinsic
value of soybean seed itself. Few other seeds have the
fortunate combination of a high content of high quality
protein and a moderately high content of high quality edible
oil. This unique combination is of course the real basis for
the current importance of the soybean in world nutrition and
the reason why our very capable business organizations have
been able to develop the new markets that are absorbing so
large a part of our national production.
“There are other factors, however, that have been and
will continue to be of importance in expanding the position
of U.S. soybeans and soybean products in the world market.
In no other country, for example, is there a comparable
land area so well suited to soybean production; nor is there
anywhere else a comparable group of such well-equipped
and efﬁcient producers, handlers, and processors. The farﬂung acres of fertile farm land are a gift of nature but the
corps of producers, handlers, and processors are a product of
the American economic and educational system.
“Stated another way, this group has developed as a result
of hard work, faith, and vision operating in a climate of free
enterprise. Giving direction and vitality to this development
have been research programs of both government and
industry. And it is with such research that the present

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 616
discussion is concerned, since by no other means can the
position of American soybeans in the world market be
expanded or even maintained.
“Research on soybeans is proceeding along many
fronts. At this convention you have heard research reports on
utilization by Drs. Senti and Cowan, on weather relations by
Dr. Thompson, and on marketing by Dr. West. My remarks
will be conﬁned to one phase of production research, the
breeding of new varieties.
“The importance of varietal research in the dramatic
rise of the soybean crop in the United States is easily
demonstrated. Before the turn of the century and for some
years after, USDA exploration and plant introduction teams
in the Far East performed the indispensable service of
bringing a large number of soybean types and varieties to the
United States. These were in turn tested in many of the state
agricultural experiment stations. Information was obtained
on varietal adaptation, on cultural methods, and on possible
uses in the farm rotations.
“For 20 or 30 years the principal uses of the crop
seemed to be for forage and soil improvement. The small
amount of selection done by plant breeders during this
period was slanted toward these uses. However, with the
coming of the small combine harvester and the discovery
by oilseed crushers of the value of the threshed seed, a new
day dawned for the soybean in the United States. It was
quickly recognized as a potentially great cash crop. The need
for well-adapted varieties that were suitable for processing
became apparent.
“The appreciation of this need culminated in 1936 in
the establishment of the U.S. Regional Soybean Laboratory
at Urbana, Illinois. Through the years since, the staff of this
laboratory has done outstanding work in soybean genetics,
pathology, and physiology. In cooperation with workers in
the state experiment stations they have turned out 15 or more
superior varieties for use in the various soybean growing
regions of the United States. Signiﬁcantly, a very high
proportion of the present soybean acreage of the country is
planted to these varieties. They are tangible witness to the
value of cooperative research.
“Obviously the research team is well organized and
effective. Let us now turn our attention to the proposition of
breeding soybeans for the present world market. And in this
regard perhaps we would do well to include our domestic
demands as a part of this market, since we are still ‘our
own best customer.’ What are the objectives of the soybean
breeder of 1962? Are they different from 30 years ago or
even 20 years ago, and how?
“Toward 60-Bushel Yields: It goes without saying that
the need for high yield of harvestable seed continues much
the same as in the past. This of course means undiminished
attention on the breeder’s part to proper maturity, plant
height, standing ability, and resistance to lodging as well
as to the actual components of yield. In respect to these

attributes we hope that in the foreseeable future we shall
be able to select for them under environmental conditions
that will permit average yields of 60 to 70 bushels per acre
instead of the 30 to 40 bushel yields we now commonly
encounter in our experimental plots.
“I should probably emphasize that I am referring to
yields in experimental plots which for a number of reasons
nearly always are at a higher level than yields in general. The
essential point which I wish to make is that we hope to learn
enough about the soybean plant through basic physiological
and nutritional research to be able to specify the cultural
treatments necessary to produce consistently the 60 or 70
bushels we on rare occasions obtain by chance.
“Once this so-called environmental yield barrier is
broken we shall be in a much better position to raise the
genetic ceiling on yield. That is, we can then proceed to
select the varieties that will produce really superior yields
under optimum environmental condition. This in turn means
that we can perhaps provide the soybean grower with the
varieties and the cultural speciﬁcations necessary to make
soybeans really competitive with corn or any other crop.
“The soybean breeding plans of the future will include
much emphasis on resistance to diseases. A great deal of
progress has been made in recent years particularly with
respect to Phytophthora root rot, bacterial pustule, frog
eye leaf spot, target spot, and cyst nematode. Certain other
troubles, however, such as bacterial blight, root rots other
than Phytophthora, and physiological diseases such as iron
chlorosis have received relatively little attention. Breeding
for disease resistance is a never-ending battle because of the
appearance of new diseases and of new races of old disease
organisms, but it is a battle well worth waging in terms of
economic importance.
“The Shift in Emphasis: Up to this point in the
discussion the objectives of the breeding program of 1962
are very little different from those of the programs of 20 or
30 years ago. When we come to the matter of the appearance
and internal quality of the beans themselves, however, we are
forced to stop and ponder. Whereas the American soybean
industry was born in an era of vegetable oil shortages in
this country and ﬂourished under heavy war and post-war
demands for oil, it now ﬁnds itself in increasing difﬁculty
disposing of the oil in a world market that is well supplied
with edible fats and oils of various kinds.
“On the other hand, soybean meal, once considered
a byproduct, has come to be recognized both at home and
abroad as an excellent protein source in livestock and poultry
rations and its market at reasonable prices seems nowhere
near saturated. Moreover, increasing amounts of whole beans
are apparently moving into the foreign protein market for
direct consumption as human foods.
“Looking back, the directive to the breeder in the
1930’s seemed clear. Higher oil content was called for
even at the expense of lower protein. And I must point out
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parenthetically that any appreciable genetic increase in oil
content is almost invariably accompanied by a reduction in
protein.
“In 1962 the directive is not so clear cut. To be sure, a
pound of oil still sells for more than a pound of protein but
not nearly so much more as it once did. Moreover, the pound
of oil would seem to be selling on a less substantial basis;
in other words, it is much more dependent on government
support than is the pound of protein. In short, it would appear
that the world needs soybean oil less than it does soybean
protein.” Continued. Address: Agric. Exp. Station, Univ.
Farm, St. Paul, Minnesota.
1413. Spears, Joseph F. 1962. Can the soybean cyst
nematode be controlled? Soybean Digest. Sept. p. 30-32.
• Summary: A map of the major U.S. soybean growing
states shows areas infested with the soybean cyst nematode:
(1) in gray–”Major soybean producing areas.” (2) in
black–”Counties infested–one of more infested ﬁelds in each
county.”
“Numbers = Soybean acreage, 1960.” Address: Chief

Staff Ofﬁcer, Control Operations, Plant Pest Control Div.,
Agricultural Research Service, USDA, Washington, DC.
1414. Amchem Products, Inc. 1962. The Amiben story. Now
it can be told (Ad). Soybean Digest. Oct. p. 29.
• Summary: Amiben is a pre-emergence soybean herbicide.
Amchem has ofﬁces in Ambler, Pennsylvania; Clinton, Iowa;
St. Joseph, Missouri; and Fremont, California.
“If you had intentions of using Amiben on your
soybeans this year and couldn’t locate any, we regret this
very much. We would have liked nothing better than to have
been able to provide you all the Amiben you needed. As it is,
we are able to produce Amiben for only 4 acres of soybeans
out of each 1000 acres grown. If you tried to purchase
Amiben and couldn’t, this will explain the reason why.
“For the 1963 soybean crop we are making preparations
to produce enough Amiben (both liquid and granular) to
more nearly go around. If you have the chance to see Amiben
in 1962, we think you will agree it will be worth waiting for.
If you can’t see Amiben let us tell you a little more about
what you can expect so you will see the logic in using it on
increasing acreages–in the future.
“Amiben, applied as a preemergence treatment at planting time,
and with a little rain following, moves
into the soil solution in the upper
surface layer of the soil. When weed
and grass seedlings sprout, their roots
pick up the Amiben and are killed.
Amiben remains active and effective
for several weeks and generally long
enough for the beans to lap the middles
and shade out the late season weedy
growth.
“Soybeans, on the other hand,
are very tolerant of Amiben. For
instance, at rates of over three times
the recommended rate, soybean yields
have not been reduced. This represents
just about the ultimate in selectivity.
Where both broadleaf weeds and grassy
weeds are killed in a broadleaf crop
without injuring the crop. Amiben was
conceived and developed especially for
soybeans.
“If you are able to grow soybeans
without grass and weed problems you
are lucky. If this is your good fortune,
you don’t need Amiben. On the other
hand, if you have weedy ground you
know these weeds are going to show
up every spring. Some years are worse
than others especially following a wet
spell after the beans come up.
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“You can cope with the weeds in the middle with
cultivations. But let’s be honest–you just can’t take weeds
out of the row, some you might, but those remaining spread
out and even though they are not thick at ﬁrst, they compete
like the dickens. (Only 6 foxtail plants per foot of row to
reduce yield 4 bu/A.) Pigweed, lambsquarter, coffee weed
are just as bad or worse; and Johnson grass seedlings–these
not only choke the beans but grow into a perennial problem
which almost deﬁes eradication. Does Amiben have a
weakness? Only one we know of, and which weakness is
characteristic of pre-emergence chemicals. Pre-emergence
chemicals need moisture to wash them into the soil. Amiben
is not too demanding here–just a good shower 10-14 days
afterwards will put it to work. We have no intentions of
trying to tell you how critical the labor situation is and the
need to increase yields, improve grades, reduce costs of
production. You hear this from every direction and you live
with it everyday. With these facts already in mind isn’t it
time to give serious thought that in another year you make a
move in this direction–chemical weed control in soybeans...
with Amiben. This can be a move for a more efﬁcient, a
more effective, and in the ﬁnal analysis a more economical
way of handling weeds and grasses in soybeans. 1963 is not
too late to begin. We plan to be ready for you at that time.”
Address: Ambler, Pennsylvania.
1415. Green, Victor E., Jr.; Genung, William G.; Orsenigo,
Joseph R. 1962. A history of research on soybeans on
Everglades organic soils. Everglades Experiment Station,
Mimeo Report (Belle Glade, Florida) No. 63-8. 7 p. Nov.
• Summary: This typewritten report is a detailed history from
1924 to the present, with sections on soybean insects and
weed control in soybeans. It begins: “Soybean culture in the
Everglades area has been studied for a long period of time.
Results from these studies have been discouraging regarding
the cultivation of the crop and the establishment of facilities
for drying and pressing the beans is not recommended at
this time. Various reasons that the crop has not become a
commercial success include lack of varieties suited to the
subtropical climate with its heavy rainfall, susceptibility of
existing varieties to leaf and pod diseases prevalent in the
area, the short day length (only 13.9 hours on June 21st),
lack of suitable weed control measures until only recently,
and most important, the ravages of certain insects and the
difﬁculty of their control on an economic basis.
“Sample facts from the Everglades Experiment Station
section of the Annual Report of the University of Florida
Agricultural Experiment Stations should serve to show the
historical aspect of research on soybeans.
“1924. pp. 45-46R. W.E. Stokes stated that [of] the
general farm crops planted, corn, soybeans and velvet beans
did best. He used the Laredo, Otootan and Mammoth Yellow
varieties.
“1925. p. 95R. George E. Tedder wrote that soybeans

showed a better growth than any other legume planted, and
apparently would have matured creditable crops of seed, had
not the ﬂood arrived before harvesting time. Water stood 22
inches above the soil surface.
“1926. p. 1208. Tedder reported that on second-year
elder and second-year sawgrass land Laredo, Biloxi,
Mammoth Yellow, and SPI No. 25438, 37261, 25135, and
51043 germinated well on both areas. Grasshoppers ate
the leaves off the planting on sawgrass land 3 weeks after
germination. Varieties planted on elder land made better
growth, although the growth on both areas was abnormal.
Otootan variety was most promising. The varieties on
elder land produced a few seed. May plantings were best,
but unsatisfactory. Those planted in the eleven other
months were poorer. Mammoth Yellow seemed to be most
satisfactory, followed by Otootan, then by Laredo. Only
the May plantings resulted in seed production.” Address:
1. Assoc. Agronomist; 2. Assoc. Entomologist; 3. Assoc.
Horticulturist. All: Everglades Experiment Station, Belle
Glade, Florida.
1416. Federal Ministry of Agriculture, Rhodesia. 1962.
Maize: What’s the alternative crop? 2: Soya beans. Rhodesia
Agricultural Journal 59(6):309, 339. Nov/Dec. [1 ref]
• Summary: Rhodesia’s Federal Ministry of Agriculture
recently published a bulletin titled “Some Alternative Crops
to Maize.” It examined the economical aspects of six crops
which maize farmers can grow to diversify their production.
Soya beans were one of these crops. This article discusses
soybean cultivation. Contents: Varieties (Hernon for seed;
Hernon and Biltan for hay). Fertilizer requirements. Time
of planting. Seeding rates. Harvesting procedure: Hay, seed.
Treatment for pests [treat plants for insects or diseases].
General notes.
“High yields are absolutely essential if worthwhile
proﬁts are to be made.” Seed yields should average 7 to 8
bags per acre (1 bag = 200 lb, so 1,400 to 1,600 lb or 23.3 to
26.7 bushels per acre), and may be as high as 15 bags (3,000
lb or 50 bushels) per acre. Address: Rhodesia.
1417. Vaclav, Vladislav; Batinica, Jelva. 1962. Strickov
sarenjak kao stetocina soje [On the multicolored soybean
insect]. Poljoprivredni Pregled (Agricultural Review)
11(11/12):408-10. Nov/Dec. [5 ref. Scr]
• Summary: A photo shows this insect, which looks like
a butterﬂy. Address: Poljoprivredni fakultet, Sarajevo,
Yugoslavia.
1418. Yearbook of Agriculture (USDA). 1962. After a
hundred years. 688 p. For the year 1962. [100 ref]
• Summary: This Yearbook was published on 15 May
1962, the 100th birthday of the USDA. The 108 brief
chapters by 148 experts, replete with 706 photos, describe
a century’s development in the breeding of plants and
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animals, control of insects, conservation of land and forests,
marketing and economics, home economics, technology,
and communications. It explores the backgrounds of today’s
agricultural revolution. The yearbook is the latest of a series
that dates from 1949.
1419. Landero Perez, Robledo. 1962-1963. La soya en
Panamá. Estudio evaluativo de fertilizantes y variedades
[The soybean in Panama: An evaluative study of fertilizers
and varieties]. Tesis Ingeniería Agronómica, Facultad
de Agronomía, Universidad de Panamá, Panamá. 135 p.
(Mecanograﬁada). [Spa]
• Summary: Contents: Introduction. Part I: The soybean
(El frijol soya). General description. Botanical description.
Morphology. Physiology. Inoculation of seeds. Utilization
of the soybean (3 pages of tables showing food, industrial,
and feed uses of the soybean, soy protein, and soy oil).
Part II: The soybean in Panama. History of soybean
experiments conducted in Panama. Imports and exports of
soybeans and soy products. Potential in the oil industry.
The importance of soybean cultivation in Panama. Part III:
Fertilizer experiments with soybeans. Brief explanation.
Treatments. Experimental plan. Details of different factors
of the experiment. Variations: Observations in the ﬁeld,
observations of the pods and seeds. Details and explanation
of the plots (cuadros): Observations in the ﬁeld, observations
of the pods and seeds. Analysis of variance: Explanation of
the tables, conclusion.
Part IV: Replicated experiments with soybean varieties:
Brief explanation, varieties, experimental plan, details of
different factors of the experiment. Variations: Observations
in the ﬁeld, observations of the pods and seeds. Details
and explanation of the plots: Observations in the ﬁeld,
observations of the pods and seeds. Analysis of variance:
Explanation of the tables, conclusion.
Part V. Non-replicated experiments with soybean
varieties: Brief explanation, varieties, experimental plan,
details of different factors of the experiment. Variations:
Observations in the ﬁeld, observations of the pods and
seeds. Explanation of the plots: Observations in the ﬁeld,
observations of the pods and seeds. Table showing the
production of different varieties. Conclusion.
Part VI. Discussion of the experiment. General
conclusions. Recommendations. Appendixes: 1.
Classiﬁcation of the varieties used in the experiments
according to the color of their pubescence (chocolate,
cream, or white). 3. Classiﬁcation of varieties according to
their growth habits (erect, semi-crawling, crawling/vining/
procumbent) (rasteras). 4. Varieties according to the size
of their leaves. 5. Varieties according to the color of their
leaves (green, greenish yellow, yellowish). 6. Varieties
according to the wrinkling/creasing (arrugamiento) of their
leaves. 7. Varieties according to defoliation at maturity.
8. Varieties according to uniformity during maturation. 9.

Varieties according to the size of their ﬁrst node (Entre
Nudos, in cm). 10. Varieties according to the length of their
pods. 11. Varieties according to the color of their pods. 12.
Varieties according to the caída of their pods. 13. Variety
and number of pods per axil. 14. Varieties according to the
average number of seeds per pod. 15. Varieties according to
the characteristics of the seed: Color of the seed, hilum, and
cotyledons. 16 Varieties according to vanas pods.
The section on the history of soybean experiments in
Panama (p. 12-13) states: “The soybean is a crop that is of
interest to the Department of Agricultural Investigations
(Departamento de Investigación Agrícola) of the Ministry of
Agriculture, Commerce, and Industry for its qualities useful
in the commercial production of oil, its derivatives to make
protein-rich foods, and its great usefulness in industry and in
feeding animals.
“Recently, in relation to the state of our agriculture,
various experiments have been conducted to determine
the soybean’s adaptability and yield potential, the effect
of fertilizers on yield, the effect of time of planting on
production, etc.
“At the Alanje Experimental Station ﬁeld trials have
been conducted for 5 years [since about 1958] on 86 soybean
lines and commercial varieties, and presently the department
mentioned above is working on the process of determining
the results obtained, and before long they will publish a
pamphlet explaining the conditions.
“Previous to the work of Alanje, the National Institute
of Agriculture at Divisa (el Instituto Nacional de Agricultura
en Divisa) had dedicated a large part of its efforts to
experimentation with soya. But unfortunately, for reasons
I cannot analyze here, the information that should have
come from these experiments did not yield the beneﬁts that
would have been hoped for. However, the investigators
explain, the experience obtained will be of great use in future
experiments.
“For all of the trials conducted in Divisa, and later
in Alanje, the Ministry obtained the technical help of the
Interamerican Service for Agricultural Cooperation (Servicio
Interamericano de Cooperación Agrícola).
Pages 13-14 discuss imports and exports. A graph
on page 14 shows imports of soya to Panama from 1952
to 1962. In 1952 some 2,677 kg of soya were imported,
however the type of soy product imported is not indicated.
The source of this information is the Directorate of Statistics
and the Census of the General Controllership of Panama
(Direcciónde Estadística y Censo de la Contraloría General
de la República).
The author conducted soybean fertilizer and variety
trials at Tocumen, Panama. He planted seeds for the trials on
2-3 June 1962 and harvested the crop on 10-11 Oct. 1962.
He observed the fungus Cercospora sojina attached to the
foliage of the plants.
Note: This is the earliest document seen (Feb. 2009)
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concerning soybeans in Panama proper (not including the
Canal Zone), or the cultivation of soybeans in Panama. This
document contains the earliest date seen for soybeans in
Panama (1952 or 1958), or the cultivation of soybeans in
Panama (1958). The source of these soybeans is unknown.
Address: Tesis Ingeniería Agronómica, Facultad de
Agronomía, Universidad de Panamá, Panama.
1420. Danko, J. 1962. [The Peronospora of soybean–P.
manshurica–in Slovakia]. Ceska Mykologie (Czech
Mycology) 16(2):119-22. [Cze; Ger]*
• Summary: This soybean disease is also called downy
mildew.
1421. French, E.R. 1962. Fusarium root rot of soybean
(Abstr.) Phytopathology 62:732. *
1422. Goldsworthy, P.R. 1962. Further studies on the use of
dalapon. Pesticides Abstracts (B, C) 8(4):315-18. [2 ref]*
Address: Regional Research Station, Samaru, North Nigeria.
1423. Hadzistevic, Dragutin. 1962. Vanessa Cardui L. kao
stetocina na usevima soje [Vanessa Cardui L. as a pest on
soybean crops]. Hemizacija Poljoprivrede (The Chemistry of
Agriculture) (53):3-9. [Ser]*
• Summary: This is the only record in the SoyaScan database
with this pest name. Address: Yugoslavia.
1424. Hilty, J. W., Schmitthenner, A.F. 1962. Pathogenic
and cultural variability of single zoospore isolates of
Phytophthora megasperma var. sojae. Phytopathology
52:859-62. *
1425. Nagata, Tadao. 1962. Report to the government of
Yugoslavia on improvement of soybean cultivation. FAO
Expanded Technical Assistance Program, Report No. 1465.
22 p. [Eng]
• Summary: The author served FAO in Yugoslavia for
4 months, from July to Nov. 1961. He travelled in most
of the soybean growing areas of Yugoslavia, and visited
many institutes and experiment farms, several faculties of
agriculture and many farms.
Contents: 1. Introduction. 2. Historical review. 3.
Climatic and soil conditions. 4. Present Aspect: Cropping
systems, varieties and breeding, soil management, fertilizer
and nitrogen bacteria, rate and time of sowing, cultivation
and weed control, disease and insect damage, drought
and hail damage, harvesting and yield, interplanting,
cultivation for fodder, cultivation after wheat. 5. Future
Prospects: Cultural practice (cropping system, varieties, soil
management, nitrogen bacteria inoculation and fertilizer
application, rate of sowing, cultivation and weed control,
counter measures against drought, disease and pest control,
practical suggestions), research (cropping system, varieties

and breeding, growing for seed, nitrogen bacteria, fertilizers,
rate of sowing, cultivation and weed control, control of
insect damage, drought damage, machines for planting and
cultivating, yield capacity of soybeans, organization of
research). 6. Recommendations.
Note: This is earliest English-language document
seen that uses the term “pest control” in connection with
soybeans. Address: Hyogo Univ. of Agriculture, Sasayama,
Hyogo-ken.
1426. Schmitthenner, A.F.; Williams, Lansing E. 1962. Effect
of crop rotation on alfalfa and soybean stands, root rots, and
yields. (Abstr.) Phytopathology 52:751. *
1427. Tanganyika (Territory) Department of Agriculture.
1962. Record of research work carried out in 1960. 116 p. *
• Summary: Discusses soybean mosaic virus disease on
soybeans in Tanzania.
1428. Cartter, Jackson L.; Hartwig, Edgar E. 1962. The
management of soybeans. Advances in Agronomy 14:359412. [174 ref]
• Summary: Contents: I. Introduction: World production
(958,275,000 bushels in 1960), United States production
trends, utilization (processing to obtain oil and meal, hay
and green manure). II. Soil and climatic adaptation: Areas of
production in the United States, soil requirements, climatic
adaptation (effect of temperature on plant growth, effect of
temperature on composition of seed, effect of light on plant
growth, effect of photoperiod on ﬂowering and maturity,
effect of soil moisture on growth). III. Time of planting and
varietal adaptation: Effect on plant characters (maturity,
plant height, lodging, seed quality, size of seed, seed yield),
effect on composition of the seed. IV. Planting methods and
equipment: Seedbed preparation (conventional, minimum
tillage, deep tillage), row width and planting rate (row width,
planting rate), double cropping (after fall-sown grain crops,
after peas), special methods of planting, types of equipment.
V. Rotation practices and erosion control: Effect on
soybean yields, effect on the following crop, effect on weed
population, soil residues from herbicides, erosion control.
VI. Weed control: Effect of planting time on plant growth
and weed competition, methods of cultivation, chemical
weed control (pre-emergence herbicides, post-emergence
herbicides). VII. Seed quality and seed treatment: Factors
affecting seed quality and germination, seed treatment. VIII.
Nutrient requirements: Nitrogen requirements and nodulation
(effectiveness of nodulation as a source of nitrogen, methods
of inoculation, survival of bacteria in the soil, effect of seed
treatment on inoculation, effect of nitrogen applications),
liming and pH levels (pH and plant development, calcium
and magnesium requirements), phosphorus, potassium,
trace elements, fertilizer practices and recommendations.
IX. Water requirements and utilization: Water needs in
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relation to plant growth and development, irrigation and
soil management. X. Growth-regulating chemicals. XI.
Harvesting: When to harvest, harvesting methods. XII. Seed
storage. XIII. Discussion.
The USA now produces about 57% of the world’s
soybeans, followed by China (PRC; about 33%), Indonesia,
Japan, Korea, USSR, Brazil, and Canada, in that order. By
1920, U.S. production was 3,000,000 bushels and the leading
states were North Carolina, Virginia, Alabama, Missouri,
and Kentucky–North Carolina producing 55% of the total.
By 1931, the center of production had shifted to the North
Central States, where it is at present.
Note: According to Google Scholar, this is the 3rd most
widely cited article (cited by 172) of which E.E. Hartwig is
an author. Address: 1. United States Regional Soybean Lab.,
Urbana, Illinois; 2. Stoneville, Mississippi.
1429. Corby, H.D.L. 1962. Report of the Secretary to the
Federal Ministry of Agriculture, Federation of Rhodesia
and Nyasaland, for the year ended 30th September 1961.
Grasslands Agricultural Research Station (Marandellas,
Southern Rhodesia), Annual Report For the year ended 30th
Sept. 1961. See p. 90-93. *
• Summary: Bacterial diseases were found on soybeans in
Malawi. The Rhizobium collection now contains 455 strains
derived from 89 species of legumes. Good locally-tested
strains are available for research on soybeans. The cultures
can survive for at least 14 months without fresh media.
1430. Hayward, James W. 1962. Progress report of
committee on quality and processing guide for edible soy
ﬂour and soy grits. In: USDA Northern Regional Research
Laboratory, ed. 1962. Proceedings of Conference on Soybean
Products for Protein in Human Foods. Peoria, IL: USDA
NRRL. iii + 242 p. See p. 219-21.
• Summary: Committee members:
“Mr. L.E. Allen, UNICEF
“Dr. J.C. Cowan, Northern Utilization Research and
Development Division
“Mr. G.M. Diser, Archer-Daniels-Midland Company
“Mr. F.H. Hafner, General Mills Inc.
“Dr. Max Milner, UNICEF
“Dr. A.K. Smith, Northern Utilization Research and
Development Division
“Mr. R.L. Terrill, Spencer Kellogg and Sons
“This project was initiated back in August of 1960 by
the Minneapolis ofﬁce of the Soybean Council of America
at the request of Dr. Max Milner, Senior Food Technologist,
Food Conservation Division, UNICEF, New York, N.Y.
The purpose intended for this guide was to establish quality
standards for soy ﬂour and soy grits that could be followed
in producing these soya products in quantity for possible use
as a major dietary source of protein for young children and/
or a major source of supplementary protein in cereal-base

and other types of foods for children and adults. This guide
has also had as its purpose the matter of acquainting various
people identiﬁed with WHO / FAO / UNICEF-assisted
programs with the identity and many virtues of the particular
soy ﬂours and soy grits that are most likely to be used for the
feeding programs as indicated.
“The ﬁrst rough draft of this guide was issued and
circulated to members of the Protein Products Committee
(Soybean Council of America, Inc.) on July 11, 1961.
“This guide has now received initial clearance of the
U.S. soy ﬂour processors through the Protein Products
Committee of our ‘Council,’ and it will be submitted
presently in its corrected form to our Special Collaborative
Committee which is identiﬁed with this project, as listed
above.
“This ‘guide,’ still tentative as it now stands, contains
the following three distinctive sections:
“1. General, with introduction, deﬁnitions, and types
of soy ﬂour and grits, descriptions and ﬂow charts covering
processing, composition, and recommended uses.
“2. Analytical Methods–source of ofﬁcial and tentative
procedures for many routine and special determinations
are cited and in several instances speciﬁc procedures
are enclosed with the guide. These procedures cover
determination of general composition and methods under
‘quality control,’ such as urease activity, water dispersible
protein, protein bioassays with laboratory animals; sanitary
analyses, including bacteriological procedures, procedure for
acid-insoluble ash and procedure for detecting presence of
possible insect and rodent contamination. This portion also
deals with packaging aspects.
“3. This is a separate section containing product
speciﬁcations for each type of say ﬂour and/or soy grits
which are considered to have application in these feeding
programs.
“The soya products that are now covered by
speciﬁcations are as follows:
“Full-fat soy ﬂour (general purpose)
“Defatted soy ﬂour (general purpose)
“Defatted soy ﬂour (toasted)
“Defatted soy grits (general purpose)
“Defatted soy grits (toasted)
“Detailed information is supplied for each soya product,
as mentioned, under the following categories:
“Deﬁnition
“Analyses, including particle size
“Special Considerations:
“I. Nutritional or Functional Aspects
“PDI (protein dispersible index)
“Urease Activity
“II. Sanitation Aspects
“Bacteriology–total bacterial plate count
“Acid-insoluble ash
“Insect and rodent contamination
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“Physical Properties
“Color
“Odor
“Taste
“Texture
“Recommended Uses
“Discussion Following Hayward Report on Processing
Guide
“Dr. Hilbert commented that one of the properties
which appears to have been overlooked is storage life under
speciﬁed conditions of temperature and time. He referred
particularly to a case where canned food stored on the
beaches in the sun in Egypt showed deﬁnite deterioration and
created a very bad impression when it was fed to people and
they became sick.
“Mr. Hafner commented that storage life of soy ﬂour is
unusually long, far more stable than milk products, even at
140º F. if kept sealed. In polyethylene bags there has been no
deterioration up to 5 years if kept dry and free from rodents
and insects. The University of Minnesota has a relative
humidity study, reprints of which are available.
“In India after 7 weeks’ storage at 90º-104ºF. at a
relative humidity well over 75 percent there was a slight
softening and loss of crispness of samples stored in open
bowls protected only by refrigerator covers at night, but
no deterioration. This applied to both extracted and full-fat
ﬂours if the lipase had been destroyed. Until a few months
ago no stable full-fat ﬂour was being sold. Now we have
stable products.
“In paying tribute to Dr. Hayward and his committee,
Dr. Milner indicated that the problem is half solved if it can
be deﬁned. This meeting and the Processing Guide have
deﬁned our problems and brought them into proper focus.”
Address: Chairman, Director of Nutrition, Soybean Council
of America, 304 Baker Building, Minneapolis 4, Minnesota.
1431. Johnson, Herbert W.; Bernard, Richard L. 1962.
Soybean genetics and breeding. Advances in Agronomy
14:149-221. [161* ref]
• Summary: Contents: Introduction: Taxonomy, origin
and distribution. Reproduction: The ﬂower, ﬂowering
and seed formation, crossing. Genetics of qualitative
characters: Pigments, plant character, disease resistance,
physiological traits, deﬁciencies, linkage. Genetics of
quantitative characters: Linkage of genes conditioning
qualitative characters, type of genetic variability, heritability
of characters, correlations among characters, selection
indices, miscellaneous characteristics. Breeding: General
objectives, considerations in genotype evaluation, breeding
methods, species hybrids, induction of mutations, general
considerations of soybean breeding.
Section E, “Induction of mutations,” is an excellent
review of the literature on this subject. It begins: “Humphrey
(1951) studied plants from soybean seed that had been

subject to irradiation for different periods of time and
identiﬁed the treatments as ‘1000, 1500, 2500, and 3000
roentgen units of neutron irradiation.’ No effect from the
1000 r and 1500 r treatments was obtained in the ﬁrst
generation following irradiation. Plants to seed subjected
to 2500 r and 3500 r treatments were markedly different
from normal plants. Young plants had a grayish appearance,
venation of the leaves was very coarse, and the leaves were
somewhat rugose. The plants later turned very dark green,
but the leaves remained rugose. Maturity was delayed
appreciably. The effects of the higher irradiation treatment
were notably greater than those of the 2500 r treatment.
“Only a few mutations were observed in the second
generation after the two lower irradiation treatments, but
228 mutant plants of 4200 were observed in the second
generation following the two higher treatments. No
indication of how these were distributed between the two
treatments was given. The mutations involved leaf color,
stem size, ﬂower color, internode length, sterility, maturity,
and leaf texture, shape, and pubescence. Seven plants
showing a marked increase in vigor over normal plants were
also observed.” Address: 1. USDA, Beltsville, Maryland; 2.
United States Regional Soybean Lab., Urbana, Illinois.
1432. Kurnik, Erno. 1962. A szoja [The soybean]. Budapest,
Hungary: Akademiai Kiado [Academy Publishing House].
377 p. (Budapest: Magyar Tudomanyos Akademia.
Agrartudomenyok Osztalya. Monograﬁai Sorozat [Hungarian
Academy of Sciences, Division of Agricultural Science,
Monographs]). [381 ref. Hun; eng]
• Summary: Contents (in English): Foreword. Part I:
Distribution of the soybean. 1. Historical: Denominations,
legendary world of the soybean, soybean and religious cults,
descent and centre of origin of the soybean, soybean growing
in Asia, introduction of soybean growing into Europe,
soybean growing in the USSR, history of soybean growing in
the USA. 2. Soybean growing in the world and particularly
in Hungary: Situation of soybean growing in Hungary.
Part II: Taxonomic place and morphology of soybean.
1. Taxonomic place of soybean and of related species. 2.
Botanical description of soybean: Morphology of soybean,
anatomical structure of soybean, chromosome number of
soybean.
Part III: Physiology of soybean. 1. Germination
of soybean: Conditions of germination, stimulation of
germination, inhibition of germination, biochemical
processes of germination, carbo-hydrate metabolism
of germination, amino acid and protein metabolism of
germination, lipid metabolism of germination. 2. Physiology
of soybean. 3. Developmental physiology of soybean:
Developmental phenomena of soybean, growth of soybean,
soybean and photoperiodism. 4. Ripening of soybean:
Protein synthesis, oil synthesis, respiration–cell respiration.
5. Chemical composition of soybean seed: Proteins, oils
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and phosphatides, carbo-hydrates, vitamins. 6. Biology of
ﬂowering.
Part IV: The growing of soybean. 1. Climatic and
soil requirement of soybean: Ecologic constitution and
adaptation of soybean, climatic requirement of soybean,
soil requirement of soybean, soybean growing regions of
Hungary. 2. Cold and drought resistance of soybean: Cold
resistance of soybean, drought resistance of soybean, drought
endurance of different varieties. 3. On soybean growing in
general: Preceding crops to soybean, soybean as a preceding
crop, place of soybean in crop rotation. 4. Fertilization
of soybean: Organic manuring of soybean, application of
commercial fertilizers to soybean, effect of liming, foliar
nutrition of soybean.
5. Inoculation of soybean: ﬁxation of atmospheric
nitrogen by nodule bacteria, effect of daylength on nodule
formation, relationship of nutrient supply and nodule
formation, interrelation between time of infection and nodule
formation as well as effectiveness of inoculation, relationship
of nodule formation and surplus yield, yield quantity and
quality as affected by inoculation, effect of inoculation on
some soybean varieties, correlation between the age and the
nitrogen assimilation capacity of Rhizobia. The problem
of repeated inoculations, correlation between effectiveness
of inoculation and climatic conditions, the practice of seed
inoculation in soybean, experiences obtained in the domain
of soybean seed inoculation.
6. Soil preparation. 7. Sowing and emergence of
soybean: Time of sowing, row and plant distance, depth of
sowing, seeding rate, methods of sowing. 8. Plant cultivation.
9. Chemical weed control. 10. Pests and diseases of soybean:
Animal pests, virus diseases, fungus diseases. 11. Harvest
of soybean. 12. Yield of soybean. 13. Storage of soybean.
14. Seed production of soybean. 15. Yield assessment of
soybean. 16. Soybean grown for forage: Soybean grown
for green fodder and hay, soybean grown with silo maize,
association of soybean with other forage crops. 17. Irrigation
of soybean: Soil requirement, place in the crop rotation,
fertilization, soil preparation, varietal problem, sowing, plant
cultivation, irrigation, yields.
Part V: Breeding and varieties of soybean. 1. Problems
of soybean breeding: History of soybean breeding in
Hungary, objectives of soybean breeding, initial material
of breeding, inheritance of morphological and qualitative
plant characters, correlation of plant characters and their
signiﬁcance in breeding, mutations, breeding methods,
breeding practices, artiﬁcial variety mixtures. 2. Varietal
taxonomy of soybean: Ssp. gracilis (Skv.) Enk, ssp. indica
Enk, ssp. chinesis Enk, ssp. manshurica Enk, ssp. korajensis
Enk, ssp. slavonica Kov. et Pinz. 3. Some important soybean
varieties: Improved Hungarian soybean varieties, varieties
bred recently in Ireg, other Hungarian varieties, Soviet
varieties, other foreign varieties, American soybean varieties.
Part VI: Utilization of soybean. What is made of

soybean: Soybean as human food, medical aspects of
soybean, utilization of soybean in Hungary, prospects in
soybean utilization.
Annex: List of ﬁgures, list of coloured tables, list of
tables, author index, subject index. Address: Hungary.
1433. Vietnam Directorate of Rural Affairs. 1962. Pests
of ﬁeld crops. In: Annual Work Progress Report on Crop
Improvement Program of Rice, Sugarcane, Vegetable and
Field Crops (for the period from July 1961 to June 1962).
Vietnam: Directorate of Rural Affairs. 300 p. See p. 278-82.
*
• Summary: Discusses Caloptilia soyella, Leguminivora
glycinivorella, Melanagromyza, Ophiomyia.
1434. Residue Reviews: Residues of Pesticides and Other
Foreign Chemicals in Foods and Feeds. 1962--. Serial/
periodical. New York, NY: Academic Press, Inc.; Berlin,
Göttingen, Heidelberg: Springer Verlag. Vol. 1, No. 1 edited
by Francis A. Gunther, Dep. of Entomology, University of
California, Riverside.
• Summary: The date of the ﬁrst volume (1962) is revealing,
for pesticide residues in foods, feeds and wildlife were now
becoming a general concern. Pesticides include insecticides,
fungicides, rodenticides, arachicides, herbicides, and soil
fumigants.
The Preface begins: “Residues of pesticides and
other ‘foreign’ chemicals in foodstuffs are of concern to
everyone everywhere; they are essential to food production
and manufacture, yet without surveillance and intelligent
control some of those that persist could at times conceivably
endanger the public health.
“The object of ‘Residue Reviews’ is to provide concise,
critical reviews of timely advances, philosophy, and
signiﬁcant areas of accomplished or needed endeavor in the
total ﬁeld of residues of these chemicals in foods, in feeds,
and in transformed food products.”
Every ten years a cumulative and comprehensive subject
matter index was published. The index was composed mainly
of names of chemicals, not names of plants. Thus soybeans
are not mentioned.
In 1986 (vol. 97) the titled changed to: Residue
Reviews: Reviews of Environmental Contamination and
Toxicology. The sole publisher was now Springer-Verlag.
In 1987 (vol. 98) the titled changed again, to Reviews of
Environmental Contamination and Toxicology.
1435. Crittenden, H.W. 1963. Delmar, a new soybean.
Soybean Digest. Feb. p. 7-8.
• Summary: Delmar is resistant to one species of root-knot
nematode, has a very high oil content (22.8%, the highest of
any commercial variety in the same maturity group), and a
yellow hilum. It also has some resistance to “pod and stem
blight disease” and “purple stain disease.”
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A table shows a comparison of Delmar, Kent, and Clark
soybean varieties (1959-61) in regional tests. A photo shows
Dr. Crittenden examining a row of the new Delmar soybean,
which is growing next to a row of Bethel soybeans. Address:
Assoc. Prof., Dep. of Plant Pathology, Univ. of Delaware,
Newark, Delaware.
1436. McWhorter, C.G.; Harris, V.C.; McKie, J.W. 1963.
Weed control in soybeans: Recommendations for 1963.
Mississippi Agricultural Experiment Station, Bulletin No.
661. 7 p. Feb.
• Summary: This bulletin begins: “The weed problem in
soybeans may develop in early season, late season or may
develop progressively throughout the season. Goosegrass,
crabgrass, brachiaria, pigweed, and other small-seeded weeds
usually constitute the early-season problem. Cocklebur and
morningglory often develop in late season and greatly lower
combine efﬁciency. Johnsongrass competes with soybeans
throughout the growing season, lowers yields, reduces
quality, and often causes substantial delays in harvesting.
Since soybeans are planted in late spring or early summer,
preplanting control measures may be used for Johnsongrass
control that would not be suitable for use in certain other
crops.”
Contents: Preplanting methods of weed control.
Preplanting methods of weed control. Postemergence
methods of weed control: cultural control, chemical control.
Address: Mississippi State Univ., Agric. Exp. Station.
1437. Scudder, W.T. 1963. Evaluation of herbicides
for soybeans on central Florida organic soils. Florida
Agricultural Experiment Station, Technical Bulletin No. 650.
36 p. Feb. [10 ref]
• Summary: Contents: Introduction. Experimental procedure:
primary evaluation trials, secondary evaluation trials.
Results and discussion: primary evaluation trials, secondary
evaluation trials. Summary and conclusions. Literature cited
(p. 24). Appendix. Address: Assoc. horticulturist, Central
Florida Experiment Station, Sanford, Florida.
1438. Tate, H. Douglas. 1963. Soybean weed control: is it
practical? (Ad). Soybean Digest. Feb. p. 35.
• Summary: A full-page ad for Alanap herbicide. “A scientist
looks squarely at the problem of weed control in soybeans
and the role of pre-emergence herbicides.”
This ad also appeared in the April 1963 issue, p. 5.
Address: Manager, Research and Development, Agricultural
Chemicals, U.S. Rubber Co..
1439. WcWhorter, C.G.; Harris, V.C.; McKie, J.W. 1963.
Weed control in soybeans: recommendations for 1963.
Mississippi Farm Research 26(2):6-7. Feb.
• Summary: Contents: Introduction. Preplanting methods of
weed control: Johnsongrass, combination chemical-minimal

cultivation method, cultural intensive cultivation method,
annual weed control. Preemergence methods of weed
control. Postemergence methods of weed control: cultural
methods, conventional cultivation of weeds in row middles,
rotary hoeing, chemical methods (herbicidal oils), phenoxy
herbicides.
Introduction: “The weed problem in soybeans may
develop in early season, late season or may develop
progressively throughout the season. Goosegrass, crabgrass,
brachiaria, pigweed, and other small-seeded weeds usually
constitute the early-season problem. Cocklebur and
morningglory often develop in late season and greatly lower
combine efﬁciency. Johnsongrass competes with soybeans
throughout the growing season, lowers yields, reduces
quality, and often causes substantial delays in harvesting.
Since soybeans are planted in late spring or early summer,
preplanting control measures may be used for Johnsongrass
control that would not be suitable for use in certain other
crops.” Address: Research Plant Pathologist, Crops Research
Div., ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
1440. Birk, Yehudith; Bondi, A.; Gestetner, B.; Ishaaya, I.
1963. A thermostable hæemolytic factor in soybeans. Nature
(London) 197(4872):1089-90. March 16. [10 ref]
• Summary: Soybeans contain growth-depressing substances
which can be destroyed by heat. “Among these alleged
anti-nutritional factors are the saponins, which are generally
characterized by their bitter taste and foam-forming and
hæmolytic activities.” In order the elevate the nutritional
value of soybean oil meal for chicks and rats, the authors
examined the effect of heat processing on the hæmolytic
activity of soybean saponin extract, which was found to
be highly hæmolytic compared with saponins from other
sources. This activity is not affected at all when soybean
meal is autoclaved under optimal conditions.
Note 1. This became part I in a series of articles by
this group on soybean saponins. Note 2. This is the earliest
English-language document seen (Feb. 2003) that uses the
term “anti-nutritional factors” (spelled exactly like that).
Address: Faculty of Agriculture, Hebrew Univ., Rehovot,
Israel.
1441. Barriga S., Celio; Sifuentes, J.A. 1963. El cultivo de la
soya, en el Noroeste [Soybean production in the northwest.
2nd ed.]. Circular CIANO No. 13. 13 p. March. (Instituto
Nacional de Investigaciones Agricolas, Mexico City,
Mexico). Revised in 1966 and April, 1969. 15 p. [Spa]
• Summary: Contents: Use well adapted varieties. Prepare
the soil well. Select the best time of year for planting seeds.
Inoculate the seeds. Sow an adequate quantity of seed. How
to sow the seed. Cultivate and irrigate at the right time.
Diseases of the soybean. Fight pests on time. Avoid losses in
the harvest. Address: Instituto Nacional de Investigaciones
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Agricolas, SAG.
1442. Elanco Products Co. 1963. Treﬂan: Outstanding new
weed control discovery. New herbicide combines full season
weed control with increased crop safety (Ad). Soybean
Digest. March. p. 16.
• Summary: Contents: Introduction. Full season control of
weeds. Wide range of safety, harmless to follow-up crops.
Treﬂan needs no moisture to act. Economical easy-to-use
liquid. Treﬂan ﬁeld tested. Controls wide variety of grasses
and weeds (list the annual weed grasses and the annual
broadleaf weeds controlled by Treﬂan).
This ad begins: “Treﬂan is a selective pre-emergence,
soil-incorporated herbicide recommended for the control
of weed grasses and broad-leaf weeds in soybeans grown
for seed. During the year 1963, Treﬂan will be available on
a limited basis only. It is however, being applied in all the
major soybean areas of the country. Be sure to observe its
weed control activity in your own area. Also watch for the
latest Treﬂan results published by state universities.”
Across the top of this full-page ad, above the title, is
printed: “Elanco Report to Soybean Growers.”
Note 1. This is the earliest document seen (April 2019)
that mentions “Treﬂan.”
Note 2. This same ad appeared on the back cover of the
April 1963 issue.
Note 3. Treﬂan is a brand name for triﬂuralin, an
herbicide to kill annual grasses. Address: Div. of Eli Lilly
and Co., Indianapolis 6, Indiana.
1443. Hinson, Kuell; Scudder, W.T. 1963. Soybeans on
central Florida organic soils: A concentrated area of soybean
production? Soybean Digest. March. p. 12-14.
• Summary: “The organic soil of central Florida can become
a concentrated area of soybean production rivaling any other
section of the country in yield per acre. Individual ﬁeld
yields reached 45 bushels per acre in 1962, the ﬁrst year a
well-adapted variety and good production practices were
used.
“The central Florida muck area is ideally suited to
soybeans in many ways. The soil, classiﬁed as Everglades
mucky peat, but commonly referred to as the Zellwood
muck, has an organic layer 5 to 25 feet deep. It is kept at a
high level of fertility by liberal applications of fertilizer to
vegetable crops. Fields are drained by mole drains and canals
which also are used for subsurface irrigation when needed.
The land was developed and is now being used for winter
and spring vegetable production, but practically all of it is
idle during the soybean growing season. Vegetable crops
usually occupy the land until a month or less before soybeans
should be planted making seedbed preparation for soybeans
inexpensive.
“Soybean production also complements vegetable
production by shading out weeds during the summer months.

Alternatives to growing soybeans are (1) planting other cover
crops, (2) allowing weeds to produce a cover, (3) fallowing
by repeated plowing and harrowing, and (4) ﬂooding. Of
these alternatives, only soybeans produce a cash return. Also,
seedbed preparation for winter crops following soybeans is
much less expensive than for any other vegetative cover.
“Vegetable growers in the area recognized that many
conditions were favorable for soybean production as early
as the 1940’s. A number of varieties were planted by several
operators, but the results were usually disappointing.
Observations indicated that inadequate weed control,
inadequate insect control, and poorly adapted varieties were
the three major factors limiting production. Later evidence
conﬁrmed the observations and provided practical methods
for removing these limitations. The extent of the limitations
and the methods by which they can be overcome will be
discussed.”
Goes on to discuss: Weeds. Insects. Varieties (Le, CNS4, Jackson). Other factors. Mineral nutrition. Planting date.
Marketing. Address: 1. Geneticist, Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture,
Gainesville; 2. Assoc. horticulturist, Central Florida
Experiment Station, Sanford. Both: Florida.
1444. Koshimizu, Yukio; Iizuka, Norio. 1963. Daizu no
uiresu-byo ni kansuru kenkyû [Studies on soybean virus
diseases in Japan]. Tohoku Nogyo Shikenjo Kenkyu Hokoku
(Bulletin of the Tohoku National Agricultural Experiment
Station) No. 27. 103 p. March. English-language summary p.
78-84. [81 ref. Jap; eng]
• Summary: This paper focuses on the soybean mosaic
virus, the soybean stunt virus, and other legume viruses. The
soybean stunt virus (SSV) was ﬁrst isolated in 1955 from
soybeans in Japan. Address: Morioka, Japan.
1445. Acimovic, Milivoje. 1963. Sclerotium bataticola
Taub. kao parazit soje kod nas [Sclerotium bataticola
Taub. as a parasite on soybeans in Yugoslavia]. Savremena
Poljoprivreda (Contemporary Agriculture) 11(4):271-80.
April. [8 ref. Scr; eng]
• Summary: This is a new parasite on soybeans in
Yugoslavia. It can cause withering on a large proportion of
soybean plants–very often over 50%. Address: Eng., Inst. of
Agricultural Research, Novi Sad, Yugoslavia.
1446. Agricultural Gazette of New South Wales. 1963.
Soybeans: An ancient crop ﬁnding new favour in modern
agriculture. 74(4):209-12. April.
• Summary: Contents: Introduction. In New South Wales.
Soil and climatic requirements. Soil preparation. Time and
methods of sowing. Fertilizers. Inoculation of seed. Varieties
(Nanda is best). After cultivation. Rotation. Harvesting.
Storage. Yields. Insect pests. Diseases. Uses of soybeans.
New South Wales has more than 45 years of experience
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with soybean cultivation. More than 500 varieties have been
imported. Field trials have been conducted at Hawkesbury
Agricultural College and experiment farms. Yet yields
have been low, about 7 bushels per acre over a recent ten
year period. “In the 1946-47 season, an attempt at large
scale production was sponsored by the Commonwealth
Government and a considerable quantity of seed of popular
U.S.A. varieties was introduced. Some 2,000 acres were
sown, but again the yield of beans on the area harvested
was only approximately 6 bushels per acre... The area
sown to soybeans in this State in the last ten years has been
negligible.”
Yet new interest in the crop has arisen because of the
need for high quality protein meal [for livestock and poultry
feed] and the superior qualities of the oil in making special
paints.
Note: An article titled “Legume inoculant quality,”
published in the May 1964 issue (p. 1042) of this journal,
shows that lucerne, clover, and vetches are the three main
legumes now grown in New South Wales.
1447. Eidelman, Martin. 1963. Determination of micro
quantities of some chlorinated organic pesticide residues
in edible fats and oils. J. of the Association of Ofﬁcial
Agricultural Chemists 46(2):182-86. April. [3 ref]
• Summary: Soybean oil is one of the eleven fats and
oils used in this study. Table 1 shows the percentage of
pesticides from 50 gm samples of various oils by gas
liquid chromatography. For soybean oil the percentages
are: Lindane 97%. Heptachlor 66%. Aldrin 46% (by fat
the lowest). Heptachlor epoxide 97%. DDT 92%. Dieldrin
102%. Endrin 87%. Address: Div. of Food, Food & Drug
Administration (FDA), Washington 25, DC.
1448. Lambert, J.W.; Behrens, R. 1963. Narrow-row
soybeans without weeds. Soybean Digest. April. p. 10-11.
• Summary: “It now may be possible to grow soybeans in
close-spaced rows without weeds taking over. This is good
news to Midwest soybean producers. They have known for
several years that narrow rows usually give better yields but
have been plagued with the task of controlling weeds. To
hold weeds down, special cultivating equipment had to be
provided and slower tractor speeds used. As a result most
farmers felt it wasn’t worth the trouble. They stuck with their
conventional 40-inch corn-row spacings, even though it often
meant sacriﬁcing from 3 to 5 bushels per acre of soybean
yields.
“Recent studies in Minnesota indicate that some of
the new herbicides may make it possible to take advantage
of narrow row spacings without the usual weed hazard.
Experimental plantings of Chippewa soybeans made in
two southern Minnesota locations, Waseca and Lamberton,
showed that yields in 24-, 12-, and 6-inch row spacings
averaged somewhat higher than those in 40-inch rows if

weeds were controlled. As indicated by the yields shown in
ﬁgure 1, Amiben applied pre-emergence at 3 pounds per acre
was almost as effective in weed control as hand- weeding at
Waseca; CDAA (Randox) at 4 pounds was somewhat less
effective on broad-leaved weeds. In all cases, even in the 40inch and 24-inch spacings where the rows were cultivated,
yields were higher in the herbicide-treated plots than in the
untreated check plots. No cultivation was done in the 12-inch
and 6-inch spacings.
“The yields at Lamberton shown in ﬁgure 2, were
highest in the handweeded plots because the weed control by
the chemicals at that location was somewhat less effective
than at Waseca. However, the yields in the plots treated with
3 pounds of Amiben per acre or with 4 pounds of CDAA
gave higher yields than the untreated checks except in the
40-inch spacing. Twenty-four inches appeared to be the
optimum spacing at Lamberton in 1961.
“Previous experiments in Minnesota and other states
had indicated, on the one hand, that yields usually could be
stepped up by narrowing the row spacings and, on the other
hand, that early-season weeds could rather frequently be
controlled by use of either CDAA or Amiben. The studies
reported in this article were an attempt to combine the two
research ﬁndings into ﬁeld practice. Financial support for the
studies was provided, in part, by two industries operating in
southern Minnesota, the Chicago and North Western Railway
Co. of Chicago [Illinois] and the Honeymead Products Co. of
Mankato, Minnesota.
“Obviously, all the answers are not in yet with regard
to row spacings and herbicides. One year’s results are not
completely conclusive. Furthermore, it is known that the
effectiveness of CDAA or Amiben is subject to weather and
soil conditions. Hence it cannot be said, as yet, that soybeans
should be planted in 6-, 12-, or 24-inch rows, treated with
pre-emergence herbicides, and forgotten until harvest time.
However, with the development of new and more dependable
herbicides or at least the development of more dependable
ways of applying herbicides, such a method of production
may become entirely feasible. Costs of herbicides may
well be more than offset by savings in cultivation, by more
efﬁcient harvesting on smooth, level soil surfaces, and by
higher yields from narrow row-spacing.
A photo shows: Rows of soybeans in a ﬁeld with
“normal 40-inch row spacing and 24-inch row spacing.”
Bar charts show: (1) Weed control and row spacings,
Waseca, Minnesota 1961. Yield (bu/acre).
(3) Weed control and row spacings, Lamberton,
Minnesota 1961. Yield (bu/acre).
Note: On the cover of this issue is printed in big, bold,
black letters on a blue background: “Weed Control North and
South.” Address: Minnesota.
1449. Slife, F.W. 1963. Weed control in soybeans: in
northern states. Soybean Digest. April. p. 6-8.
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• Summary: “Within the last 10 years, weed control has
been receiving the attention that it justly deserves. The
concern about weed losses has been stimulated by the fact
that more and more data has become available on how
much weeds reduce yields. Another stimulus has been the
fact that many farmers are doing the best job that they can
on fertility, drainage, insects, and diseases, and they are not
willing to lose as much as 10% to 20% of their ﬁnal yield
with bad weed infestations. It is extremely unfortunate that
many farmers connect weed problems with the growing
of soybeans. In reality, soybeans are one of our most
competitive crops for weeds but this is true only if they
germinate rapidly and quickly shade the ground. At one time,
some farmers would avoid planting soybeans on certain
ﬁelds because they knew that there would be an extreme
weed problem. In recent years, however, with the increased
acreage of soybeans, there has been less choice on which
particular piece of ground they can grow soybeans. This is
undoubtedly another reason why there is increased interest in
soybean weed control.
“Most of the farmers who grow soybeans still depend
on cultural practices to control weeds. They have been able
to do this by delayed planting, use of the rotary hoe or other
similar implements, and early cultivation. As long as the
weed problem can be controlled by the above methods, there
is no reason for the use of chemicals on soybeans. Although
for each year during the past 5 years the use of chemicals
on soybeans has increased, it would appear that it has not
reached more than 15% of the acreage treated each year.
“Pre-emergence chemicals continue to be the best
chemical weed control method for soybeans. The two preemergence chemicals that have been sold in the greatest
quantity for pre-emergence weed control on soybeans have
been Randox and Alanap. Randox has given rather consistent
grass control at the 4-pound rate when used on clay soils
high in organic matter. It seldom controls broadleaf weeds.
The use of this material has been held down because of its
irritation properties but using the granular form will help
reduce this particular problem.
“Alanap when used at the 4-pound rate is less speciﬁc
on the soils on which it can be used but soybeans in general
have less tolerance to Alanap than Randox and occasionally
some ﬁelds are injured. Alanap controls annual grasses well
but leaves the annual smartweeds unharmed. Mixing CIPC
with Alanap will eliminate the smartweed problem.
“Sodium PCP continues to ﬁnd some usage in the
southern part of the Cornbelt area. Its results have been
much more consistent on the lighter soil types. When used
at the 15-20 pound per acre rate, broadleaves are usually
well controlled and it will do a fairly good job on the annual
grass weeds. Since soybeans do not have a high degree of
tolerance to this chemical, injury occasionally occurs.
“The newest pre-emergence chemical for soybeans is
Amiben. It will be available for wide distribution in 1963.

When used at the 3-pound rate, it does an excellent job on
grasses and most of the broadleaves with the exception
of annual morning glory. Soybeans have a good tolerance
to this compound but occasionally they will be stunted
temporarily when heavy rains follow application. Because
of its outstanding performance on all types of soils, Amiben
will probably be recommended by more experiment stations
than any other one compound for weed control in soybeans
in 1963. Post-emergence sprays for soybeans have developed
much more slowly than pre-emergence compounds. Two,
4-DB is now available for the control of cocklebur in
soybeans as a post-emergence spray. It would appear that this
may have an important place in the Cottonbelt area, since
many of the ﬁelds are infested only with cockleburs. In most
of the Midwest, however, with the exception of some areas,
the broadleaf weed problem in soybeans is so diverse that
there is less potential for this particular compound. In order
to control cockleburs and not injure soybeans, the material
has to be applied very accurately and at the right stage of
growth. It would appear that very few experiment stations in
the Midwest will be recommending this material for 1963.
“We believe that the use of pre-emergence compounds
will continue to increase on soybeans because of the extreme
weed problem in some areas. If a farmer has a severe weed
problem, we would hope that he would select several of the
pre-emergence compounds that will work on his problem
and try them under his own local conditions. In this way,
he may be able to tell which compound is best adapted for
his soil and environment much quicker. Although rainfall
after the application of pre-emergence chemicals is still the
main factor determining the success, the next problem is soil
characteristics that can greatly inﬂuence the results.”
The rest of the article has this content: “Giant Foxtail
on Increase.” “Giant Foxtail Reduces Yields.” “Herbicide
Residues Can Harm Soybeans.” “2,3,6-trichloro-benzoic
acid.” “Randox T.” “Atrazine.” Address: Prof. of Agronomy,
Univ. of Illinois.
1450. Staniforth, D.W.; Lovely, W.G.; Weber, C.R. 1963.
Role of herbicides in soybean production. Weeds 11(2):9698. April. [8 ref]
• Summary: “Abstract. Band applications of the best residual
preemergence herbicides were equal to timely shallow
cultivations for weed control in soybeans, and were superior
when wet weather delayed the early shallow cultivations.
The ten-year average soybean yield reduction of 3.8 bushels
per acre from weed competition despite normal control
methods suggests that, under normal conditions, the net cost
of herbicide treatment would not exceed the value of the
soybeans lost through failure to control weeds.” Address: 1.
Professor of Botany and Plant Pathology, Iowa State Univ.,
Ames, Iowa.
1451. Williams, Ross; Brown, Lamar C. 1963. Butoxone–for
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control of cocklebur in soybeans. Soybean Digest. April. p.
16-17.
• Summary: Presented before the Southern Weed
Conference.
“Butoxone, 4-(2, 4-dichlorophenoxy butyric acid), is
used for the selective control of many broadleaf weeds in
alsike and ladino clovers, alfalfa, red clover, and birdsfoot
trefoil. Butoxone also has been utilized for weed control in
peas grown for seed.
“Butoxone SB, a special amine formulation of 4-(2,
4-DB), has proved particularly effective for the control of
cocklebur (Xanthium spp.) in soybeans. Butoxone SB, a
hormone selective weed killer, currently is recommended as
a post-emergence spray at rates from .17 pound to .22 pound
(acid equivalent) per acre (1 gal. of Butoxone per 8 to 10
acres). The low volatility of Butoxone SB enhances its value
for use in areas where both soybeans and other crops are
grown.
Work conducted at several experiment stations in 1959
and 1960 indicated the possible use of Butoxone in soybeans.
In both 1960 and 1961, Chipman Chemical Co. initiated
a number of experiments in states where cocklebur was a
problem in soybeans. In 1961, for example, considerable
acreage of soybeans was treated with Butoxone SB in the
Mississippi Delta. Results showed excellent control of
cocklebur and partial control of Amaranthus and annual
morning glory.
“Although early applications of Butoxone SB gave
excellent control of cocklebur, some damage to young
soybean plants was noted. Thus, our research was directed
more toward determining the proper timing of Butoxone
with respect to the age of the soybean plant. Our present
recommendations are based on research which showed that
applications of Butoxone SB should be made during a period
from 7 to 10 days prior to bloom and extending through
the mid-bloom period of soybean growth. Applications of
Butoxone probably could be made much later than the midbloom period; however, less beneﬁt likely would result from
late applications due to the competition of cockleburs over
an extended period of time.
“The soybean plant appears to be more resistant to
damage from the use of Butoxone as it approaches the
fruiting stage of growth. Experience also has shown that
cocklebur in many instances has not grown to a height
exceeding that of the soybean plant prior to the fruiting stage
of the soybean plant. Applications made when cockleburs are
still canopied by the soybean plant likely will result in less
effective control of cocklebur than later in the season when
the height of the cocklebur exceeds that of the soybean...”
Note: On the next page is a full-page ad for Butoxone
SB. Address: Area Sales Manager, and Manager. Products
Development, Chipman Chemical Co., Inc., Pasadena, Texas.
1452. Morgan, Frederic L. 1963. Bacterial pustule of

soybeans. Soybean Digest. June. p. 8-9. First of a series on
soybean diseases.
• Summary: “The causal agent of bacterial pustule of
soybean was isolated in 1916 by Hedges (J. of Agric.
Research 29:229. 1929). She named it Bacterium phaseoli
sojense. Dowson later changed the generic name to
Xanthomonas, because the bacteria are polar ﬂagellate and
produce a yellow pigment. Species and varietal names were
retained; the latter indicates that soybean is a host. Therefore,
the present name of the pathogen is Xanthomonas phaseoli
(E.F. Sm.) Dows. var. sojense (Hedges) Starr and Burkh.
“Pustule-producing bacteria can grow to maturity and
divide in about 20 minutes, when they are in a suitable host
or substrate. Hence, a large population can develop in a few
hours. A single bacterium can infect a leaf. Populations of
the bacteria become extremely large during summer in ﬁelds
of diseased soybeans. Plants become infected during rain
storms accompanied by wind. During winter populations
decline, but some bacteria survive on seeds and in crop
residue. These initiate the disease on susceptible hosts during
the following summer.
“Disease Development and Symptoms: Leaf openings
called stomates [stomata] which permit gas exchange with
the atmosphere also let pathogenic fungi and bacteria enter
plants. Pustule bacteria enter leaves this way and multiply
between leaf cells of susceptible soybean varieties. After
infection has taken place, 5 to 7 days is required for a pustule
to form. During this time, leaf cells in the infected area grow
larger and divide faster than normal, due to extra-cellular
chemicals produced by the bacteria. Increased growth in
a localized area and the mass of bacteria cause epidermal
expansion of both leaf surfaces. These raised surfaces rupture
and become pustules.
“Pustules are reddish or brown elevated spots and
usually have narrow yellow halos. The average diameter of
a pustule is about 1 mm. When leaves are severely infected,
many pustules may fuse and share a common halo. Figure 1
is a photograph of pustules on the lower (A) and upper (B)
leaf surfaces of soybean. Wildﬁre bacteria, Pseudomonas
tabaci (Wolf & Foster) F. L. Stevens, are frequently
associated with pustule lesions and in such cases halos are
much broader.
“Yield Reductions: Diseases such as bacterial pustule
and wildﬁre reduce soybean yields, because they destroy
part of the food-manufacturing leaf area and cause dropping
of severely infected leaves. Reduced leaf area results in
insufﬁcient nutrients to produce top yields. The end result is
fewer and smaller seeds.
“Data from experiments by Hartwig and Johnson
(Agronomy Journal 45:22. 1953) in North Carolina and
Mississippi indicate that bacterial pustule reduces yield by
as much as 8% to 15%. In Mississippi, such yield reductions
can be expected in most years, if susceptible varieties are
grown. The disease is especially severe in the South, because

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 629
higher temperatures and more frequent showers during the
summer favor growth and spread of the pathogen.
“Varietal Resistance: By 1924, the disease had been
observed in most southern states. Late in that decade Lehman
and Woodside (J. of Agric. Research 39:795. 1929) noted
varietal differences in reactions to the disease. In 1943,
Hartwig and Lehman observed that the variety CNS was
highly resistant to bacterial pustule. CNS was originally
selected from the variety Clemson by J.E. Wannamaker in
South Carolina. Clemson originated from a soybean line
introduced from Nanking, China, in 1927.
“Inheritance of resistance to bacterial pustule in soybean
was studied by Hartwig and Lehman (Agronomy Journal
43:226. 1951) in North Carolina and by Feaster (Missouri
Agric. Ext. Station Bulletin 487. 1951) by using CNS as the
resistant parent in crosses. They found a single recessive
gene responsible for resistance. The resistant gene was
transferred to better agronomic lines through hybridization
and selection, and today most southern varieties are bacterial
pustule-resistant.
“Use of these varieties has eliminated the disease as
a hazard to soybean production in the South, but has not
eliminated the pathogen. Jones (Phytopathology 51:206.
1961) isolated bacteria from diseased red vine weeds,
Brunnichia cirrhosa. Gaertn., and found they were the same
as those producing bacterial pustule on the soybean. This
ﬁnding demonstrates the pathogen can survive in the absence
of soybeans.
“Control: Growing resistant varieties is the only
practical means of controlling bacterial pustule. When
choosing a soybean variety, the grower should select one
with suitable agronomic properties for the locality with
resistance to bacterial pustule and as many other diseases
as possible. Resistant varieties adapted to the South and
ranked according to maturity date are Scott, Hill, Hood,
Lee, Hampton, and Hardee. Seed stocks of Clark 63,
which is Clark with resistance to both bacterial pustule
and phytophthora root rot, are being increased. Clark is a
soybean variety adapted to the southern Cornbelt area of the
United States.”
A photo shows bacterial pustule on the lower and upper
surface of soybean leaves. Address: Plant Pathologist, Crops
Research Div., Agricultural Research Service, USDA,
working in cooperation with the Delta Branch Experiment
Station, Stoneville, Mississippi.
1453. Chamberlain, D.W. 1963. Brown stem rot of soybeans.
Soybean Digest. July. p. 16.
• Summary: Brown stem rot of soybeans is a deceptive
disease. There is no wholesale killing of plants to announce
its presence. The plants are not stunted or yellowed, and
podding appears to be quite normal. If yield is below
the expected return, some convenient scapegoat like the
weather may be blamed. The real culprit may go completely

undetected. For this reason, losses caused by brown stem rot
are frequently termed ‘hidden losses.’
“In most seasons, the only way to detect brown stem
rot is to pull a few plants and split the stems with a sharp
knife. The split stems of infected plants will show a brown
discoloration of the internal tissues (pith and vessels). In
healthy plants these internal tissues are green (Fig. 1). The
internal browning can be detected about mid-July but is
difﬁcult to see earlier. Under certain conditions during the
last week in August or the ﬁrst week in September, infected
plants may develop a browning and blighting of the leaves.
The tissues between the veins turn brown and the blighting
progresses so rapidly that frost damage may be suspected
(Fig. 2). These leaf symptoms occur so seldom, however,
that one cannot depend on them to identify brown stem rot.
“The brown stem rot fungus, Cephalosporium gregatum,
can live for long periods in the soil. It enters the soybean
plant through the roots and lower stem. Cool weather,
especially during August, favors the development of the
disease and temperatures above 90ºF. suppress it. The fungus
reduces the efﬁciency of the water-conducting vessels in
the soybean stem. Yield reduction may be 10% or more,
depending on the severity of infection. Continuous cropping
of soybeans on the same land tends to increase the severity
of the disease.
“The distribution of brown stem rot in the soybeangrowing regions of North America is peculiar. It is common
in Illinois, Indiana, Iowa, and Ohio and is found in parts
of Minnesota and southern Ontario in Canada. Although
it occurs more commonly in the North Central states, the
disease has been found in the South. Brown stem rot was
discovered ﬁrst in 1944 in central Illinois. Since it has never
been reported outside of North America, it seems likely that
the disease originated here. Because of its nature, it may
have existed for years in the Midwest without being noticed.
The brown stem rot fungus does not infect any of the crop
plants commonly grown in the Midwest except soybeans.
“The only control measure known at present is a rotation
in which soybeans are grown only once in 3 or 4 years.
All commercial varieties are susceptible to the disease. A
type of resistance has been found in an introduction that
originated in Korea. Soybean breeders are now attempting
to incorporate this resistance into some of our adapted, highyielding varieties.”
Photos show: (1) Split soybean stems, showing internal
browning (left) and healthy stem (right). (2) Leaf symptoms
of brown stem rot. Address: Plant Pathologist, Crops
Research Div., Agricultural Research Service, USDA.
1454. Republic of Vietnam, Department of Rural Affairs,
Commissariat General for Land Development and Rural
Affairs, Directorate of Rural Affairs. 1963. Demonstration
and extension of ﬁeld crops and pest control. In: Annual
Work Progress Report on Crop Improvement Program of
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Rice, Sugarcane, Vegetable and Field Crops (for the period
July 1962 to June 1963). Vietnam: Directorate of Rural
Affairs. 266 p. July. See p. 234-49. [Eng; vie]
• Summary: At bottom of cover page: “A cooperative project
between the Directorate of Rural Affairs (DRA), and the
Chinese Technical Mission to Vietnam on Crop Improvement
(CIM).”
Soybean is a minor crop in Vietnam. Unlike China,
Vietnam uses coconut oil instead of soybean oil, and ﬁsh
sauce (Nuoc-Mam) instead of soysauce. Vietnam does not
use soybean as a food or vegetable (bean-sprouts, bean
curd, bean milk, etc.) and does not use it as a feed for pigs
(soybean cakes, after extraction of the oil). Taiwan, with
about the same population as Vietnam, grows about 50,000
hectares of soybean, but still has to import more than
60,000–75,000 metric tons (tonnes) every year to meet its
demand.
In Vietnam the total acreage of two crops of soybean
(planted in mid-May, and mid-July to mid-August) is only
5,940 ha, 80% of which grows in Long-Khanh Province,
concentrated in the 3 villages of Xuan-Loc, Gia-Kiem, and
Phuong-Tho. The yield averages 664 kg/ha. This low yield
could be increased to 2,000 kg/ha or more based on tests at
the Hung-Loc Experiment Station.
In order to promote economic cooperation between
Vietnam and China, the export of soybean to Taiwan will
play an important role to balance the trade between the two
nations.
A regional trial planting of soybean was conducted, and
based on it recommendations were made concerning soybean
planting, fertilization, weeding, pest control, harvest, and
disease control.
1455. Schmitthenner, A.F. 1963. Phytophthora root rot: a
threat to soybean production that can be eliminated. Soybean
Digest. Aug. p. 20, 22-23. [21 ref]
• Summary: “Phytophthora root rot is a relatively modern
disease. It was ﬁrst noted in Ohio in 1951 (21). Several
ﬁelds in the northwest part of the state were devastated
by the root rot in succeeding years. At ﬁrst the damage
was restricted to heavy clay or silty clay soils. After the
release of the extremely susceptible variety, Harosoy, root
rot was found throughout the soybean-producing region in
Ohio. Originally, the root rot was thought to be caused by
a Fusarium, but symptoms could not be duplicated by any
isolates of this fungus. In 1954, a Phytophthora was isolated
from soybean seedlings in North Carolina (16), and from
soybeans with root rot in Ohio (20). The Phytophthora was
soon recognized as the cause of root rot in Illinois (12), and
Ontario (9), and is now known to be present in Indiana,
Missouri, Iowa, and Mississippi as well.
“Symptoms. The soybean Phytophthora may affect
soybean plants at any stage of development. Seed rot and
damping-off of seedlings as they emerge may occur, but

the symptoms are not distinguishable from those caused
by Pythium. The symptoms are more distinctive in older
seedlings (ﬁgure 1). Phytophthora rots the entire root system,
whereas Pythium rots only the outer layers of the tap root,
which easily slough off exposing the central woody core.
Rhizoctonia also forms lesions in the outer layers of the root,
but they are reddish in contrast to the dark brown color of
Phytophthora rot. The central woody cylinder of a root is
colored dark brown in plants infected with Phytophthora rot
(ﬁgure 2), white to gray in plants infected with Pythium rot,
and is unaffected in plants infected with Rhizoctonia rot.
Older plants affected by Phytophthora root rot are generally
stunted and un-thrifty in appearance and may become
chlorotic and wilt (ﬁgure 3), or ripen prematurely, depending
on the severity of the root and stem damage.
“Brown rot may be present both inside and on the
surface of the stem. This may advance up from the soil for a
considerable distance (ﬁgure 3). When the tap roots of older
plants infected with Phytophthora root rot are split, internal
brown rot or discoloration are usually present. In Illinois the
stem rot phase of the disease is most common and may occur
without any root damage (ﬁgure 3). Occasionally distinct
stem lesions are evident in older plants, extending as high
as a foot above the soil (ﬁgure 4). The lesions are linear,
slightly sunken, chocolate brown, and only affect the outer
layers of the stem. In contrast, stem canker lesions originate
at the base of leaves or branches and generally girdle
the stem. Phytophthora stem lesions are dark brown, but
occasionally may contain small, black, fruiting bodies of the
weakly pathogenic pod and stem blight fungus or the reddish
color of Rhizoctonia in the center.
“The Causal Agent and Etiology of the Disease.
The Phytophthora species causing soybean root and
stem rot differs in certain respects from any other known
Phytophthora (9, 12, 13). Phytophthora megasperma var.
sojae was the name ﬁnally adopted after intensive studies.
This Phytophthora has a very limited host range and has
been reported on only one other crop, lupine (11). Where
it came from has never been determined, although there is
some evidence that it could be seedborne and be transported
in soil (9,13). This fungus could have arisen as a mutant of
Phytophthora megasperma which is known to be pathogenic
on sweet clover, sugar beet, spinach, hollyhock, carrot,
potato, and several of the cabbage family, and also has been
reported to live as a water mold on debris in ponds and
streams.
“The soybean Phytophthora is typical of soilborne types
in that it has no aerial form of spore. The infective unit is
undoubtedly a swimming zoospore. Conditions that result
in free soil or surface moisture for extended periods of
time are favorable for zoospore production and movement
and for development of Phytophthora root rot (13). The
Phytophthora persists in soil for considerable periods of
time, probably in the form of dormant zoospores, the sexual
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stage. Crop rotations with corn, wheat, oats, or alfalfa have
had little effect on the incidence of the root rot in Ohio in
experiments under uniform tillage conditions (15). Farmers’
reports of beneﬁcial effects of crop rotation could usually
be traced to tillage differences. The disease has not been
controlled by fungicide seed treatments (20) probably
because the soybean is susceptible for a considerable period
of time after emergence (8, 9).
“Severity of Damage. The severity of Phytophthora
root rot damage varies with the soil type, rainfall, tillage
practices and varieties used. In Ohio this root rot has never
been found in sandy soils. In silt-loam or clay-loam soils it is
generally restricted to the dead furrows, natural depressions,
or areas compacted by equipment. Phytophthora root rot is
most severe in heavier clays and silty clays of the old lake
bed region of Ohio, Ontario and Indiana, and in the clays of
the Mississippi Delta region. Severe damage has also been
reported in lighter soils in Illinois (12). Damage is most
severe if the soils are ﬂooded or waterlogged during the early
seedling stage (2, 9), or if the soil has been compacted by
shallow tillage even in the absence of heavy precipitation
(6). In the worst year in Ohio it was estimated that yield
losses were 50% or more in 6% of the ﬁelds. Spring plowing
(6) or extended dry periods prior to planting are generally
unfavorable for the disease.
“In Ohio during the 7 years that Harosoy has been grown
extensively Phytophthora root rot has caused extensive stand
loss in only 3 years. In Harosoy during the nonepidemic
years and in other varieties throughout the period the root rot
phase was present without the accompanying stand loss (14).
A similar form of root rot has been noted in Ontario (9). This
hidden damage has been difﬁcult to estimate. In table 1, the
new near-isogenic resistant varieties are compared with their
original, susceptible counterparts (19). In this test no dead
plants were found in Clark, yet there was some decrease
in yield. Additional comparisons with these varieties will
probably indicate that considerable yield loss may occur in
all susceptible varieties, in Phytophthora infested soil, even
in the absence of kill.
“Development of Resistant Varieties. Monroe,
Blackhawk, and Illini were found to be resistant to
Phytophthora root rot in ﬁeld tests as early as 1954 (20). All
other improved varieties in the Midwest were susceptible
in varying degrees ranging from the extremely susceptible
Harosoy (ﬁgure 5) to the somewhat tolerant Adams and
Clark. Several promising lines from Ohio were also resistant,
and from these the resistant varieties Henry, Madison, and
Ross were eventually released in Ohio where root rot was
most serious (17).
“Resistance to Phytophthora root rot was found to be
controlled by a single dominant gene (3, 18). Since only
one pair of alleles was involved it was possible to transfer
resistance to improved varieties readily through a backcross
program. The results are the Harosoy 63, Hawkeye 63,

Lindarin 63, and Clark 63 which have recently been
described (1, 19). These new varieties have performed well
in badly infested soil in Ohio (table 1). Phytophthora-tolerant
varieties are available for the Mississippi Delta region (7),
and immunity to this fungus is being incorporated into
future varieties” (Continued). Address: Assoc. Prof., Dep. of
Botany and Plant Pathology, Ohio State Agric. Exp. Station.
1456. Schmitthenner, A.F. 1963. Phytophthora root rot:
a threat to soybean production that can be eliminated
(Continued–Document part II). Soybean Digest. Aug. p. 20,
22-23. [21 ref]
• Summary: (Continued): Future Prospects. During
the 8 years that the cause of Phytophthora root rot has
been known, a tremendous amount of information has
accumulated on this disease. We are now on the threshold
of controlling this problem completely through resistant
varieties. There is a remote possibility that strains of
Phytophthora pathogenic to resistant varieties may develop.
A wide variety of Phytophthora isolates have been tested on
Blackhawk, the source of Phytophthora resistance, but no
evidence of more than one pathogenic race of this fungus
has been obtained, although differences in virulence between
strains are common (10).
“Furthermore, no breaking down of resistance in
Blackhawk has been noted even though this variety has
been grown continuously in Phytophthora infested ﬁelds
in Ohio since 1954. All reported instances of root rot in
Phytophthora-resistant varieties in Ohio have been caused by
either Pythium or Rhizoctonia or both. Undoubtedly, these
new varieties also will be damaged by Fusarium root rot
where this disease is prevalent (4, 5).
“The major problem remaining is to convince growers
who have not experienced Phytophthora root rot that this
menace to soybean production can and should be wiped out
by using only Phytophthora-resistant varieties.”
Figures show: (1) “A comparison of Harosoy and
Blackhawk soybeans in Phytophthora infested soil. From the
left, ﬁrst and third rows are Harosoy and second and fourth
are Blackhawk. The resistance of Blackhawk has now been
incorporated into the new varieties, Harosoy 63, Lindarin 63,
Hawkeye 63, and Clark 63.”
(2) “Phytophthora root rot in soybeans. All seedlings
have been sliced open. Seedling ‘A’ shows the brown
rot inside root and lower stem that is characteristic of
Phytophthora root rot. The other seedlings are healthy.
(3) “Phytophthora root and stem rot of soybeans as it
appears in ﬁeld. Plants at left have wilted and are drying up.
Plant at the right shows no symptoms although it is severely
stunted. Arrow points to margin of the stem rot that has
progressed up from the soil for a considerable distance.”
(4) Phytophthora stem lesion on soybean. Plant at left
shows typical long, linear, sunken stem lesion caused by
Phytophthora. Plant on right shows a girdling stem canker

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 632
caused by Diaporthe phaseolorum, var. caulivora that
originated at base of branch labeled ‘A’.
(5) Two-week old soybean seedlings with symptoms of
different diseases. A = healthy plant, B = Rhizoctonia lesion,
C = Pythium seedling blight showing cortex sloughing-off,
and D = Phytophthora root rot showing almost complete
disintegration of roots.
Table 1. The effect of Phytophthora root rot on the yields
of resistant and susceptible soybean varieties in Ohio Tests.
Address: Assoc. Prof., Dep. of Botany and Plant Pathology,
Ohio State Agric. Exp. Station.
1457. Johnson, Herbert W. 1963. Cooperative soybean
breeding research. Soybean Digest. Sept. p. 79, 81-83.
• Summary: “We appreciate the interest of the American
Soybean Association and other organizations in our research
and welcome this opportunity to discuss some aspects of
the research with you. I have been asked to report on the
soybean breeding work and on the expansion in the research
program which occurred in 1963.
“All our research is cooperative with state agricultural
experiment stations and for this reason we refer to it as
cooperative research rather than as USDA research. The
ultimate objective of all the research is to improve the
efﬁciency of soybean production on your farms.
“Our main area of research is breeding and genetics.
However, we also have assigned responsibility in two
important and closely related areas, pathology and
physiology, that are so important to the breeding work that
no discussion of the breeding research would be complete
unless it included information on these two important areas.
Therefore, I should like to give you a general idea of the
type of research we do in all three areas and of the extent the
work was expanded in 1963. I shall make no attempt to cover
all the activities in a given area of research but shall try to
illustrate the nature of the work with a few examples.
“Genetics and Breeding: In genetics research we
accumulate information on the inheritance of important
characters that will enable us to do a better job of breeding
improved varieties. Genetics and breeding research are very
closely related and often are one and the same thing. In one
type of genetics research we deal with characters that are
simply inherited such as seedcoat color and ﬂower color.
We refer to genetics involving simply inherited characters as
qualitative genetics.
“The best example of qualitative genetics research
probably is disease resistance. We need to know how
resistance to a given disease is inherited so that we can
efﬁciently incorporate the desired resistance into improved
varieties. Normally studies on inheritance of disease
resistance involve crosses made in our ﬁrst attempt to
develop varieties resistant to a given disease. The advantages
of knowing precisely how resistance to a disease is inherited
is illustrated by the four Phytophthora resistant varieties

released in 1963.
“Phytophthora Studies: Studies on the inheritance
of Phytophthora resistance indicated that resistance was
conditioned by a single pair of genes and that the gene for
resistance was dominant. Genes are the units of heredity
and they operate in pairs. Each parent of a cross contributes
one member of the pair. Usually the ﬁrst generation plants
from a cross are like one of the parents in a simply inherited
character rather than intermediate between the parents. In the
case of Phytophthora resistance, the plants were resistant like
the resistant parent, indicating that the gene for resistance
was dominant. Conversely, the gene for susceptibility
was recessive and the plants showed no signs of this gene
received from the susceptible parent.
“There are advantages in being able to see the effect
of a gene whenever it is present, because with this type of
inheritance we can identify and select or cross the plants that
have the gene for resistance. In the case of the Phytophthoraresistant varieties, we could inoculate the plants with the
fungus when they were young and cross to those that
survived since we knew that the surviving plants had the
gene we wanted. This permitted crossing every cycle and
the rapid transfer of the gene for resistance to commercial
varieties.
“All simply inherited characters are not as easy to work
with as resistance to Phytophthora rot. Many are conditioned
by recessive genes and some are conditioned by more than
one. With this type of inheritance the expression of the
desired recessive gene is masked by its dominant counterpart
and we must evaluate the progeny of many plants to ﬁnd out
if they have the desired gene. Progeny tests add to the time
and effort involved in transferring the genes to improved
varieties.
“Sometimes a desired trait is conditioned by two or
more recessive genes and one or more of these may be
associated with an undesirable gene. For example, resistance
to the soybean cyst nematode is conditioned by at least three
recessive genes. This means that at most one of 64 plants in
the ﬁrst segregating generation of a cross between a resistant
and susceptible variety will be resistant.
“Identifying resistant plants is difﬁcult because so many
plants must be evaluated and discarded for every one that is
resistant. This in itself is not so bad, but during the course of
developing varieties resistant to the nematode we discovered
that all plants that bred true for resistance also had darkcolored seeds rather than yellow.
“Dark-colored seeds are undesirable and were
apparently closely associated with the desired resistance to
the nematode. This association meant that we must evaluate
even larger numbers of plants to identify one that had the
desired combination of resistance to the nematode and
yellow seed.
“Several thousand plants have been evaluated and we
think we have the desired combination. If we have, we can
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move rapidly in the development of varieties resistant to the
cyst nematode. However, the job has been difﬁcult and is a
good illustration of how so-called simply inherited characters
are not always simple.
“Most of our genetics research deals with characters
conditioned by many genes and is much more difﬁcult than
the type just discussed. We refer to this type of genetics as
quantitative genetics and important characters such as yield
are quantitatively inherited. This type of character is greatly
inﬂuenced by soil fertility, moisture, and other conditions
to which the plants are exposed. For this reason we cannot
estimate the number of genes involved or in most cases
whether they are dominant or recessive.
“In genetics research with quantitative characters we
refer to the extent that observed differences are heritable.
In effect this means the extent to which we can select for
a given character. For example, suppose we evaluate 100
soybean selections for yield and the yield of the best one
is 5 bushels greater than the yield of the best commercial
variety. The extent to which this 5-bushel advantage will
be maintained in future tests or in your ﬁelds indicates the
extent that observed differences in yield are heritable. From
our research we know that this is only about 25% for yield
and about 60% for both oil and protein. Information of this
type provides a basis for planning our breeding work so
that maximum progress can be made in the most important
characters under consideration.
“Quantitative characters also may be associated in much
the same manner as resistance to the cyst nematode and
dark-colored seed. In our quantitative genetics research we
try to identify such associations to avoid difﬁculties they
might cause in breeding. For example, quantitative genetics
research has demonstrated that if we selected for oil or
protein alone, rapid progress could be made. However, it also
demonstrated that oil and protein are negatively correlated.
By this we mean that as one goes up, the other tends to go
down.
“Genetic investigation of this relationship has clearly
indicated that little progress in oil and protein is to be
expected if we select for both at the same time. Had we
done such selection for several years, we would have come
up with this conclusion, but it would have been much more
expensive and time-consuming than the genetics research
that gave rise to the necessary information to demonstrate
that this would be the result. Thus, our genetic research saves
us time in the development of new varieties and permits us to
take the most efﬁcient approach to developing varieties of a
desired type.
“Most Discarded: In breeding soybeans superior
selections are crossed and the progeny or segregates
from these crosses are evaluated for several years with
the superior ones being saved and the inferior ones being
discarded as they are identiﬁed. In deciding what is inferior
or superior, however, the breeder must consider many

different characteristics. Yield, oil and protein contents,
resistance to lodging, resistance to shattering, resistance
to diseases, maturity and height are some of the most
important characteristics. All selections that are saved for
testing the following year must meet minimum standards
for all characteristics, and for this reason a high percentage
of the selections from most crosses can be discarded the
ﬁrst year or two of testing.” Continued. Address: Research
Agronomist, Crops Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland.
1458. Ross, J.P. 1963. Nematodes and soybeans. Soybean
Digest. Oct. p. 6-7.
• Summary: “Plant parasitic nematodes annually cause
signiﬁcant soybean yield losses in the United States. Most
reports of nematode damage to soybean crops have been
from the southern states; however, investigations are
currently being conducted in northern areas to determine
the extent of nematode damage to soybean production.
Aboveground symptoms of nematode damage may be similar
to those caused by other conditions that affect the proper
functioning of the root system, i.e., nutrient deﬁciencies,
drought, and root diseases. Therefore, nematode damage
to soybean plants in many cases is difﬁcult to detect from
aboveground symptoms.
“To diagnose nematode damage correctly, close
examinations of the root systems are necessary. Since
nematode populations vary from very high to very low
within relatively short distances (3 to 4 feet) in a ﬁeld,
uneven plant growth usually is noted in infested ﬁelds.
“The amount of plant damage caused by parasitic
nematodes is affected by factors such as nematode
population level, soil type, weather conditions, and soil
fertility. For instance, when attacked by certain nematodes,
plants growing in deep sandy soils are more severely affected
than plants growing in heavier soils. Nematode attacks
frequently weaken plants and make them more susceptible to
diseases which normally would be unimportant.
“The Sting Nematode, Belonolaimus, probably is the
most devastating nematode to soybeans in localities where
it occurs (ﬁg. 1). It is generally limited to the sandy soils
of the southeastern and southern coastal plain. Entire ﬁelds
of soybeans have been killed shortly after emergence,
and relatively low sting nematode populations may cause
signiﬁcant yield losses. This nematode usually does not
enter the root but feeds on the root tips and along the sides
of young roots. The affected root system takes on a bushy
appearance and root tips are short, dark, and swollen (ﬁg.
2). It is believed that plants sustaining sting nematode attack
may be more susceptible to diseases caused by other soilinhabiting pathogens.
“The extremely wide host range of the sting nematode
makes its control by crop rotation very difﬁcult. Heavily
infested ﬁelds often will not support any kind of plant growth
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since many weeds as well as most cultivated crops are
susceptible to damage. This nematode is readily controlled
by applications of soil nematocides. However, at present,
chemical control is not economically feasible for soybean
production. No lines resistant to this nematode were detected
in the soybean germplasm in tests conducted in North
Carolina.”
Note: This is the earliest English-language document
seen (Dec. 2016) that contains the word “germplasm”–
spelled as one word.
“Root-Knot Nematodes (Meloidogyne species) are
probably the most widely distributed nematode pest of
soybeans. There are at least four separate species of this
nematode in the United States capable of inﬂicting damage
to a soybean crop. With one exception (the northern rootknot nematode) these nematodes are essentially hot-weather
organisms and are more important in the southern states
where the growing seasons are long and the winters short.
“Soybean yield loss caused by root-knot nematodes
is closely related to environmental conditions as well
as to nematode population levels. Under ideal growing
conditions with adequate moisture and fertility, root-knotaffected soybeans may produce good yields. However,
when conditions prevail that subject the crop to unfavorable
moisture or nutrition, considerable loss in soybean yield
may result. Plants infected by root-knot nematodes are more
susceptible to diseases caused by root-invading fungi than
nematode-free plants.
“The most prominent root symptom caused by root-knot
nematodes is the gall. These galls may vary from barely
detectable swelling to knots about 2 inches across. Most
root-knot nematode species cause large galls. The galls
formed by the northern root-knot nematode, however, are
very inconspicuous, and many small rootlets develop in
clusters around points of nematode infection. Except in the
egg stage, the root-knot nematode spends almost all of its life
within root tissue. During the feeding process the nematode
injects a stimulant into the root cells which react to form the
‘knots.’ These galls which develop are part of the root and
usually have a texture similar to root tissue. The beneﬁcial
nitrogen-ﬁxing nodules are easily distinguished from rootknot galls by their spongy consistency and their loose
attachment to the root.
“Probably the best method to control root-knot in
soybeans is to grow resistant varieties. Since strains of
most root-knot nematode species exist resistant varieties
are occasionally found to be susceptible. Nonetheless, the
resistant soybean varieties are usually of great value on
root-knot nematode infested land. The Hardee, Jackson and
Hill varieties have moderate root-knot resistance, and the
recently released varieties Delmar and Bethel have excellent
resistance to a common strain of root-knot nematode.
Although application of nematocides or a dry summer fallow
interspersed with occasional cultivation are both effective

in reducing root-knot nematode populations, they are not
economically feasible for soybean production.
“The Soybean Cyst Nematode (Heterodera glycines) is a
serious pest ﬁrst discovered attacking soybeans in the United
States in southeastern North Carolina in 1954. Since then it
has been found in other areas along the east coast and in six
states in and around the Mississippi Delta. Quarantines have
been set up in attempts to prevent spread.
“The cyst nematode has been the subject of considerable
research at North Carolina State College, Raleigh. Rotation
experiments proved that a 3- or 4-year rotation with a
nonsusceptible crop, such as corn, cotton or cowpeas,
will produce normal soybean yields. A black-seeded, haytype soybean having high resistance to the nematode was
discovered in North Carolina in 1957, and since then an
intense breeding program has been conducted to incorporate
the resistance into a commercially acceptable variety of the
Lee type. All attempts to separate the high level of resistance
from the black seedcoat, however, have failed.
“A soybean cyst-nematode resistant breeding line,
designated NC-55, which is essentially the Lee variety with
a black seedcoat, has been released for research purposes
by the North Carolina Experimental Station and the U.S.
Department of Agriculture. When grown in infested soil it
yields well and is very effective in reducing cyst nematode
populations since adult females develop only rarely. It is
hoped that this line will provide a starting point from which
a yellow-seeded, cyst-nematode-resistant soybean variety
will be developed. Breeding programs are also in progress in
Arkansas, Missouri, and Tennessee.
“Recent investigations at North Carolina State College
have shown that soybeans attacked by the soybean cyst
nematode are more susceptible to the Fusarium wilt disease;
this disease is usually not a problem in soybean production.
The southern stem rot disease (sclerotial blight) has been
observed to be more severe in soybean ﬁelds where cyst
nematodes prevail.”
Photos show: (1) Soybean ﬁeld showing damage caused
by sting nematode. (2) Root systems of soybean seedlings
showing sting nematode damage. Address: Plant Pathologist,
Crops Research Div., Agricultural Research Service, USDA,
North Carolina State College, Raleigh.
1459. Brim, Charles A.; Ross, J.P. 1963. A cyst nematode
resistant soybean strain. A research tool. Soybean Digest.
Nov. p. 17.
• Summary: The new strain, designated NC55, is similar to
the Lee variety but has a black seed coat. The variety Peking
was found to be resistant to the soybean cyst nematode in
1957, but it matures too early for use in the infested area and
it shatters badly. Address: USDA, North Carolina College,
Raleigh.
1460. Territory of Papua and New Guinea, Department
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of Agriculture, Stock and Fisheries, Annual Report (Port
Moresby). 1963. Division of Plant Industry. p. 31-94. Nov.
For the year 1960-61. See p. 62-63, 71, 73-75.
• Summary: In the section titled “Agricultural Experiment
Station, Epo” is a subsection titled “Soy bean” (Glycine
max) (p. 62-63) which notes that 13 varieties were planted
in an unreplicated trial in early January, at the beginning
of the wet season. All varieties were seriously damaged by
insects. A table shows the name, yield, and seed color of each
variety. The highest yielding varieties (in lb/acre in the pods)
were: Batavian Yellow (3,091), Mamloxi (3,020), Avoyelles
(2,224), C.N. 5 (1,852), Mamloxi 57/5 (1,770), and Glycine
317 (1,624).
The section titled “Plant Introduction and Quarantine
Station, Laloki” (near Port Moresby, Papua New Guinea)
states that 14 soybean varieties were introduced in 1960-61
(p. 71). The subsection titled “Soy bean” (Glycine max) (p.
73) states that attempts were made to introduce varieties
that might be adaptable to the Markham Valley and other
lowland areas. The introductions from the Philippines were
chosen mainly for non-sensitivity to photoperiod. Six bottles
of soybean Rhizobium inoculum were distributed to growers
throughout the Territory (p. 74). Rhizobium inoculations and
inoculation studies were conducted (p. 75).
1461. Acimovic, Milivoje. 1963. Reakcija sortimenta soje
na pojavu uvelosti izazvane od Sclerotium bataticola Taub
[The response of various soybeans to the occurrence of
wilting caused by Sclerotium bataticola Taub.]. Savremena
Poljoprivreda (Contemporary Agriculture) 11(12):899-904.
Dec. [2 ref. Scr; eng]
• Summary: Of the 141 soybean varieties grown and tested
in northeastern Yugoslavia, 30 were completely immune to
the parasite, 50 highly resistant, and 61 highly susceptible.
Address: Dr., Inst. of Agricultural Research, Novi Sad,
Yugoslavia.
1462. Shaw, W.C. 1963. The status of weed control in
soybeans. Soybean Digest. Dec. p. 16-19. [3 ref]
• Summary: From Dr. Shaw’s speech before the American
Soybean Association convention in Columbus, Ohio.
Contents: Introduction. Ecological aspects of weed
control. Weeds that reduce yield and quality. Effectiveness of
present methods. Status of research. Total farm problem. A
look to the future.
This long article begins: “Weeds compete with soybeans
for moisture, mineral nutrients and light. They reduce the
yields and quality of soybeans and increase the cost of
seedbed preparation, cultivation, harvesting, cleaning, and
marketing. Dockage due to the presence of weed seeds in
soybeans amounts to more than 7% in some production
areas. It is estimated that weeds reduce the yields and quality
of soybeans by more than 15% of the total farm value of the
crop each year. In addition, farmers spend about $5.50 per

acre per year or slightly more than 11% of the value of the
crops on cultural, mechanical, chemical, and combination
methods of controlling weeds.
“Losses due to reduced yields and quality of soybeans
caused by weeds are estimated to exceed $250 million each
year. In addition, farmers spend more than $100 million
each year for the control of weeds in the crop. Thus, the total
loss due to reduced yields and quality and the cost of weed
control in soybeans is estimated to exceed $350 million each
year (1). This is a staggering loss which the soybean industry
cannot sustain.
“One of the most important objectives of basic and
applied research on soybeans should be to reduce the annual
loss caused by weeds and the cost of their control.
“Ecological Aspects of Weed Control: The native
vegetation in most geographical areas in the United States
was not very efﬁcient or economical as a source of food
for livestock and humans. As the human and livestock
populations increased it became necessary to replace the
native vegetation with more productive, more efﬁcient and
more economical plants for food and ﬁber. The soybean plant
is emerging as one of the most signiﬁcant economic crop
plants in the United States.
“The sequence of plant successions that occurs when
native vegetation is disturbed or cultivated ﬁelds are
abandoned is well known; and weeds, such as crabgrass
(Digitaria sanguinalis), pig-weed (Amaranthus retroﬂexus),
ragweed (Ambrosia artemisifolia) and lambs quarters
(Chenopodium album), usually comprise an early stage of
plant successions that terminate with the climax vegetation
characteristic of the area.
“One of the basic objectives of agricultural research is
to develop more efﬁcient plants, soils and animals and to
manage them at high productivity levels. The fundamentals
of plant ecology emphasize that plant successions always
occur in the direction of the climax vegetation rather than
toward the growth of more productive and more economic
crop plants.
“In our efforts to produce soybeans we attempt to utilize
fully all available scientiﬁc technology. The control of weeds
in soybean production is a basic, essential, and important
aspect of a well-established fundamental ecological process.
“The development of more efﬁcient soybean production
is an important objective of agricultural research. In order
to improve soybean production efﬁciency with maximum
soil and water conservation, an understanding of the limiting
factors in production as well as a command of the latest
technological advances is essential.
“Limiting factors in farm operations may include an
unadapted variety, inefﬁcient insect control, poor crop
stands, inadequate water, diseases, soils with poor physical
properties, inadequate drainage, mineral element deﬁciencies
and excessive weed competition. When one or more of these
factors become limiting, crop yields and crop quality may
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be low. Highest crop yields are obtainable only when none
of the production factors is limiting. The lack of effective
and economical chemical weed control methods in soybean
production not only is reducing the yield and quality of
soybeans but causes a marked inhibition in progress of other
soybean production practices.
“Weeds that Reduce Yield and Quality: In a survey
conducted by the Agricultural Research Service, Federal
Extension Service, and the Economic Research Service
of the U.S. Department of Agriculture and the 50 state
agricultural extension services and experiment stations,
33 individual weeds species in the North Central Region,
33 species in the Southeastern Region and 17 in the
Northeastern Region were reported as causing signiﬁcant
damage to soybean production in 26 states in the three major
soybean producing regions (2).
“Ten of the most damaging weeds in soybeans in the
north central, southeastern, and northeastern regions are
presented in tables 1, 2 and 3. The degree of infestation,
extent of damage, and trend of infestation of 10 species are
indicated.
“In the North Central Region, foxtail (Setaria spp),
Johnsongrass (Sorghum halepense), smartweed (Polygonum
pensylvanicum), pigweed, lambsquarters, barnyardgrass
(Echinochloa crusgalli), Canada thistle (Cirsium arvense),
ragweed, crabgrass, cocklebur (Xanthium pensylvanicum)
and 23 other species were reported as causing damage (table
1).
“In the Southeastern Region, cocklebur, pigweed,
Johnsongrass, crabgrass, annual morning glory (Ipomoea
purpurea), nutsedge (Cyperus spp), goosegrass (Eleusine
indica), coffeeweeds (Daubentonia texana), smartweed,
Bermudagrass (Cynodon dactylon), and 23 additional species
were reported as causing damage (table 2).
“In the Northeastern Region, pigweed, lambsquarters,
foxtail, nutsedge, Johnsongrass, ragweed, barnyardgrass,
smartweed, crabgrass, goosegrass, and seven other species
were reported as causing damage (table 3).
“The weed problems in soybean production vary slightly
in the southern and northern production areas but many
weeds are troublesome in both areas. These include pigweed,
lambsquarters, Johnsongrass, foxtail, crabgrass, cocklebur,
ragweed, annual morning glory and smartweed. One or more
soybean states in each of the major soybean production areas
reported 10 or more weed species in which the degree of
infestation was moderate to heavy. The extent of damage
caused by many was moderate to heavy and the trend of
infestation of many of the most serious weeds was up (tables
1, 2, and 3).
“The weed problems in soybean production include a
wide spectrum of annual grass weeds, broadleaved species,
perennial broadleaved weeds, and perennial grass weeds.
The development of satisfactory control practices for such a
diverse weed spectrum will require a well-balanced basic and

applied weed control research program adequately staffed
and well equipped.
“Effectiveness of Present Methods: The results of the
survey summarized in tables 1, 2, and 3, indicate that present
cultural methods of weed control in soybean production are
relatively ineffective as determined by the degree of weed
infestations, the extent of damage, and the infestation trends
of major weeds in the principal soybean-producing areas.
“In 1962, herbicides were used as pre-emergence
treatments for the control of weeds in soybeans on more
than 2,385,000 acres and for post-emergence weed control
on 425,000 acres. The increases amounted to a four-fold
increase in the use of pre-emergence herbicides and a 40fold increase in the use of post-emergence herbicides as
compared with the acreage treated in 1959 (table 4). The
average cost of pre-emergence treatments in 1962 was $4.21
per acre while the average cost of post-emergence treatments
was $1.98.”
Photos show: (1) A portrait photo of W.C. Shaw.
(2) “Major progress in weed control in soybeans in
1963 involved the development of new herbicides. Left,
Triﬂuralin, developed and marketed as ‘Treﬂan’ by Eli Lilly
& Co., gave excellent control of weeds when applied as a
preemergence treatment. Right, untreated check plot shows
heavy weed infestation.”
Tables show: (1) Ten of the most damaging weeds in
soybeans: north-central region. (2) Ten of the most damaging
weeds in soybeans: southeastern region. (3) Ten of the
most damaging weeds in soybeans: northeastern region.
(4) Extent of herbicides used for weed control in soybeans
(pre-emergence vs. post-emergence). There was a more than
4-fold increase between 1959 and 1962. (5) Effectiveness of
herbicides for weed control in soybeans (1959 vs. 1962). (6)
Rotation of different herbicides on the same crop (pre- vs.
post-). (7) The use of various herbicides on all crops in a
rotation. Address: Plant Physiologist, Crops Research Div.,
Agricultural Research Service, USDA, Beltsville, Maryland.
1463. Wyllie, T.D. 1963. Rhizoctonia root rot of soybeans.
Soybean Digest. Dec. p. 20. Sixth of a series.
• Summary: “If we were to select a candidate of the fungus
world for its ubiquitous nature and constant debilitating
effect on the agricultural community, Rhizoctonia solani
Kuhn would be high on the list. Not only is this organism a
serious pathogen of soybeans, but it also attacks nearly all of
our other economic crops. Included in this grouping are ﬁeld
crops, vegetables, fruits, pasture plants, trees and shrubs, as
well as most undesirable plants such as the weeds. Of course,
any organism able to attack this extremely wide host range
with such diversity must be able to successfully survive,
grow and compete under tremendously large and inﬁnitely
varied sets of conditions. Only a unique organism such as R.
solani could do this.
“Rhizoctonia root rot of soybeans is not a devastating
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disease. The effects of its attack do not command national
headlines, do not excite the public, and do not trigger largescale and diverse research programs. The results of its attack
are rarely dramatic and hence not vividly brought to the
grower’s attention, and therein lies the danger.
“This organism and the disease it causes on soybeans
as well as elsewhere is insidious and constant, continually
taking its toll of our agricultural resources without attracting
attention. This pathogen is deﬁnitely more important than
casual observation would indicate. This is primarily because
it is a soil-borne organism causing a seedling disease that
occurs underground or at the ground line and thus is not
readily seen unless the plants are removed from the soil.
Although primarily a seedling disease, usually causing
damping-off, the pathogen does continue to attack plants
throughout the season but only rarely does it cause actual
death to older, actively growing plants. Its major role
later in the growing season seems to be primarily one of a
debilitating nature causing reduced vigor, inadequate root
systems, and generally predisposing the plant to attack by
other pathogenic organisms in the soil environment.
“Symptoms: Overall ﬁeld symptoms on soybeans
frequently consist of rather small irregularly shaped areas
wherein the plants are missing or, if present, are short,
stunted, or are generally less vigorous than those in the
remainder of the ﬁeld. These spots frequently are located in
low areas where soil moisture tends to be somewhat higher
than in those parts of the ﬁeld in which the plants appear
normal.
“Closer observation of the individually affected plants
usually indicates the presence of variously shaped reddishbrown sunken lesions on the hypocotyl tissue at the ground
line. Similar lesions frequently occur on the primary and
secondary root systems, although, of course, they are not
so large nor readily visible. In either case, the lesions are
bordered by a dark reddish brown to brown coloration.
“One of the major diagnostic characteristics of
Rhizoctonia root rot is that the diseased portion of the root
can easily be sloughed with the ﬁnger nail or other blunt
instrument. Sloughing of this tissue from the hypocotyl
results in an opening which extends downward to the
vascular tissue of the stem. Frequently the outer cortex
of both the primary and secondary roots can easily be
removed with the ﬁngers so that only a thin central cylinder
of vascular tissue remains. In addition, the root systems
of Rhizoctonia infected plants frequently have very few
secondary roots and the ones that are present are generally
badly discolored and rotted.
“The effect of this reduced root system on plant growth
usually does not become apparent until moisture becomes
limiting. Under these conditions the meager root system
frequently is not sufﬁcient to provide the plant with adequate
moisture, resulting in typical drought symptoms. Although
these pressures are seldom enough to kill the plant, the

tendency is to reduce yields and under certain circumstances
hasten maturity.
“Control: Unfortunately there are no soybean varieties
known that are resistant to R. solani. Although various
research workers have attempted to ﬁnd sources of resistance
to this organism, all their efforts have proved futile to date.
The most probable explanation for this is related to the
organism’s seemingly unlimited ability for change. Although
many of our important fungus pathogens have a number
of ‘physiologic races,’ few can rival Rhizoctonia for sheer
number of types. Its tremendously wide host range offers
‘prima-facie’ evidence of this.
“Without resistant varieties, control must be left to other
means. Crop rotation, although an established practice for
controlling many different diseases, is useless with respect
to Rhizoctonia. There are virtually no plants that could be
placed into a rotation that would not also serve as hosts for
this soil-borne pathogen. Although some soil fungicides are
available for the control of this fungus organism, none are
presently used on a commercial scale with soybeans.
“As unsatisfactory as it may sound in this day of rapid
advancement in a variety of scientiﬁc ﬁelds, including
agriculture, there is no single thing that can be done to
control this disease. However, any practice that promotes
vigorous plant growth will tend to reduce the damage
caused by this pathogen.” Address: Asst. Prof., Field Crops,
Missouri Agric. Exp. Station.
1464. Bates, G.R. 1963. Botany, plant pathology and seed
services. Rhodesia and Nyasaland (Federation), Ministry of
Agriculture, Annual Report. For the year 1962. p. 46-55. [6
ref]
• Summary: In the section titled “Plant Pathology,”
under “Legume Crops,” it is noted that “Bacterial blight
(Pseudomonas glycinea) was commonly encountered on
soya-bean samples but mosaic virus, which is seed borne,
appears to be more dangerous. Inspection of crops in
variety trials showed that several varieties were infected
by soya bean mosaic, the variety ‘Hood’ carrying a very
heavy infection.” Address: Asst. Director of Research and
Specialist Services.
1465. Froehlich, G.; Rodewald, W.; et al. 1963.
Pﬂanzenschutz in den Tropen [Plant protection in the
tropics]. Wissenschaftliche Zeitschrift der Karl-MarxUniversitaet, Leipzig, Sonderband No. 3. 293 p. [Ger]*
Address: Karl-Marx-Univ., Leipzig, East Germany.
1466. Guédez A., H.; Chicco R., G.; Belouche M., R. 1963.
[Preliminary trials with herbicides for soyabeans]. Ingeniera
Agronomica (Buenos Aires, Argentina) No. 12. p. 14-18. [31
ref. Spa]*
Address: Est. Exp. Serv. Shell, Cagua, Venezuela.
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1467. Smith, P.E.; Schmitthenner, A.F. 1963. New soybean
varieties released in 1963. Ohio Farm and Home Research
48:31. *
1468. Soybean Digest. 1963. New resistant varieties. March.
p. 25.
• Summary: “Four new soybean varieties that are resistant
to phytophthora rot have been developed by scientists of
the U.S. Department of Agriculture, 12 North Central state
agricultural experiment stations, and the Canadian province
of Ontario.
“Phytophthora rot, a fungus infection, has been an
increasing problem since it ﬁrst was found in soybean ﬁelds
in the mid-1950’s.
“Foundation seed of the resistant varieties–produced last
year–is being distributed by foundation seed organizations
for the production of commercial seed supplies, which will
be available to growers in 1964. The new varieties–named
Hawkeye 63, Clark 63, Harosoy 63, and Lindarin 63–were
all developed to replace the commercial varieties Hawkeye,
Clark, Harosoy, and Lindarin.
“Regional trials by USDA’s Agricultural Research
Service and the cooperating experiment stations have
shown that each new variety has the same performance
characteristics as its counterpart old variety–but is rot
resistant besides. The variety Clark 63 also has resistance to
bacterial pustule leafspot.
“In each case, the new variety was developed by
crossing the old variety with a rot-resistant line. This was
followed by four to seven generations of back-crossing–
crossing each generation progeny with the original variety
and selecting those plants that showed resistance to
phytophthora. These are the ﬁrst soybean varieties developed
in the United States by this backcrossing procedure.
“Hawkeye 63 is being distributed in Illinois, Indiana,
and South Dakota; Clark 63 in Illinois, Iowa, Kansas,
Missouri, Ohio, and Indiana; Harosoy 63 in Illinois, Indiana,
Michigan, Missouri, Ohio, South Dakota, Wisconsin, and the
province of Ontario; and Lindarin 63 in Ohio, Indiana, and
Wisconsin.
“Although the areas of adaptation may be wider than
represented by these listings, the states mentioned are in
the areas where the new varieties are needed because of the
developing threat of phytophthora rot.”
1469. Cartter, Jackson L.; Hartwig, Edgar E. 1963. The
management of soybeans. In: A.G. Norman, ed. 1963. The
Soybean. New York: Academic Press. x + 239 p. See p. 161226. [209 ref]
• Summary: Contents: 1. Introduction: World production,
United States production trends, utilization (processing to
obtain oil and meal, hay and green manure). 2. Soil and
climatic adaptation: Areas of production in the United States,
soil requirements, climatic adaptation (effect of temperature

on plant growth, effect of temperature on composition of
seed, effect of light on plant growth, effect of photoperiod on
ﬂowering and maturity, effect of soil moisture on growth).
3. Time of planting and varietal adaptation: Effect on plant
characters (maturity, plant height, lodging, seed quality,
size of seed, seed yield), effect on composition of the seed.
4. Planting methods and equipment: Seedbed preparation
(conventional, minimum tillage, deep tillage), row width
and planting rate (row width, planting rate), double cropping
(after fall-sown grain crops, after peas), special methods
of planting, types of equipment. 5. Rotation practices and
erosion control: Effect on soybean yields, effect on the
following crop, effect on weed population, soil residues
from herbicides, erosion control. 6. Weed control: Effect
of planting time on plant growth and weed competition,
methods of cultivation, chemical weed control (preemergence herbicides, post-emergence herbicides). 7. Seed
quality and seed treatment: Factors affecting seed quality
and germination, seed treatment. 8. Nutrient requirements:
Nitrogen requirements and nodulation (effectiveness of
nodulation as a source of nitrogen, methods of inoculation,
survival of bacteria in the soil, effect of seed treatment
on inoculation, effect of nitrogen applications), liming
and pH levels (pH and plant development, calcium and
magnesium requirements), phosphorus, potassium, trace
elements, fertilizer practices and recommendations. 9. Water
requirements and utilization: Water needs in relation to plant
growth and development, irrigation and soil management.
10. Growth-regulating chemicals. 11. Diseases: Foliar, root
and stem, seed. 12. Insects and spider mites: Leaf feeders,
above-ground stem feeders, pod feeders, root feeders. 13.
Nematodes: Root knot, cyst, others. 14. Harvesting: When
to harvest (moisture content of seed, chemical defoliation,
losses from respiration after maturity), harvesting methods
(historical, combine harvesting). 15. Seed storage. 16.
Discussion.
The USA now produces about 57% of the world’s
soybeans, followed by China (PRC; about 33%), Indonesia,
Japan, Korea, USSR, Brazil, and Canada, in that order. By
1920, U.S. production was 3,000,000 bushels and the leading
states were North Carolina, Virginia, Alabama, Missouri,
and Kentucky–North Carolina producing 55% of the total.
By 1931, the center of production had shifted to the North
Central States, where it is at present.
The subsection titled “Seed treatment” (p. 193) states:
“Seed treatment with a fungicide is not recommended as a
general practice when seed with high germination is planted.
Stands may be increased by seed treatment when seed
having a germination of 85 per cent is planted. Although
seed treatment seldom results in increased seed yields,... the
improved stands resulting from seed treatment aid in giving
soybeans a competitive advantage with weeds. Studies by
Howard W. Johnson et al. (1954) show that seed may be
treated at any time between harvest and planting with equal
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effectiveness. The most satisfactory time for treating seed
would be as it is cleaned. The materials Arasan, Captan, and
Spergon have proved to be most satisfactory for treatment of
soybean seed. Before any lot of seed is treated, it may be a
good practice to check the germination with and without the
fungicide to determine the beneﬁcial effect of seed treatment
on each seed lot.”
The section titled “Harvesting methods: Historical” (p.
219) states: “The earliest harvester designed speciﬁcally
for soybeans was a two-wheeled, horse-drawn machine
which straddled the bean row (Piper & Morse, 1923, p.
94). This special harvester was common in Virginia and
North Carolina, but was never commonly used in the North
Central States. Harvesting losses ranged from 20 per cent
under favorable conditions to as high as 60 per cent under
unfavorable (Sjogren, 1939). In small-grain growing areas,
the binder and thresher were adapted for soybean harvest.
Harvest losses for using the binder or mower for cutting
and then threshing ranged from 16 to 35 per cent of the total
yield, with an average loss of 24 per cent (Sjogren, 1939).
“The combine harvester was ﬁrst used for soybeans in
the mid-twenties. The combine harvester has been a major
factor in the expansion of soybean production. This machine
required less labor than earlier methods and was more
efﬁcient.”
Note: This book chapter is quite similar to an article
with the same title by the same authors published in
Advances in Agronomy 14:359-412 (1962). Address: 1.
Agronomist-in-charge, U.S. Regional Soybean Lab., Crops
Research Div., ARS USDA, Urbana, Illinois; 2. Research
Agronomist, U.S. Regional Soybean Lab., ARS USDA,
Stoneville, Mississippi.

F.M.L. Shefﬁeld, P.J. Dickinson and H.Y. Kulkarni, assisted
by Ferdinand Wamagata and Geoffrey. By treating soya with
two weed-killers [herbicides], M.C.P.A. and 2, 4-D. When
anomalous results appeared, the plants were sprayed with
two acaricides (Murvesco and Coverite) that had been used
to control red spider. Soon all seemed to be showing the
early stages of a mosaic-type infection. “About 1 month after
spraying, the plants returned to production of normal leaves.”
Address: Kikuyu, Kenya.

1470. East African Agriculture and Forestry Research
Organization, Record of Research & Annual Report. 1963.
For the period 1st Jan. to 31st Dec., 1962. 104 p.
• Summary: In the section titled “Plant Pathology,” soybean
diseases are discussed in two separate subsections, (1)
“Diseases of legumes–Soya, by F.M.L. Shefﬁeld and H.Y.
Kulkarni, assisted by Ferdinand Wamagata and Geoffrey
Kuria. “Early in 1962, a serious outbreak of disease was
widespread in the farms at Nachingwea [Tanganyika]. The
symptoms which had never previously been observed in
East Africa, strongly resembled those of a disease described
from America. The American disease has been called Bud
blight and has been shown to be due to the virus (T.S.R.V.)
[Tobacco Ring Spot Virus] that causes ring spot disease in
tobacco.” However after various tests, no visible pathogen
was found, and the cause of the outbreak remained obscure.
Virus-infected soya was received from Kitale, Kenya. This
virus resembled soya mosaic in that it was mechanically
transmissible to at least 3 varieties of soya but not to some 21
other species that had been tired.
(2) “Virus-like symptoms experimentally induced,” by

1472. Hocombe, S.D.; Yates, R.J. 1963. A guide to chemical
weed control in East African crops. Nairobi (Kenya), Dar es
Salaam (Tanganyika), and Kampala (Uganda): East African
Literature Bureau. 84 p. Illust. Index. 21 x 13 cm.
• Summary: Page 21 notes that the herbicide dinoseb can be
used for weed control in soya beans at the pre-emergence or
post-emergence stage. Page 38 gives the following tentative
recommendations for use of herbicides on soya beans:
“Pre-emergence sprays of dinoseb at up to 4 lb. per acre
are usually tolerated by soya beans, but a post-emergence
spray of dinoseb at 1.25 lb. per acre is probably safer. Postemergence spraying should take place either at the cotyledon
(or crook) stage, or at the second trifoliate leaf stage. It is not
safe to spray between these two stages.”
Note: The East African Literature Bureau has ofﬁces in
Nairobi (Kenya), Dar es Salaam (Tanganyika), and Kampala
(Uganda). Address: 1. Botanist, Tropical Pesticides Research
Inst., Arusha, Tanganyika; 2. Head of Biology Dep., Egerton
College, Njoro, Kenya.

1471. Ennis, W.B., Jr.; Shaw, W.C.; Danielson, L.L.;
Klingman, D.L.; Timmons, F.L. 1963. Impact of chemical
weed control on farm management practices. Advances in
Agronomy 15:161-210. [47 ref]
• Summary: Page 209: “The use of herbicides to control
weeds is removing one of the most important obstacles to
completely mechanized crop production. Chemical weed
control is no longer a supplemental technique, but constitutes
a sound farm practice which is replacing obsolete hand and
cultural methods. Chemical weed control practices possess
great potential to reduce man hours, permit minimum tillage,
reduce equipment horsepower requirements, and reduce the
cost of crop production.
“In 1962 more than 85 million acres of agricultural
land in the United States were treated with herbicides to
control weeds at a cost of more than 200 million dollars for
the chemicals alone. Chemicals are being used increasingly
to control weeds, with a corresponding decrease in
conventional methods of weed control. Present trends
indicate that the use of herbicides will continue to increase.”
Note: Soy is mentioned 10 times in this paper. Address:
USDA, Beltsville, Maryland.

1473. Nyasaland [Malawi] Department of Agriculture,
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Annual Report. 1963. Other legumes. Chemical weed
control. The report of the plant pathologist. For the year
1961/62. Part II. 169 p.
• Summary: In the section on “Other Legumes,” the
subsection titled “Soya Beans” (p. 34) states that “Duplicate
fertilizer plots grown at Chitedze [Agricultural Research
Station, Chitedze, Box 158, Lilongwe] and Chitala [Chitala
Experiment Station, Salima] showed no response to fertilizer.
Yields at Chitala were very disappointing compared with
those of past years.” The varieties Benares (long term),
Malaya (long term), and Volstate were tested. Benares gave
the best mean yields (1,170 lb/acre).
The section on “Chemical Weed Control” reports that
the “weedicide” 2-4D was tested for tolerance levels on
maize and legumes, including soya beans (p. 142-43). The
percentage of germination and the yield is shown at various
dosage rates. For the variety Volstate: “Pre-emergence
weedkiller application reduced the germination percentage
slightly though there was little difference between rates of
spray. Yields were, if anything, increased on sprayed plots,
due to a measure of weed control. Late planting reduced
yields.”
“The Report of the Plant Pathologist” states that
“New plant disease records for the year under review are
as follows... Glycine max–Soya bean. Bacterial leafspot:
Xanthomonas phaseoli var. sojense (Hedges) Star & Burk.
Note: The title page reads, from top to bottom:
Nyasaland Protectorate. Annual Report of the Department of
Agriculture for the Year 1961/62. (Part II). 1963. Printed and
Published by the Government Printer, Zomba, Nyasaland.
Address: Nyasaland.
1474. Prpic, Grga; Radic, Ljubo. 1963. Rezidualno
djelovanje simazina na psenici, jarom jecmu, secernoj repi
lucerki i soji uzgajanim nakon kukuruza [The residual effects
of simazin on wheat, spring barley, sugar beets, alfalfa, and
soybeans that are cultivated after corn]. Agronomski Glasnik
(The Agronomy Journal) 13(6/7):481-86. [Scr]
Address: Poljoprivredni institut, Osijek, Yugoslavia.
1475. Whitehead, A.G.; Ledger, M.A.; Kariuki, L. 1963.
Plant nematology. Annual Report of the East African
Agriculture and Forestry Research Organization. For the
period 1 Jan. to 31 Dec. 1962. p. 54-56.
• Summary: Page 56: “Soya bean (two varieties, one
Rhodesian ex Seatondale) and maize... have high resistance
to some nematode isolates and susceptibility to others.”
Note: The title page reads: “East African Common
Services Organization. East African Agriculture and Forestry
Research Organization. Record of Research for the period
1st January to 31st December, 1962. Annual Report, 1962.
Five shillings–1963.” Address: 1. B.Sc., nematologist (on
retirement), P.O. Box 21, Kikuyu, Kenya.

1476. Bernard, R.L.; Probst, A.H.; Williams, L.F. 1964.
New disease-resistant soybean varieties developed by
backcrossing. Soybean Digest. Feb. p. 10-11. Publication No.
382 of the U.S. Regional Soybean Laboratory, Urbana, IL.
• Summary: Four new disease-resistant varieties of
soybeans developed cooperatively by the U.S. Department
of Agriculture and various state agricultural experiment
stations, were released for increase by certiﬁed seed growers
in 1963: Clark 63, Harosoy 63, Hawkeye 63, and Lindarin
63. They will be available for commercial planting in 1964.
Address: ARS-USDA.
1477. Dunleavy, John. 1964. Downy mildew of soybeans.
Soybean Digest. Feb. p. 17.
• Summary: “Downy mildew, one of the most common
soybean diseases in the United States, is characterized in
its early stages by indeﬁnite yellowish-green areas on the
upper surface of the leaves. In severe cases entire leaﬂets
are discolored. As infection progresses, the diseased areas
become grayish-brown to dark-brown and are surrounded
by yellowish-green margins. Severely infected leaves fall
prematurely. A grey, moldlike growth, sometimes called
mildew, grows on the lower side of these diseased areas.
Thin-walled spores produced on this growth spread the
disease from plant to plant. In addition, thick-walled resting
spores develop within the leaf tissues. These overwinter in
the fallen leaves and probably provide a source of infection
for the next season’s crop.
“Downy mildew is caused by the fungus Peronospora
manshurica (Naum.) Syd. ex Gaum. Besides infecting the
leaves, it grows within the pods and covers part of the seeds
with a white crust composed largely of the thick-walled
resting spores called oospores (ﬁg. 1). Oospore-encrusted
seeds are usually smaller than nonencrusted (ﬁg. 2). The
seed lot from which the soybeans were taken to illustrate
ﬁgure 2 contained 25% encrusted seed, which weighed 3.94
grams per 100 seed (30%) less than nonencrusted seed.
When such encrusted seed are planted, a small percentage of
the seedlings are infected. The ﬁrst leaves to unfold on such
seedlings sometimes are covered with mildew and provide
centers of infection in the new season’s crop. This type of
infection also occurs when disease-free seed is planted in
ﬁelds that contained downy mildew-infected soybeans the
previous year.
“The disease occurs in all soybean-growing areas
and produces about 8% loss under average conditions.
Frequent dews cause more severe disease development and
will greatly increase the percentage of seed infested with
thick-walled spores. This severe phase of the disease has
been known to reduce yield an additional 6% due to seed
shrinkage.
“Recent research showed that 26 races of the fungus
exist. These races are widely distributed through the
soybean-producing sections of the country, but usually only

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 641
one or two races occur in a ﬁeld. Soybean plants resistant
to all known races of the fungus have been found, and
improved, resistant varieties are being developed.
Photos: (1) “The soybean at top is encrusted with
oospores of the downy mildew fungus. The soybean at
bottom is free of oospores.” (2) “Effect of downy mildew
on soybean size. Each tube contains 100 soybeans from
the same seed lot. Those in the tube at left (12.93 gm) are
oospore-encrusted, and those in the tube at right (16.87
gm) are nonencrusted. The latter weigh 30% more than the
encrusted seed.” Address: Plant Pathologist, Crops Research
Div., Agricultural Research Service, USDA and Iowa
Agricultural and Home Economics Experiment Station.
1478. McWhorter, C.G.; Harris, V.C.; McKie, J.W. 1964.
Weed control in soybeans: recommendations for 1964.
Mississippi Farm Research 27(2):6-7. Feb.
• Summary: Contents: Introduction. Preplanting methods
of weed control: Johnsongrass, combination chemicalminimum cultivation method, cultural-intensive cultivation
method, annual weed control.
Preemergence methods of weed control. Postemergence
methods of weed control: cultural methods (conventional
cultivation of weeds in row middles, rotary hoeing, chemical
methods {herbicidal oils}, phenoxy herbicides).
Introduction: “The weed problem in soybeans may
develop in early season, late season or throughout the
season. Goosegrass, crabgrass, Brachiaria, pigweed, and
other small-seeded weeds usually constitute the early-season
problem. Cocklebur and morningglory often develop in late
season and greatly lower combine efﬁciency. Johnsongrass
competes with soybeans throughout the growing season,
lowers yields, reduces quality, and often causes substantial
delays in harvesting. Since soybeans are planted in late
spring or early summer, preplanting control measures may be
used for Johnsongrass control that would not be suitable for
use in certain other crops.”
“Published as a supplement to Bulletin 612 with the
approval of the Director of the Mississippi Agricultural
Experiment Station and the Mississippi Weed Control
Committee. Cooperative investigations of the Crops
Research Division, Agricultural Research Service, U.S.
Department of Agriculture, and the Mississippi Agricultural
Experiment Station.” Address: Research Plant Pathologist,
Crops Research Div., ARS, USDA, working in cooperation
with the Delta Branch Experiment Station, Stoneville,
Mississippi.
1479. Candia, José D. 1964. Conozca los daños. Combata
las plagas de los cultivos [Get to know the damage. Combat
crop pests]. Estacion Experimental Agricola de Los Llanos,
Boletin Informativo No. 4. 10 p. March. [Spa]
• Summary: This bulletin was published by the Servicio
Agrícola Interamericano, Ministerio de Agricultura,

Ganadería y Colonización, Santa Cruz, Bolivia. (General
Saavedra). Tables (p. 2-3) discuss insect pests, including
their vernacular and scientiﬁc names, plants attacked, injury
inﬂicted, time to combat, effective insecticides (powdered,
or liquid). The soybean is attacked by Diabrotica species;
“Petitas,” “Loritos,” and by “Chicharritas” (Dalbulus
maidas, Empoasca sp. or Aretanus sp.). Address: Casilla
correo 247, Santa Cruz, Bolivia.
1480. Elanco, a division of Eli Lilly and Company. 1964.
Treﬂan E.C.: a selective herbicide for pre-emergence control
of annual grasses and broadleaf weeds in certain agricultural
conditions (Ad). Soybean Digest. March. p. 26-27.
• Summary: The ﬁrst page of this 2-page ad shows a quart
can of Treﬂan surrounded by soybean leaves. The second
page states: “New New Treﬂan® kills weeds in soybeans
when others fail: Here’s why this dependable new preemergence spray ﬁnally makes chemical weed control
practical for soybeans.
“It’s weatherproof... the ﬁrst weed control that works
in any kind of weather-wet or dry. You don’t have to wait
for rain to make Treﬂan work. Wet or dry, Treﬂan works
and keeps on working. Think what this means if you get a
dry spring followed by ﬂoods of rain which keep you from
getting into the ﬁelds to control weeds.
“Treﬂan keeps working month after month. You get
longer-lasting weed control. Instead of working a few weeks,
Treﬂan keeps on killing weed seedlings as they sprout–
month after month after month. You control them before they
rob your beans of moisture, nutrients, and light. Treﬂan is so
effective most users report full-season control.
“It’s death to over 20 kinds of weeds. Treﬂan not only
controls your worst grassy pests, including giant foxtail,
but many of the tough broadleafs as well. Here are the
ones Treﬂan will prevent: Crabgrasses, Barnyardgrass
(watergrass), foxtails (including giant foxtail), Johnsongrass
(from seed), Goosegrass, Texas Panicum, Stinkgrass,
Cheat, Sandbur, Annual Bluegrass, Sprangletop, Pigweeds
(spiny, redroot), Carelessweed, Lambsquarters, Purslane,
Smartweed, Carpetweed, Chickweed, Florida Pussley,
Russian Thistle, Knotweed, Jungle-rice.
“Treﬂan can be mixed right into the soil without
harming the crop. Treﬂan will kill weeds without interfering
with soybean germination or growth. A little Treﬂan goes a
long way–very small amounts are effective when mixed into
the soil.
“Cultivation or heavy rains won’t hurt its effectiveness.
Shallow cultivation won’t hinder Treﬂan’s weed-control
power. What’s more, Treﬂan is highly resistant to leaching.
Heavy rainfall won’t wash Treﬂan into the subsoil or down
to the end of the row.
“Treﬂan doesn’t harm the crops that follow. There are no
residues to affect follow-up crops on the same soybean land.
You’ll get the long-lasting weed control you want with no
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injury to crops that follow in the rotation.
“Treﬂan is a liquid for accurate measuring and mixing.
This new weed control comes as an emulsiﬁable concentrate
which mixes quickly and thoroughly with water. It stays
mixed without agitation. And Treﬂan won’t plug nozzles
when you spray–you’ll get even, thorough coverage.
“Exactly what is Treﬂan? Treﬂan is the brand name for
triﬂuralin, an entirely new compound developed at Eli Lilly
and Company’s Agricultural Research Center and offered by
Elanco Products Company.
“Treﬂan has been thoroughly pre-tested-by Lilly,
agricultural colleges, and producers like yourself.
“And to make sure it is fully effective under actual
farm conditions, Treﬂan was tested for an additional year by
leading farmers in every major soybean producing area of
the country.
“Their experiences indicate that Treﬂan is the ﬁrst
soybean weed control that’s dependable in any kind of
weather–stops weeds up to a full season.
“Now this new product is ready for use by soybean
producers who want to reduce their weed problems–and
costs.
“See your Treﬂan dealer now about this dependable,
new weed control. *At present, Treﬂan is cleared for
soybeans grown for seed only. It is also cleared for cotton
grown for all purposes.
“Treﬂan®: The waterproof weed control from Elanco
Products Co.”
1481. Estacion Experimental Agricola de Los Llanos, Boletin
Informativo. 1964. La investigacion agrícola en la Estación
Experimental Agrícola de Los Llanos: Results and general
recommendations [Agricultural investigation at the “Los
Llanos” Agricultural Experiment Station in Bolivia: Results
and general recommendations]. No. 3. 64 p. March. [Spa]
• Summary: This bulletin was published by the Servicio
Agrícola Interamericano, Ministerio de Agricultura,
Ganadería y Colonización, Santa Cruz, Bolivia. (General
Saavedra). The section in oilseeds by Jose E. Rocabado, the
soybean is detail (p. 10-11) under the following headings:
Introduction, varieties, time of planting. Density of planting.
Planting itself. Labor and cultivation. Harvest. Peanuts are
also discussed.
The section on Pastures (p. 15-16, 20), by Gover
Barja, discusses the use of the soybean (Glycine max) as a
forage crop. Also discussed are tropical kudzu (Pueraria
phaseoloides), and kudzu (Pueraria javanica).
The section on plant pathology (p. 41), by Jose Candia
and Oscar Tapia, discusses root knot (Nudos de la raiz),
which is caused by nematodes. One way of combating this
problem is to rotate the infected crop with soybeans, corn,
sorghum, or peanuts. Address: Casilla correo 247, Santa
Cruz, Bolivia.

1482. Amchem Products, Inc. 1964. This ﬁeld was weeded
at planting with Amiben: pre-emergence soybean herbicide.
Now costs you 1/3 less per acre (Ad). Soybean Digest. April.
p. 47.
• Summary: The top two-thirds of this ad shows a ﬁeld of
soybeans in rows, free of weeds. The text below it reads:
“Good news: Newly approved lower dosage rates for
most soils now mean you use 1/3 less Amiben per acre, cut
costs by the same amount. Amiben Gives You All These
Beneﬁts: full season control of most annual broadleaf weeds
and grasses. No harmful soil residues to affect rotational
crops. Safety to soybeans. Clean, easy to use–no protective
clothing required. No volatility hazard. One basic rate for
most soil and rainfall conditions. choice of liquid concentrate
or granules.
“For heavy clay or high organic soils see label
directions.
“50th Anniversary Year.”
Next to a photo of the cover of a booklet: “Free!
Complete data on weed control in soybeans with Amiben.
Get your copy. Address. Dept. SD-44. Grow soybeans
the Amiben way: Without weeds.” Address: Ambler,
Pennsylvania.
1483. Burnside, O.C.; Colville, W.L. 1964. Soybean and
weed yields as affected by irrigation, row spacing, tillage,
and amiben. Weeds 12(2):109-12. April. [13 ref]
• Summary: “Advantages of growing soybeans with amiben
applications in 10-inch rows as compared to 40-inch rows
are: (a) an average soybean yield increase of 39%, (b)
elimination or reduction of tillage (c) a 50 to 75% reduction
in amiben application rate, and (d) little or no soybean injury
from the lower rates of amiben required in the 10-inch rows.”
“Weeds are the major production problem in soybean
culture, and they must be controlled if the crop is to be
produced proﬁtably.” Address: Assoc. Professors, Dep. of
Agronomy, Univ. of Nebraska, Lincoln.
1484. Chipman Chemical Co. 1964. The Big difference in
soybean proﬁts–Butoxone SB (Ad). Soybean Digest. April.
p. 13.
• Summary: A full-page ad. The top half of the page is a
photo of two soybeans laying on the ground. At the base of
the left one is a small pile of seeds, while at the base of the
right one is a large pile of seeds. A small dollar sign points
to the left pile whereas a large dollar sign points to the right
pile.
“Controls cocklebur, annual morning-glory, giant
ragweed. One post-emergence spray cuts competition from
these and certain other broadleaf weeds–makes the big
difference in dollar proﬁts. Growers using Butoxone SB
report increased yields up to 20 bushels per acre–at a cost of
less than one bushel of soybeans.
“Apply Butoxone SB this season–after crop and weeds
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are up.
“Free! Illustrated Bulletin.” Address: Dep. SD, Bound
Brook, New Jersey.
1485. Cole, R.H.; Boyce, R.S.; Wisk, E.L. 1964.
Performance of several herbicides in Delaware. Soybean
Digest. April. p. 17.
• Summary: “Presented before the Northeastern Weed
Control Conference.
“One of the major factors limiting soybean yields
is weeds. The herbicides presently used have not been
consistently effective against a wide spectrum of weed
species. Better chemicals and a greater knowledge about the
use of these materials are urgently needed. This is a report
of the performance of eight of the more promising soybean
herbicides tested in the state of Delaware in 1961, 1962, and
1963. Suggestions for future investigations are included.
“Procedure: Soybean weed control tests were conducted
in 1961, 1962, and 1963 at the University Substation,
Georgetown, Delaware, on a Norfolk sandy loam. The
herbicides used and the methods of application are listed in
table 1. A recommended soybean variety was planted the
last week in May in a prepared seedbed using a 36-inch row
spacing. All materials were applied as sprays. Light rainfall,
sufﬁcient for the activation of herbicides and for rapid
germination of soybeans and weeds, was obtained in 1961
and 1962. A heavy rain (2.85 inches) followed treatment in
1963.
“The predominating weeds present in the test plots
were pigweed (Amaranthus retroﬂexus), ragweed (Ambrosia
artemisiifolia), foxtail species (Setaria sp.), common
crabgrass (Digitaria sanguinalis) and goosegrass (Eleusine
indica).
“The weed control and crop injury ratings reported in
this paper were visual estimates recorded approximately 3
weeks following planting.
“Results and Discussion: The summary of the weed
control data for 1961-1963 (table 2) indicates that several
of the herbicides tested in Delaware from 1961 through
1963 provided effective early weed control. The crop injury
obtained by the use of some of the more effective herbicides,
however, might limit their acceptability for ﬁeld use at
the rates tested (table 3). Differences in weed control and
soybean injury ratings among seasons, a measure of the
consistency of a herbicide, were attributed to the amount of
rainfall obtained after the herbicides were applied.
“The lowest crop injury ratings were evidenced with
Linuron and sodium pentachlorophenate, although other
herbicides have been superior in their weed control ratings.
The most effective weed control over the past 2 years
has been obtained with Prometryne, Stauffer R 1607 and
Triﬂuralin. The latter two have shown the greatest overall
promise. The amount of crop injury and the rates used of the
chemicals should be major considerations in future methods

of application tests. Placement of these chemicals in close
propinquity to the soybean seed can signiﬁcantly reduce
early seedling vigor. It is suggested that selectivity studies of
lower rates of Amiben, Diphenamid and Prometryne should
be conducted to establish their desirability in future soybean
herbicide mixtures.”
Tables: (1) Rates and methods of application of the
herbicides tested. (2) Weed control ratings of eight herbicides
tested; broadleaf rating and grass rating, in 1961, 1962, and
1963. (3) Crop injury rating of the eight herbicides tested.
Address: Univ. of Delaware, Newark.
1486. Du Pont (E.I. de Nemours & Co). 1964. Soybean
growers: Here’s how to get economical weed and grass
control this season (Ad). Soybean Digest. April. p. 19.
• Summary: “One application of new Du Pont ‘Lorox’
at planting time does it. ‘Lorox’ offers you these unique
advantages “* Controls both weeds and grasses–including that tough
one, giant foxtail.
“* No soil residue problems–you can use ‘Lorox’ this
season without risk to soybeans, corn, or grain next season.
“* ‘Lorox’ is economical–you get effective control at
low cost this season.
“* Versatile. ‘Lorox’ may be applied at planting time as
a pre-emergence treatment for corn–as well as soybeans.”
“Du Pont–Better things for better living through
chemistry.” Address: Biochemical Div., I & B Dep.,
Wilmington, Delaware 19898.
1487. Knake, E.L. 1964. Early control important with giant
foxtail. Soybean Digest. April. p. 14-15.
• Summary: Paper presented before Illinois Spray Operator’s
Training School. “In 1963 we completed the last year of a
3-year study to determine the effect of foxtail that begins
growth at various times in corn and soybeans. Giant foxtail
was seeded at 3-week intervals directly in the crop row.
After seeding, the foxtail was left to grow until the crop was
harvested. All crops were cultivated between the rows, and
the foxtail was left to grow only directly in the crop row.
Results are reported in the table.
The table is titled “Yield of soybeans and giant foxtail as
inﬂuenced by foxtail seeding date. The three columns are: (1)
Date foxtail seeded. (2) Soybean yield (bu/acre). (3) Foxtail
(lb. dry weight/acre).
“These data indicate that giant fox-tail that begins
growing at the same time as the crop and is left growing
to maturity is much more serious than foxtail that begins
growth after the crop is well established.
“Yields of corn and soybeans were not reduced by
foxtail that began growth after the crop had a head start of 3
weeks or more and was well established.
“Soybeans proved to be an even more effective
competitor than corn. When they were given a head start of
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3 weeks or more on foxtail, they shaded the foxtail so much
that it was able to make little or no growth.
“Where foxtail in the crop row started growing at the
same time as the crop and was left growing to maturity, corn
yield was reduced 15 bushels per acre and soybean yield was
reduced 10 bushels.
“The results of this study emphasize the importance of
early control of weeds by such means as rotary hoeing, row
cultivation, and preemergence herbicides. If giant foxtail can
be controlled well for the ﬁrst 3 or 4 weeks after the crop is
planted, it appears that corn and soybeans can compete very
well with foxtail in the row.
“It appears that early control practices that allow weeds
to make little or no growth may have a signiﬁcant advantage
over later control after weeds have become established.”
Address: Illinois.
1488. Nester, Ruel P. 1964. Control weeds in soybeans.
University of Arkansas, Agricultural Extension Service,
Leaﬂet No. 347. 4 p. Revised 1966.
• Summary: Contents: Introduction. Cultural methods:
Rotate soybeans, seedbed preparation, delay planting of
soybeans until the soil is warm, early hoeing and shallow
cultivation, row cultivation. Chemical methods: Preplant
treatment for Johnsongrass control, preemergence treatment,
postemergence treatment (herbicidal oil), ﬂaming, 4-(2,4DB). Address: Extension Agronomist, Arkansas.
1489. Slife, F.W. 1964. Giant foxtail is increasing in Illinois.
Soybean Digest. April. p. 15-16.
• Summary: Paper presented before Illinois Spray Operator’s
Training School. “I am sure that many of you are getting
tired of hearing us talk about giant foxtail, since for the past
10 years we have devoted part of our custom spray school
to this particular weed. A short time ago, however, say 15
years, giant foxtail covered only a few thousand acres in
Illinois, and it was not recognized as a serious problem. A
conservative estimate is that today it covers 10 million acres
and it is still spreading at a rapid rate. In the Midwest as a
whole, it covers a good many millions of acres.
“Giant foxtail was ﬁrst recognized in the east-central
cash-grain area of Illinois. During the past 10 years it
has pretty largely covered the central third of the state in
varying degrees. During the past 3 or 4 years it has become
extremely common in the southern third, and we believe it
is safe to say that the lower two-thirds will be covered in the
next 5 to 10 years.
“New infestations of giant foxtail are also being reported
in the northern one-third of Illinois, but it has moved into this
area rather slowly. It may be that the relatively low acreage
of soybeans there as compared with the central and southern
parts has prevented the spread into this area.
“Giant foxtail seems to have no preference for particular
soil types or conditions. Although it grows better on

deep soils with good fertility, it seems to be able to grow
reasonably well even on thin soils that are low in fertility. A
giant foxtail plant probably offers no more competition to
crops than any other grass, and it is probably less competitive
than some of our broadleaf weeds, such as pig-weed or
lambsquarter. The thing that is most serious about foxtail is
that it germinates in tremendous quantities each year, and
yields are reduced more by heavy stands of this weed than by
scattered individual plants.
“Giant foxtail is not easily controlled by cultural
practices. It is true that crop rotation along with delayed
planting of corn and soybeans will be of some help, but
few farmers have been able to control it with cultural
practices. We believe that as giant foxtail continues to
spread, there will be more interest in chemical control and
more demand for chemicals that will speciﬁcally control
foxtail with less regard to other species. Fortunately our
leading preemergence chemicals, such as Atrazine, Randox,
Randox-T, Amiben, and Alanap do a good job of controlling
giant foxtail.
“The main decision for the farmer to make is what
herbicide to use on a particular crop with a particular set of
soil characteristics.” Address: Illinois.
1490. Soybean Digest. 1964. Use of soybean preemergence
[herbicides] increases. April. p. 14.
• Summary: “Even with some minor injury and loss of
soybean stands from preemergence weed control chemicals,
farmers will use these chemicals even more widely this year
than in past years, predicted University of Illinois agronomist
F.W. Slife at the 16th annual Illinois Custom Spray
Operators’ School at Urbana, Illinois.
“U. of I. research has shown that even a 10% loss in
stand from pre-emergence treatment will not affect the
ﬁnal yield, Slife reported. In the early stages of growth,
soybeans have a tremendous capacity to ‘bounce back’ from
herbicide damage. Herbicide treatment doesn’t appear to
affect soybean yields so much as corn yields, he pointed out.
Here’s Slife’s evaluation of materials now used on soybeans
and a new one–Lorox–that shows promise (under Illinois
conditions):
“Randox: Farmers are increasing their use of Randox to
control weeds–primarily giant foxtail–in soybeans. Randox
is usually not suggested on soils that have a low clay and
organic matter content, such as southern Illinois soils. Many
such soils are heavily infested with giant foxtail. U. of I.
studies show that if the ﬁrst crop of foxtail is controlled
for 2 or 3 weeks, soybeans will shade the row area enough
to curtail foxtail germination after that time. This may
allow enough time to make Randox a practical treatment in
soybean ﬁelds.
“Randox is approved for broadcast use at the rate of 5
pounds per acre this year. This increased rate may increase
the residue enough to make it acceptable on the lighter soil
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types. But to control serious foxtail infestation on lighter
soils, it’s still well to compare Randox with other materials.
“Amiben. This chemical gave generally excellent control
in areas that received rainfall within 10 days to 2 weeks after
planting. Amiben apparently controls annual grasses slightly
better than the annual broadleaf weeds. Annual morning
glory is the only annual broadleaf that resists Amiben. Last
year some soybean stunting occurred when rain fell within a
few days after treatment. Some stand loss was also reported.
“Amiben still gives excellent control of annual grasses
and most broadleaf weeds in soybeans, but it doesn’t have
the selectivity that Randox has.
“Alanap: This chemical still does an acceptable weed
control job in soybeans, even though it occasionally injures
the plants. It controls annual grasses quite well and most of
the broadleaves with the exception of smartweed.
“Lorox. Researchers have tested this relatively new
chemical for several years. Rates appear to vary considerably
with soil types. Heavier rates are required on heavier soil
types. Lorox seems to control annual grasses and most
broadleaf weeds.
“For the upcoming crop year, Slife suggests using
Lorox on a trial basis, especially on the lighter soil types of
southern Illinois, at the rate of 1 pound of active ingredient
broadcast per acre. This rate should provide reasonably
good selectivity on soybeans, but the leeway between good
weed control and injury to beans is small. Slife does not
recommend this material for use on heavy soils in central
and northern Illinois. In these areas farmers would have to
apply as much as 3 pounds per acre broadcast. Soybeans
would be much less tolerant to this heavier rate. But future
research may indicate that Lorox has a place on soybeans in
the northern two-thirds of the state, Slife commented.”
A photo shows a man driving a tractor in a ﬁeld of
soybeans. “Illinois farmer breaks the hard crust in his
soybean ﬁeld which has received a preemergence treatment
of Randox to achieve control of annual grasses, particularly
foxtail.” Address: Plant physiologist, crops research
division, ARS/USDA, in cooperation with the Delta Branch,
Mississippi Agric. Experiment Station, Stoneville, Miss.;
and plant physiologist, crops research division, ARS/USDA,
Beltsville, Maryland.
1491. Soybean Digest. 1964. Recommended ﬂaming for
weed control in Arkansas. April. p. 16.
• Summary: “Flaming is being recommended for weed
control in soybeans under certain conditions by the
University of Arkansas agricultural extension service this
year, says Ruel P. Nester, extension agronomist.
“Flaming can be effective against most small annual
and perennial weeds in the seedling stage. Best control can
be obtained by ﬂaming across the row when weeds are less
than 2 inches high and the soybean plants are 12 inches high.
Flaming during bloom or pod setting may be harmful.

“Says Dr. Nester: ‘If a grower has done a good job in his
early weed control practices then ﬂaming may be of beneﬁt
to him. However, if his weeds are as tall as his soybeans then
the grower may be unhappy in the results he would receive
from ﬂaming.’” Address: Arkansas.
1492. Soybean Digest. 1964. Herbicides for use on soybeans:
latest recommendations by state experiment stations. April.
p. 18, 20.
• Summary: “Use of chemical weed killers, particularly the
preemergence types, on soybeans is increasing rapidly, and
a substantial number of growers will use them in 1964. Over
10% of Iowa farmers will use preemergence weed killers on
soybeans, twice the number that used the chemicals in 1963,
according to Wallaces Farmer. And usage is increasing at a
similar rate in other states.
“But the University of Illinois extension service points
out, ‘The ﬁeld of chemical weed control is still relatively
new. The herbicides available are not perfect. Factors such as
rainfall, soil type, and method of application inﬂuence their
effectiveness. Under certain conditions some herbicides may
damage the crops to which they are applied. In some cases
chemical residues in the soil may damage the crops grown
later.
“’When deciding whether or not a herbicide should be
used, consider both the risk involved in using a herbicide and
the yield losses caused by weeds.”
“Following are a list of herbicides recommended by
state experiment stations this year with the recommending
stations after the name of the chemical:
“Preemergence: Amiben. Illinois, Iowa, Indiana,
Minnesota, Wisconsin, Nebraska, Mississippi, North
Carolina, South Carolina, Missouri, Ohio, Kentucky For trial
only, North Dakota, Virginia.
“For control of annual grasses and annual broadleaf
weeds. Will not control perennial weeds. Most common
rate of application of active ingredient is 3 lb/A in Northern
states, 2 to 3 lb/A in Southern states.
“Iowa station says: Ivy-leaf morning glory, Jimson
weed and cocklebur have not been controlled consistently.
No residual effect on following crops has been noted. Fields
may be rotary hoed lightly lengthwise with the rows without
interfering with the action of the chemical. Cost $15 per acre
blanket treatment and $3.60 per acre band.
“Minnesota: In a few instances stand reductions and
slight stunting of treated soybeans, but yields did not appear
to be reduced.
“Nebraska: Incorporate Amiben into soil if no rain
occurs within 3 days of application.
“Arkansas: Not suggested for extremely sandy or heavy
clay soils.
“Mississippi: Not recommended for light sandy soils.
“South Carolina: Especially effective against Florida
pussley and pigweeds, assuming moderate rainfall sufﬁcient
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for activation. No control of cocklebur and coffeeweed.
“Missouri: Occasional injury encountered but has
seldom affected yield. Has given better control than Sodium
PCP or CDAA in 5 years’ experiments at Missouri station.
“Alanap 3 (NPA). III., Iowa, Indiana, Arkansas,
Mississippi, North Carolina, South Carolina, Kentucky.
Recommended rate of application 2 to 5 lb/A. For control of
annual grasses and broadleaf weeds.
“Illinois says does not give good control of smartweed,
and Illinois, Iowa, Indiana, Ohio, and South Carolina
recommend a mixture of CIPC and Alanap 3 to control
smartweed. Iowa says there is no residual effect from this
mixture the following year when recommended dosages are
used. South Carolina says there is little risk of crop injury
with this mixture.
“Indiana calls the results from Alanap 3 somewhat
erratic, says it is not effective on muck soils. It may injure or
stunt soybeans, especially when they are planted shallow.
“Arkansas says it controls most weeds germinating from
seed in the top one-fourth inch to one-half inch layer of soil.
It is not suggested for extremely sandy or heavy clay soils.
“South Carolina: Gives good control of annual grasses,
pigweeds, and sometimes cockleburs when conditions are
favorable. Florida pussley, morning glory and coffeeweed are
not controlled. Rains necessary for cultivation of herbicide.
Occasional injury early-season crop
“Ohio: The Alanap 3-CIPC combination applied at
planting, time is especially useful for smartweed, ragweed
and pigweed control. Plant seed at least 1 3/4 in. deep to
avoid injury. Apply 2 lb. each/A in 20 to 40 gallons of water.
Increase to 3 lb/A each on soils high in organic matter.
“South Carolina: Delayed application of 2 lb. Alanap
3 and 1.5 lb. DNBP in 25 gallons of water/A applied when
soybeans cracking soil, usually 3 to 5 days after planting,
have eliminated ﬁrst ﬂush of germinating weed seeds,
leaving Alanap 3 for residual effect. Correct timing is
essential for good results and to avoid crop injury.
“Randox (CDAA). Illinois, Iowa, Indiana, Minnesota,
Wisconsin, Nebraska, Missouri. For trial only, North Dakota.
“For annual grasses including giant foxtail. Satisfactory
control of grasses with little or no injury to soybeans.
Missouri says Randox has not injured soybeans in 9 years
of testing. Will not control perennials such as quack-grass or
Johnsongrass. North Dakota says it is not effective on wild
oats. Rate of application 4 to 6 lb/A.
“Missouri says do not use Randox T on soybeans. It is a
mixture of CDAA and TCBC, which injures soybeans.
“Linuron (Lorox). Illinois, Minnesota, Arkansas,
Mississippi, Ohio, Kentucky For annual grass or broadleaf
weeds. Illinois says there is some damage to soybeans
and tolerance is not yet well established, and recommends
it primarily for light-colored soils in southern Illinois.
Minnesota says Linuron has been effective in controlling
weeds in soybeans.

“Arkansas and Kentucky warn not to use Linuron on
sandy soils and not to exceed recommendations since severe
injury may result, especially if heavy rain follows treatment.
“Ohio says to apply to soybeans at planting time or
before soybeans emerge and to plant soybeans at least 1 3/4
inch deep to avoid injury. Rate of application 3/4 to 2½ lb/A,
depending on type of soil. Kentucky warns not to feed the
forage from treated soybeans.
“Sodium PCP (Weedbeads or Napclor) Illinois,
Arkansas, North Carolina, South Carolina, Missouri,
Arkansas, Kentucky, Virginia.
“Illinois says Sodium PCP controls broadleaf weeds
better than grasses and is most effective on soils low in
organic matter. North Carolina says treatments have given
variable results and control has not always been entirely
satisfactory.
“South Carolina: 20 lb/A on broadcast basis, when
activated by surface moisture, has given good control of
annual grasses and pigweeds. Florida pussley, coffeeweed
and cocklebur not controlled. Occasionally, early-season
crop injury has been noted.
“Missouri says Sodium PCP has injured soybeans
only when they are planted shallow. Be sure to use sodium
pentachlorophenate not pentachloro-phenol.
“Sodium PCP is somewhat irritating to the skin.
Breathing the dust or ﬁne spray causes severe sneezing.
“Recommended application 18 to 30 lb/A.
“CIPC. Ohio.
“Controls annual grasses and most annual broadleaf
weeds, especially smartweed. Only fair control of pigweed, poor control of common ragweed. Apply at planting.
Plant seed at least 1% inches deep to avoid injury. Rate of
application 6 to 8 lb/A in 20 to 40 gallons of water.
“Dinitro amine (DNBP). Wisconsin, North Carolina,
Virginia. Controls many annual broadleaf and annual
weeds. Band spraying over rows will reduce cost. Rate of
application 6 to 9 lb/A. Wisconsin says use low rate on sandy
soils.
“Preplanting:
“Dalapon (Dowpon). Arkansas, Mississippi.
“For control of Johnsongrass. Apply only to areas
infested with Johnsongrass, as a broadcast foliar spray
to actively growing Johnsongrass at least 3 weeks before
planting soybeans. Arkansas says don’t apply when plants
are drouth stressed or retarded by cold weather.
“Rate of application 3.7 to 8.5 lb/A. (5 to 7 pounds of
Dowpon). Mississippi says you will get increased control by
adding one-half pint surfactant per 50 gallons of spray.
“Postemergence:
“4(2,4-DB) (Butoxone SB and Butyric 175). Illinois,
Arkansas, Mississippi, North Carolina, Ohio, Kentucky,
South Carolina, Missouri, Virginia.
“Generally recommended only for a serious cocklebur
problem and only for portions of ﬁelds where infestations
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occur. Missouri and North Carolina also recommend
it for control of morning glory (North Carolina says
partial control) and Ohio says 4(2,4-DB) will also affect
jimsonweed, velvetleaf and some other broadleaf weeds.
Mississippi says there is little or no control of morning glory,
pig-weed and coffeebean.
“Soybeans may be damaged, especially if the
recommended rate of application is exceeded. Generally
as the level of cocklebur infestation increases injury to
soybeans decreases as less of the spray hits the soybeans.
Injury symptoms usually disappear within a week after
treatment. Injury is generally more severe in very dry soil.
“Apply from 7 to 14 days before bloom until midbloom
stage of soybeans. North Carolina says if the herbicide is
applied after the mid-bloom period do not harvest within 60
days of application. Rate of application 0.2 to 0.28 lb/A.
“DNBP Amine (Premerge, Sinox PE). Ohio.
“Controls all emerged annual weeds, both grass and
broadleaf. Burns soybean leaves but they recover. Ohio says
to apply at cotyledon to ﬁrst true leaf stage when weeds are
up. Do not use when temperatures above 80ºF. are likely.
Band treat to reduce cost.
“Herbicidal Oil (Naphtha). Arkansas, Mississippi
“For most annual and perennial weeds in seedling stage
of growth. Best results from applications when weeds are
less than 1 inch tall.
“Arkansas recommends an application 12 to 16 days
after emergence of soybeans, and a second application 5 to 7
days later, if needed.
“Mississippi recommends a single directional spraying
at 5 gal/A 12 to 16 days after the emergence of the soybeans
when weeds are 1 to 3 inches tall. Under no conditions
should the rate be exceeded or oil applied at other stages of
soybean or weed growth. Mississippi says to use only the
naphtha-type oil.”
1493. Thompson-Hayward Chemical Company, Philips
Roxane Div. 1964. Cockleburs have had it! (Ad). Soybean
Digest. April. p. 20.
• Summary: A half-page ad. “Within 72 hours after you
apply off Ester Ded-Weed ® Butyric 175 in your soybean
stands...
“You’ll increase your soybean yields... make your
harvesting go faster and easier, when you clear out
cockleburs with De-Pester Ded-Weed Butyric 175. A single,
post-emergence spraying several days before the soybeans
bloom gives best results.
“De-Pester Ded-Weed Butyric 175 won’t hurt soybeans.
Try this proven soybean control method on your soybean
stands. It is economical and it is effective.
“Note–For controlling broadleaf weeds in alfalfa ask
your dealer about De-Pester Ded-Weed Butyric 200. For the
name of your De-Pester dealer, contact one of the following
branches:” Address: Kansas City 41, Missouri.

1494. U.S. Rubber Co. 1964. Soybean growers: Lend us your
worst 20 acres (Ad). Soybean Digest. April. p. 9.
• Summary: A full-page ad.
“The Alanap 10/10 Deal. Guaranteed to get you less
weeds and more soybeans with less work.
“1. Split your weediest 20 acres right down the middle.
“2. Plant and cultivate one half just as you did last year.
“3. Plant the other half and spray at the same time with
Alanap, the pre-emergence soybean grass and weed killer.
About 5 gallons or 100 pounds will do it depending on row
spacing, band width and soil type.
“If you don’t get a cleaner ﬁeld, cleaner beans, more
beans for your money (with less work) on the Alanap
side–you get your Alanap money back. You are the judge.
(Limit: one 10/10 Deal to a grower.)” Address: Naugatuck,
Connecticut.
1495. WcWhorter, C.G.; Shaw, W.C. 1964. Weed control in
soybeans in the Southeastern United States. Soybean Digest.
April. p. 10-12.
• Summary: “In the last decade soybean production in
the southeastern United States progressed from the status
of relative unimportance to that of a major crop. Soybean
production complements cotton and corn production on
many farms because heavy-clay soils that produce poor
yields of cotton and corn produce excellent soybean yields.
Nor does soybean production compete directly with cotton
for high labor requirements. Cost of crop production is much
lower for soybeans than for most other row crops grown
in the Southeast because of lower costs for fertilization,
irrigation, insect control, defoliation, and harvesting.
Because of these and other factors soybeans will play an
increasingly important role in the agriculture of the South.
“Soybean growers should be producing yields of 35
to 40 bushels per acre, but relatively few are doing it. One
of the major factors limiting yields is competition from
weeds. Weed competition can be reduced by utilizing
cultural methods favorable for soybean development and
supplementing these cultural practices with herbicides.
“The most damaging weeds in the Southeastern region
are morning glory (Ipomoea purpurea), cocklebur (Xanthium
pensylvanicum), ‘Johnson-grass (Sorghum halepense),
pigweed (Amaranthus retroﬂexus), crabgrass (Digitaria
sanguinalis), goosegrass (Eleusine indica), and coffeeweed
(Sesbania macrocarpa). The total losses in the United States
due to reduced yields and quality and cost of weed control
in soybeans has been estimated to exceed $350 million each
year. These losses are staggering and the per-acre loss due
to weeds in the Southeast is possibly greater than in other
parts of the United States. Cultural and chemical methods
are available that will provide adequate weed control in
soybeans on most farms.
“Present Methods of Control” Weed control practices
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for use in soybeans are often classiﬁed according to time
of application with respect to planting and emergence of
the crop. The more promising practices are discussed as (a)
preplanting, (b) pre-emergence, or (c) postemergence.
“Preplanting Weed Control. Pre-planting cultivation
effectively controls annual weeds and some perennials.
Preplanting cultivation should begin as soon as it is possible
to till the soil in the spring and be repeated when weed seed
germinate but before weeds have made much growth. In
ﬁelds with severe weed problems this treatment should be
extended over 8 to 10 weeks. Thus preplanting can destroy
several ﬂushes of weeds before planting of soybeans.
Shallow cultivation is important for two major reasons: (a)
to destroy a minimum amount of soil moisture and (b) to
prevent bringing up a new supply of weed seed from deeper
soil depths. Disks, ﬁeld cultivators, harrows, rotary hoes, or
tillers are effective under many conditions for preplanting
control of annual weeds.
“On Johnsongrass-infested land, cultivations with a disk
or ﬁeld cultivator should be repeated at 5- to 10-day intervals
over a 4- to 5-week period. Shallow disking of land having
a solid stand of Johnsongrass from mid-April to early June
has resulted in 80% to 90% control of Johnsongrass and
has increased soybean yields nearly 100% over early May
plantings in Johnson-grass.
“Because repeated preplanting cultivation makes a
heavy demand on farm equipment at a busy time of the
year, many farmers are limited as to the acreage that can be
treated in this manner. Excessive rainfall in April, May, and
June also prevents effective preplanting cultivation, but this
condition will probably not occur more often than once in 5
years.
“A chemical that can be used for Johnsongrass
control before soybean plantings is Dalapon (sodium
2,2-dichloropropionate). Dalapon should be applied as a
foliage spray at the rate of 4 to 6 pounds per acre to actively
growing Johnsongrass at least 3 weeks before soybean
planting. Better Johnsongrass control will be obtained if a
surfactant is added to the spray mixture at the rate of ½ pint
per 50 gallons of spray. If ﬁelds have only spot infestations,
only the infested areas should be sprayed. Fields should
be thoroughly disked 4 to 7 days after spraying. Soybean
planting should be delayed until at least 2½ weeks after
disking. All Johnsongrass growth should be destroyed before
the soybeans are planted. Although soybean ﬁelds may
appear heavily infested with Johnson-grass at harvest, this
treatment has consistently increased yields.
“Another approach to Johnsongrass control is summer
fallowing after the harvest of oats or wheat. A high
percentage of Johnsongrass rhizomes can be killed by one
summer of effective fallowing. However, care must be
taken for several years after fallow to avoid reinfestation
from seedlings. Fallowing is also effective for reducing the
population of annual weeds.

“Preemergence Weed Control: The soybean plant
performs best when plantings are made from approximately
May 10 to June 1. This fact facilitates control of weeds
by various preplanting practices. Delaying the planting of
varieties such as Lee or Jackson until June 20 results in
approximately a 10% yield reduction, when weeds are not a
factor. Consequently, utilization of weed control practices on
weedy land can be effective in reducing weed populations,
and under conditions such as this higher yields can be
expected from the June 20 planting than from May plantings.
“Regardless of when soybeans are planted, care should
be taken to see that seeds are placed in moist soil. Frequently
it is necessary to delay planting until after a rain. On clay or
mixed soils, much of the hazard relative to obtaining stands
can be avoided by using planters equipped with double-disk
openers. This equipment permits placing seed in ﬁrm, moist
soil where it will germinate rapidly. Soybeans planted in
late May or June grow faster than those planted earlier and
usually produce larger plants. This means that fewer days are
required for row middles to be shaded. A uniform stand gives
more complete ground shading and is important in keeping
ﬁelds free of weeds. Broken or uneven soybean stands
almost always result in severe weed problems.
“Early-season annual weeds can be controlled with
preemergence application of N-1-naphthylphthalamic acid
(NPA) or 3-amino-2,5-dichlorobenzoic acid (Amiben). This
material provides adequate control on soil types ranging
from sandy loam to clay loam under conditions that are not
extremely dry or extremely wet. No preemergence material
will perform satisfactorily when the soil surface is extremely
dry but sufﬁcient subsurface moisture is present for weed
seed to germinate. It also appears that excessive rainfall
causes so much movement of NPA that weed control is
reduced through dilution of the herbicide. Failure to provide
consistent weed control on clays has proved to be a limiting
factor in the use of this material in the lower Mississippi
Delta.
“Amiben has provided excellent weed control with
essentially no soybean injury at Stoneville, Mississippi,
for 4 years. This herbicide controls a wide spectrum of
annual weed species including coffeebean and seedling
Johnsongrass. Amiben will often provide good earlyseason control of cocklebur. Use of Amiben at Stoneville
has doubled bean yields. This herbicide will be used more
extensively in the Southeast in 1964.
“Preemergence control of large-seeded weeds such as
cocklebur and coffeebean is much more difﬁcult in ﬁelds
with long histories of these weeds going to seed, primarily
because of the depths from which they will emerge. Where
weed infestations are heavy, however, only moderate
preemergence control will often provide yield increases and
a 2- to 3- bushel per acre increase will pay for the cost of the
preemergence treatment.
“Postemergence Weed Control. The rotary hoe, as well
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as standard cultivating equipment, is very effective and fast
for early-season weed control after soybeans are planted. The
rotary hoe is most effective when used before weed seedlings
have completely emerged. To avoid injury to the soybeans,
the rotary hoe should not be used early in the morning when
soybean plants are very brittle. The size of the weeds rather
than that of the soybeans usually determines when use of the
rotary hoe should be discontinued” (Continued). Address:
Plant physiologist, crops research division, ARS/USDA,
in cooperation with the Delta Branch, Mississippi Agric.
Experiment Station, Stoneville, Miss.; and plant physiologist,
crops research division, ARS/USDA, Beltsville, Maryland.
1496. WcWhorter, C.G.; Shaw, W.C. 1964. Weed control
in soybeans in the Southeastern United States (Continued–
Document part II). Soybean Digest. April. p. 10-12.
• Summary: (Continued): Rotary hoeing and consequent
mixing of the soil do not have a harmful effect on
preemergence control obtained with materials such as NPA
and Amiben. In fact, rotary hoeing seems to supplement and
improve the level of preemergence control that exists at the
time of rotary hoeing.
“Herbicidal oil applied as a directed spray across the
drill area is highly effective for the control of young annual
weeds. The Mississippi weed committee recommends a
single application at the rate of 5 gallons per acre 12 to
16 days after the soybeans have emerged. If application
equipment is already available on the farm this treatment
is very economical. Herbicidal oil should be applied to
soybeans in the same manner as it is applied to cotton.
“In many ﬁelds cockleburs are so numerous that soybean
yields are seriously reduced and harvesting is difﬁcult. In
such ﬁelds, use of 4-(2,4-dichlorophenoxy)butyric acid [4(2,4-DB)] can be effective in increasing soybean yields and
also for reducing the amount of cocklebur seed produced.
The material should be applied as a broadcast spray over the
crop at a rate of 0.2 pound per acre in volume of 10 to 20
gallons per acre.
“Soybeans can be treated from 2 weeks before blooming
until midbloom. Cockleburs should be taller than the
soybeans when 4-(2,4-DB) is applied. When cocklebur
infestations are heavy little soybean injury will be obtained
from treatment with 4-(2,4-DB) since comparatively little
herbicide will be sprayed on the crop.
“Under some conditions, however, where infestations
of cocklebur are light 4-(2,4-DB) may reduce yields if
applied to soybeans later in the season. Such injury is
usually more severe if the soybean plants are under drought
stress. Many farmers feel that a slight yield reduction may
be economically justiﬁed if the production of millions of
cocklebur seed per acre is prevented. Regardless of possible
adverse effects, 4-(2,4-DB) treatment is irreplaceable at
present in ﬁelds where the cocklebur infestation is heavy.
“Promising New Herbicides” Preemergence herbicides

besides NPA and Amiben presently registered for use in
soybeans include penta-chlorophenol (PCP), isopropyl
N-(3-chlorophenyl) carbamate (CIPC), 4,6-dinitro-osec-butylphenol (DNBP), 2-chloro-N,N-diallylacetamide
(CDAA), and 2-chloroallyl diethyldithiocarbamate (CDEC).
These herbicides have not generally been recommended in
the southeastern United States because they provided poor
broadleaf or grass control. Some of these chemicals do have
promise for preemergence use in soybeans in localized areas.
“New herbicides that have shown promise for
preernergence use in soybeans are 3-(3,4-dichloropheny1)1-methoxy-1-methylurea (Linuron), 2,6-dinitro-N,N-di-npropyl-a,a,a-tri-ﬂuoro-p-toluidine (Triﬂuralin), and 2,4-b i
s(ethylamino)-6-methylmercap-to-s-triazine (Prometryne).
Linuron has recently been registered for general use and will
be recommended on a trial basis by some experiment stations
in 1964. Triﬂuralin and Prometryne are promising herbicides
but have not been as extensively studied or developed as
Linuron. Triﬂuralin has been registered for soybeans grown
for seed, but Prometryne has not. Since these herbicides are
still in the development stage they will not be recommended
by experiment stations in 1964.
“Postemergence application of 3-(3,4-dichloropheny1)1,1-dimethylurea (Diuron) with a surfactant in the spray
has appeared promising in many experiments in the South.
Diuron-surfactant mixtures have not been registered for use
in soybeans, but further development of this practice should
offer farmers an effective post-emergence treatment that will
economically control broadleaf weeds.
“Research has consistently shown that soybean yields
of 35 to 40 bushels per acre can be produced when weed
competition is minimized. Farmers should not expect
herbicides to resolve or terminate severe weed problems,
but should utilize cultural methods favorable for soybean
development and supplement them with herbicides. Above
all, the weed control program should be planned well in
advance of planting with speciﬁc practices outlined for each
ﬁeld. A farm weed control program should be developed
considering some of the following points:
“(a) Soybeans planted in late May to early June usually
have less weed competition than earlier plantings.
“(b) Planting good seed in moist soil usually insures
quick emergence and a uniform stand; broken soybean stands
are an invitation to weeds, particularly in late season.
“(c) Poor weed control will be obtained from
preemergence herbicides applied to dry soil if no rainfall
occurs within 10 to 20 days after planting.
“(d) Soybeans should be planted on well-drained ﬁelds
so that cultivation and other weed control measures can
be used when needed; severe weed competition should be
expected when soybeans are planted in low wet areas and in
poorly drained ﬁelds.
“(e) A preemergence herbicide should be used at the
maximum recommended rate for seedling Johnsongrass
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control after preplanting or fallow control of Johnsongrass;
ﬁelds with a long history of Johnsongrass or cocklebur
contain millions of seeds per acre.
“(f) Weeds can be controlled with crop-herbicide
rotations; i.e., if a given ﬁeld has a speciﬁc weed problem
that cannot be practically controlled in soybeans, plant
another crop in the ﬁeld for which more effective established
cultural-herbicidal treatments have been developed.
“(g) Weed control plans should be developed early so
that all weed control treatments can be applied at the most
effective time.
“Even though the methods of controlling weeds in
soybeans are generally felt to be poor by comparison with
those in other crops many farmers can beneﬁt from more
intensive use of herbicides in their soybean production
program. Too often farmers try a preemergence treatment,
but use no postemergence herbicide or use no preemergence
herbicide and then, when confronted with a severe weed
problem, try a post-emergence herbicide as the last resort.
“Herbicides for use in soybeans, like those for other
crops, are most effective when worked into a well-planned
production program. Such a program considers the problem
of each ﬁeld and of each crop on a total farm basis.”
Photos (p. 11) show: (1) “Johnsongrass and coffeeweed
growing in soybeans on a clay soil in the Mississippi Delta.
This is typical of thousands of acres in the Delta of Arkansas,
Louisiana, and Mississippi.” (2) “In the background are
soybeans growing in Johnsongrass 5 weeks after planting in
the conventional manner after three pre-planting diskings;
in the foreground are soybeans planted after a preplanting
application of Dalapon at 3.7 lb/acre and four preplanting
disk cultivations.” (3) “To the left: control of seedling
Johnsongrass with preemergence Amiben at 2 lb/acre; to the
right, untreated soybeans.” Address: Plant physiologist, crops
research division, ARS/USDA, in cooperation with the Delta
Branch, Mississippi Agric. Experiment Station, Stoneville,
Miss.; and plant physiologist, crops research division, ARS/
USDA, Beltsville, Maryland.
1497. Soybean Digest. 1964. Strayer calls weed control no. 1
problem. May. p. 72-74, 76.
• Summary: “’The No. 1 problem in soybean production in
the United States today is weed control;’ Geo. M. Strayer,
American Soybean Association executive vice president,
told the oilseed, peanut, and sugar crops research advisory
committee of the U.S. Department of Agriculture in
Washington, D.C.
“’Whether it be north or south, east or west; control of
grasses and weeds in the production of the soybean crop
presents more problems, reduces more yields and increases
production costs more than any other one item,’ said Strayer.
‘It has been reliably estimated that weeds cost soybean
farmers a minimum of $150 million annually. There are
few completely acceptable and no totally reliable chemicals

for controlling weeds in soybeans. Farmers spend millions
of dollars and millions of hours of labor trying to control
grasses and weeds in the soybean crop by cultural, chemical
or mechanical methods. Yet the weed control problem
becomes more acute and costly each year.
“’Yet in the solution of this No. 1 problem in soybean
production in the United States today the Agricultural
Research Service has the equivalent of one scientist devoting
full time to the solution of weed control problems in the
production of the soybean crop! This is like adding one
drop of water to the ocean–it contributes to the total, but it
certainly does not raise the level very much! Weed control
problems are not solved overnight, and certainly some place
in the budget of the U.S. Department of Agriculture there
must now be available sufﬁcient funds to institute adequate
work to assist in the weed control problems which we know
are going to become more persistent and more troublesome
through the next decade.
“’Fundamental basic research in the physiology and
nutrition of the soybean crop is the No. 2 research need
of the U.S. soybean producer. The soybean crop produces
comparatively better than most other crops on soils of
low fertility levels, but it fails to respond satisfactorily to
improved fertility and environment.
“’There is some factor or combination of factors now
placing a limit on soybean yields. We must know more about
the physiology of this relative newcomer from the Orient, we
must learn to understand it, determine what these factors are
which are limiting yields. This means fundamental research
in the physiology and nutrition of the soybean plant. The
American Soybean Association has repeatedly urged, as have
other soybean industry organizations, that research in this
very basic area be expanded and speeded up. Your committee
has repeatedly pointed out the need for such research, giving
it one of the top priorities in your recommendations.
“Varietal Research: Ranked third in our list of research
areas on soybeans which need attention is expansion of the
soybean varietal breeding work. In most areas of the United
States we now have fairly satisfactory soybean varieties,
based on our present-day knowledge of the physiology of
the soybean plant, but the most logical approach to control
of Phytophthora root rot, the soybean cyst nematode and a
host of other disease and insect pests seems to be through
the production, in an accelerated breeding program, of new
varieties or strains of present varieties which are either
resistant to or tolerant of these diseases and insects. This
need will become much more intensiﬁed in coming years, as
we continue to increase soybean production.
“’This work has not kept pace with the growth of the
production of the soybean crop, and the funds available for
it are totally inadequate when viewed in terms of the size
of the 700-million-bushel crop–estimated to bring $1.8
billion to U.S. farmers this year. Development of disease
resistant or insect resistant or tolerant varieties cannot be
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done overnight–this is the type of work that takes years to
produce results. ‘With the highest of compliments to the
work which has been done in soybean varietal development,
one of the greatest needs of the soybean industry today is for
intensiﬁed breeding work carried on at stations located in the
different production areas posing different problems, aimed
at keeping the United States ahead of the world in soybean
production during coming decades. This we propose as the
third most important ﬁeld of research work which needs
encouragement, stimulation and expansion.
“’The soybean is a legume crop. Symbiotic nitrogen
ﬁxing bacteria ﬁnd soybean roots a favorable host when
applied with the seed or found in the soil. Because of the
high protein content the production of a crop of soybeans
requires large amounts of nitrogen. For example, 40 bushels
of soybeans require 140 pounds of a viable nitrogen in
the seed alone, plus the amount required to produce the
vegetative portions of the plant. For some reason direct
applications of nitrogen fertilizer do not bring the same
plant response as that produced by proper inoculation. In
addition, the cost when produced by symbiotic bacteria is
almost nil, while the cost of chemical nitrogen sources is
so great that the response does not make it economic under
most circumstances. There is no cheaper source of nitrogen
in the world than that ﬁxed by selected bacterial strains.
When properly utilized the nitrogen ﬁxing bacteria not only
supply sufﬁcient nitrogen for the soybean crop but also leave
residual supplies for use of following crops.
“’Just how do symbiotic bacteria produce nitrogen?
How can more effective strains be produced ? Exactly what
is the role of the host plant? How can it be made even more
responsive ? Research to determine how the production
of symbiotic nitrogen can be improved is greatly needed.
Knowledge in this area has not been expanded in the past
20 years Strangely this is one of the forgotten lands so far as
research work at the federal level is concerned. We are using
the same strains of bacteria in the same way as we were 20
years ago, and we know little or nothing more about them
than we did then. Practically no research is being carried on
in this ﬁeld, yet it is essential to efﬁcient soybean production
in the United States.
“’Nodulation depends completely on the interaction of
two distinctly different species-the soybean plant and the
nodulating bacteria. Wider knowledge of the genetics of
both species might well result in great improvement in the
nitrogen ﬁxation process.
“’Tied in with this is the necessity of far greater
knowledge of the effects of seed disinfectants, applied to
soybeans as a means of controlling seed-borne diseases, on
nodulating bacteria, whether applied to that seed or already
present in the soil. There also is no knowledge on the effects
of weed control chemicals on nodulating bacteria, and there
may be some serious implications in this relationship.
“’Because there is no signiﬁcant work being done in

this area–because no USDA manpower is devoted to studies
in any phase of this entire relationship between plant and
bacteria, and because nitrogen produced by symbiotic
bacteria is the cheapest source available to American
Agriculture today, and at the same time the most effective
in increasing soybean growth and yields–we consider
basic research work in this ﬁeld to be highly essential’”
(Continued).
1498. Soybean Digest. 1964. Strayer calls weed control no. 1
problem (Continued–Document part II). May. p. 72-74, 76.
• Summary: (Continued): “Judd’s Statement:
“Said R.W. Judd, managing director of the National
Soybean Crop Improvement Council, who also appeared
before the committee: ‘Production research investigations
by the Agricultural Research Service, USDA and by state
experiment stations are conducted to improve crop quality
and production efﬁciency. Crops which have been grown
in this country for a century or more and crops having
dedicated sponsors in Congress and at our Universities have
received more adequate research support than the young
giant, soybeans. A comparison of the scientist manpower
invested in production research reveals the extremity of
variation among crops. The 1961 crop values and scientist
man-years employed by ARS, USDA and universities
provide the following pertinent information:
“Scientist Man-Years Employed per $100.
“Soybeans 2.46
“Corn and grain sorghum 3.17
“Wheat and rye 5.19
“Cotton 5.22
“Tobacco 5.57
“Oats and buckwheat 6.82
“Rice 6.93
“Barley 11.66
“Potatoes 15.43
“Sugar beets and sugarcane 28.49
“It is not my intent to imply that any crop is receiving
excessive support in funds allocated for the employment of
production research scientists. However, it is apparent that
our nation’s fourth most valuable crop, soybeans, has had
the lowest research investment in relation to its value to our
farmers.
“’There are 20.8 professional scientist man-years
engaged today in soybean production investigations by the
Agricultural Research Service while our universities have
an estimated 25.0. Soybean acreage and production has
increased at a rapid pace without a comparable increase
in research investment by ARS and state experiment
stations. Your committee has recognized this and strongly
recommended production research be expanded.
“’A comparison of yield increases for various U.S. crops
during the last decade shows the effect of a retarded soybean
production research program. Yields were computed for a
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5-year average to minimize any extreme ﬂuctuation which
might occur in any single year.”
This table has 4 columns: 1. Crop. 2. Average yield
1949-1953 (per acre). 3. Average yield 1959-1963 (per acre).
4. Yield increase in decade (%).
“’You will note that in the 15 crops listed, soybeans,
sugar beets and ﬂax rate the lowest in yield increases.
This committee is responsible for recommendations for
these three crops. Your reports have repeatedly contained
requests for increased production research. Someone has
made a decision in ARS that soybeans have not sufﬁcient
merit to justify more research funds. Direct appeals to the
Congressional sub-committees on agricultural appropriations
have been the only means of securing additional funds to
expand soybean production research over the past several
years.’”
“During its weeklong meeting in Washington in January,
the oilseed, peanut, and sugar crops committee reviewed and
evaluated USDA research on oilseeds, peanuts, and sugar.”
1499. Burnside, O.C.; Colville, W.L. 1964. Yield
components and composition of soybeans as affected by
mechanical, cultural, and chemical weed control practices.
Agronomy Journal 56(3):348-51. May/June. [10 ref]
• Summary: “Synopsis: Soybean yields were positively
correlated (0.01) with plant height at maturity, lodging,
weight of 100 seeds, seed-bearing nodes, number of pods,
and number of seeds per plant, and negatively correlated
(0.01) with weed yields, height of lowest pod, bushel
weights, and oil percentage of seed. Weed control treatments
of tillage, row spacing, and amiben had a marked effect on
the characters affecting soybean yields.” Address: Assoc.
Profs. of Agronomy, Univ. of Nebraska, Lincoln.
1500. Laster, Marion. 1964. Soybean insect problem studied
in Delta station. Mississippi Farm Research 27(6):1, 3. June.
[1 ref]
• Summary: “In recent years stink bugs have been so
numerous in soybean ﬁelds in some areas that they
have caused economic losses to the farmer. They began
attracting attention of soybean farmers in 1959 when heavy
populations were observed in the ﬁeld and large numbers
in the combined beans during harvest. Some instances were
reported where buyers were discounting stink bug damaged
beans. Studies were initiated in 1960 to gather information
on the problem.
“Periodic surveys throughout the season showed that
there were three species of stink bugs that caused damage to
soybeans. These species were the southern green stink bug,
Nezara viridula; the green stink bug, Acrosternum hilare;
and the brown stink bug, Euschistus servus. The Southern
green stink bug was the dominate species and the one
causing most of the damage to soybeans. These studies were
conﬁned to the southern green stink bug.

“The symptoms of the injury were described as follows:
“’Injury results when the bugs insert their needle-like
mouthparts through the pod and into the individual bean.
A secretion of the bug presumably is injected into the bean
to liquefy tissue so that it can be withdrawn. This produces
areas of partly empty cells, which to the naked eye appear as
irregular white splotches, of an apparently chalky texture.
“’A brown or black discoloration frequently
accompanies the injury, probably because of tissue
breakdown following invasion by micro-organisms.
“’A very small “wart” generally is found on the seed
coat at the point where it was punctured. The seed coat is
frequently sunken and wrinkled in the injured area, due to
damaged tissue beneath.
“’These various symptoms can be seen through the seed
coat, except when the damaged area is very small. For an
absolutely accurate check on damage, it may be necessary to
peel the seed coat away and inspect the entire surface of the
cotyledon. Another method is to split the beans with a knife.’
“Cage studies showed that stink bugs damaged beans
shortly after pods formed until harvest. However, during
the years 1960-62, the stink bug did not appear in damaging
numbers in the soybean ﬁeld until late August and early
September. This indicates that soybeans should be checked
periodically beginning in mid-August for populations of this
pest.
“Infestations of stink bugs may be determined by
shaking the beans (over the middle) in a measured distance
of row and counting the number of all stages of stink bugs
that fall on the ground. This should be done at several
locations throughout the ﬁeld to determine the extent of
the infestation. Cage studies have shown that an average of
one stink bug per six feet of row will justify treatment for
control.
“Life history studies were made on ﬁve pairs of stink
bugs during the season of 1961. These insects completed
their ﬁfth molt on July 30. The preoviposition period (from
last molt to ﬁrst egg cluster) was 10 to 13 days. First mating
occurred 5 to 6 days after completion of last molt. The
number of egg clusters ranged from 6 to 12 per female with
an average of 9.4. The number of eggs per cluster ranged
from 41 to 103 with an average of 83.6. The total number of
eggs per female ranged from 514 to 994 with an average of
803. There was a range of 3 to 21 days between deposition of
egg clusters with an average of 8.6 days. Subsequent matings
usually occurred within a few hours after deposition of each
egg cluster.
“The egg clusters are usually deposited on the lower
side of a leaf of the soybean plant. The eggs hatch within a
few days and the stink bug goes through ﬁve nymphal instars
[stages] before reaching the adult stage. Table 1 shows the
rate of development for three periods of the growing season.
“The ranges in time of development indicate that the
stink bug may complete the life cycle from egg to adult in
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24 to 57 days; however, the shortest developmental period
for an individual in these studies was 27 days and the longest
period was 48 days.
“The small nymphs remain in the cluster during the ﬁrst
and second instars and do no damage to the soybeans. The
third instar nymphs spread out on adjoining plants and feed
on the beans. The beans are susceptible to feeding injury
until they reach a stage of maturity that they are too tough to
be punctured by the mouthparts.
“Surveys during the past three years have shown
that stink bug populations did not build up sufﬁciently
high to cause economic damage until late August or early
September. This indicates that two applications of an
effective insecticide applied at a ten-day interval, early to
mid-September, when stink bugs occur, should control most
economic infestations.
“Several insecticides were found to be effective against
the stink bug but the residue problem prevents the use of
many of these insecticides. Methyl parathion at the rate
of 0.5 pound per acre was the most effective and most
economical of the insecticides tested. Methyl parathion is
approved for use on soybeans with a 20-day waiting period
between last application and harvest.” Address: Delta Branch
Experiment Station, Stoneville, Mississippi.
1501. Soybean Digest. 1964. North Carolina breaks
60-bushel barrier again. June. p. 18.
• Summary: “For the third time in 4 years the 60-bushel
barrier in soybean production has been topped by North
Carolina farmers, according to the Southern Planter.
“Russell Brock, Rt. 2, Mount Olive, has been named
North Carolina soybean growing champion for 1963 with a
yield of 60.1 bushels per acre. His was the only 60-bushel
yield ofﬁcially recorded in the state during the past growing
season. Thus, he earned membership in the state’s exclusive
“50-Bushel Soybean Club” with bushels to spare.
“The state record of 62.4 bushels per acre was recorded
in 1961.
“The runner-up in the annual contest was Joe Ratcliff,
of Pantego, with a yield of 54.1 bushels per acre. Ratcliff
was the state champion in 1962 with a yield of 53.4 bushels.
Second runner-up was Harold Gregory, of the Gregory
Community, Currituck County, with a yield of 53.7 bushels.
Sam Ward and Joe Maxwell, Cherokee County, were the
District III winners with a yield of 48.9 bushels per acre.
“A total of 40 people entered the contest last year with
an average yield of 44.8 bushels per acre being produced.
The state average is 24 bushels per acre.
“Brock is the ﬁrst farmer outside of northeastern North
Carolina to win the contest since it was started in 1960 by
the Agricultural Extension Service to promote good soybean
production practices. He planted the Lee variety in late May
in 40-inch rows. He limed at the rate of 2,000 pounds of
lime per acre as recommended by a soil test. No fertilizer

was recommended, but he used 500 pounds of 5-10-10 per
acre at planting. The soybeans were cultivated twice with a
rotary hoe and once with shallow sweeps. They were sprayed
with a combination of DDT and toxaphene to control corn
earworms in late summer.
“Joe Ratcliff, while placing ﬁrst in 1962 and second in
1963, followed almost the same management practices. He
planted the Lee variety in the middle of May using about 240
pounds of 2-12-12 fertilizer per acre. A soil test showed the
lime content of his soil satisfactory. His weed control was
good.
“Both Mr. Ratcliff and Mr. Brock averaged over 40
bushels per acre on nearly 200 acres of soybeans planted in
1963.”
1502. Shaw, W.C. 1964. Weed science–Revolution in
agricultural technology. Weed Science 12(3):153-62. July.
[14 ref]
• Summary: Note: The writer is President, Weed Society of
America (WSA), 1962-1964. This presidential address was
presented at the WSA meeting, February 10-13, 1964, PickCongress Hotel, Chicago, Illinois.
“Abstract: Weed Science–a new scientiﬁc discipline, has
evolved and caused a revolution in agricultural technology.
Weeds and their control are basically ecological and
economic problems. The losses caused by weeds and the
cost of their control, now estimated to exceed $4½ billion
annually, are motivating forces in the revolution.
“The technological revolution in Weed Science is
characterized by the rapid and extensive acceptance and
use of chemical weed control methods, expanded scope
and diversity of weed research, advances in Weed Science
technology, needs and challenges for advances in future
technology, impact of chemical weed control on farm
management practices, and its effect on the objectives and
direction of agricultural research and educational programs.”
This excellent article shows that the extent of chemical
weed control on farms in the USA almost doubled between
1959 and 1962. In terms of extent of use, herbicides were
most widely on corn, followed by cotton then soybeans.
Postemergence herbicides (after the weeds had emerged)
were much more widely used than preemergence. Address:
Plant Physiologist, Crops Research Division, Agricultural
Research Service, USDA, Beltsville, Maryland.
1503. Soybean Digest. 1964. Treﬂan cleared by USDA for
use on all soybeans. July. p. 9.
• Summary: The USDA has “cleared the new weatherproof
weed control, Treﬂan, for use in soybeans grown for all
purposes. Previously, the herbicide was used only on
soybeans grown for seed.” In several years of intensive
research and ﬁeld trials, “Treﬂan demonstrated a higher
degree of dependability than any previous preemergence
herbicide available for soybeans.” Reported to be
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weatherproof, it “works whether it rains or not following
application. Heavy rains or shallow cultivation don’t affect
its weed control activity.”
1504. Peters, Sidney C. 1964. Good insects too (Letter to the
editor). Chicago Tribune. Aug. 28. p. 16.
• Summary: “Elgin, Aug. 22–Several days ago Walter
Trohan (my favorite columnist) warned that food prices
would go up if the anti-pesticide voices prevail. The antipesticide people have never been against all pesticides, only
the deadly, long-lasting chlorinated hydro carbon poisons of
the DDT variety.”
Actually, there are many safer pesticides available. New
Zealand has now banned DDT plus a long list of American
favorites including dieldrin, aldrin, lindane, etc.
A new book, ‘Gardening without Poisons,’ by Beatrice
Trum Hunter, points out that over 3,000 plants have known
insecticidal properties. Moreover, says Mrs. Hunter, there are
76,000 “good” insect species in the United States and only
10,000 “bad” ones. Address: Member, board of directors,
Illinois Natural Food Associates.
1505. Corbett, D.C.M. 1964. A supplementary list of plant
diseases in Nyasaland. Mycological Papers (Commonwealth
Mycological Institute) No. 95. p. 1-16. [12 ref]
• Summary: Diseases of the soya bean (Glycine max)
L. Merr. include: Leaf spot (Cercospora canescens
and Mycosphaerella phaseolorum). Bacterial pustule
(Xanthomonas phaseoli var. sojense).
A diseases of Glycine javanica L. Yembe is: False rust
(Synchytrium dolichi).
A disease of Dolichos sp. Shitamba is Root knot
(Meloidogyne sp.) [nematode]. Address: Plant Pathologist,
Dep. of Agriculture, Nyasaland.
1506. Waddell, Elmer. 1964. ASA charter member tells of
experience with soybeans. Soybean Digest. Aug. p. 22-23.
• Summary: The author, a pioneer, has been growing
soybeans for 47 years. “I was one of the farmers of Christian
County who attended the ﬁrst meeting that formed the
American Soybean Association. I am a charter member.
“The University of Illinois had been experimenting with
soybeans, telling farmers they could replace corn and that
chinch bugs would not bother them. That appealed to a lot
of Christian County farmers who had suffered losses from
chinch bugs... The ﬁrst soybeans I ever saw harvested were
on Dick Allen’s farm near Blue Mound, Illinois. It was in the
fall of 1916. Then and there I decided to raise soybeans. In
1917 I purchased through the University of Illinois enough
seed at $7 per bushel to plant 20 acres...
“In the year 1921, the ﬁrst carload of beans ever shipped
from the Midwest was shipped from Stonington to Chicago
Heights and was processed by I.C. Bradley, who later was
made manager of Wayne Soybean Mill (now Allied Mills) at

Taylorville, Ill. It is one of the largest and most up to date of
its kind in the world... There are more living pioneer growers
of soybeans in Christian County (of 40 years’ experience or
more) than any county in the Midwest.”
In 1921 the author invented an early soybean seed
harvester and huller, which he demonstrated widely and
which prompted many Illinois farmers to start soybean
production. A photo shows Mr. Waddell. Address:
Taylorville, Illinois.
1507. Frederick, Lloyd R. 1964. Latest developments in
soybean inoculation. Soybean Digest. Sept. p. 63-65.
• Summary: “Inoculation of soybeans by rhizobia, the
nodule bacteria, has been a tremendous success. Naturalized
strains of rhizobia are found in most soils where the soybean
has been grown for a period of years. The unique ability
of nodulated legumes to use nitrogen (N2) from the air
has helped give the soybean its prominent place in U.S.
agriculture.
“We, along with researchers in other places, are
trying to narrow the ‘knowledge gap’ about soybeans and
inoculation. How do rhizobia enter the plant and cause
nodules to form? Why are some strains of rhizobia more
infective and effective than others? What kind of rhizobia
have become naturalized in our soils? Can superior rhizobial
strains be established in the nodules of soybeans when other
rhizobial strains are present in the soil? How can inoculation
level be evaluated? Many other questions arise, but our
considerations will be limited to a few aspects of soybeans
and inoculation.
“How do rhizobia infect a plant and cause the formation
of a nodule? Only certain rhizobia infect certain legumes,
that is, there is a very speciﬁc relationship between legume
and rhizobium. Rhizobia which nodulate soybeans are
commonly called soybean rhizobia and have the scientiﬁc
name, Rhizobium japonicum. These may have many strains
which vary in infectiveness (ability to form nodules) and
effectiveness (ability of nodules to ﬁx N, for plant use).
“The rhizobia multiply and develop along the growing
root. So do many other bacteria. In some legumes, a curling
of the root hair cells has been observed as the ﬁrst sign
of rhizobial infection. A growth-promoting substance,
indoleacetic acid (IAA), can be formed by rhizobia. IAA has
also been thought to cause root hair curling. IAA may play
a role in infection, but that role is not yet clearly deﬁned.
Swedish workers, especially Fahraeus and Ljunggren, have
found that some legume roots make an enzyme, called
polygalacturonase, when they are in the presence of the
carbohydrate capsular material formed by the rhizobia. Since
root cell walls also contain carbohydrates of this type, this
pectic enzyme could result in softening of the root cell wall
which could allow the rhizobia to enter the root. This idea
seems promising, but the intriguing mystery of the infection
of the root by rhizobia is still essentially unsolved. More
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knowledge about the mechanism of infection could result
in more effective inoculation. We hope to learn a great deal
more about the plant’s role in infection and nodulation.
“The bacterial part of this partnership has been known
less than a hundred years. When the soybean was introduced
into the United States, inoculum was necessary to establish
nodules on the plant because no rhizobia of the right kind
were present. Today, we ﬁnd naturalized strains of rhizobia
in most soybean-growing areas.
“To ﬁnd out more about these rhizobia, some way
of identifying them quickly had to be used. A serological
technique was used. The rhizobia were injected into the
vein of a rabbit, whose blood then formed antibodies
which reacted with the rhizobia that were injected, but not
with other rhizobia. If a suspension of rhizobia cause a
precipitation with the serum from the rabbit blood, these
rhizobia are in the same serological group. Through the
leadership of Dr. H.W. Johnson, and co-workers at Beltsville,
the soybean rhizobia had been placed into numbered
serological groups. Different serological groupings of
rhizobia in soils of Iowa, Maryland, Mississippi, and South
Carolina were found by USDA workers.
“Dr. Damirgi, while at Iowa State, did a more detailed
study of the rhizobia in Iowa soils. Serogroup 123 was
dominant in most soils without free lime in the surface (pH
less than 7.8), was present in 21% to 92% of the soybean
nodules from different soils, and was present in an average of
52% of the soybean nodules tested. Dr. Damirgi discovered
a new serogroup, now called 135, which occupied 60% to
90% of the nodules in Iowa calcareous soils. Most of the
nodules in Iowa were infected with one of four serogroups:
123, 135, 31 and 3. Serogroups 3 and 31 were found in small
percentages in many soils. In one ﬁeld, samples of soybean
nodules were taken every 30 feet along a slope where the
pH changed from 5.6 to 8.3. In the samples from soil having
a pH less than 7, serogroup 123 was found in most nodules
(60% to 95%). Less than 100 feet away, in calcareous soil
with a pH about 8, 75% to 90% of the nodules were infected
with serogroup 135. While the pH of the soil had a marked
effect on 123 and 135, other soil factors which may affect the
dominancy of a serogroup need evaluation.
“Inﬂuence of Variety: The host variety has an inﬂuence
on both the infectiveness and effectiveness of the rhizobia.
Many of you are familiar with the work Dr. C.R. Weber has
done in developing soybean isolines for nodulation which
are genetically alike except that of a pair the susceptible
one will nodulate and the resistant one will not nodulate
under ﬁeld conditions. These nodulating and nonnodulating
isolines offer a unique tool for measuring symbiotic
relationships which were heretofore difﬁcult to assess. An
example is the use of a pair of isolines at Ames to determine
that about 3 pounds of fertilizer were needed to give an
increase of 1 pound of nitrogen in the soybean plant. Use of
these soybean isolines also may yield the key to resistance

and susceptibility of legume plants to nodule formation.
Elkan and his co-workers at North Carolina have found
that the microbial ﬂora around the roots are different for
each member of the isoline pair. Growing the pair in close
proximity reduced the nodulation of the susceptible isoline.
Roots of the resistant isoline excreted materials which
changed the rhizobia to the noninfective bacteroid form.
Clark showed that grafting did not change the susceptibility
of the root to nodulation. On the other hand, the rhizobial
strain does affect the nodulation response. While many
rhizobial strains effectively nodulate the susceptible soybean
isoline, only a very few strains have produced nodules on the
resistant isoline in sand culture, and nodulation has not been
found on the resistant isoline in ﬁeld soils.
“Apparently, serogroup 123 is not only effective but
also very competitive in infectivity for most of the soybean
varieties currently used in Iowa. Rhizobia in serogroup 3 and
123 were mixed in the initial inoculum for Hawkeye in ratios
of 10:1, 1:1 and 1:10. Serogroup 123 was found in half or
more of the nodules with all these ratios. At the present time,
we can say that there are some real interactions between
host variety and rhizobial serotype, but the causes of these
relationships remain to be determined.
“We’ve been talking about soybeans. And inoculation.
Inoculation of a legume should result in effective nodules
on the legume. Today, inoculated rhizobial strains must
possess superior infectivity and effectivity to be of value.
Inoculation should be evaluated by proper tests. What do the
tests for inoculation mean? In the common, grow-out test,
several seeds are planted in sand in a container; the plants are
grown in a greenhouse or growth chamber. A positive test for
inoculation with rhizobia is obtained if the four- to six-weekold plants have nodules and good growth with dark green
leaves. We were surprised to ﬁnd that a positive test really
means only that at least one seed carried a few rhizobia per
seed. We have repeatedly found all plants nodulated even
if only one seed carried rhizobia. Apparently, this result is
obtained because of transfer of rhizobia from one plant to
another in the sand culture. (This transfer of inoculum in
sand culture is probably due to multiplication of the rhizobia
and their movement through the medium. The transfer of
rhizobia in ﬁeld soils probably would be much more limited.)
Much better information on the level of inoculation can be
obtained if seeds are grown in separate containers. With such
a test, by proper dilution, the number of effective rhizobia
per seed can be determined.
“Today’s Problem: Today, the inoculation problem is
not simply one of providing a compatible rhizobium for
soybeans in a soil which has no soybean rhizobia present.
Instead, we are faced with the challenge of providing
superior strains in the inoculum and inoculating in a manner
which will establish those strains in the nodules. Recent
work by Johnson, Means and Weber indicated that the usual
inoculation techniques generally were not very effective in
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establishing new strains in the nodules of soybeans grown in
ﬁeld soils containing naturalized rhizobia. Inoculation with
certain strains of rhizobia, however, nearly always resulted
in an increase of that strain in the nodules. Increasing the
amount of inoculum, the use of stickers (sugar, gum arabic,
honey, other additives) and time of inoculation showed
promise of increasing the effectiveness of inoculation, but
much yet is to be learned about inoculation under today’s
conditions.
“Infective and effective Rhizobium japonicum can
supply soybeans with abundant and economical nitrogen
from the air (N2). Improved methods of inoculation with
superior, selected strains of rhizobia may well be one of the
simplest and most economical ways of increasing yields of
soybeans.”
A portrait photo shows Lloyd Frederick.
Note 1. This is the earliest document seen (Nov. 2018)
that contains the word “serogroup” or the term “serogroup
123.”
Note 2. This is the earliest document seen (Nov. 2018)
that contains the word “nonnodulating” (written solid, as one
word), or the term “nonnodulating isolines.” Address: Dep.
of Agronomy, Iowa State Univ., Ames, Iowa.
1508. Nikolic, Veljko; Stakic, Dejan. 1964. Mozaik soje u
Jugoslaviji [Soybean mosaic virus in Yugoslavia]. Savremena
Poljoprivreda (Contemporary Agriculture) 12(9):683-95.
Sept. [16 ref. Scr; eng]
• Summary: This is the earliest document seen (July 2012)
in which the soybean mosaic virus is described in detail in
Yugoslavia. Address: 1. Dr.; 2. Eng. Both: Pasteur Inst., Novi
Sad, Vojvodina autonomous region, Serbia, Yugoslavia.
1509. Klingman, D.L. 1964. Report of the Terminology
Committee, Weed Society of America. Weeds 12(4):328-32.
Oct.
• Summary: “The objectives of the WSA Terminology
Committee are (1) to coordinate terminology in weed
science, including the selection and approval of common
names for herbicides and weeds, and (2) to review, revise,
and develop standardized terms, abbreviations, and
deﬁnitions used in weed science.”
Note: Each herbicide has a common name (most have),
an abbreviation, and a chemical name. Address: Chairman,
Crops Research Division, Agricultural Research Service,
USDA, Beltsville, Maryland.
1510. Ontario Soya-Bean Growers’ Marketing Board. 1964.
Research on soybeans: Presented to the Honourable Harry
Hays, Minister of Agriculture, Ottawa. Chatham, Ontario,
Canada. 7 p. Oct. 26. 28 cm.
• Summary: Ontario’s 10,000 soybean growers have
assessed themselves via a levy on their Marketing Board in
order to study ways to increase soybean yields and expand

production. “Soybean production in Ontario has had a
phenomenal growth. Production was spurred by the war
effort and shortage of fats and oils. Production has been
limited to the southern part of the Province of Ontario and to
a lesser extent the southern part of the Province of Manitoba,
and has reached about one-third of Canada’s requirements...
“It is a rarity today in agriculture to ﬁnd a commodity
with so much domestic market potential. Vast deﬁciencies
of protein meals and vegetable oils exist in Canada–it
is imperative that every effort be made to ﬁll the gap by
domestic production.”
Canada presently has to import $60 million worth of
soybeans, soy oil and soybean meal. Although exports of
soybeans and soybean products total $30 million, this deﬁcit
of $30 million is a major factor in Canada’s trade balance
with the U.S.
A chart on page 4 shows exports, production, imports,
and crushings of whole soybeans only from 1965-1963.
Research is needed on weed control in soybeans, and the
development of growth regulators that enable the soybean
plant to produce less leaves and more pods.
The report closes with the following: “Request: This
submission is made to request the government to make more
funds available speciﬁcally for soybean research, and to
place more emphasis on the needs of the soybean industry.
Respectfully submitted, F. Hyatt–Chairman, R. Smith, Past
Chairman, L. Longhurst–Vice-Chairman K.A. Standing–
Secretary-Manager, The Ontario Soya-Bean Growers’
Marketing Board.” Address: Box 668, Chatham, Ontario,
Canada.
1511. Lo, T.C. 1964. Control of seed-borne diseases by
radioactive irradiation. Botanical Bulletin of Acadenia
Sinica, Taipei 5(1):1-16. [16 ref. Eng; chi]*
Address: Chung Hsing Univ., Taichung, Formosa.
1512. Report of the Ministry of Agriculture, Rhodesia and
Nyasaland. 1964. Botany, plant pathology, and seed services.
For the year 1963. p. 45-53. *
• Summary: Fungus diseases of soybeans (Colletotrichum)
were reported in Malawi.
1513. DeBach, Paul. ed. 1964. Biological control of insect
pests and weeds. New York, NY: Reinhold Publishing Corp.
xxiv + 844 p. Illust. Port. 23 cm. [2300* ref]
• Summary: An early classic, still widely used. The soybean
is mentioned twice on page 754.
Facing the title page is this “Dedication: This book is
dedicated to the late Professor Harry S. Smith, the mentor,
inspiration and former chief of nearly all of the chapter
authors. For many years Professor Smith was recognized
as one of the world’s outstanding authorities on biological
control. He was in charge of biological control work in
California from 1913 to 1951, ﬁrst in the State Department
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of Agriculture from 1913 to 1923, then in the University of
California from 1923 until his retirement in 1951. Under his
guidance the ﬁrst American continental projects on biological
control of weeds and on insect pathology were developed in
California. Royalties from this book go to the Harry S. Smith
Memorial Fund of the University of California, which is
used to help students and to promote progress in the ﬁeld of
biological control.”
Above the dedication, a large picture shows Prof. Smith
working at his desk.
Contents: Section I: Introductory. 1. The scope of
biological control. 2. The historical development of
biological control: Introduction, early use of predaceous
insects, discovery if insect parasitism, early 19th century
origins, American agriculture sets the stage, Asa Fitch,
Benjamin Walsh, the ﬁrst experiments begin, the introduction
of vedalia [a predatory ladybird beetle] to California, Riley’s
plan to control cottony-cushion scale, search for the scale’s
native home, Koeble’s mission to Australia, the introduction
of the vedalia,...
Section II: The ecological basis of biological control. 3,
Population ecology–historical development. 4. The concept
and signiﬁcance of natural control. 5. Some biological
control concepts and questions.
Section III: Biology and systematics. 6. Biological
characteristics of entomophagous adults.
Note: This is the earliest document seen (April 2019)
that is about “biological control” (or with “biological
control” in the title) that also mentions soybeans. Address:
Entomologist and Prof. of Biological Control, Univ. of
California, Riverside, CA.
1514. Hunter, Beatrice Trum. 1964. Gardening without
poisons. Boston, Massachusetts: Houghton, Mifﬂin Co. xiv +
314 p. Illust. 22 cm. [150+* ref]
• Summary: This is the story of restoring a California
citrus ranch to productivity using organiculture [organic
agriculture]. Points out that over 3,000 plants are known to
have insecticide properties.
Soybeans are used as a cover crop and for weed control–
see p. 55, 72, 107, 112, 125, 159, 162, 205. Address: White
Mountains, New Hampshire [by July 1965: Hillsboro, NH
03244].
1515. Shefﬁeld, F.M.L.; Kulkarni, H.Y.; Wamagata, F.
1964. Plant pathology–Miscellaneous diseases. East African
Agriculture and Forestry Research Organization, Record of
Research & Annual Report For the period 1st Jan. to 31st
Dec. 1963. 137 p.
• Summary: What were apparently virus diseases in
leguminous crops were often found to be caused by herbicide
damage. “A virus prevalent in Soya in the Kitale area [of
Kenya] causes severe symptoms in four varieties of Soya...
Although this virus has the behaviour of soya mosaic we

have not been able to show that it is seed transmitted nor
have we transmitted it by four aphid species tried.
“A virus causing a witches’ broom symptom was
found in Soya at Nachingwea [Tanganyika] but was of
rare occurrence. It causes severe symptoms in four soya
varieties... We have found not evidence of seed transmission
and have failed to transmit it by ﬁve species of aphids.”
1516. Shen, T.H. 1964. Agricultural development on Taiwan
since World War II. Ithaca, New York: Comstock Publishing
Associates (A division of Cornell University Press). 399 p.
See p. 158-60, 206-09, 306-07. [20+ ref]
• Summary: The section on Central Taiwan (p. 159-60):
states: “3. Soybeans. A Japanese variety of soybean called
Shih-Shih (Jikkoku in Japanese) and grown for oil extraction
has been selected for extension. Three hundred hectares were
tried in the winter of 1958. It is interplanted in the second
crop rice ﬁeld in early October, about ten days before the
rice harvest. For this purpose the early varieties of second
crop rice such as Taichung 150, 178, and 180 are preferred,
because they are harvested before they can shade the soybean
seedlings. Shih-Shih matures in late January, long before
the transplanting of the ﬁrst crop rice. It is well adapted to
central Taiwan and yields about 1,200 kg. per hectare.”
In the section on Southern Taiwan (p. 161): Two
soybean varieties, Palmetto and Sankuo, have been selected
for extension. Details are given.
The long section titled “Soybeans” (p. 206-209)
begins: “Soybeans, formerly a minor crop, have become
important in recent years owing to increasing local demand
for oil, for the many kinds of food made of soybeans, and
for bean cakes for animal feed. Taiwanese annual soybean
requirements for food and oil alone are 120,000 to 130,000
metric tons. Of this amount less than a quarter is produced
locally; the rest, or about 100,000 metric tons, is imported,
primarily under the U.S. Aid Commodity Program. In order
to reduce the imports, efforts have been made in the last ten
years by ICRR and PDAF to improve varieties and culture
methods and to control insects. The ﬁrst improved variety
was released for commercial planting in 1956 in Miaoli,
where soybeans had never before been grown. Other new
improved varieties have also been extended in other areas.
A comparison of the ﬁgures for 1958 with the average of
1950-1952 (see Tables 4-1 and 4-4) shows that in the interval
between these dates the soybean area had more than doubled,
soybean production had about tripled, and soybean yield per
hectare had increased 45 per cent. Soybeans were formerly
grown principally in the southern part of this island–in
Pingtung and Kaohsiung. Since 1956 they have also been
grown in the northern part–in Miaoli, Hsinchu, Taoyuan, and
Ilan.
“Soybeans are planted in Taiwan in spring (FebruaryMarch), summer (June-July), and late fall (OctoberNovember). In Pingtung, Kaohsiung, and Changhua
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soybeans are grown in the fall primarily as a catch crop
between two crops of rice. This is done by sowing soybean
seeds between the rice rows in October ten to ﬁfteen days
before or just after the second rice crop is harvested; then the
soybeans are harvested before the ﬁrst rice crop is planted
in late January. In Tainan, Chiayi, and Yunlin soybeans
are planted in both the spring and the summer. In Miaoli,
Hsinchu, and Taoyuan they are grown as a summer crop.
Soybeans are harvested about four months after planting,
depending upon the districts where they are grown.
The next long section, “Varieties,” begins: “Before the
extension of new soybean varieties all the soybeans grown
on the island were native varieties. They are believed to have
been brought in from Fukien and Kwangtung provinces.
They have been badly mixed and may be grouped into three
kinds: green beans, black beans, and small pearl beans
(yellow seed). Small pearl beans are generally planted in
the spring, green beans in the summer, and black beans in
the winter. Because of their low oil content green beans
and pearl beans are used primarily for bean curd and black
beans for soybean sauce and animal feed. The Sankuo
variety was introduced into Taiwan in 1952 by the Hsinchu
District Agricultural Improvement Station from the Shikoku
Agricultural Experiment Station in Japan...”
As noted in the section on “Agricultural Imports”
(p. 306): “Soybeans have been purchased annually from
America.” Address: Former Director, National Agricultural
Research Bureau, Ministry of Agriculture and Forestry,
Nanking, China.
1517. Soypro International, Inc. 1964. A study of the
soybean industry in Yugoslavia. Cedar Falls, Iowa. v + 105
p. 28 cm. [10 ref. Eng]
• Summary: The study was prepared by R.W. Fischer for
Church World Service and Lutheran World Relief. The
“primary purpose of the report is to explore the feasibility
of producing edible soy protein-type products in Yugoslavia
to meet the problem of protein deﬁciency in the diets
of Yugoslav school-children. In meeting this objective,
however, the study inevitably involves many related
questions...”
Contents: Forward. Part I: Soybean production in
Yugoslavia. 1. The soybean production area. 2. Recent
soybean production. 3. Soybean production conditions:
Soils, climate (temperature, rainfall, relative humidity, wind,
climatic conditions during critical crop stages, weathercycles, conclusions), production facilities (machinery, labor).
4. Production practices: Cultural practices (present cropping
practices, land selection, rotation, recommendations),
varieties and adaptations. 5. The economics of soybean
production in Yugoslavia: Yields, prices and net returns
in relation to other crops, price ratios between soybeans
and other basic crops, other factors inﬂuencing price
ratios (risk ratio, soil tilth, work scheduling, disease and

pest control), price ratios–conclusion, effects of soybean
production on the over-all value of Yugoslav agricultural
production, the alternative of trading acres. 6. Soybean
production–summary and recommendations. Part II: Grain
handling and transportation. Part III: Soybean processing.
1. Plant locations. 2. Plant size and type. 3. Plant costs. 4.
Construction schedule. 5. Product prices and processing
margins: Oil-meal price relationships, relative value of
soybean meal for livestock feeding, processor margins,
prices of special products. Part IV: Domestic markets:
Yugoslav demand for soybean products. 1. Edible oils. 2.
Soybean oil meal. 3. Edible soy ﬂour and grits: School lunch
program, commercial foods. 4. Industrial soy protein-type
products. 5. Lecithin. 6. Summary of Yugoslav demand for
soy products. Appendix A. Address: 114 West 4th St., Cedar
Falls, Iowa.
1518. Srivatsava, K.K. 1964. Pests of pulse crops. In:
Entomological Society of India, ed. 1964. Entomology in
India. *
1519. Vasconcelos, F.A.T. de. 1964. Contribuiçao para o
estudo do vírus do mosaico da soja [Contribution toward the
study of soybean mosaic virus]. Anais do Instituto Superior
de Agronomia, Universidade Tecnica de Lisboa 26:181-221.
[59 ref. Por]
Address: Engenheiro Agrónomo, Portugal.
1520. Szabo, Steve S. 1965. Determination of 2,4-D residues
in soybeans. Weeds 13(1):76. Jan. [3 ref]
• Summary: This article begins: “Considerable emphasis has
been placed upon the presence of pesticide residue in crops.
Even apparently innocuous herbicides, such as... 2,4-D
cannot be used if residues are found in substances utilized for
food and/or cosmetics by humans.”
This research showed that, if sprayed before maturity,
soybean seeds will accumulate and retain a small residue
of this herbicide. It also indicated that the 2,4-D amine is
partially hydrolyzed to the free acid after application to the
soybean plant. Address: Formerly Plant Physiologist, FDA,
Washington, DC; presently Plant Physiologist, Ft. Detrick
Maryland.
1521. Eden, W.G.; Arthur, B.W. 1965. Translocation of DDT
and heptachlor in soybeans. J. of Economic Entomology
58(1):161-62. Feb. [6 ref]
• Summary: “Heavy rates of DDT and heptachlor are used
for the control of certain soil insects. The translocation
of these insecticides to the seeds of crops could create an
important problem in connection with residue tolerances.
“It has been shown by Carter (1948) and others that
DDT is not absorbed and translocated by vegetable crops
when applied to the plants...” Address: Auburn Univ. Agric.
Exp. Station, Auburn, Alabama.
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1522. Estacion Experimental Agricola de Los Llanos,
Boletin Informativo. 1965. Resultados de la investigación
agropecuaria en el trópico [Results of the investigation
concerning land and cattle in the tropics]. No. 5. 51 p. +
errata. Feb. [Spa]
• Summary: This bulletin was published by the Servicio
Agrícola Interamericano, Ministerio de Agricultura,
Ganadería y Colonización, Santa Cruz, Bolivia. (General
Saavedra). Part of the Alliance for Progress (Alianza para el
Progreso).
In the chapter on the Department of Agronomy and
Soils, there is a report on the Oilseeds Section (Sección
Oleaginosas), by José E. Rocabado, discussing soybeans (p.
18-19), peanuts, and sesame seeds (Soya, mani, sésamo).
This station has been conducting experiments on these 3
crops since 1958, and has published the results periodically.
Concerning soybeans, the station recommends Acadian as
the best seed producing variety (in 1963-64 it gave a yield of
1,062 kg/ha), followed by Biloxi (972 kg/ha). For forage, the
station recommends Otootan, Irán. and P-I-205-912.
The section on tropical legumes (p. 33-34), used to
enrich the soil with nitrogen and for forage, mentions nine
plant species, including Glycine javanica (Common name:
Soya Perenne or Glycine), and Pueraria phaseoloides
(Common name: Tropical kudzu).
The section on entomology (p. 41), by José D. Candia,
states that the insect known locally as La petilla or chinche
verde (Edessa meditabunda F.) attacks sesame, soya, tomato,
and peanut plants. An illustration shows the insect.
Note: Concerning the word agropecuaria, Prof. Ted
Hymowitz (Univ. of Illinois at Urbana-Champaign), who
lived and worked in Brazil for several years, deﬁnes it like
this: “Agropecuaria usually refers to management of land
for animal production, i.e., forages, grass rotations, green
manures, fertilizer regimes, etc.” Address: Casilla 247,
General Saavedra, Santa Cruz, Bolivia.
1523. Monsanto Agricultural Div. 1965. Control of early
weeds in soybeans with Randox can mean the difference
between buttons and beans (Ad). Soybean Digest. Feb. p. 10.
• Summary: In the middle of this full-page black, red, and
white ad is a photo of a coin purse with coins around it on
the table. Below that is a small graph (based on a 2-year
study at the University of Illinois) showing the effect of
spraying Randox on giant foxtail in soybeans on soybean
yield. Randox should be sprayed about 6 weeks after the
crop was planted. Randox is usually sold in granular form (a
label is shown), but a liquid form is also available.
“Randox gives you weed control when you need it most.
This has been proved beyond a doubt in University Tests and
during 9 years of on-the-farm use [i.e. since about 1956].
Randox controls grassy weeks such as giant foxtail... Then
Randox dissipates in the soil. No damage to your beans. No

carryover to harm later crops.”
“Assuming $2.60 beans, early weed control with
Randox will return an average of $13.00 per acre for an
investment of $3.29 in band application of granular material.
That’s better than a 4 to 1 return.
“Get all the facts on Randox for soybeans. Randox has
been the most consistent-performing herbicide for soybeans
during 9 years of on-the-farm use. See your Randox dealer
and ask for the Randox Fact Book...”
Note: This ad also appeared in the March 1965 issue (p.
47) of this magazine. Address: St. Louis, Missouri 63166.
1524. Hartwig, Edgar E. 1965. Soybean varieties for the
Delta: study compares. Mississippi Farm Research 28(3):45. March.
• Summary: “Adapted soybean varieties maturing from late
September to early November are available for production
in the Delta area. Planting an adapted variety is essential if
good soybean production is to be obtained and management
of the crop is also of considerable importance. Perhaps the
most important limitation in soybean production at present
is failure to control weeds. Results from other research
have shown that Lee planted May 8 in solid Johnsongrass
produced at the rate of 20 bushels per acre, but with planting
June 5 and Johnsongrass control a yield of 39 bushels per
acre was produced.
“In addition to the varieties which have been grown,
several new varieties are also on the market. The average
maturity dates for 10 varieties are reported in table 1, along
with other distinguishing characteristics.
“An important factor in determining the suitability of a
variety for the area is reaction to common diseases. Table 2
gives the reaction of 11 varieties to diseases that may cause
injury when susceptible varieties are grown.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected nearly every year, when susceptible varieties are
grown, and reduction in yield will be 8 to 15%. Target spot
development on susceptible varieties of sufﬁcient magnitude
to reduce yield has been observed in 10 of the past 15 years.
Yield reduction may run as high as 50%.
“Injury from Phytophthora rot can be expected primarily
from planting susceptible varieties on low-lying, heavy soils.
In addition to loss of stand during periods of wet weather,
weed problems become worse because of lack of competitive
growth by the soybeans. Varieties rated moderately
susceptible to Phytophthora rot may have areas in the ﬁeld
with considerable yield reduction, but with very susceptible
varieties there may be a complete loss of stand. Injury from
root-knot nematodes may be expected primarily on very
sandy soils. Use of disease-resistant varieties provides a
built-in insurance policy against losses from these diseases.
“Of the newer varieties available, Bragg offers the
most promise for production in this area. Table 3 reports the
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comparative yields of Lee, Bragg, and Jackson for the years
1960 through 1964 on sandy loam and clay. Seed yields of
Bragg are equal to those of Lee. Maturity is 5 days later and
plant growth averages 10 inches taller. Bragg is equal to Lee
in seed holding, is similar in reaction to most diseases, but
has resistance to root-knot nematodes which Lee does not
have.
“Questions are frequently raised relative to varieties
to use for very late planting. Table 4 reports seed yields
for several varieties planted July 6. The test area had been
fallowed during an extended dry period and plantings were
made after the surface soil moisture had been replenished by
rain. Only Bragg produced a yield slightly greater than that
for Lee.”
Tables show: (1) “General characteristics of ten soybean
varieties when planted during May.” The varieties are: Hill,
Hood, Lee, Curtis, Bragg, Jackson, Rebel, Bossier, Bienville,
and Hampton. For each variety is given: Average maturity
date. Plant height (inches). Flower color. Pubescence color.
Hilum color. Seeds per pound. Seed holding (excellent, good
or moderate).
(2) “Disease reaction of soybean varieties:” resist,
susceptible, moderately resistant, etc. The diseases are:
Bacterial pustule. Target spot. Phytophthora rot. Root-knot
[nematode].
(3) “Comparative seed yields in bushels per acre for the
varieties Lee, Bragg, and Jackson for the years 1960-1964.”
On two soil types: loam and clay.
(4) “Date mature, height, and seed yield of [eight]
soybean varieties planted on July 6, 1964 on Sharkey clay.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1525. McWhorter, C.G.; Harris, V.C.; McKie, J.W. 1965.
1965 weed control recommendations for soybeans in
Mississippi. Mississippi Farm Research 28(3):4. March.
• Summary: This half-page table contains the following 5
columns: (1). Crop, weed or situation and active chemical
per treated land acre. (2) Formulation needed for 1 acre
treated broadcast or for a band 13068 feet long and of
a speciﬁed width. (3) Time of Application. (4) Weeds
Controlled. (5) Special instructions and remarks.
Footnote: “These recommendations for control of weeds
in soybeans are part of the State Weed Committee report
for 1965.” Address: 1. Research Plant Pathologist, Crops
Research Div., ARS, USDA, at the Delta Branch Experiment
Station, Stoneville, Mississippi; 2. Research agronomist,
State College, MS; 3. Asst. Extension Agronomist, State
College, MS.
1526. Mitchell, Wallace C. 1965. An example of integrated
control of insects: Status of the southern green stink bug
in Hawaii. Agricultural Science Review 3(1):32-35. First

Quarter. [1 ref]
• Summary: This insect pest (Nezara viridula) was ﬁrst
observed in Hawaii (on the island of Oahu) on 15 Oct. 1961.
Feeding has occurred on soybeans (see p. 34) and many
other vegetable and fruit crops. Discusses Nezara viridula,
Trichopoda pennipes, Trissolcus basalis. Address: Dep. of
Entomology, Univ. of Hawaii, Honolulu, Hawaii.
1527. Soybean Digest. 1965. Row widths: Row width
affected by variety, planting date. March. p. 15.
• Summary: “Soybeans in narrower rows usually yield more
per acre, University of Minnesota agronomist R.L. Cooper
reported to the American Society of Agronomy meetings at
Kansas City, Missouri.
“But the amount of yield increase that a farmer gets
from narrower soybean rows depends on the variety he
plants and on the date of planting, the agronomist added.
“Farmers and research men have given increasing
attention in recent years to row width in such crops as
soybeans. In the past, most farmers have used the standard
corn row width–40 or 42 inches.
“Cooper and agronomist J.W. Lambert did their soybean
row spacing studies in southern Minnesota. They used three
varieties–Acme, Merit and Chippewa. Acme is an extremely
early variety, Merit is intermediate in maturity and Chippewa
is the latest, a full-season variety.
“They compared three dates of planting–May 18, June
18, and July 9–for each variety. Also, for each variety and
each planting date, they compared spacing in rows 40 and 24
inches apart.
“First, they found that the highest total yield was in plots
where a full-season variety (Chippewa) was planted early
and in the narrower rows. Regardless of the variety, and the
planting date, the narrower row always gave some increase
in yield, compared with wider ones.
“Thirdly, the magnitude of the increase was greater for
less than full-season varieties and for late plantings. For
example, the early variety Acme in narrow rows produced
36% more in yield, averaged across all planting dates,
compared with the wider rows. The increase for narrow rows
was 26% for Merit and 17% for Chippewa.
“Averaging over all varieties, Cooper and Lambert
found the yield increase in narrower rows was 13% for May
18, 35% for June 18 and 33% for the July 9 planting dates.
“In general, early planting is recommended for
soybeans. But the agronomists said that if for some reason
a farmer must plant late, and must use an early variety, then
it is especially important to plant the soybeans in narrow
rows, because the yield difference may run as much as 5 to 7
bushels per acre.
“Narrower rows are becoming more widely used in
Minnesota. One factor holding up the shift among farmers
is equipment. Most farmers tend to use the same planter for
corn and soybeans, and, in the past, few corn planters were
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made for rows narrower than 38 to 40 inches.
“More recently, however, planters with adjustable row
widths have been put on the market.
“So far, 24 inches is about as narrow as soybean rows
can be and still allow for adequate cultivation. Narrower
rows might be possible if weeds are completely controlled
with herbicides, thereby making cultivation unnecessary.
“However, much more research is needed on extremely
narrow rows, and agronomists are not recommending widths
under 24 inches at present.”
1528. Fletchall, O. Hale. 1965. New developments in weed
control in soybeans: the hunt for safe, effective herbicides.
Soybean Digest. April. p. 16-17.
• Summary: “The nature of the soybean plant has made it
difﬁcult to ﬁnd herbicides that are effective in controlling
weeds and at the same time safe from the standpoint of crop
injury.
“Amiben, sodium PCP, and CDAA (Randox) are all in
general use.
“CDAA is a good grass herbicide, but it is somewhat
erratic on broadleaf weeds. It has an outstanding crop safety
record. It is very irritating to the skin.
“Sodium PCP gives good weed control most of the
time. This material seldom is spectacular in weed control
performance–escapes often make the job look a little ragged,
but it is quite consistent–failures are rare. Little crop injury
has been experienced with sprays of this material, but dry
(granule) applications have caused injury when the soybeans
emerged before the ﬁrst rain. This chemical is also very
irritating to work with.
“Amiben is somewhat superior to sodium PCP or CDAA
in overall weed control. Although rare cases of crop injury
that might have been caused by the Amiben have been
reported, we have not had signiﬁcant injury at recommended
rates in our research plots. A rate of 2½ pounds per acre
gives good weed control under average conditions. With
some sacriﬁce in dependability and in duration of weed
control, 2 pounds per acre can be used. Three pounds are
needed on heavy soils high in organic matter. Amiben is not
irritating to work with.
“Both CIPC and NPA (Alanap) are considered too
injurious for use on soybeans in Missouri. Mixtures of
the two, however, have given good weed control without
signiﬁcant crop injury. With the injury history of these
herbicides, we feel that the mixture needs especially careful
study before it is recommended for general use. This mixture
is still in the experimental stage.
“Linuron (Lorox) preemergence treatments are in the
experimental stage. The margin of selectivity between
dependable weed control and crop damage is narrow. The
activity of linuron is greatly affected by soil type. These
characteristics make the determining of rates which are both
effective and safe quite difﬁcult.

“The triﬂuralin (Treﬂan) preemergence treatment is
also still in the experimental stage, but it shows promise,
especially for weed grass control. It performs reasonably
well on many broadleaf weeds.
“Triﬂuralin has stimulated a large amount of research
on incorporation. With soil conditions and weather affecting
the results you get from incorporation and the variations in
the depth and thoroughness of incorporation you get with
different incorporating devices, the problem is complex. Very
thorough incorporation is desirable, but excessive depth can
cause injury to the crop. If the incorporation is done before
planting, it appears that the depth should not be much, if any,
greater than the depth at which the soybeans are planted. Our
experiments have shown that ground-driven equipment such
as the disk or rotary hoe does not effectively incorporate the
chemical as deeply as the machine operates in the soil. The
ratio of depth of incorporation to depth at which the machine
operates is so variable depending on the:
“1–Type of equipment
“2–Setting of the equipment
“3–Speed of operation
“4–Soil conditions that estimates are almost
meaningless. Power-driven equipment does a better job
of incorporation and the depth of effective incorporation
more nearly approaches the depth at which the machine is
operated, but the problem of knowing the depth still exists to
a lesser extent. A practical method of calibrating a machine
for depth of incorporation in the ﬁeld is needed. The spiketoothed harrow has given poor results as an incorporating
tool. Triﬂuralin is broken down by sunlight, so it should
be incorporated simultaneously with or within minutes
after application. One of the outstanding characteristics of
triﬂuralin is that it requires much less soil moisture than most
other herbicides to be effective.
“Triﬂuralin does not give consistent control of ragweed,
prickly sida, or velvet leaf.
“N–propyl-di-n-propylthiolcarbamate (Vernam) is also
in the experimental stage. It needs to be incorporated into
the soil above the soybean seed. This herbicide is related
chemically to EPTC (Eptam) and has characteristics similar
to it. At equal rates, it appears to be a little safer for the crop,
but a little less effective on the weeds than EPTC. It shows
promise for Johnsongrass seedling control.
“2–chloro–N–isopronylacetanilide (Ramrod) is related
chemically to CDAA. It appears to be somewhat superior
to CDAA for weed control; safe on the crop in tests so far;
and, although somewhat irritating to the skin, much less so
than CDAA. This material is still in the experimental stage
and word has not been received of clearance for its use on
soybeans. It is one of the more promising new herbicides.
“Prometryne has shown promise as a preemergence
herbicide in soybeans, but the margin of selectivity is narrow.
We have not received word that it has been cleared.
“2,4-DB is the only herbicide that is recommended for
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postemergence use on soybeans. Soybeans have only slight
tolerance to 2,4-DB, so the rate has to be kept so low that
only the most susceptible weeds are controlled. These are
cockleburs and morning glories. Some other broadleaf weeds
may be injured, but their control is not consistent. Soybean
plants will usually be distorted by this spray, but they can be
expected to recover without serious, permanent injury to the
plants.
A photo shows: “Soybeans (beneath adjacent rows)
treated with Treﬂan (triﬂuralin). Elanco Products Co.”
Note: This issue contains many articles and ads about
weeds in soybeans. Address: Univ. of Missouri.
1529. Meade, John A. 1965. Soybean weed control:
suggestions for the Northeast. Soybean Digest. April. p. 6-8.
• Summary: “The total acreage of the Northeastern states
was 869,000 acres of soybeans in 1964 which is about 3% of
the U. S. total.
“It is interesting to note the relative acreages of corn
and soybeans grown in the states. Their acreages are listed
below:
New York 4,000 acres soybeans; 192,000 acres corn.
Pennsylvania 8,000 acres soybeans; 820,000 acres corn.
New Jersey 42,000 acres soybeans; 73,000 acres corn.
Delaware 196,000 acres soybeans; 153,000 acres corn.
Maryland 239,000 acres soybeans; 432,000 acres corn.
Virginia 382,000 acres soybeans; 522,000 acres corn.
“Thus, our [Maryland] soybean acreage represents a
considerable share of our tillable land adapted to row crops.
When viewed from this perspective, it is easy to see why the.
Northeastern states have placed much emphasis on ﬁnding a
satisfactory herbicide.
“Why control weeds ? To most people concerned with
agriculture this seems to be an elementary question but there
are still many people who are not aware of the demands
that weeds make on nutrients and water supplies in the soil.
Cartter and Hartwig in reviewing this situation in Advances
in Agronomy (Vol. 19) point out that yields are reduced 15
bushels per acre by a moderate Johnsongrass infestation in
Arkansas (which is something we don’t have in Maryland–
ours are always severe).
“Yields were reduced 50% and 40% by pigweed and
morning glory respectively in Mississippi. And Fred Slife
has shown yield reductions of 10% from six giant foxtail
plants per foot of row, and 28% reduction from 50 plants
per foot. In order to give this a proper frame we can say
that a 10% loss in yield last year would have cost Maryland
farmers alone $1 million. This fact alone would make clean
ﬁelds essential but there are some other factors involved.
“A goodly share of the harvesting in this area is done by
custom operators and these men have been heard to say that
they ‘wouldn’t go back into that ﬁeld because of the weeds.
The redroot (pigweed) is big enough to stop my combine,’ or
‘the grass is so thick it balls up the cylinder.’ And since many

farmers are dependent on custom operators, ﬁelds must be
kept clean.
“One other factor is the quality of the harvested crop.
Many of the beans in the Northeast are processed for animal
feed and some are shipped overseas for human consumption.
In either case poisonous weed seeds in the beans cannot be
tolerated and small amounts sometimes cause rejection of an
entire lot.
“Thus our weed control efforts are aimed in three
directions:
“1–Eliminate weeds to stop competition and yield
losses.
“2.–Eliminate rank, late-maturing weeds which decrease
the efﬁciency of harvest.
“3–Eliminate weed seeds which are toxic to animals or
humans.
“Methods of Control: We break this section logically
into two parts-cultural and chemical.
“We have many growers in the Northeast who do
an excellent job of weed control with a rotary hoe and
cultivators.
“Other cultural methods include:
“1–Follow a rotation. This can reduce the seed
population and allows other herbicides to be used in the ﬁeld.
“2–Prepare soil early and allow a crop of weeds to
germinate and then disk immediately before planting the
beans.
“3–Don’t plant soybeans too early. Early planting results
in slow germination and slow growth of the beans. The
weeds will get ahead of the beans.
“4–Use clean, high-quality seed. Avoid planting weed
seeds and poor-quality, low-germination beans.
“Close cooperation between the various chemical
companies and state and federal research people has resulted
in the development of several herbicides. Up until about
1960 we had no really satisfactory herbicide for soybeans.
We had available dinitro, CIPC, Randox, NPA and 2,4-D.
Dinitro was very sensitive to weather conditions while CIPC
was too volatile under our conditions. Randox is strictly
a grass herbicide and is difﬁcult to handle. NPA was too
dangerous on the sandy soils of Maryland and Delaware.
Many farmers had outstanding control with 2,4-D, but its use
has fallen off since it is not labeled for soybeans. Since 1960,
new herbicides have appeared and are listed below more or
less chronologically:”
A large table of herbicides follows. For each is given:
Chemical. Rate (lbs/acre of active ingredients). Remarks &
type (e.g. pre-emergence). Common name, trademark name,
manufacturer. Address: Weed Science Specialist, Univ. of
Maryland.
1530. Soybean Digest. 1965. Soybean research committee
coordinates Ontario work. April. p. 23-24.
• Summary: At the annual meeting of the Ontario Soya-
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Bean Marketing Board in Chatham, to Dr. J.W. Tanner (Asst.
Prof., Dep. of Crop Science, Ontario Agricultural College,
Guelph) said that the newly established soybean research
committee “will attempt to coordinate the provincial research
at Guelph and Ridgetown and the federal research at Harrow
and Ottawa... The big gap in Ontario research must be in
physiology at the production level, and this is the area that
we in Guelph must concentrate in. Not only will physiology
change existing production techniques, it will also change
breeding objectives. Every soybean variety and corn hybrid
is obsolete. They have been selected on the basis of their
ability to yield in a 40-inch row. The 40-inch row evolved
because the horse’s stomach was 40 inches [wide]...”
Chemical weed control has made it possible to grow
soybeans in 7- or 14-inch drills or broadcast stands. So now
we must redesign our plants, seeking types that perform best
in narrow rows. The two basic approaches must be based
on plant breeding, and evaluation and use of plant growth
regulators. A photo shows Dr. Tanner.
1531. Soybean Digest. 1965. Beans still need cultivating.
April. p. 11.
• Summary: “Cultivating is still needed to supplement
herbicides to be sure of producing weed-free soybeans,
Elroy J. Peters, U.S. Department of Agriculture researcher
stationed at the University of Missouri, says.
“Dr. Peters spoke at the annual meeting of the American
Society of Agronomy in Kansas City.
“Herbicides presently available to farmers can’t be
depended on to give complete weed control in soybeans
every year. However, control through use of a herbicide is
generally good enough that surviving weeds can be killed by
cultivating.
“Herbicides now being used on beans sometimes give
erratic weed control because they are easily affected by
environmental conditions, Peters said. And, also, soybean
weed killers don’t control as wide a range of weed species as
is desirable.
“Preemergence herbicides used on soybeans require
moisture shortly after use to make them active. If rain
doesn’t fall until weeds are up, most of the growing weeds
will continue to grow without showing any signs of injury.
“And, Peters said, sometimes herbicides will give good
weed control at the start of the growing season but weeds
will emerge and grow in midsummer. Amiben is considered
to be one of the better weed control herbicides, he noted.
But, its range of weed control, like other soybean herbicides,
has limits.
“For example, Amiben will control many common
annual weeds such as foxtail, crabgrass, barnyard grass,
fall panicum, common ragweed, pigweed, smartweed, and
lambsquarters.
“Other species, such as velvet leaf, ivy-leaved morning
glory, jimson weed, and cocklebur can’t be completely

controlled with Amiben.
“Situations that can occur in growing soybeans with
herbicides are as follows:
“1–Sometimes complete or nearly complete all-season
weed control is obtained.
“2–Sometimes complete or nearly complete weed
control is obtained during part of the growing season.
“3–Stands of susceptible weed species are reduced or
partly controlled.
“4–Susceptible weed species are controlled but resistant
weeds are present.
“5–Herbicides have failed completely.
“Peters pointed out that it’s been known since the early
part of this century that soybeans spaced in narrow rows
generally produce higher yields of soybeans than do those
planted in wide rows. But, soybeans are still most often
grown in wide rows to make them easier to cultivate.
“Use of herbicides has brought about renewed interest
in growing soybeans in closely spaced rows. Studies are
being made at the University of Missouri to determine (1)
the possibility of growing soybeans in narrow rows with the
present herbicides; (2) if competitive effects of soybeans
tend to contribute to the weed control of herbicides when
complete control wasn’t obtained with herbicides alone; and
(3) if the additional yields obtained with narrow rows make
up for yield losses when weed control with herbicides isn’t
complete and no cultivations are used.”
1532. Soybean Digest. 1965. South Carolina report of
Tenoran Tests on soybeans. April. p. 11.
• Summary: “An agronomist from Clemson University,
South Carolina, told researchers attending the Southern Weed
Conference at Dallas, Texas, of his work with chemical
control of weeds in soybeans.
“According to B.J. Gossett, assistant professor of
agronomy at Clemson, the control of annual broadleaf weeds
is a major problem in the production of soybeans. Many
germinate and grow along with the crop within the row.
“Up to now neither cultivation nor the use of those
herbicides presently available have been effective in
controlling these weeds.
“Gossett conducted tests with Tenoran in his tests in
South Carolina. Applications were made at the rate of 0, 1.5,
3.0, 6.0, and 12 pounds per acre when soybeans were 6 to 8,
16 to 18, and 26 to 28 inches tall. All treatments were applied
right over the tops of the beans in a total spray volume of 34
gallons per acre with water as the diluent.
“Principal weeds present in these plots were cocklebur,
pigweed, morning glory, and sicklepod.
“Also, another test was conducted with slightly different
rates, when pigweed, morning glory, and crabgrass were the
weeds present.
“Gossett reported that the chemical gave excellent
control of cocklebur, morning glory, and pigweed when the
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plants were young and low in height. However, as the weeds
grew higher, they became more resistant to the chemical and
higher rates were required.
“”When the weeds got above 6 to 8 inches in height,
they were not satisfactorily controlled with any rate of the
chemical, and sicklepod and crabgrass were not controlled at
any rate of growth.
“Gossett said the soybeans were not harmed by the
chemical, and proved to be tolerant to Tenoran at rates higher
than required to control the susceptible young broadleaf
weeds.”
1533. Stone, M.W. 1965. Biology and control of the limabean pod borer in southern California. USDA Technical
Bulletin No. 1321. 46 p. April. [23* ref]
• Summary: States that the lima-bean pod borer (Etiella
zinckenella (Treitschke)) was found as a pest on soybeans
in Indonesia (Van Hall 1924) and in the northern Caucasus
(Schlaeger & Mamonav 1929). Address: Entomology
Research Div., Agricultural Research Service, USDA.
1534. Applebaum, S.W.; Gestetner, B.; Birk, Y. 1965.
Physiological aspects of host speciﬁcity in the Bruchidae–
IV. Developmental incompatibility of soybeans for
Callosobruchus. J. of Insect Physiology 11(5):611-16. May.
[13 ref]
• Summary: In the interrelated evolution of plant and insect
groups, some plants may contain substances that protect
them from insects. The “developmental incompatibility of
soybeans for Callosobruchus chinensis L. is partly attributed
to the presence of soybean saponins... This incompatibility
has been evidenced by the fact that [certain strains of] the
ﬁrst instar larvae, after burrowing beneath the seed coat,
subsequently die without moulting.”
“The integral saponins are characterized by their bitter
taste, foam-forming activity, and ability to haemolyse
red blood cells.” Address: The Hebrew Univ., Faculty of
Agriculture, Rehovot, Israel.
1535. Le Roux, P.M. 1965. Want to cultivate soybeans? A
few hints. Farming in South Africa 41(4):45-46. July.
• Summary: Contents: Introduction. Climate and soil.
Fertilisation. Varieties. Preparation of seed. Espacement.
Planters. Inoculation with rhizobium bacteria. Cultivation
after sprouting. Harvesting. Insect pests.
“Soybeans can be cultivated proﬁtably in the summer
rainfall region. It is one of the best crops to rotate with maize
because maize planted after soybeans is less subject to root
and stem rot infection. Moreover, the erectness of the maize
improves, which facilitates mechanical harvesting.” Address:
Faculty of Agriculture, Univ. of Pretoria, South Africa.
1536. Strayer, George M. 1965. Editor’s desk: Plague in
export markets. Soybean Digest. July. p. 4.

• Summary: “Jimsonweed seed and morning glory seed
continue to plague us in export markets for soybeans. This
is further reﬂection of the fact that weed control is the No.
1 problem in soybean production in the United States and
one which needs even further attention from USDA, state
experiment stations, chemical companies and machinery
manufacturers.
“Neither jimsonweed seed nor morning glory seed
is considered poisonous in this country. Both are hard to
control. Both are considered poisonous or sufﬁciently
undesirable in some other countries that they are banned or
given severe discounts if found in shipments of soybeans.
“With the largest soybean acreage in history now
growing, we need all the friends we can acquire in the world
markets. This means we must:
“1–Plant only clean ﬁelds to soybeans.
“2–Use chemical and mechanical weed control to do the
best possible weed control job.
“3–Hand cut or otherwise remove conspicuous weeds
from our ﬁelds.
“4–Use the recleaner on the combine when harvesting,
have the right screen in it to remove all possible weed seeds,
and destroy them.
“5–Handle and store the crop to prevent breakage and
contamination.
“6–Sell a soybean crop of which we can be proud.
“If handlers and exporters will then do their part the
steady stream of protests from overseas buyers of U.S.
soybeans should decline and ﬁnally disappear.”
A small portrait photo shows George Strayer.
1537. Boyer, W.P. 1965. Bollworm as a pest of soybeans in
Arkansas: this insect has become an important pest in recent
years. In 1964 more than half the state’s soybean acreage
was affected. Arkansas Farm Research 14(4):6. July/Aug.
• Summary: “Bollworm infestations in soybeans have
increased greatly during the past ﬁve years. The percentage
of the total crop in the state treated for this pest increases
from about 1 percent in 1960 to 48 percent in 1964.”
Address: Survey entomologist.
1538. Brim, C.A.; Ross, J.P. 1965. Pickett, a cyst nematode
resistant soybean. Soybean Digest. Aug. p. 16-17.
• Summary: “Pickett, the ﬁrst yellow-seeded soybean variety
resistant to the soybean cyst nematode (Heterodera glycines),
was released by the crops research division, Agricultural
Research Service, and the agricultural experiment stations of
Arkansas, Missouri, North Carolina, Tennessee, and Virginia
on July 1... Pickett is very similar to the variety Lee.”
Address: ARS/USDA, North Carolina State Univ., Raleigh.
1539. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Mississippi Farm Research 28(8):1.
Aug.
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• Summary: “Semmes is the name given to a new soybean
variety well suited for production in the Delta area. Its
superiority over varieties presently grown is greatest on the
more poorly drained clays. Semmes matures approximately 4
days later than Lee and grows somewhat taller.
“Seeds are being increased at the Delta Branch
Experiment Station. Foundation seeds will be available for
planting in 1966. Seeds are also being increased in Arkansas.
“At Stoneville, Semmes has an average maturity of Oct.
20 as compared with Oct. 16 for Lee, Oct. 21 for Bragg, and
Oct. 28 for Jackson. Plants have purple ﬂowers and gray
pubescence. Seeds are similar in size to those of Lee and
have brownish-black hila.
“This variety has the same degree of resistance as Lee
to the diseases bacterial pustule, wildﬁre, and target spot.
Seed-holding is very good. Like Lee, it is susceptible to
the common root-knot nematode, Meloidogyne incognita
var. acrita. Semmes matures only 4 days later than Lee,
but begins ﬂowering 10-14 days later. This later ﬂowering
is associated with lowest pods being borne higher from the
ground than in Lee.
“Selection of the name Semmes follows in a series of
naming soybean varieties developed in the southern regional
research program after Confederate ofﬁcers. Others in this
series are Jackson, Lee, Hood, Hill, Hardee, and Bragg.
Since Semmes will tolerate extended periods of wet soil, it
seemed ﬁtting to name it after a naval ofﬁcer.
“Semmes was tested as selection D60-12327. It is from
the cross D51-5427 x D49-2491, made at Stoneville in 1953.
D51-5427 is a high-yielding, high-oil, phytophthora-resistant
strain selected from the cross Ralsoy x Ogden. D49-2491 is
closely related and very similar to Lee.
“The third and fourth generation populations of this
cross were grown on poorly drained clay and harvested
in bulk. One thousand plants were selected for further
evaluation from the population of ﬁfth generation plants.
Semmes is the increase of a single F5 plant. Preliminary tests
were conducted on clay at Stoneville and at several outlying
locations.
“In 1963 and 1964, Semmes was tested at approximately
25 locations in the southern states. These tests have shown it
to be best adapted for production on Delta soils. While it has
shown no advantage over Lee on well drained soils, it has
shown an 8% yield advantage on poorly drained clay. It has
had this advantage over Jackson on all soils, except where
root-knot nematodes are abundant. The heavier shading
resulting from its greater growth should be beneﬁcial in
reducing weed growth.”
A photo shows a combine harvesting a ﬁeld of
“Semmes, a new soybean variety well adapted for production
on clay.”
Footnote: Publication No. 422 of the U.S. Regional
Soybean Laboratory. Address: Research Agronomist, Crops
Research Div., ARS, USDA, working in cooperation with the

Delta Branch Experiment Station, Stoneville, Mississippi.
1540. McWhorter, C.G.; Hartwig, E.E. 1965. Effectiveness
of preplanting tillage in relation to herbicides in controlling
johnsongrass for soybean production. Agronomy Journal
57(4):385-89. July/Aug. [18 ref]
• Summary: Since the introduction of johnsongrass
(Sorghum halpense (L.) Pers.) into the United States in
1830, the weed has spread to all states but a few of the
northern ones. Johnsongrass is one of the most competitive
weeds in many parts of the South and West, where it may
reduce crop yields as much as 80%. Adequate control of
established johnsongrass in soybeans was obtained by
use of summer-fallow cultivation or intensive preplanting
tillage (6-10 diskings led to rhizome dehydration). Disking
appeared to provide more control than chemicals applied as
recommended. Address: 1. Research Plant Physiologist; 2.
Research Agronomist. Both: Stoneville, Mississippi.
1541. USDA Agriculture Handbook. 1965. Losses in
agriculture. No. 291. 120 p. Aug. See p. 11-12. [13 ref]
• Summary: Fungi, bacteria, viruses, insects, and nematodes
all attack soybeans and cause damage that reduces yield and
quality. For the period 1951 to 1960, there was a 14% loss
from diseases, 2% loss from nematodes, and 3% loss from
insects.
1542. Baumheckel, Ralph E. 1965. Weed control: Machinery
for efﬁcient soybean production. Soybean Digest. Sept. p.
51-52. [3 ref]
• Summary: Discusses: (1) Chemical weed control:
Preemergence application, spraying equipment, granular
applicators, broadcast incorporation, band incorporation,
postemergence–surface applied, postemergence–a new
concept.
Mechanical weed control: the rotary hoe, the sweeptype cultivator. General comments. Address: International
Harvester Co., Chicago, Illinois.
1543. Ennis, W.B., Jr.; Holstun, J.T., Jr. 1965. Weed control:
The soybean grower’s no. 1 problem. Soybean Digest. Sept.
p. 64-65, 67-69. [2 ref]
• Summary: Contents: Introduction. The weed problem.
Weeds that reduce yield and quality. Extent and effectiveness
of present methods. Expanded research program (weeds).
Expanded ARS research on nematodes. Research needs.
Summary.
Tables: (1) Most damaging weeds in soybeans, listed
by region, 1962. The 4 columns are: (1) Common name of
weed. (2) North central. (3) Northeastern. (4) Southern. Most
weeds are found in all three regions.
A portrait photo shows either W.R. Ennis, Jr. or J.T.
Holstun, Jr.
This long article begins: “The control of weeds is one
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of the most important problems facing soybean growers.
According to estimates made by the Agricultural Research
Service, U.S. Department of Agriculture, the losses in yields
and quality due to weeds and costs of controlling them total
more than $300 million per year (2).
“The Weed Problem: Weeds reduce yields–the average
yield reduction is about 3 to 4 bushels per acre. In addition,
weeds lower efﬁciency of harvesting operations–in some
instances 4 to 5 bushels per acre are lost by interfering with
combining. Growers suffer dockage losses because of them.
Weeds also serve as hosts for nematodes and insects which in
turn limit soybean production. Much of the cost of seedbed
preparation and cultivation could be saved if weeds were not
present.”
“Weeds That Reduce Yield and Quality. The problem
caused by weeds in soybean production is intensiﬁed because
of the large number of weed species present in the major
soybean producing regions.” The common and scientiﬁc
name of each is given.
“Extent and Effectiveness of Present Methods: The use
of herbicides to control weeds in soybeans has increased
markedly in the last 6 years. In 1959, approximately ½
million acres were treated with herbicides, while in 1962
nearly 2.8 million acres were treated or about 10% of the
total harvested acreage (1). Data are not available for the
acreage treated in 1965, but a similar increase probably
occurred during the period from 1962 through 1965. In 1964,
approximately ½ million acres were treated with herbicides
in the Mississippi Delta alone. This equaled the total acreage
treated throughout the United States in 1959.” Address: (1)
Agricultural Administrator; (2) Research Agronomist. Both:
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
1544. Howell, R.W. 1965. Current soybean production
research. Soybean Digest. Sept. p. 25-26.
• Summary: “The cooperative soybean research program of
the U.S. Department of Agriculture and the state experiment
stations has been discussed at your last two meetings by Dr.
Herbert Johnson and Dr. Marion Parker. You are aware from
their talks that resources (funds) for soybean production
research have been increased in recent years. Dr. Ennis has
discussed the increased emphasis on weed and nematode
control in soybeans.
“Additional resources that became available for soybean
research in the ﬁscal year 1965 enabled us to expand our
work on breeding, diseases, and physiology to improve
yields, crop quality, and efﬁciency of production. About half
of these new resources were devoted to expansion of work
in our own ﬁelds and laboratories, and about half for work
under contract with other research agencies. In strengthening
our own so-called ‘in-house’ program of research we are
providing our ﬁrst laboratory and greenhouse facilities for
work on nodulation and on physiology of the soybean plant

at Beltsville.
“Dr. B. E. Caldwell is succeeding Dr. Herbert Johnson
in our research on nodulation. One of the serious limitations
on practical exploitation of the nodulation work has been
difﬁculty of establishing a new strain of rhizobia in a ﬁeld
with an existing population. Inoculation techniques are
being studied and there is some reason for encouragement,
although there are many complexities related to soil types,
to interactions of soybean and bacterial genotypes, and to
methods of applying the inoculum.
“Last ﬁscal year we negotiated cooperative agreements
with three universities for soybean research with the
following objectives:
“1–The University of Missouri will develop cyst
nematode-resistant varieties for the Midwest. These varieties
should become available faster than the nematode spreads
into new areas, if the rate of spread is not greatly increased.
“2–North Carolina State will conduct research on
photosynthesis, and a comparison of varieties for differences
in efﬁciency of photosynthesis. Many separate pieces of
evidence point to variables in photosynthesis as signiﬁcant in
crop production, and we expect to place substantial emphasis
on basic studies in this area in the future.
“3–Purdue University will conduct research on nucleic
acids in soybeans, with particular attention to comparisons
in high protein and normal types. Nucleic acids are the
biochemical carriers of inheritance and they are key
participants in protein synthesis. This work may have general
implications contributing to all phases of our work.
“In addition to resources for these activities we received
funds for a study of mycotoxins in soybeans. Agreements
have been made with Iowa State University and Virginia
Polytechnic Institute for identiﬁcation of molds and assay of
the toxin hazard. We are collecting samples of many soybean
varieties each week during seed development and for several
weeks after maturity at locations in all soybean producing
areas for use in this study.
“Further Problems: Geo. M. Strayer has asked me to
comment on problems requiring further effort, and on our
plans for attacking these problems.
“Soybean production problems come down to increased
yields. This is our No. 1 objective. But we are continually
diluting this effort because of the necessity of attacking
related problems. For example, emphasis in recent years on
getting good Phytophthora-resistant varieties has delayed
the introduction of Phytophthora-susceptible varieties.
Development of a cyst-nematode-resistant variety required
many man-years.
“Our rate of progress is largely a question of manpower.
Our scientists almost always have been short of adequate
help. We are now able to increase support of our scientists
with more subprofessional help and, at some locations,
additional facilities. We have not yet achieved the emphasis
on plant physiology that is needed. We plan to employ a
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physiologist to work speciﬁcally on photosynthesis. This
will be related to the work in North Carolina but will not
duplicate it. We plan to establish at least two and possibly
three other scientiﬁc positions. Final arrangements have
not been made as to the exact programs or location of these
positions. However, there is need for a plant breeder for the
Delta area (this is more urgent since Dr. Matson resigned
from the Portageville, Missouri, station), a pathologist, and/
or a breeder to be concerned with improvement of seed
quality. Other professional positions are being considered.
“Our contract funds in 1966 and later years will be
used for speciﬁc projects by which useful information can
probably be obtained in 2 to 5 years. We will continue to
invite agronomy and plant pathology departments and other
research organizations to make proposals. We received more
good proposals than we could support last year.
“Many New Varieties: The recent increases in our
funds have enabled us to initiate work in several scientiﬁc
areas and to increase effort in others. The results will be
reﬂected in improved soybeans for the farmer in the future.
It is signiﬁcant that 1965 has seen the largest number of
new varieties from the cooperative USDA-state experiment
station program that we have ever released in 7 years.
“Enumerating these chronologically in the order of
release, Traverse variety was released with Minnesota and
adjoining states last spring. This variety with a colorless
hilum has been developed especially for the export market
and represents a tangible result of the increased support of
soybean research in Minnesota for the last few years.
“Pickett has been released with North Carolina and
several other southern states as a variety resistant to the
soybean cyst nematode. We think this will take the heat
off so far as severe problems from the cyst nematode are
concerned in most areas.
“Amsoy variety has been released with Iowa and other
states, and is especially adaptable to north central Iowa and
areas of comparable latitude.
“Dare is another new southern variety, most of the
developmental work of which was done in North Carolina. It
adds signiﬁcant disease resistance.
“Semmes was released by Mississippi and other states
and Davis by Arkansas. Each of these has Phytophthora
resistance.
“While the number of varieties released is not the only
criterion for research advances, it is an end product which
is most useful to you. Yet I must repeat what has been said
before, that our knowledge of the basic biology of soybean
production continues to be deﬁcient. We constantly face
the threat of more serious disease problems; we fail to
understand why the soybean produces less than some other
crops, and why we cannot write a reliable prescription to
produce 50 or 60 or 70 bushels; and we have not found
the key to that will-of-the-wisp, hybrid soybeans. All of
these questions concern us, but of necessity, they can get

only limited attention from our present staff. They offer
stimulating and promising opportunities for research that will
provide better soybeans in the future.”
A portrait photo shows R.W. Howell. Address: USDA,
ARS, CR, Soybean Investigations, Beltsville, Maryland.
1545. Matson, Arnold L.; Williams, Leonard F. 1965.
Evidence of a fourth gene for resistance to the soybean cyst
nematode. Crop Science 5(5):477. Sept/Oct. [2 ref]
• Summary: “A high degree of resistance to the soybean
cyst nematode, Heterodera glycines, is found in the soybean
variety ‘Peking’ (Glycine max). Caldwell, Brim, and Ross
(4) have reported that this resistance is conditioned by three
independent recessive genes, rhg1, rhg2, rhg3. They suggest
either zygotic or gametic elimination or both as possible
explanations for a consistent shortage in the resistant class.”
Note: This is the earliest document seen (Feb. 2019)
with the word “gene” (or “genes”) in the title in connection
with soybeans. Address: 1. Asst. Prof. of Field Crops,
Univ. of Missouri; 2. Research Agronomist, ARS, USDA,
and Research Associate in Field Crops, Univ. of Missouri,
deceased.
1546. Sellschop, J.P.F.; Niekerk, B.F. van. 1965. Soybeans
are in demand. Farming in South Africa 41(6):52-55. Sept.
[2 ref]
• Summary: In South Africa roasted soybean meal “used
to be generously included in the diet of certain classes
of labourers in gold and coal mines. They are now used
largely for the manufacture of certain patent foods, and
the extraction of oil. The oil is processed for cooking
purposes, for use in paints, and for other industrial purposes.
The protein-rich meal is used to feed livestock. “Shelled
immature soybeans are sometimes used, as a vegetable.”
Soybeans are a good crop to rotate with maize, kafﬁr
corn, and wheat to help prevent root and stem diseases. They
are an important hay crop in humid localities, they smother
weeds (such as watergrass), and they are not attacked by the
witchweed plant parasite. Soybeans are more resistant to
frost than cowpeas, velvet beans, and groundnuts. The most
suitable areas for soybean production are the warmer, more
humid maize-producing areas of South Africa, where the
annual rainfall exceeds 550 mm (22 inches) per annum, and
where the elevation is less than 5,000 feet above sea level.
“Areas that have produced considerable quantities of
soybeans recently are the districts of Piet Retief, WatervergPotgietersrus, Delmas, Lydenburg, Klerksdorp-Fentersdorp,
and Richmond and Ixopo in Natal.” A map with dots shows
the main soybean producing areas in South Africa; they are
in the northeast, in Transvaal and Natal.
Details on soybean cultivation are given: Soil, fertilisers,
inoculation of the seed, soil preparation, planting time,
implements, seed quality, harrowing and cultivation,
harvesting, storage, yields, hay and silage, disposal [sale].
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On dryland, yields of beans average 2,000 to 2,400 lb per
morgen (1 morgen = 2.1165 acres). The yield of hay is about
3 to 8 tons per morgen and the yield of green silage material
about 5 to 15 tons. Address: Agricultural Research Inst.,
Potchefstroom, South Africa.
1547. Knake, E.L.; Slife, F.W. 1965. Giant foxtail seeded
at various times in corn and soybeans. Weeds 13(4):331-34.
Oct. [7 ref]
• Summary: “Abstract. Giant foxtail (Setaria faberii
Herrm.) was seeded the day the crop was planted and 3,
6, 9, and 12 weeks later. Foxtail that began growing with
the crop and was left to maturity reduced corn yields 13%
and soybean yields 27%. Foxtail seeded 3 weeks or later
after the crop was planted did not cause yield reductions in
corn or soybeans.” Address: Assoc. Prof. and Prof., Dep. of
Agronomy, Univ. of Illinois, Urbana.
1548. Peters, Elroy J.; Gebhart, Maurice R.; Stritzke, J.F.
1965. Interrelations of row spacings, cultivations and
herbicides for weed control in soybeans. Weeds 13(4):28589. Oct. [15 ref]
• Summary: “The soybean canopy covered the ground
more rapidly in narrow rows than in wide rows so that
when herbicides suppressed early weed growth, less weeds
were produced in narrow rows than in wide rows. In some
situations, cultivations increased soybean yields when few
or no weeds were present.” Address: Research Agronomist,
Agricultural Engineer and Agricultural Research Technician,
Agricultural Research Service, USDA.
1549. Soybean Digest. 1965. The state associations: Second
Mississippi soybean day. Nov. p. 18.
• Summary: “The Second Annual Mississippi Soybean Day
sponsored by the Mississippi Soybean Association will be
held in Broom Auditorium, Delta State College, Cleveland,
Mississippi, on Dec. 2.
“The program includes discussions on soybean weed
control by Dr. C.G. McWhorter, and soybean varieties by Dr.
E.E. Hartwig, both located at the Delta Branch Experiment
Station, Stoneville, Mississippi.”
“Other attractions on the program will be the crowing of
the Mississippi soybean queen for 1966 and the presenting of
awards to the Mississippi soybean contest winners.”
1550. Knake, E.L.; Slife, F.W.; Seif, R.D. 1965. Flame
cultivation for corn and soybeans. Weeds 13(1):52-56. [9
ref]*
• Summary: This 2-year study involved the use of a ﬂame
for weed control. Corn was moderately tolerant of ﬂaming
at 4 miles/hour, while soybeans were more susceptible to
injury at early stages of growth. Conventional cultivation
and conventional pre-emergence herbicides gave better
weed control, but ﬂame cultivation may have potential in

drier areas were pre-emergence herbicides have been less
effective. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.
1551. Liubenov, Y. 1965. Opiti za himicheska borba
splevelite pri soiata [Experiments on chemical control of
weeds in soybeans]. Rastitelna Zashtita (Plant Protection)
No. 1. [Bul]*
Address: Bulgaria.
1552. Whitﬁeld, Nancy T.; Duke, P.L.; Miller, L.L. 1965.
Variation in development of eleven isolates of the soybeancyst nematode, Heterodera glycines. Virginia J. of Science
16:314. *
• Summary: Considerable parasitic variation occurred in
a collection of 11 soybean-cyst nematode isolates from
various locations. For example, two isolates reproduced
better on garden beet than the other isolates, and two other
isolates reproduced better on yellow sweet-clover than all
other isolates. They also found that certain Virginia isolates
reproduce well on the Peking soybean variety which is
highly resistant to most other isolates. This might lead to
the assumption that considerable genetic variation occurs
within the species, which might present problems is breeding
resistant varieties. Yet, repeated attempts by the junior author
to select out populations that will parasitize Peking or PI
90763 soybean have been unsuccessful.
1553. Ochse, J.J.; Soule, M.J., Jr.; Dijkman, M.J.; Wehlburg,
C. 1965. Cultivos y mejoramientos de plantas tropicales y
subtropicales [Cultivation and improvement of tropical and
subtropical plants. 2 vols.]. Mexico: Wiley. See vol. II, p.
1162-63. [Spa]*
• Summary: The section titled “Soybean” discusses
the following: Vernacular names in various languages.
Overview of world production. Botany. Varieties. Breeding
and selection. Climatic and soil requirements. Culture.
Harvesting. Uses (incl. soy sauce, tempeh, and tofu). Future
possibilities. Diseases. Ochse was born in 1891.
Note: This book was originally published in English
in 1961 by Macmillan Co. in New York. Address: 1.
Consultant, Tropical and Subtropical Agriculture, Research
Consultant in Economic Botany, Univ. of Miami, Coral
Gables; 2. Assoc. Prof. of Fruit Crops, Univ. of Florida,
Gainesville; 3. Prof. of Applied Tropical Botany and
Genetics, Univ. of Miami, Coral Gables; 4. Asst. Plant
Pathologist, Univ. of Florida, Everglades Experiment Station,
Belle Glade. All: Florida.
1554. Soybean News (NSCIC). 1966. Approximately onehalf million acres of soybeans were treated with herbicides in
the United States in 1959. 17(2):1. Jan.
• Summary: “Five years later [in 1964], the [Mississippi
River] Delta area alone [located largely in Louisiana] had an
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equivalent soybean acreage treated with herbicides.”
1555. Wilson, H.P.; Cole, R.H. 1966. Morningglory
competition in soybeans. Weeds 14(1):49-51. Jan. [12 ref]
• Summary: The two main types of morningglories to bother
soybeans are Imopea purpurea (L.) Roth and I. hederacea
(L.) Jacq. They “signiﬁcantly and equally reduced soybean
yields and plant height, and increased lodging and the
difﬁculty of harvesting. Damage to soybeans increased
as the population of morningglories increased. Control of
morningglories was needed for 6 to 8 weeks from the date of
soybean planting. Morningglories germinated throughout the
season and emerged from a depth of 6 inches below the soil
surface.” Address: 1. Former Research Fellow in Agronomy,
Univ. of Delaware, presently Research Assistant in Weed
Control, Soils and Crops Dep., Rutgers–The State University,
New Brunswick, New Jersey.
1556. Gooding, C.M.B. 1966. Fate of chlorinated organic
pesticide residues in the production of edible vegetable oils
(Letter to the editor). Chemistry and Industry (London) No.
8. p. 344. Feb. 19.
• Summary: The U.S. Food and Drug Administration has
established tolerances for residues of certain pesticides,
defoliants and herbicides in raw agricultural products. One
would expect that pesticide residues may appear in crude oils
from oilseeds (such as soya beans) which have been sprayed
in the normal course of farming. Of the greatest concern is
the class of chlorinated organic pesticides.
“The following commercial grade, chlorinated organic
pesticide chemicals used in formulating pesticidal sprays,
etc., were added by us to a crude cottonseed oil in pilot plant
work. The highest, established FDA tolerance in parts per
million for the named pesticide in one or more of the named
seeds is given as the ﬁrst ﬁgure in parentheses following the
name of the pesticide while the second ﬁgure is the amount
of the commercial-grade chemical we added to the crude
cottonseed oil.”
A long list of pesticides with two numbers after each is
given.
“These were added all together in the amounts noted.
This afforded a rigorous testing at each stage of alkalireﬁning, bleaching and deodorisation and the fact that all
disappeared upon deodorisation to produce the ﬁnal edible
oil is noteworthy. These results have been conﬁrmed in
plant-scale tests...” Address: Corn Products Co., Bayonne,
NJ.
1557. Peck, Robert. 1966. Adelphia: A new soybean that
resists pod and stem blight. Soybean Digest. Feb. p. 23.
• Summary: New Jersey’s newest variety gives excellent
seed quality and performs particularly well in that state,
where it is classiﬁed as a midseason variety that matures later
than Hawkeye but earlier than Clark.

“Adelphia was developed by crossing Lincoln soybeans
and Ogden (25% each) with Adams (50%).” Work on
Adelphia “began about 10 years ago, under the direction of
A.A. Probst at the Purdue (Indiana) Agricultural Experiment
Station, in cooperation with the U.S. Soybean Regional
Laboratory.”
A photo shows Dr. John C. Anderson at Rutgers Univ.
standing in a ﬁeld of Clark and Adelphia soybeans. Address:
Manager, New Jersey Crop Improvement Assoc., Allentown,
New Jersey.
1558. Science News Letter. 1966. USDA curbs use of two
well-known insecticides. 89:158. March 5.
• Summary: The USDA cancelled use of aldrin and dieldrin,
two insecticides that are widely used on farm crops. They
could leave harmful residues on plants and in milk from
cows feeding on the plants. Aldrin was prohibited for use
on 25 crops, including soybeans. The use of dieldrin, other
than for treating seeds, was prohibited on 23 crops, including
soybeans.
1559. Du Pont (E.I. de Nemours & Co). 1966. Soybean
growers–From any angle you get more weed and grass
control for your money with Du Pont Lorox (linuron weed
killer) (Ad). Soybean Digest. March. p. 22.
• Summary: This half-page black-and white ad contains
two similar photos of similar ﬁelds of weed-free soybeans
growing in long, straight rows–but seen from different angles
on the ground. Du Pont “Lorox” effectively controls both
annual weeds and grasses in soybeans...and at low cost. This
means more money for you at harvest. Here’s why:
* “Lorox” keeps rows free of annual weeds and grasses
that rob soybeans of water, nutrients and sunlight essential
for maximum yields... and proﬁts.
* Just once-over-the-ﬁeld at planting time does the job.
Soil incorporation is not required.
* “Lorox” keeps soybeans clean without soil residue
problems ...there’s no risk to soybeans, corn or grain next
season.
“Get your soybeans off to a good start this season. Order
your supply of DuPont ‘Lorox’ from your local dealer. And–
be sure to plant seed that’s been treated against diseases with
Arasan® 50-Red thiram seed protectant. And, remember, the
new angle for weed and grass control in corn–a combination
of ‘Lorox’ and Atrazine. With any chemical, follow labeling
instructions and warnings carefully.
Below the oval Du Pont logo is written: “Better things
for better living–through Chemistry.” Address: Biochemical
Div., I & B Dep., Wilmington, Delaware 19898.
1560. Elanco. 1966. What 26 soybean growers proved about
weeds, weed control and soybean yields: Elanco ﬁeld report
(Ad). Soybean Digest. March. p. 29-36.
• Summary: Eight full-page color ads for Treﬂan herbicide.
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“These growers proved to themselves Treﬂan pays off in
soybean weed control.”
“Results indicated that uncontrolled weeds cut yields in
half.”
“Treﬂan paid back $2.95 per $ spent in all tests. Treﬂantreated beans returned an extra $12.43 over cultivation only
(summary of 19 comparisons).”
1561. Green, G.D. 1966. Soybean row spacing study.
Mississippi Farm Research 29(3):4. March.
• Summary: “The effects of row spacing on yield, plant
height, and lodging of Lee soybeans were studied by the
Mississippi Agricultural Experiment Station at State College,
Mississippi, during the three years, 1962 through 1964.
“Yields on 10, 20 and 40-inch row width were
essentially the same in 1963 and 1964, and were not
signiﬁcantly different at 19 to 1 odds in 1962 (Table 1).
Irregular stands and soil variation probably accounted for
most of the difference in yield in 1962. In close rows, a skip
in the stand has less effect than in wider rows. Plant height
and lodging were essentially the same in 1963 and 1964.
These characteristics were not measured in 1962.
“Soybeans in 10-inch rows produced an average of 4.3
and those in 20-inch rows at 1.9 bushels per acre more than
those in 40-inch rows in these tests. As may be seen in the
table, most of this difference occurred in 1962.
“Having observed these tests closely the writer believes
the 1963 and 1964 results are more in line with what might
be expected under the conditions of these tests and that
row width, as such, from solid planting (close drilling or
broadcasting) to regular 36 to 40-inch rows, under similar
conditions, will not usually affect yields materially. Dr. E.E.
Hartwig failed to obtain higher yields from closer rows in
the Yazoo-Mississippi Delta. Increases in yield from narrow
rows have been obtained in many other States, particularly in
the Corn Belt, and such rows are widely recommended.
“Rows much closer than 30 inches will be difﬁcult to
cultivate. Unless the land is relatively free of Johnsongrass
and other weeds which cannot be controlled with
preemergence chemicals, efﬁcient weed control may be
impossible with the closer spaced rows.
“Each year the test was planted ﬂat. The 40-inch rows
were planted at the rate of 12, the 20-inch rows 6, and the
10-inch rows 3 good seed per foot of row. The preplant
fertilizer was broadcast and disked in. The soil was Verona
ﬁne sandy loam. Planting was on May 9 in 1962 and 1964,
and May 7, in 1963. Four replications were planted in
randomized blocks. The harvested area of each plot was
properly bordered and consisted of one 40-inch row, two
20-inch rows, and four 10-inch rows. The plots were 20 feet
long, the harvested rows being cut back to 18 feet before
harvest.
“The fertilizer was 0-20-60 in 1962 (plus 36 pounds N
inadvertently applied as a side dressing), and 0-60-60 in both

1963 and 1964. The test was premerged with Alanap-3 in
1962 and 1963 and Amiben in 1964 for weed control. Weeds
which came in were cleaned out with hoes.”
A table shows: “Performance of Lee soybeans grown on
different width rows, State College, Mississippi.” Address:
Mississippi.
1562. Green, G.D.; Albritton, R.C.; Coats, R.E.; Crockett,
S.P.; Hurt, B.C., Jr.; Gill, W.J. 1966. Soybean varieties for
hill areas. Mississippi Farm Research 29(3):4. March.
• Summary: “The same eleven soybean varieties were
included in Experiment Station tests at six locations in 1964
and 1965. Two-year averages for all locations show that seed
yields of Jackson and Bragg were signiﬁcantly higher than
that of Hill, but not higher than any of the other varieties
(Table 1). None of the other varieties produced signiﬁcantly
higher yields than Hill or different from each other. From a
statistical standpoint, any other differences obtained were
due to something other than yielding ability of the varieties,
such as soil variation, etc.
“Varieties did not yield in the same order at all locations.
Table 2 shows what appears to be the highest yielding
varieties at each location. These yields showed no consistent
pattern, except that the later maturing varieties appeared to
produce better, generally. In the hill sections of Mississippi,
the kind of growing season, particularly rainfall while the
pods are maturing, appears to inﬂuence the yield of varieties
more than the location, except that the earlier maturing ones
do not appear to do well in the southern half of the state.
“During 1965, four new varieties of soybeans–Dare,
Davis, Pickett, and Semmes–were released in the southern
states. Seed were not available for planting them in the main
tests. However, they were included in the Uniform Maturity
Group Tests conducted at State College in cooperation
with Dr. E.E. Hartwig, leader of the Southern Soybean
Improvement Program. Table 3 shows how these new
varieties performed compared to each other and to standard
varieties. It is not likely seed of any of them will be available
for general planting in 1966.
“Semmes was developed for phytophthora rot resistance
and for planting in heavy, poorly drained soil. Pickett was
developed for soybean cyst nematode resistance. Neither of
them is recommended in the absence of the conditions for
which it was developed.
The season was variable at the different test locations.
It was dry at State College early, wet in late June and early
July, dry again until late August and September when it was
wet. Table 4 shows the plants grew tall and lodged badly.
Due to heavy dews, showers, and rather cool weather in the
fall, maturity was delayer and shattering was less than if it
had been drier and warmer. The weather was dry during May,
June and early July at Brooksville, very dry during most of
the season at Pontotoc, and dry until fall at Holly Springs.
“The tests were conducted at the Central Station, State
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College and the following Branch Experiment Stations:
Black Belt at Brooksville, Brown Loam at Raymond
Pontotoc Ridge-Flatwoods (on Flatwoods soil) at Pontotoc,
North Mississippi at Holly Springs, and Northeast
Mississippi at Verona.”
In Table 1: “Two-year average soybean yields, 19641965, at six hill section locations.” In descending order of
yield, the 11 varieties are: Jackson. Bragg. Bossier. Rebel.
Curtis. Hampton. Hood. Hale 3. Lee. Hale 7. Hill. The 5
locations are Holly Springs, Verona, Pontotoc, State College,
Brooksville, and Raymond. For each variety a 6-station
average is given, e.g., Jackson 35.7 bu/acre. Hill 29.5 bu/
acre.
Table 2: “Two-year average, highest yielding soybean
varieties at each of six hill locations, 1964-1965.”
Table 3: “Information on new varieties and standard
varieties as checks taken from Uniform Maturity Groups VI
and VII Tests.”
Table 4. “Soybeans, yields, and other data, State
College, Mississippi, 1965.” Address: Hill stations,
Mississippi.
1563. Hartwig, Edgar E. 1966. Soybean varieties for the
Delta. Mississippi Farm Research 29(3):5. March.
• Summary: “Twelve soybean varieties were grown in sandy
loam, irrigated once in mid-August. Results illustrate the
similarity of seed yields in these varieties when conditions
were favorable (Table 1).
“A high percentage of Delta soybean acreage is on clay
or mixed soils. Varieties resistant or moderately resistant to
phytophthora rot, will produce seed yields on clay equal or
superior to that on loam.
“The disease reaction should be considered in choosing
a variety for planting (Table 2). Nearly all varieties now
available for the area are resistant to the diseases bacterial
pustule and target spot, but big differences do exist in
reaction to phytophthora rot. With highly susceptible
varieties such as Hampton or Hinn [?], plantings on clay can
be a complete failure.
“Of the newer varieties, Bragg and Semmes offer
greatest promise for production in the Delta. Preliminary
studies suggest that seed yield of these two varieties is
reduced less than the yield of Lee by competition from either
Johnsongrass or broad-leafed weeds.
“Studies conducted at Stoneville over the past 6 years on
both clay and loam show that seed yields of Bragg are equal
to those of Lee. Where weeds are controlled, and where Lee
makes adequate growth, Bragg offers no advantage over Lee.
However, Bragg grows approximately 12 inches taller than
Lee, an advantage to the grower who wants greater plant
height. In 1965, Johnsongrass reduced the yield of Lee 46%,
but reduced that of Bragg only 23%. Bragg holds its seed as
well as Lee. Growers planting in excess of 10-12 seeds per
foot of row may have excessive lodging.

“Seed of Semmes will be available only to seed
producers in 1966. This variety was released for production
on the lower-lying, more poorly drained clays where it has
given an 8% yield advantage over Lee. The growth type
of Semmes and high resistance to phytophthora rot should
greatly reduce the hazards of production on clay.
“The varieties Curtis and Bossier have been under test
only 2 years. Curtis makes growth similar to Lee and has
appeared to be equal in seed production. In general, Curtis
appears to be equal but not superior to Lee for production in
the Delta. Bossier matures nearly 2 weeks later than Lee. It is
more susceptible than Lee or Bragg to phytophthora rot when
grown on clay. Bragg appears to offer greater possibilities
for the area than Bossier for those growers desiring a variety
taller and later-maturing than Lee.
“Dare, grown at Stoneville during the past 5 years, has
produced well. However, as with Hill, above average weed
control is necessary for successful production of any earlymaturing variety. Seed supply is limited for 1966 plantings.
Seed supply of Davis, another variety developed for
production on poorly drained clay, will be limited for 1966
plantings.”
Tables show: (1) “Performance and characteristics of
soybean varieties grown on sandy loam at Stoneville, 1965.”
The 12 varieties are: Dare, Hood, Davis, Lee, Curtis, Rebel
22, Semmes, Bragg, Rebel, Bossier, Bienville, and Hampton.
(2) “Disease reaction of soybean varieties.” The 12
varieties are the same. The diseases are: Bacterial pustule.
Target spot. Phytophthora rot, and root knot [nematode].
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1564. McWhorter, C.G.; Wooten, O.B.; Baker, R.S. 1966.
Weed control by injection of herbicides. Mississippi Farm
Research 29(3):1, 8. March.
• Summary: “New herbicides for preemergence weed control
in cotton and soybeans are rapidly becoming available to the
farmer. Since 1961 the number recommended for use in both
soybeans and cotton by the Mississippi Weed Committee
increased from 5 to 10. This trend will increase as industrial
organizations intensify their search for more selective
herbicides.
“Federal and State research not only develops new
herbicides, but also aims to prove the efﬁciency of existing
materials. For several years, research has been conducted
with EPTC (ethyl N,N-dipropylthiolcarbamate) and
vernolate (S-propyl dipropylthiocarbamate). This report
discusses the new injection technique for applying EPTC and
vernolate, and presents data for the calibration of injection
equipment.
“EPTC and vernolate, although excellent herbicides,
present two closely related problems. The best method of
application for good weed control, one problem, closely
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affects the other problem of avoiding crop injury. Both
problems are largely eliminated by application with the
Stoneville injector.
“EPTC and vernolate are highly volatile, and if not
incorporated or injected into the soil will quickly evaporate
from a hot soil surface.”
One section (p. 1) discusses “Vernolate Applied
Preemergence in Soybeans.”
Figures show: (1) Three mechanical drawings: Injector
setting for preemergence weed control in cotton and
soybeans. (2) Photo: “Weed control in an 18-inch band
centered on the soybean drill following injection of vernolate
at 2 lb/acre.” Address: 1. Research Plant Pathologist, Crops
Research Div., ARS, USDA, at the Delta Branch Experiment
Station, Stoneville, Mississippi.
1565. Staff. 1966. 1966 weed control recommendations for
soybeans in Mississippi. Mississippi Farm Research 29(3):3.
March.
• Summary: This half-page table contains the following 5
columns: (1). Crop, weed or situation and active chemical
per treated land acre. (2) Formulation needed for 1 acre
treated broadcast or for a band 13068 feet long and of
a speciﬁed width. (3) Time of Application. (4) Weeds
Controlled. (5) Special instructions and remarks.
Note: These recommendations (and table) are divided
into 3 parts: (1) Preplanting. (2) Preemergence. (3)
Postemergence. Address: Plant pathologists, Mississippi.
1566. Ferris, Virginia R.; Bernard, R.L. 1966. Population
dynamics of nematodes in ﬁelds planted to soybeans
and crops grown in rotation with soybeans. I. The genus
Pratylenchus (Nemata: Tylenchida). J. of Economic
Entomology 60(2):405-10. April 1. [7 ref]
• Summary: The inﬂuence of crop species on the soil
populations of 4 species of Pratylenchus (P. hexincisus
Taylor and Jenkins, P. scribneri Steiner, P. neglectus Rensch,
and P. penetrans Cobb) was studied for 5 years in 16 ﬁelds
rotated to corn, soybeans, oats, wheat, and forage mixtures.
Address: 1. Assistant Prof., Dep. of Entomology, Purdue
Univ., Lafayette, Indiana; 2. Geneticist, Crops Research Div.,
ARS/USDA, Urbana, Illinois.
1567. McWhorter, C.G. 1966. Sesbania control in soybeans
with 2,4-D wax bars. Weeds 14(2):152-55. April. [2 ref]
• Summary: The sesbania was effectively controlled by the
bars impregnated with herbicide. Ordinarily 2,4-D is toxic to
soybeans.
“Bars, 22 inches long, were attached horizontally 3
inches apart to a tractor-mounted boom and the height was
adjusted for it to travel 2 to 3 inches above crop plants. Sixpound bars, containing 1 lb of 2,4-D gave better control than
bars containing less 2,4-D. Bars made of wax with a melting
point of 170ºF provided more economical control than

bars with waxes of lower melting points.” Address: Plant
Physiologist, Crops Research Div., Agricultural Research
Service, USDA, Stoneville, Mississippi.
1568. Soybean Digest. 1966. The news in brief: Increased
usage of chemicals. June. p. 11.
• Summary: “There is a big swing to the use of
preemergence herbicides on soybeans this spring until the
practice is almost universal in some areas, according to
our reports. There is also a noticeable trend toward use of
fertilizer on the soybean crop. And growers are continuing
the conversion to narrow-row equipment in northern states,
with some eight- and twelve-row planters now in use.
“Our reports indicate that from 20% to 75% of Illinois
producers are using herbicides on soybeans, and 30% to 40%
in Iowa. But Don Loftus, Gilmore City, Iowa, writes very
little in the way of herbicides is being used in his area since
they have been unavailable. From 50% to 75% of Mississippi
producers are using herbicides on soybeans, 60% in central
Ohio, and from 75% to 90% in Tennessee. Most producers in
Mississippi County, Arkansas, and in southeastern Arkansas
are using chemical weed control.
“From 5% to 20% of producers in most areas are
reported using fertilizers on soybeans, with a few reporting
up to 30%. The trend to narrow-row soybeans is just getting
under way many places, but as many as a third of growers
are planting beans in narrow rows in parts of Iowa, central
Illinois, and Ohio. Fifty percent are reported planting in
narrow rows in Holt County, Missouri.
“R.H. Peck, River Canard, Ontario, points out that
narrow rows have been almost standard practice in Ontario
for years, with many growers using 21-inch rows.”
1569. Dunleavy, J.M.; Chamberlain, D.W.; Ross, J.P.
1966. Soybean diseases. USDA Agriculture Handbook No.
302. 38 p. July. Supersedes USDA Circular 931 by D.W.
Chamberlain. Summarized in Soybean Digest, Dec. 1966, p.
34.
• Summary: Contents: Bacterial diseases: Bacterial blight,
Bacterial pustule, Wildﬁre, Bacterial wilt, Rhizobiuminduced chlorosis.
Fungus diseases–Diseases affecting leaves: Brown spot,
Downy mildew, Target spot, Frogeye leaf spot, Phyllosticta
leaf spot, Powdery mildew, Black patch, Alternaria leaf spot.
Fungus diseases affecting roots and stems: Brown stem
rot, Stem canker, Phytophthora rot, Pythium rot, Rhizoctonia
rot, Fusarium root rot, Anthracnose, Phymatotrichum root
rot, Charcoal rot, Sclerotial blight, Stem rot. Address: 1.
Plant Pathologist, Crops Research Div., ARS and professor,
Dep. of Botany and Plant Pathology, Iowa Agricultural and
Home Economics Experiment Station.
1570. McWhorter, C.G.; Hartwig, E.E. 1966. Cocklebur
control in soybeans with 2,4-DB. Weeds 14(3):187-90. July.
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[8 ref]
• Summary: “Foliar applications of the dimethylamine salt of
4(2,4-dichlorophenoxy)butyric acid (2,4-DB) were effective
for controlling cocklebur in soybeans. Treatments usually
caused crop injury, but treated soybeans often produced
higher seed yields than untreated soybeans heavily infested
with cocklebur plants.” Address: Plant Physiologist and
Agronomist, Stoneville, Mississippi.
1571. Bruce, W.N.; Decker, D.C. 1966. Insecticide residues
in soybeans grown in soil containing various concentrations
of aldrin, dieldrin, heptachlor, and heptachlor epoxide. J. of
Agricultural and Food Chemistry 14(4):395-98. July/Aug.
[13 ref]
• Summary: The soil concentrations of the insecticides aldrin
and dieldrin were measured at application rates of 2, 5, 10,
and 20 pounds per acre. Soil residues were found to be 10 to
15 times as great as the residues in soybeans planted in those
soils, and to decrease and change form from one year to
the other. Address: Illinois Natural History Survey, Urbana,
Illinois.
1572. Kirchner-Dean, Otto. comp. 1966. Soybean processing
and utilization: A selected list of references, 1955-1965.
USDA Library List No. 83. iv + 183 p. Aug. Author index.
Subject index. 28 cm. [2218 ref]
• Summary: Contents: Part I: Processing. Meal. Oil.
Beans. Part II: Utilization. Meal in feed. Oil in feed. Beans
in feed. Meal in food. Oil in food (General, margarine).
Beans in food (general, ﬂour, milk, soy sauce). Meal
for industrial uses (general, coatings). Oil for industrial
uses (general, coatings, drying oils, paints, resins,
soaps). Beans for industrial uses. Part III: Chemistry
and research. Amino acids, bibliography, biochemistry,
chromatography, composition, enzymes, fatty acids,
lecithin, lipides, lipoxidase, organic chemistry, pesticide
residues, phosphatides, proteins, research, sterols. Part IV:
Miscellaneous. Argentina, Australia, Brazil, California,
Canada, China, Congo, cook books, Far East, government
loans, India, industry, international trade, Japan, laws and
legislation, markets and marketing, nutrition, pesticide
residues, varieties.
“All citations except those to patents have been
examined and veriﬁed by the compiler. Patents cited were
obtained from Chemical Abstracts. All foreign language titles
have been translated into English with the original language
indicated. [Warning: Many patent titles listed in this are
different from those appearing on the actual patent.]
“Sources consulted: Agricultural Index, Bibliographic
Index, Bibliography of Agriculture, Biological and
Agricultural Index, Card Catalog of the National
Agricultural Library, Chemical Abstracts, Dissertation
Abstracts, Engineering Index, Food Science Abstracts,
Journal of the Science of Food and Agriculture, Nutrition

Reviews, and Pesticides Documentation Bulletin.” Address:
National Agricultural Library, Div. of Reference, Special
Bibliographies Section.
1573. Soybean Digest. 1966. Ruling on pesticide residues.
Aug. p. 16.
• Summary: “The U.S. Food and Drug Administration has
announced the establishment of tolerances for residues
of toxaphene and DDT on soybeans or in soybean oil
effective July 12. The permissible residues on soybeans
are 2 parts per million for toxaphene and 1.5 for DDT, or
3.5 parts per million of the combined residues. In soybean
oil, the maximum tolerance is 6 parts per million for either
toxaphene or DDT or 12 parts of the combined residues.
“Growers are cautioned not to apply either of these
chemicals less than 3 weeks before harvest, not to feed
soybean mill trash to livestock, or poultry, and not to make
more than two applications of DDT after the pods form.”
1574. Diaz Polanco, C. 1966. Cercospora kekuchii en
soya, nuevo patogeno en Venezuela [Purple stain fungus
(Cercospora kikuchii) in soybeans, a new pathogen
in Brazil]. Agronomia Tropical (Maracay, Venezuela)
16(3):213-21. July/Sept. [6 ref. Spa]
Address: Seccion de Fitotecnia, Centro de Investigaciones
Agronomicas, Maracay.
1575. Howell, Robert W. 1966. What are the soybean
research needs? Soybean Digest. Sept. p. 59-62.
• Summary: Contents: Introduction. New research positions.
Roots a disadvantage. Brown stem rot serious. Not insectfree (“We can no longer boast that soybeans are an insectfree crop, as we did a few years ago.” Also, there are many
beneﬁcial insects). Oil, protein components.
This long article begins: “A discussion of needs
for soybean research may begin with a consideration of
where we now stand. There are the equivalent of about 35
professional scientists supported on Agricultural Research
Service funds for research related to soybean production.
They are engaged in programs relating to breeding and
genetics, diseases, physiology, weed and nematode control,
soil and water problems, and entomology. Several of these
positions are in state or private agencies supported on
contracts or other extra-mural arrangements by federal funds.
In addition, the various state experiment stations have about
25 professionals on soybean production research. Minnesota
probably has the largest number of state-supported positions.
Several states, however, have signiﬁcant state-supported
programs, although in most states the number of people
available is very inadequate to the task.
“New Research Positions: We have established several
new positions with funds recently assigned for soybean
research. There are new agronomist positions at Purdue
University, Lafayette, Indiana, and at Stoneville, Mississippi,
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and a pathologist at the University of Missouri. At Urbana,
Illinois, a third physiology position, two positions for weed
control in soybeans, and one on nematology have been
established. A second entomology position, speciﬁcally for
work on soybeans, was established at Columbia, Missouri,
and the ﬁrst entomologist there has been able to devote
more time to the study of insects in soybeans. As these new
positions become fully productive, they will, of course, make
important contributions to the soybean research program.
“Consideration of present research needs must give
proper weight to recent and anticipated staff increases. One
way of stating our needs is to say that we need people. The
research progress which we make depends very deﬁnitely
on how many people we have. The availability of funds is
a necessary prerequisite, but recruiting competent scientists
at the present time is a difﬁcult task. There is deﬁnitely a
seller’s market for scientiﬁc talent and any competent young
scientist can expect to have a number of job opportunities.
We are, of course, conﬁdent that we can hold our own in the
recruiting competition since the facilities we offer and the
support available are competitive and we have the advantage
of the glamour of the soybean. The American Soybean
Association is to be commended for its efforts to support
graduate student programs, and I hope you are able to
enhance this support. A very important aspect of the support
we provide to universities is the help this gives to students.
“I would also be remiss if I failed to note a closely
related activity which needs additional emphasis. This is
extension, or transmittal of the results of research to the
farmer. There is a large gap in this respect at present. We
need more extension people on soybeans, so that the lines of
communication from researcher to farmer and from farmer
to researcher will become more efﬁcient. We know that in
the northern states there is generally an advantage for closer
rows, that one should use the best adapted disease-resistant
varieties, good quality seed, select a good planting date,
practice good weed control, and that there must be adequate
fertility and moisture. We need continuing demonstrations
and tests along these lines as new varieties and new
technology appear. The role of extension has not received
adequate emphasis.
“This afternoon you will hear a panel including John
Reiser, for 2 consecutive years the winner of the 5-acre yield
contest in Illinois, the last time with a yield of more than 82
bushels. This spectacular yield, more than three times the
state average, was made with one of our newest varieties,
Wayne, and illustrates that the genetic potential of soybean
varieties is very high relative to average yields. The question
of the moment is how did he do it. Maybe we will learn this
afternoon.
“Our research problems are easy to deﬁne in a broad
sense. The need for increased soybean yields is by any
standard the greatest problem facing soybean researchers and
others in the industry. Higher yields are needed to protect

and enhance the position of soybeans as a commodity for the
producer, and on a global scale higher yields are needed to
make a greater contribution to the world’s needs for food and
protein.
“We need new means of increasing genetic variability
or of increasing the effectiveness of the present techniques
available to our plant breeders. You cannot ‘breed in’ a
quality that you do not have. Present-day commercial
soybean varieties are derived from a very small fraction of
the world’s soybean germ plasm. The germ plasm in our
collection is an important reservoir of assets to be used
when needed, as has been demonstrated in the development
of disease- and nematode-resistant varieties. But we need
additional germ plasm collection in areas of the world such
as China, in order to increase the genetic diversity available
to the breeder. Our breeders and geneticists are more aware
of the need for genetic diversity than anyone else. They
give continuous thought to improving research techniques,
in order to make the best use of available material. But it is
much harder to identify the subtle qualities which contribute
to yield and other quantitative characters than those which
represent conspicuous properties. We should extend our
traditional statistical breeding and genetics research into new
areas of biochemical genetics, which are being opened up in
microorganisms, and which may provide important avenues
of advance. This area encompasses some of the most basic
questions of biology and yet may hold the key to the most
practical problems of the farmer, namely, how to get higher
yields. Similar principles relate to the plant and its supply
of nutrients and water. The old cliché that soybeans do not
respond to fertilizer is tiresome, indeed. It related mainly
to nitrogen. We need additional research on the soybeanbacteria system responsible for nitrogen ﬁxation. Many
other nutrient elements are also involved in the growth of the
soybean plant, and we must ﬁnd ways to stimulate soybean
production through proper manipulation of the water and soil
environment.
“Water is in a class by itself and in my opinion is the
single most important factor in crop production. Excellent
studies here in Iowa and in Illinois have shown the
importance of moisture conditions during seed development.
It is thus clear that water relations constitute an important
key to high yields. Yet, we have only a limited ability
to recommend measures for conserving or adding water
to insure high yields. The entire area of water relations,
including time and rate of supply, methods of reducing water
needs, energetics of water uptake, all represent areas where
research is needed.
“Available moisture directly affects photosynthesis,
the very ﬁrst step in the chemistry of crop production.
Photosynthesis decreases sharply with mild leaf water
deﬁcits–before any wilting appears. Photosynthesis is a
reaction involving sunlight, so we need to know about
the inﬂuence of leaf movement, shape, and orientation on
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photosynthesis, the inﬂuence of soybean canopies on light
penetration and air movement, and whether there are genetic
differences in these qualities...”
A small portrait photo shows Robert W. Howell. Note:
This is the earliest document seen (Jan. 2019) concerning
genetic diversity in soybeans. Address: Chief, Oilseed and
Industrial Crops Research Branch, Crops Research Div.,
ARS, USDA, Beltsville, Maryland.
1576. Mitchell, Roger L. 1966. What is this plant called
soybean? Soybean Digest. Sept. p. 32-34.
• Summary: “The soybean (Glycine max) can be described
in many ways. Economically, it is the Cinderella crop of the
20th century. Historically, it dates back to the antiquity of
Asian civilization. Botanically, the soybean is a taprooted,
summer annual legume grown for its edible seed. The unique
growth habits and environmental responses of this plant and
its greatly expanded economic importance require that we
cease to handle it as if it were another ﬁeld of corn or cotton.
Our task is to understand the soybean plant more thoroughly
as a basis for improved management practices and increased
yields.
“The Root: Let us look ﬁrst at the hidden, seldom
observed characteristics of the plant that occur underground.
The soybean forms a taproot which most commonly grows
straight downward. Little branching occurs in the ﬁrst 2 to 3
inches of the root-hypocotyl region beneath the soil surface.
As branch roots grow out from the main taproot, they occur
at regular 90-degree points around the root circumference.
However, as these branches continue to expand, they appear
to grow in all directions.
“Although the soybean is taprooted, its rooting depth is
shallow if compared to legumes like alfalfa or sweetclover.
It may penetrate to depths of 5 feet, but moisture extraction
appears minimal below 3 to 4 feet, while corn may use
considerable water from depths of 5 feet and more. Yet the
soybean has a well-deserved reputation for being rather
drouth tolerant. Why? Partly because of its rooting depth, but
more because of its ﬂowering habit, which will be discussed
later.
“The soybean, like other legumes, is capable of hosting
bacterial colonies in nodules on its roots. These bacteria ﬁx
nitrogen from the air in the form plants can use and, while
this is agreed to be beneﬁcial, nodulation processes have
caused many questions to be raised about the soybean’s
nitrogen nutrition.
“The nodules consist of root tissue which has become
modiﬁed after invasion by the bacteria. Nodules may
appear within 8 to 10 days of planting and begin nitrogen
ﬁxation about 2 weeks later. There is not full agreement
among researchers as to how long the nodules are active.
Some reports suggest they function until the seed is ripe,
but detailed recent work suggests nitrogen ﬁxation cuts off
sharply as pod set begins.

“The soybean has a high nitrogen requirement. A
40-bushel crop of grain with 6.5% nitrogen would contain
156 pounds of nitrogen [per acre]. One technique for
studying how much nitrogen a soybean plant might use, if it
ﬁxed none itself, has been to develop a nonnodulating line
and fertilize it with nitrogen. A second method has been to
tie up the nitrogen in the soil with corn cobs and then supply
nitrogen from fertilizer. From such studies it has been shown
that more than 3 pounds of fertilizer nitrogen are required to
substitute for 1 pound of nodule nitrogen. Further, no way
has been discovered for substituting commercial nitrogen for
nodule nitrogen. If nitrogen is added as fertilizer, the nodules
ﬁx less nitrogen.
“Since direct fertilization with nitrogen does not appear
to be useful, current studies are being conducted to ﬁnd
more efﬁcient strains of bacteria for use in inoculation. More
efﬁcient strains are now known, but they do not ‘win the
race’ to infect the root and form the nodule. The race is won
most of the time by older, less efﬁcient strains already in the
soil.
“The soybean’s response to changing supplies of
phosphorus and potassium is not fully understood. It is noted
that soybean plants absorb large amounts of N, P and K
during the growing season. In producing a 40-bushel crop
of beans, the plants will accumulate more N and about the
same P and K as a 120-bushel yield of corn. And more of the
N and K will be removed in the grain. However, repeated
experimentation and ﬁeld experience have shown soybean
fertilization needs to be different from corn. The following
four factors contribute to this differential:
“1–There are many more nutrients in the bean seed
than the corn seed: four times as much N, two times as
much P, six times as much K. A soybean seed will weigh
approximately one-half as much as the average corn kernel
so each young soybean plant has two times the N, equal P,
and three times the K as a young corn plant. In addition, we
plant four to ﬁve times as many soybean seeds per acre and
do not expect each plant to increase in weight as rapidly as
we do each corn plant.
“2–Soybeans appear to be more capable of absorbing
nutrients, especially P and K, from the soil they contact than
does corn.
“3–The rhizobia in the nodules supply the soybean’s
nitrogen needs. Applications of nitrogen fertilizer do
not increase yields of well-inoculated plants; in fact, N
fertilization merely reduces the effectiveness of the nodules.
“4–Recent studies have shown that the well-nodulated
plant has a less branched root system than a poorly nodulated
plant. Possibly broadcast or shallowly applied fertilizer is
less available to such a root system.
“Soybeans do respond to direct fertilization with P
and K on soils testing low or very low in these elements,
but returns on medium fertility or higher soils have been
generally considered unproﬁtable to date.
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“Top Growth: The seed divides easily into two halves
(cotyledons) which are covered by a leathery textured
seedcoat. Between the cotyledons and attached to them
near one end is the embryo. The cotyledons (seed leaves)
contain the food reserve which nourishes the seedling plant.
The hypocotyl, a stemlike structure beneath the cotyledons,
pushes the cotyledons and the plumule (growing point)
above the soil surface 4 to 7 days after planting. Once it has
done this, the hypocotyl ceases to grow.
“The cotyledons serve to nourish the seedling for about
the ﬁrst 2 weeks of its life (1 week of emergence and 1 more
week after emergence). During this time the cotyledons lose
about 70% of their dry weight. Loss of one cotyledon at any
time during this period or loss of both cotyledons a week
after emergence has little effect on the young plant’s growth
rate. However, the loss of both cotyledons at emergence or
shortly thereafter may cut yields 8% to 9%. The cotyledons
make a small, apparently insigniﬁcant contribution to
photosynthesis.
“The stem serves the structural function of supporting
the leaves and contains the transportation (trans-location)
system of the plant. A tawny or grey-colored pubescence
(hair-like structures) is present on most commercial varieties.
This is a desirable trait and contributes to insect resistance,
primarily against thrips and leaf hoppers.
“Nodes divide the stem into inter-nodes with branches
arising at the nodes. Length of the internode (and, therefore,
height of the plant) is controlled genetically but modiﬁed by
light, water and other environmental conditions in the ﬁeld.
When less light reaches the base of the plant (as in more
thickly populated ﬁelds) less growth hormone is destroyed
and the plant grows taller.
“Leaf: Fifty to sixty days after emergence, the soybean
has developed a leaf area index of 3 to 4 (3 to 4 acres of
leaves per acre of land). This quantity of leaves is similar to
that developed by corn, but they are distributed vertically
over approximately one-half the distance of corn leaves.
“Leaves of soybeans can use about one-fourth of the
sunlight available on a bright summer day. With 10,000
footcandles available, an individual leaf uses 2,500
footcandles. The ﬁrst 500 are used to maintain the leaf, the
remainder produces materials for other processes. All the
leaves of the soybean plant form a canopy; the size, shape,
orientation, and position of the leaves within this canopy
are important factors in determining the amount of potential
photosynthesis in the crop. In contrast to corn, the leaves
of soybeans are rather close together and parallel with the
ground surface. One leaf shades the next to the extent that
light in a soybean ﬁeld may only penetrate 1 foot whereas
in corn it may penetrate 3 to 4 feet. One current research
objective of both soybean breeders and physiologists is to
improve penetration of light into the individual plant, but to
reduce the light that penetrates between plants and strikes the
soil.

“Two recent modiﬁcations have been made to soybean
plants to improve their pattern of light interception. One is
represented by the effect TIBA has on the canopy shape. A
conical canopy is caused by a mild stimulation of branching
at lower nodes and less branching at the top of the plant.
This seems to increase the light penetration into the plant
and provides more surface leaf area to intercept sunlight”
(Continued). Address: Prof. of Agronomy, Iowa State Univ.,
Ames.
1577. Mitchell, Roger L. 1966. What is this plant called
soybean? (Continued–Document part II). Soybean Digest.
Sept. p. 32-34.
• Summary: (Continued): “A second modiﬁcation is
represented by the variety Amsoy. This and certain other
new varieties are referred to as ‘thin lines.’ Their leaves
point upward more and they do not bush out as much. This
appears to allow better light interception into the plant and
does result in higher seed yields. Obviously, such plants
would need to be placed closer together to intercept the light
between the rows.
“Two major factors, then, affect the interception of light
by a crop:
“1–The amount of leaf area of a crop which is related to
its stage of development and the plant population. Soybeans
are commonly planted at optimum or above populations.
“2–A second factor in interception is the leaf area over
the land surface or the plant spacing. The yield differences
between narrow and wide row beans are due entirely to more
beans (as opposed to larger beans) in the narrower rows.
“Efﬁciency of light intercepted differs between crops.
Corn, for example, produces about one-third more sugar
for the same amount of sunlight intercepted. The reason for
this difference is unknown. From the time the bean plant
begins to ﬂower until pods are nearly ﬁlled the whole plant
increases about the same amount each day in dry weight
(in the range from 60 to 150 pounds per day). Early in
this period it goes into vegetative growth, but as the plant
matures the vegetative part loses weight and transfers its dry
weight to the pod.
“While soybeans are not as efﬁcient in their response to
light quantity as some other species, they are one of the most
responsive crop plants to light duration (or the length of day)
as they progress through a growing season. This is called a
photoperiod response. The table below shows the results for
three varieties grown at Ames, Iowa.
“These three varieties cover a north-south area of
800 miles. When planted in mid-May at one location they
respond very differently to the day-length at that location.
Their period of podﬁlling is not too different, but the length
of time from planting to the beginning of bloom varies
greatly. As a result, soybean varieties are adapted to rather
narrow belts.
“Soybeans are naturally self-pollinated and completely
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self-fertile. Only about 1% natural crossing occurs.
The ﬂower is small and requires delicate and skillful
manipulation for crossing or hybridizing. To date, no sources
of male sterility have been found, so hybrid beans do not
appear likely on a commercial scale very soon.
“Bud and Flower Development: The junction of the
main stem and a branch or of a branch and a subbranch is
called an axil. In each axil, an axillary bud is present. This
bud may (1) develop into a branch, (2) form a ﬂower cluster
that matures into pods or (3) remain dormant until the plant
is subjected to a particular stress.
“The buds in the axils of the cotyledons frequently form
a new stem if the plant is cut off above this point.
“Axillary buds that become ﬂowers develop ﬁrst toward
the base of the main stem (commonly starting at the fourth
node) and then progress up the plant. In the mature plant
pods are relatively more concentrated toward the top. The
ﬂowers occur in clusters of three to ﬁfteen per node and may
appear over a 2- to 5-week period. Seventy-ﬁve percent of
the ﬂowers formed may abort and, therefore, never develop
into mature pods. Under normal planting rates, 30 to 100 of
these pods may be retained per plant with two to three seeds
per pod. The thinner the stand, the greater the number of
pods per plant.
“Soil Moisture Needs: Soybeans are quite sensitive to
water supply at germination, requiring 50% moisture in the
seed to germinate, whereas corn needs 30% and rice 26%.
“The soybean withstands short periods of drouth during
the season without serious injury, although photosynthesis is
cut by half when the leaf loses 15% of its maximum waterholding level (or turgidity). They are less sensitive to drouth
during ﬂowering than is corn. This is due at least partly to
differences in ﬂowering patterns. Corn forms tassels and
silks just once and coordination of these processes is critical.
Under drouth conditions, silk development is delayed
more than tasseling and barren stalks result. The soybean,
by contrast, ﬂowers over a period of about a month when
planted as a full-season crop. Failure of early ﬂowers to set
pods may be compensated for by better pod set or retention
of later ﬂowers.
“Soybeans are much more sensitive to dry weather
during grain ﬁlling than is corn. Corn is a deeper-rooted plant
and can take advantage of more subsoil moisture. Therefore,
while a July drouth will cut corn yields distinctly, an August
drouth (during pod ﬁlling) will cut soybean yields relatively
more.
“Soybean Diseases: Numerous diseases have more or
less of a yield depressing effect on soybeans each year, with
reductions averaging 12% to 16%. While the overall effect
of a given disease is relatively small (see table 2) a particular
disease like brown stem rot or Phytophthora root rot may
cause yield reductions in a given ﬁeld of 20% to 50%.
“There still remains much to be known about soybean
rooting patterns, seed set-light relationships and mineral

nutrient response. A better understanding of these and other
growth relationships will point the way to increasing further
the productivity of the soybean.”
Table 1 shows “Photoperiod responses of three soybean
varieties grown at Ames, Iowa.”
Acme, adapted to southern Canada, takes 28 days from
planting to bloom, 66 days for fruiting (pod ﬁlling), for a
total of 94 days.
Hawkeye, adapted to central Iowa, takes 51 days from
planting to bloom, 79 days for fruiting (pod ﬁlling), for a
total of 130 days.
Dorman, adapted to southern Missouri, takes 88 days
from planting to bloom, 72 days for fruiting (pod ﬁlling), for
a total of 160 days.
Table 2 shows “Average annual losses in soybeans due
to diseases, 1951-1965.”
“Bacterial pustule 1.4%
“Bacterial blight 2.2%
“Frogeye 0.1%
“Downy mildew 1.6%
“Brown spot 0.8%
“Phytophthora 2.2%
“Stem canker 1.0%
“Brown stem rot 0.6%
“Fusarium root rot 0.6%
“Pod and stem blight 1.1%
“Purple stain 0.7%
“Root-knot nematode 0.5%
“Bud blight 0.8%
“Others 0.4%
“Total 14.0%”
A small portrait photo shows Roger L. Mitchell.
Address: Prof. of Agronomy, Iowa State Univ., Ames.
1578. Leng, Earl R. 1966. Reorganization of agricultural
research in Uttar Pradesh [India]. Urbana-Champaign:
University of Illinois, College of Agriculture. 14 p.
Unpublished typescript. 28 cm.
• Summary: Soybeans are mentioned in this report.
Summary: “Uttar Pradesh Agricultural University
[established in 1960] has been asked by the State
Government to present a plan for assuming State wide
responsibility for agricultural and animal husbandry research,
as well as University-level teaching and extension education.
“To prepare this plan, the Research Director, UPAU
(Dr. R.L. Paliwal) and the Research Advisor have made
detailed studies of the existing research agencies in the
U.P. Department of Agriculture, and have also studied the
research agencies of the Department of Animal Husbandry
and the Department of Fruit Utilization. In this study, 27
research stations were visited, as well as the Directorates
of Agriculture and Animal Husbandry, Government
Agricultural College (Kanpur), Government Research Farm
(Kanpur) and Benares Hindu University.
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“The Advisor’s recommendations may be summarized
as follows: “1. The University should be organized into three
main campuses viz: Pant Nagar, Kanpur, Mathura. The seat
of the Vice-Chancellor, Director of Resident Instruction, and
Director of Extension Education should be at Pant Nagar.
“2. All research and teaching functions should be
organized statewide on a subject-matter department
basis; that is, there should be only one department in each
appropriate subject matter area for all campuses and ﬁeld
stations.
“3. Departments suggested for ﬁeld crop agriculture and
allied topics are: Agronomy, plant breeding, soil science,
plant pathology, entomology, vegetable crops, fruit crops.
“4. The Head of each department should be located at
the campus where the strongest work of that department
is situated. On each other campus or station where the
department in represented by several staff members, an
Associate Department Head should be appointed.
“5. Research activities will be concentrated at the three
campus areas and the minimum number of multi-purpose
Field Research Stations required to represent the major agroclimatic zones of the State. ‘Field Research Stations’ will
operate as variety-testing, crop-response, and soil-science
outstations and not as stations for independent work. They
may also be used as ﬁeld demonstration centers for extension
education activities.
Note: This is the earliest English-language document
seen (Aug. 2010) that contains the term “agro-climatic
zones” (or zone).
6. Suggestions for the locations of 11 “Field Research
Stations” are given. They include Shahjahanpur, Varanasi,
and Almora.
7. The three campus research centers will, of course,
cater to the regional needs of their respective areas; these are
listed.
“8. The state Government should be requested to transfer
all contingency budgets, allocated to research activities
of the Ministry of Agriculture, to UPAU. Title to the land
and installations of research centers listed above should be
similarly transferred...”
“9. UPAU should determine stafﬁng needs for
the reorganized teaching and research structure, and
request transfer of an equivalent number of staff position
authorizations from the Department to the University...”
“10. When the transfers listed above are completed,
full authority for organization, administration and conduct
of agricultural research in U.P. State should rest with the
Board of Managers of UPAU, exercised through the ViceChancellor and the Director of Research.”
Source: University of Illinois at Urbana-Champaign
(UIUC) archives. 8/1/44 Agriculture, Dean’s Ofﬁce, Box
4, Leng. Address: Research Advisor, U.S. Agency for
International Development (USAID) / Univ. of Illinois,
Urbana-Champaign, Illinois.

1579. Pesticide Review. 1966. Herbicides. For 1966. Oct. p.
32-33. Summarized as “Unexpectedly large use of herbicides
on soybeans” in Soybean Digest, Dec. 1966, p. 34.
• Summary: The acreage treated with herbicides in the USA
more than doubled between 1949 and 1959, from 23 million
in 1949 to about 53 million in 1959, soaring to 85 million
acres in 1965–according to USDA.
For use on soybeans: In 1959, 556,000 acres of soybeans
were treated with herbicides at a cost of $2,315,000, whereas
in 1962 a total of 2,828,000 acres were treated at a cost of
$10,835,000. In 1966 an unexpectedly large soybean acreage
plus the short buying season resulted in supplies of some
popular herbicides being completely sold out.
Note: This periodical is published by the Agricultural
Stabilization and Conservation Service of USDA,
Washington, DC 20250. Address: USDA Agricultural
Stabilization and Conservation Service.
1580. Weber, C.R.; Dunleavy, J.M.; Fehr, W.R. 1966.
Inﬂuence of brown stem rot on agronomic performance of
soybeans. Agronomy Journal 58(5):519-20. Oct. [9 ref]
• Summary: “The performance of six soybean varieties was
evaluated on brown stem rot (Cephalosporium gregatum)
infested and noninfested soils for 3 years at Ames and
2 years at, Cresco, Iowa. Three varieties, corresponding
to early, midseason, and late maturity, were used at each
location.” Address: Iowa State Univ., Ames.
1581. Soybean Digest. 1966. More narrow rows mean use of
herbicides. Nov. p. 17.
• Summary: “Farmers who came to agronomy day, Sept.
15, at the University of Illinois saw ﬁeld demonstrations of
broadleaf weed control in soybeans.
“’Farmers attending the program saw that herbicides
didn’t kill the broadleaf weeds in the soybean demonstration
plots,’ said Marshal Mc-Glamery, U. of I. agronomist. Later
soybean plantings are less likely to get as much rainfall as
corn, and herbicides do not work well in dry weather.
“Because the soybean is a broadleaf plant it is difﬁcult
to ﬁnd a herbicide that will kill broadleaf weeds without
injuring the soybeans. Under favorable ﬁeld conditions,
some herbicides do kill grasses in soybeans.
“Soybeans recover well from chemical injury, but
McGlamery added, ‘We are always concerned about
the possibility that injury may reduce yields.’ The trend
toward less-than-20-inch rows to increase yields means
that farmers will become more dependent on preemergence
and postemergence herbicides. Some of the U. of I.
demonstrations showed soybeans drilled in rows too narrow
for tractor wheels to pass between them.”
1582. Hartwig, Edgar E. 1966. Breeding better soybeans:
today’s high-protein soybean varieties are products of
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intensive breeding research on thousands of Asian strains
introduced over a 150-year period. Plant Food Review
12(4):11-13. Winter.
• Summary: Contents: Introduction. Day length sensitivity
[photoperiod]. Few varieties necessary (“In 1963, 40
varieties accounted for 98 per cent of the U.S. acreage and 10
varieties accounted for 82 per cent. Four varieties: Harosoy,
Clark, Lee, and Hawkeye alone were grown on 56 per cent
of the acreage”). Yield-limiting factors (such as diseasecausing organisms, insects, and loss of seed by shattering).
Progress at intervals (“Ogden, a Group VI variety released
by the Tennessee Agricultural Experiment Station in 1942,
played a large role in getting soybean production underway
in the South”). Conquering a disease (Phytophthora rot).
Nematodes–another problem. Type of growth important
(indeterminate vs. determinate). Oil and protein factors
(Breeders are switching from focus on more oil to more
protein). Summary.
“Increased research on soybeans for the production of
seed for processing in the South was initiated by the U.S.
Department of Agriculture in cooperation with the state
experiment stations in 1943. The ﬁrst varieties to come
from this program were Jackson, released in 1953, and Lee,
released in 1954. Both have as one of their parents strains
introduced from Nanking, China, about 1927. These strains
made excellent growth in the South and had resistance
to many of the diseases common to the area, but had
undesirable qualities making them unsuitable for wide-scale
production.
“Lee combined the qualities of excellent shatter
resistance, plus resistance to the diseases bacterial pustule,
wildﬁre, frogeye, and purple seed stain, and moderate
resistance to target spot and phytophthora rot. In 1963, Lee
was grown on nearly 60 per cent of the southern acreage.
In addition, Lee, or a sister line, is a parent of Hill, Bragg,
Hampton, and Semmes. Bragg is taller and later maturing
than Lee, and incorporates most of the qualities of Lee,
plus resistance to root knot nematodes similar to Jackson. It
gives promise of being widely accepted by growers in the
Southeast.”
“Oil and Protein Factors: Major emphasis in breeding
has been given toward developing varieties having a high
percentage of oil. Average composition of present varieties
is 21 per cent oil and 40.5 per cent protein on a dry matter
basis. However, expanded markets for protein within the
U.S. and the industrial nations of the world have made
protein the most valuable portion of the seed today. On
the basis of 10-year average prices for protein and oil, the
protein portion of the seed has been worth 58 per cent of the
total value.
“Considerable variability exists among soybean
genotypes for protein and oil content of the seed. Oil and
protein contents in the seed are negatively correlated. Thus,
as we increase protein content by 10 per cent, we can expect

a nearly similar percentage reduction in oil.
“It seems logical that greater effort should be given
toward developing productive types having a higher protein
content. Types used as sources of genes for high protein have
poor agronomic qualities. Several cycles of breeding are
required to incorporate higher protein with good agronomic
qualities. Progress in this program is still behind that for
developing improved high oil varieties. Comparative data
are presented in Table 1 for a standard variety and two highprotein strains.
“Another strain, D60-9647, has produced seed yields
equal to Lee when grown on Sharkey clay, as observed in
Table 2.
“Feeding trials comparing protein from high-protein
strains with that from standard varieties indicate that they
are biologically equal. Results are encouraging that highly
productive, high-protein varieties can be made available
when a demand develops.
“Summary: Great progress has been made in developing
disease-resistant and more productive soybean varieties
adapted to different regions of the U.S. The soybean plant is
becoming a more efﬁcient factory in producing protein and
oil. Like any other factory, water and raw materials must not
be limiting at any time, and improved future management
will play a big role in providing these as required for most
economical yields.”
Note: This is the earliest document seen (Nov. 2018)
describing Dr. Hartwig’s new work in developing soybean
varieties with higher protein content. Address: 1. Research
Agronomist, Crops Research Div., USDA, and Mississippi
Agric. Exp. Station, Stoneville.
1583. Howell, R.W. 1966. Challenge to soybean research
(Editorial). Plant Food Review 12(4):1. Winter.
• Summary: “The soybean is a prime resource in today’s
battle against hunger. Food has never been more plentiful
and of higher quality, yet starvation threatens even more as
we seek better nutrition and as we ﬁnd ever more billions of
mouths around the world’s tables. We will never succeed in
feeding the world without the most efﬁcient system of food
production possible.
“Some have said that an inherent ceiling limits soybean
yields. This assertion is clearly denied by a veriﬁed farmer
yield of more than 82 bushels, yet the advance in average
yields remains painfully slow. We know there are problems
of management, such as water use, fertilization, disease
and pest control, which are so eloquently described in
this journal, and we know a lot about how to deal with
these problems. Why can we not write a prescription for a
50-bushel yield?
“No other plant or animal can match the soybean in
converting the raw materials of the soil and air to nutritious
protein, the leading deﬁcit in many diets. But Glycine max
will not attain its destiny with yields that continue to make it
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only ‘number two’ in the minds of farmers.
Herein is the most important challenge to soybean
workers: How can we increase soybean yields today, and do
it in a way that will be proﬁtable to the grower? We should
be seeking state averages of 50 bushels, not 30!
“The emphasis must be on progress now. We have
high production genotypes. Why is their average yield
so far below their potential? More and better research
and extension are needed: (1) to deﬁne and describe the
critical elements of the environment and to teach growers
how to manipulate them for maximum production; (2) to
develop better and cheaper means of controlling diseases
and pests, and to see that they are practiced; (3) to get still
better combinations of high-yield genes; (4) to improve
the amount and quality of protein and oil; (5) to eliminate
antinutritional elements; and (6) to develop better equipment
and management techniques, and other factors.
“No one has a better opportunity than the soybean
researcher to make a priceless contribution to human
welfare–will we meet the test?
“Our limits will be ﬁxed only by the depth of our
vision.”
On the cover: “Soybeans–Today’s Wonder Crop.”
Address: Chief, Oilseed and Industrial Crops Research
Branch, Crops Research Div., ARS, USDA, Beltsville,
Maryland.

Agronomy and Soils Dep., Clemson Univ., Clemson, SC.

1584. Jones, U.S. 1966. Key U.S. scientists tell how to proﬁt
with soybeans: soybean yield potential for the Southeast.
Plant Food Review 12(4):17. Winter.
• Summary: “What can the southeastern farmer do to grow
more soybeans and take advantage of the rapidly growing
market?
“First, select the right soil and prepare it well.
“Second, maintain high soil fertility levels. Test soil and
add amounts of lime and fertilizer needed. Soybeans grow
best on soils with a pH of 6.0-6.5 and above. Inoculate seed
with nitrogen-ﬁxing bacteria just before planting.
“Third, plant the right variety at the right time. Soybean
varieties are adapted to rather narrow geographic belts
running east and west. They also have a rather narrow range
of planting dates for optimum yield per acre. Use certiﬁed
seed.
“Fourth, control weeds, insects and diseases.
“Fifth, harvest all you make. Adjust the combine to
reduce shatter and cutter bar losses. Adjust combine cleaning
mechanism. Plant two or more varieties of different maturity
dates to lengthen the harvesting and marketing season.
“Sixth, store and market soybeans wisely. Control
moisture in storage. Sell on a grade basis.
“Finally, because the potential for southeastern soybean
yield per acre is about double the present average yield,
there is a bright future for soybean production, marketing,
and processing in southeastern USA.” Address: PhD, Head,

1586. Overdahl, Curtis J. 1966. Key U.S. scientists tell how
to proﬁt with soybeans: soybean fertilization. Plant Food
Review 12(4):17. Winter.
• Summary: Here “are some guides to fertilizing soybeans
for higher, more proﬁtable yields. Let me mention a few.
“1. Quit looking for the big, quick yield jump in
soybeans in one year. Instead, concentrate on building soil
fertility and organic matter level. High fertility is good
business for any crop.
“2. Add phosphate, potash and other fertilizer nutrients
according to soil test to build up fertility levels.
“3. Lime as soil tests indicate. Remember that the
soybean plant is a legume and has high lime requirements.
“4. Pay close attention to other details such as weed
control and row spacing.
“’Remember, soybeans, like other crops, are most
proﬁtable when you get high yields.’” Address: Extension
Agronomist in Soils, Univ. of Minnesota, St. Paul.

1585. National Soybean Crop Improvement Council. 1966.
Soybean farming. Revised ed. Urbana, Illinois. 36 p. Dec. 23
cm. Last revised in April 1961.
• Summary: Contents: Foreword. Soybean credentials.
Growth and importance of the soybean crop. The soybean
processor. The export market. Our foreign competition.
Soybean price support. Improvement of the soybean and
products. Soybean production research needs. Returns from
soybeans and principal competing crops. What crops remove
from the soil. Soybean breeding. Varieties. Variety map.
Irrigation. Make more money growing soybeans. Use good
seed. Fertilizing soybeans. Planting soybeans. Controlling
weeds. Diseases. Insects. Harvesting. Storage. National
Soybean Processors Association. National Soybean Crop
Improvement Council. American Soybean Association.
Soybean Council of America, Inc. Soybeans: Production
by states. Acreage and value of U.S. soybean crop. Major
soybean producing countries. Advisory Board of National
Soybean Crop Improvement Council. Cropping systems.
Print history: 1947–200,000 copies. Revised July 1951–
50,000 copies. Revised March 1955–25,000 copies. Revised
April 1958–20,000 copies. Revised April 1961–40,000
copies. Revised December 1966–35,000 copies. Address:
211 S. Race St., Urbana, Illinois 61801.

1587. Riggs, Robert D.; Hamblen, M.L. 1966. Further
studies on the host range of the soybean-cyst nematode.
Arkansas Agricultural Experiment Station, Bulletin No. 718.
Dec. 19 p. [2 ref]
• Summary: Summary (p. 19): “Heterodera glycines
reproduced on 334 of 677 legumes and 62 of 280 nonlegumes tested. These represented 103 species in 17 genera
of legumes and 48 species in 43 genera of non-legumes
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which had not been reported previously as hosts. The host
range is expanded to include representatives of 23 plant
families.”
Tables: (1) Members of Leguminosae tested as possible
hosts. (2) Non-legumes tested as possible hosts. Address:
Dep. of Plant Pathology, Univ. of Arkansas, Fayetteville, AR
72701.
1588. Iowa State University, Cooperative Extension Service,
Pamphlet. 1966. Soybean diseases in the Midwest. No. 324.
Summarized in Soybean Digest, Dec. 1966, p. 34. *
1589. Juras, Franjo. comp. 1966. Jugoslavenska bibliograﬁa
o soji (grada) [Bibliography of soybeans in Yugoslavia].
In: Satovic, Franjo, et al. 1966. Soja; Proizvodnja, prerada,
potrosnja. Jugoslavensko savjetovanje o proizvodnji, preradi
i potrosnji soje, Porec, 1966. Zagreb. 252 p. See p. 68-78.
[303 ref. Scr]
• Summary: This is the best bibliography seen to date on
soya in Yugoslavia. Many of the documents cited in this
work are also cited separately in the SoyaScan database.
Address: Inz., Jugoslavenski leksikografski zavod, Zagreb,
Yugoslavia.
1590. Satovic, Franjo; Kustrak, Ivo; Popovic, Bogdan;
et al. eds. 1966. Soja; Proizvodnja, prerada, potrosnja.
Jugoslavensko savjetovanje o proizvodnji, preradi i potrosnji
soje, Porec, 1966 [Proceedings of Yugoslavian Conference
on soybeans?]. Zagreb. 252 p. [303 ref. Scr]
• Summary: Contains a superb bibliography on soya in
Yugoslavia compiled by Franjo Juras (p. 68-78). Many of the
documents cited in this work are also cited separately in the
SoyaScan database. Address: Zagreb, Yugoslavia.
1591. Simmonds, J.H. 1966. Host index of plant diseases
in Queensland. Brisbane, Australia: Queensland Dep. of
Primary Industries. 111 p. *
• Summary: The index is arranged alphabetically by host,
and within each host by cause: fungi, bacteria, viruses,
nonparasitic, or undetermined. The year in which the
particular disease was ﬁrst recorded and the name of the
person responsible for its collection or identiﬁcation are
included. Leaf spot, wilt, stem rot, bacterial pustule, rust,
seedling blight, soybean mosaic virus, and tomato big bud
virus have been found on the cultivated soybean (Glycine
max). Address: Queensland, Australia.
1592. Stanton, W.R. ed. 1966. Grain legumes in Africa.
Rome, Italy: Food and Agriculture Organization of the
United Nations. viii + 183 p. See p. 10-12, 99-105. Illust.
Subject index. Author index. 23 cm. [7 soy ref]
• Summary: Contents of the section on Glycine max:
Introduction. Origin. Breeding and selection. Physiology and
development. Pests. Diseases. Place in the cultural system.

Soil requirements. Soil preparation. Fertilizer. Rhizobia.
Planting. Cultivation. Harvesting. Storage. Future prospects.
Contains chapters by Joyce Doughty and R. OrracaTetteh, and W. Steele. “Further, there may have been
many attempts, dating from the early part of this century,
at introduction and preparation as human food, including
soybean bread (an early reference to the Gold Coast:
Tropical Life, 1929).” Footnote 14 (p. 99): (1) OFC Trials,
Tanganyika 1948-49; East Africa 1955; Angola 1936; van
den Abeele & Vanderput 1956; INEAC reports 1960. INEAC
is the Institut National pour l’Etude Agronomique du Congo,
active from the 1930s and 1960s.
Note: The OFC (Overseas Food Corporation) was
set up under the Overseas Resources Development Act in
February 1948, for the purpose of producing foodstuffs and
other agricultural products in British Colonies. It promoted
mechanized agriculture and was quite active in Tanganyika.
Its “groundnuts scheme” was seen as a football in domestic
politics since its inception.
“Origin: The soybean is a very ancient cultigen of
China and Japan and its early development is wrapped in
obscurity... Cultivars can be divided into those with erect and
those with reclining stems, but both types can have short or
long internodes... According to Sapin (1959) cultivars grown
for seed can be classiﬁed according to the length of their
growth period...”
“Breeding and selection: Soybeans are adaptable to a
wide range of climatic conditions, to which cultivars respond
by considerable changes in growth habit... In the Democratic
Republic of the Congo (formerly Belgian Congo) selection
started as early as 1936, mainly with varieties from the
United States, Indonesia, and Manchuria, and many cultivars
have been developed... Recommended cultivars for Zambia,
Copperbelt Province, are H 273, H 237, and Geduld” (p.
101).
Note 1. This book is poorly edited. It gives many author/
year citations in text but no corresponding bibliographic
entry for most!
Note 2. This is the earliest English-language document
seen (Aug. 1999) that uses the word “cultivar” (or
“cultivars”) in connection with soybeans.
1593. Sun, Ying-Hsing. 1966. T’ien Kung K’ai Wu: Chinese
technology in the seventeenth century. Translated by E-tu
Zen Sun and Shiou-Chuan Sun. University Park & London:
Pennsylvania State University Press. xiv + 372 p. See p. 24,
29, 31, 215-16. Illust. 28 cm. [3 soy ref. Eng]
• Summary: The Tiangong Kaiwu, by Song Yingxing
(W.-G. T’ien Kung K’ai Wu, by Sung Ying-Hsing) was
ﬁrst published in 1637. The title can be rendered as “The
Creations of Nature and Man.” This English-language
translation of the 17th century work on Chinese technology
contains 18 chapters, 151 superb illustrations, and extensive
information on soybeans. The author concluded his preface
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in 1637 by warning “An ambitious scholar will undoubtedly
toss this book onto his desk and give it no further thought;
it is a work that is in no way concerned with the art of
advancement in ofﬁcialdom.”
In Chapter 1, “The growing of grains,” the section
on “General terms” states (p. 3) that “the ‘ﬁve grains’ are
sesamum, legumes, wheat, panicled millet, and glutinous
millet. Rice is not included because the ancient sages
who wrote on the subject were natives of northwestern
China. Nowadays 70 per cent of the people’s staple food
is rice, while wheat and various kinds of millet constitute
30 per cent. Sesamum and legumes are used exclusively
as vegetables as [for making] oil, although tradition still
classiﬁes them among the grains.”
The section on “Hemp” (p. 24) notes that the seeds of
hemp and sesame are only two kinds that can be used as
grain or for oil. “Sesame is both delicious and nutritious;
indeed it would be no exaggeration to say that it is the king
of all grains.”
The section on “Legumes” (shu, p. 24, 29, 31) states that
one of these legumes is the soy bean, of which there are two
varieties [colors]: the black and the yellow. They should be
planted not later than the time of the Ch’ing-ming festival
[in early April of the solar calendar] or thereabouts. There
are three types of yellow soy beans: “ﬁfth-month yellow,”
“sixth-month popper,” and “winter yellow.” “The yield of the
ﬁrst of these is small, while that of the last is always twice
as much. The black variety is harvested invariably in the
eighth month. North of the Huai River horses and mules that
are used on long journeys must be fed this black soy bean
before they can become strong and sturdy. The amount of the
yield of the soy bean depends on the quality of the soil, the
frequency of cultivation, and the amount of rainfall. All bean
jams (shi) [fermented black soybeans], sauces (jiang), and
curds (fu) [tofu] are made from soy.
“South of the Yangtse [River] there is another species
known as ‘long-legged yellow,’ which is planted in the
sixth month after early rice has been cut, and is harvested
in the ninth or tenth month. The method of planting this
bean in Chi-an, Kiangsi [Ji’an, Jiangxi], is quite amazing:
After the rice stalks are cut the stubble is not ploughed
over, but in the open end of each stalk are placed three or
four beans, which are pushed down with ﬁngers. The beans
are nourished by the dew gathered in the stalk stubs; later
when the beans begin to grow the stubs will rot, providing
further nourishment for the growth of the new crop. Should
the weather be dry after the shoots appear, one pint of water
[per plant?] is fed to the plants. In all, one watering and two
cultivations are sufﬁcient to bring forth a plentiful harvest.
Birds must be kept away after the beans have been planted
and before the young shoots appear, and man is the only
effective guard against them.”
There are also “black-skin and brown-skin varieties
of soybeans.” “In cultivating the ﬁelds of soybeans and

green lentils [sic, mung beans], the land should be lightly
ploughed, because the roots of the legumes are short and the
shoots straight. If the furrows are deep the clods will pile
up, preventing half the seeds from growing. Our ancient
agriculturists did not know that deep ploughing was not
suitable for legumes” (p. 29).
Other legumes include: (2) The green lentil (lüdou) [sic,
mung bean], “shaped small and round like a pearl.” (3) The
pea (wandou, Pisum sativum). “It is round like the green
lentil, but it has a black spot and is larger in size.” (4) The
broad bean (candou, Vicia faba), “with its pod shaped like a
silkworm and seeds larger than the soybean.”
(5) The small lentil (xiaodou) [sic, azuki bean]. “The
red variety (chixiaodou) is effective when used medicinally,
while the white variety (baixiaodou) (also known as the
rice bean), is good as a vegetable. Planted at the time of the
summer solstice, this variety is harvested in the ninth month,
and is prevalent in the Huai and Yangtse river regions.”
(6) The black lentil (lüdou), “which is now a common
garden vegetable in north China. Its ﬂour, made into thin
sheets, serves the same purposes as that of the green lentil
[sic, mung bean]. In Peking the street peddlers cry their
‘black lentil sheets’ all day long, indicating that the amount
produced is considerable.
“A further kind is the white bean (baibiandou) [Dolichos
lablab], which grows along trellises and is also known as
the ‘eye-brow bean.’ In addition there are long string beans,
tiger-spot beans, knife beans (large French beans [jack
beans, daodou]), as well as the black-skin and brown-skin
varieties of soybeans, and so forth, which are too numerous
to describe. In all, they can serve as a vegetable and take the
place of grains in the feeding of mankind. How can students
of Nature ignore them?”
In Chapter 4, titled “The preparation of grains,” a
section on “Preparing millet, sorghum, sesamum, and beans”
describes (p. 106) how to separate beans from their pods
using a ﬂail or a stone roller pulled by an ox. These two
processes are shown in full-page illustrations (p. 83, 105).
In Chapter 12, “Vegetable fats and oils,” the section
on “Gradation of vegetable oils” begins (p. 215-16): “For
eating, the oils of sesame seeds, turnip seeds, yellow soy
beans, and cabbage (also called ‘white cabbage’ [i.e., celery
cabbage]) seeds are the best. Next in quality come Perilla
ocymoides ([the plant] resembles Perilla nankinensis; the
seed is larger than that of sesame) and rape-seed oil (in the
South it is called ‘vegetable seed’); next, camellia or tea-seed
oil;... the last in quality is hemp-seed oil...”
The yield of oil (in catties per tan) is given (p. 216) for
many Chinese oilseeds. The two oilseeds with the lowest /
worst yields of oil are: cotton seeds 7, and yellow soy beans
9. By contrast, sesame, castor, and camphor seeds yield 40
and rape seeds yield 30-40. In “Kiangsu [Jiangsu] the bean
oil is used as food for humans, and the meal cakes are fed to
pigs...” Note: 1 catty = 1 jin = 590 gm = 1.3 lb = 20.7 oz. 1
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tan = ca. 180 liters. Thus, for soybeans, 9 catties = 5.31 kg of
oil from ca. 180 liters of soybean seeds.
The next section in this chapter, titled “Methods and
implements [for oil-extraction]” gives details of wedge
presses and processes–but soybeans are not mentioned.
Large illustrations show: Roasting and steaming oil seeds
(p. 214). Press for making vegetable oils in China (p. 217).
Pounding and grinding vegetable tallow tree seeds (p. 220).
Also discusses: Hemp seeds and oil (p. 24, 216). Sesame
seeds and oil (p. 3-4, 24, 106, 215-16, 219). Address: China.
1594. Territory of Papua and New Guinea, Department
of Agriculture, Stock and Fisheries, Annual Report (Port
Moresby). 1966. Division of Plant Industry. p. 45-128. For
the years 1964-65. See p. 78, 82, 93, 106, 114.
• Summary: In the section titled “Highlands Agricultural
Experiment Station, Aiyura” is a subsection on “Soybean
variety trials (p. 78) which states that trials were planted in
April 1964 at Aiyura, Gembogl, Goroka, Korn Farm, and
Wabag, comparing the six varieties which had yielded best
in observation plots in the localities in 1963. A table shows
the yield of each variety at the ﬁrst four sites. The best yields
were at Korn Farm.
As part of a pasture research program, three Glycine
javanica strains were tested at Aiyura (p. 80). Soybean
research has also been conducted in the past at Epo (p. 82).
Small soybean variety trials were planted in the Markham
Valley in May and October 1964 but both failed due to poor
establishment (p. 93). Growers were supplied with soybean
inoculum (p. 106).
A survey of insects on economic plants showed the
following on soybeans: The polyphagous weevil (Apirocalus
cornutus) was found in the Markham Valley (Morobe
District). Dense populations of capsids (Halticus species)
were recorded at Keravat (Lowlands Agricultural Experiment
Station, on New Britain island).
1595. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1967.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129
(Revised ed.). 12 p. Feb.
• Summary: This edition is only slightly revised from 1959
edition. This bulletin supersedes Farmers’ Bulletins No. 1520
and No. 2024. Address: Crops Research Div., USDA ARS.
1596. Hartwig, E.E. 1967. Research on soybean varieties for
Mississippi: Delta area. Mississippi Farm Research 30(3):8.
March.
• Summary: “Productive soybean varieties ranging in
maturity from late September to early November are
available for growing in the Delta area. Most of these
varieties were developed for the area and their adaptation
was established prior to release and distribution. The best
adapted of these varieties have on occasion demonstrated
the ability to produce seed yields of as much as three times

the State average yield of 22 to 24 bushels per acre. Failure
to obtain yields of 35 to 40 bushels per acre must be largely
attributed to the management practices of the individual
growers.
“Several new varieties have become available in recent
years The average maturity dates for 10 varieties are reported
in Table 1, along with other distinguishing characteristics.
In addition to maturity, reaction to common diseases is
an important factor in determining suitability of a variety.
Table 2 gives the reaction of these varieties to diseases that
may cause injury when susceptible varieties are grown in
the Delta area. Each of these varieties will produce seed of
good quality. Seed of the early-maturing varieties Hill and
Dare may at times be damaged prior to harvest if exposed to
warm, moist weather after maturity. To avoid damage, these
varieties should be harvested as soon as possible after they
have reached combine maturity.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected to cause a yield reduction of 8 to 15 percent when
susceptible varieties are grown. All varieties listed are
resistant. Target spot development on leaves of susceptible
varieties may cause a yield reduction of as much as 50
percent. None of the varieties listed is highly susceptible.
“Phytophthora rot injury can be expected primarily
when susceptible varieties are planted on low-lying, poorlydrained clay. Injury may range from failure to obtain a stand
after a heavy rain to loss of stand during the growing season.
Weed problems will also be greater with phytophthora rot
susceptible varieties, because of lack of adequate growth to
give complete ground shading.
“For the varieties rated very susceptible to phytophthora
rot, loss of stand and severe yield reduction can be expected
upon approximately 70 percent of the soybean-growing soils
of the Delta. Varieties having a moderately resistant reaction
will have reduced growth and some loss in stand in the more
poorly-drained portions of the low-lying ﬁelds.
“Injury from root-knot nematodes may be expected
primarily on sandy soils. Three varieties have adequate
resistance to avoid injury on heavily infested soils. Cystnematode injury is also more likely to occur on coarsertextured soils. At present, only a few ﬁelds near the
Mississippi River are recognized as having cyst nematode
infestation. One variety, Pickett, is highly resistant.
“Use of disease-resistant varieties provides a built-in
insurance policy against losses from diseases. Seed treatment
with the fungicides Arasan, Captan, or Spergon provides
insurance for uniform stands. These materials can be applied
to the seed most efﬁciently when the seed is cleaned.
“Lee has been the major variety in the area for the
past 10 years and is still considered to be the best generally
adapted variety. Lee has a 13-year average production of
40 bushels per acre from plantings made during May on
Sharkey clay at Stoneville. The consistency in yielding

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 684
ability of Lee is attributed to its being at least moderately
resistant to the major diseases causing yield reductions in
the area. Other varieties should be considered primarily to
supplement Lee, because of differences in maturity or growth
type, and for soils where Lee does not perform satisfactorily
This would include soils infested with nematodes, on lowerlying clays, or very late plantings.
“Hill is similar in many respects to Lee but matures
24 to 28 days earlier. Hill is considered to be the earliest
maturing variety that can be grown successfully in this area.
The 13-year average for Hill grown on clay is 9 percent
below the yield for Lee. Year-to-year ﬂuctuation in yield of
Hill is greater than for Lee.
“Dare is a new variety approximately 10 days later than
Hill and 16 days earlier than Lee. Dare was increased in
North Carolina, Virginia, and Missouri. Seed supplies for
1967 plantings are limited. The 5-year average yield for Dare
on clay is 6 percent below Lee, but seed yield on sandy loam
is slightly higher than for Lee. Growth characteristics of this
variety are very similar to Lee.
“Davis is a new variety released for production on the
heavy clay soils of Northeast Arkansas. This variety is about
two days earlier in maturity than Lee but grows 10 to 14
inches taller. This added height is an advantage on poorly
drained clays, but on well drained soils the added height
results in excessive lodging. The 4-year average yield for
Davis is 7 percent below Lee on loam and 2 percent above
Lee on clay. Seed supplies of Davis are limited for 1967
planting.
“Pickett is a new variety similar to Lee in many
respects but with resistance to cyst nematodes. Pickett is
more susceptible to phytophthora rot than Lee and is less
consistent in seed production. Consequently, Pickett is
suggested for only those soils known to be infested with cyst
nematodes.
“Semmes is another new variety for which seed supplies
are in short supply for 1967 plantings. Semmes is 4 days
later in maturity than Lee, grows taller, but is very resistant
to lodging. It is suggested for production on the more poorly
drained clay ﬁelds. Because of its high degree of resistance
to phytophthora rot, it can tolerate prolonged wet periods and
will improve the consistency of seed yields on the poorly
drained clays The superior growth on the heavy clays aids in
suppressing weed competition. The 5-year average seed yield
on sandy loam is 6 percent below the yield for Lee.
“Bragg has proved well adapted for production on Delta
soils. It matures approximately 6 days later and averages
12 inches taller than Lee. Because of the later maturity and
taller growth, Bragg is better suited than Lee for planting
after wheat or oats. Because of its high degree of resistance
to root-knot nematodes, Bragg is well suited for production
on soils where root-knot nematodes are a problem. The
8-year average seed yield for Bragg is 5 percent below Lee
on the sandy loam and 3 percent above Lee on clay.

Rebel matures approximately 2 weeks later than Lee
and grows 10 to 12 inches taller. It is very susceptible to the
disease phytophthora rot and, because of this, it is hazardous
to plant on clay or mixed soils. The 6-year average yield
on loam is 85 percent of the yield for Lee. Bossier is quite
similar to Lee in growth characteristics but matures 2 weeks
later. The 3-year average seed yield is 8 percent below that
for Lee.
“Hampton is the latest maturing variety considered
suitable for the area. Planting of Hampton should be
restricted to well drained sandy loam soils where it has a
7-year yield average 8 percent below Lee. Because Hampton
is later in maturity, it can be planted later in the season than
Lee. Hampton should not he planted on clay or mixed soils,
because of its high degree of susceptibility to the disease
phytophthora rot.
“All varieties discussed have a protein and oil content
of the seed very satisfactory for present-day processing.
Comparative yields reported are based upon plantings made
during May using management practices giving good weed
control. Several of the varieties have been planted on land
heavily infested with Johnsongrass. The varieties Bragg
and Semmes had less yield reduction from Johnsongrass
competition than did Lee.” Address: Research Agronomist,
Crops Research Div., ARS, USDA, working in cooperation
with the Delta Branch Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
1597. Ivy, H.W. 1967. Toxicity of vernolate and toxicity
of postemergence sprays to soybeans. Mississippi Farm
Research 30(3):6. March.
• Summary: This article is about control of weeds.
1598. Monsanto Agricultural Div. 1967. Randox for
soybeans stops grasses before they start (without
incorporation) (Ad). Soybean Digest. March. p. 7.
• Summary: “Randox gives you consistent foxtail control–
without soybean setback–at low cost–with either proved
granules or liquid.
“Randox pre-emergent herbicide has been keeping bean
ﬁelds clean for years. And it works consistently, without
time-wasting incorporation. Randox controls the early weeds
that do the big damage to germinating seeds and emerging
plants–gives you up to 10 bushels more beans per acre.
“Crops tolerate Randox–some herbicides are mighty
rough on germinating beans. But not Randox. More than 10
years of consistently high performance without crop damage
make Randox the wisest choice when it comes to choosing a
soybean herbicide.
“Choose proved granules or liquid–If you’ve got
granular equipment you can put down Randox without
hauling water, without mixing, without toting cans around
(and then having to dispose of them later). If you’re using
spray equipment, Randox liquid gives the same great grass
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control, crop safety, and economy that can’t be beat by any
herbicide.
“Randox costs less, too–With all its beneﬁts, Randox is
economical to use. The chart compares costs with two other
popular herbicides.
“Get details about Randox from your Monsanto
Agricultural Center or your local farm chemical dealer. Or
write: Monsanto Company, Agricultural Div., St. Louis, Mo.
63166.”
Across the middle of the ad are illustrations of 12
different species of grasses that Randox controls.
Printed across bottom of ad: “Let Monsanto research
work for you.” Address: St. Louis, Missouri 63166.
1599. Harper, J.C. 1967. Soyabeans (Glycine max (L.) Merr).
Rhodesia Agricultural Journal 64(2):27-34. March/April.
[16 ref]
• Summary: Contents: Introduction. Utilisation. Soybeans as
a human food. Climatic and altitude requirements. Varieties.
Soil requirements and rotations. Fertilizer requirements
(and relationship to inoculation). Seed and seed treatment.
Planting. Management. Chemical weed control. Harvesting:
For forage, or seed. Yields: Seed, hay, silage. Pests. Diseases.
Marketing. Economics of production. Analyses (soyabean
oil meal, expeller or hydraulic process; soyabean forage).
Acknowledgements. Summary.
“Rhodesian soyabean production is very small, varying
from one to two thousand acres with an average yield level
of between 1.8 and 3 bags (200 lb/bag) of seed per acre. The
acreage grown for fodder production as distinct from seed
has varied in the past from about 1,600 to 3,000.
“Utilization: Soyabeans are used widely [outside of
Africa] as green shelled beans and dry beans for human
consumption.” “Soyabean oil is used for shortening and
margarine manufacture, as a salad oil, in the making of
candles, core oil, disinfectants, electric insulation, enamels,
glycerin, insecticides, linoleum, paints, printing inks, soaps
and many other products.”
“Depending upon the variety and the locality, time of
planting will vary from the second half of November to the
middle of December... There is no control over the marketing
of soyabeans in this country; the Grain Marketing Board acts
as a residual buyer. It is commonly accepted that there is
little proﬁt in growing the crop until a yield of about 5 bags
per acre is obtained.” Address: Chief Agronomy Extension
Ofﬁcer, Dep. of Conservation and Extension, Rhodesia.
1600. Ofﬁce of the Chief Economist, Resources and
Transportation Studies Section, Ontario. 1967. Soybeans
in Ontario: Production, utilization and prospects. Toronto,
Ontario, Canada. 40 p. April 25. 36 cm. [10+ ref]
• Summary: Contents: 1. Soybeans and alternative sources of
vegetable oil. 2. Soybeans and soybean products production,
consumption and utilization. 3. Soybean varieties and

techniques of production. 4. Economic aspects of soybean
production. 5. Possibilities of increasing soybean acreage
in Ontario. 6. Areas with potential for increased soybean
production. 7. Possible effects on soybeans of increasing
rapeseed utilization. 8. Conclusion.
Total soybean acreage in Ontario has increased from
154,973 in 1951 to 265,000 in 1965. The two regions of
production are the Lake Erie Region (which produced
12.71% of the provincial total in 1965; the largest soybean
producing county is Elgin) and the Lake St. Clair Region
(which produced 86.38% of the provincial total; the largest
producing counties were Kent [94,700 acres], Essex
[85,500], and Lambton [48,700]).
“About 70-75% of total Canadian soybean supply
is imported (almost entirely from the United States);
approximately 80-90% of the supply is crushed domestically,
the rest is exported mostly to the United Kingdom” (p. 7).
“The greater part of the crop is sold to the three crushing
plants in Toronto (Victory Mills Ltd., Maple Leaf Mills
Ltd., and Canadian Vegetable Oils Processing Ltd.). The
balance is exported to the United Kingdom where it is
accorded preferential tariff treatment... Ontario’s production
is insufﬁcient to meet the needs of Canadian processors, and
large quantities [of soybeans] (65-70 per cent of their total
requirements) are imported duty free from the United States”
(p. 21-22).
“Conclusion: Ontario has a potential for increasing its
soybean acreage, provided that (a) a gradual change in the
pattern of crop production will be brought about (reduction
of oats and mixed grain area); (b) research will provide
higher yielding varieties especially for the area between the
2,500-2,700 heat unit lines; (c) reliable, cheap herbicides
will be available; (d) large scale drainage and pasture
improvement programs will be carried out; (e) extension
efforts will concentrate on disseminating knowledge on
adequate methods of soybean growing.
“The striking success of the Corn-Plan launched by
the Ontario Government and O.A.C. [Ontario Agricultural
College, Univ. of Guelph] indicates that a ‘Soybean Plan’
might lead to similar results.” Address: Toronto, Ontario.
1601. Staff. 1967. 1967 weed control recommendations for
soybeans in Mississippi. Mississippi Farm Research 30(4):23. April.
• Summary: This half-page table contains the following 5
columns: (1). Crop, weed or situation and active chemical
per treated land acre. (2) Formulation needed for 1 acre
treated broadcast or for a band 13068 feet long and of
a speciﬁed width. (3) Time of Application. (4) Weeds
Controlled. (5) Special instructions and remarks.
Note: These recommendations (and table) are divided
into 3 parts: (1) Preplanting. (2) Preemergence. (3)
Postemergence. Address: Plant pathologists, Mississippi.
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1602. Delaware Agricultural Experiment Station; United
States Department of Agriculture, Agricultural Research
Service, Crops Research Div. 1967. Notice of release of
Verde soybean. Newark, Delaware. 3 p. May 1. Unpublished
manuscript. 28 cm.
• Summary: “The Delaware Agricultural Experiment Station
and the Crops Research Division, Agricultural Research
Service, announce the release of a new edible soybean
variety named Verde. Breeder seed of the new variety was
produced in Delaware in 1966. Verde is of maturity Group
III and has purple ﬂowers, gray pubescence, and green seed.
It is a green vegetable soybean developed for the processing
trade for either freezing or canning. Verde has large seed
which possess a ﬁne ﬂavor. It is resistant to fungal parasites
causing the downy mildew, purple stain, and pod-stem blight
diseases.
“Verde was developed by research workers at the
Delaware Agricultural Experiment Station. It was tested
by research workers of the Crops Research Division and
cooperating experiment stations in the Mid-Atlantic and
North Central States. The cross from which it was selected
(Aoda X AO-7445) was made at the Crops Research
Division, Beltsville, Maryland. The line AO-7445 was
obtained from Ames, Iowa and was from the cross Richland
X Jogun. The selection of the Verde soybean and preliminary
evaluations were made at the Substation Division, Delaware
Agricultural Experiment Station, in southern Delaware.”
A table shows the maturity, height, seed weight, yield,
and chemical composition of Verde: Maturity for processing
(green): 85 days. Maturity for combining (dry): 118 days.
Height: 34 inches. Weight of 100 seeds for processing: 74
gm. Weight of 100 seeds for processing: 74 gm. Weight
of 100 seeds for combining: 32 gm. Yield per acre for
processing: 2,000 lb. Yield per acre for combining: 25
bushels. Percentage of protein in seed: 40.9. Percentage of
oil in seed: 19.2.
“Seed supplies are being increased in 1967 and will
be distributed through the appropriate seed organization
within the state of Delaware. The date agreed upon for the
simultaneous announcement of the variety name and release
of publicity is May 1, 1967. Breeder seed will be maintained
by the Delaware Agricultural Experiment Station.”
Page 95 of the 1967 Uniform Test Report describes the
development of Verde, year by year, from 1956 to 1967.
In 1956, R.C. Oeffel at Beltsville made the cross Aoda x
A50-7445; the latter variety had been obtained from C.R.
Weber at Ames, Iowa, and was from the cross of Richland
x Jogun. In 1957 the F-1 hybrid was grown at Beltsville. In
1959 the new variety (F-3) was ﬁrst grown in Delaware at
the Substation Division, Univ. of Delaware, Georgetown.
In 1960 F-4 was grown at Georgetown. Single plant
selections were made on the basis of resistance to Diaporthe
phaseolorum var. sojae [which causes pod and stem blight]
and resistance to Cercospora kikuchii [which causes purple

stain]. Single plant selections were also made in 1961 and
1962 on the basis of resistance to the two fungi listed above,
and also on the basis of large seed and goof ﬂavor. In 1963
a group of UD3210 lines were compared from yield, seed
holding [non-shattering], and standing ability [non-lodging];
one line, UD3210-31-14 was selected for increase. In 1964
3210 was increased to several pounds at Georgetown. In
1965 it was increased to 5 bushels, and in 1966 (F-10) it was
increased to 80 bushels in Georgetown. It was also entered
in Uniform Preliminary Test III. In 1967 it was named Verde
and publicly released on May 1.
Note: This is the earliest document seen (July 2013)
that mentions the soybean variety Verde. Address: Newark,
Delaware.
1603. News and Observer (Raleigh, North Carolina). 1967.
Grant aids soybean research. May 15.
• Summary: “The North Carolina Soybean Producers
Association has made a $6,300 grant to North Carolina State
University to support research on weed control in soybeans.
“James S. Gardner, executive secretary of the
association, presented the check to Dr. Paul Harvey, head of
the Department of Crop Science.”
In 1965 North Carolina soybean farmers lost an
estimated $3.2 million to weeds.
1604. Davis, L.B.; Laster, M.L. 1967. Soybean insect control
studied at Delta station. Mississippi Farm Research 30(5):1,
8. May. [1 ref]
• Summary: “Soybeans comprise a major portion of the farm
economy of Mississippi. They are second only to cotton in
agronomic importance and exceed the total cotton acreage
by more than one million acres. As soybeans become a more
important cash crop, more attention is directed to controlling
insects that attack them. Fortunately, general outbreaks of
insect pests do not occur in soybeans but localized economic
infestations of certain insects are frequently encountered.
“The insect most destructive to soybeans in Mississippi
is the cotton bollworm, Heliothis zea. This insect may
become a problem in localized areas during late August
and September. It is commonly found in late planted beans
in a vegetative stage of growth which attract the moths for
oviposition during this period.
“Another insect which seldom causes economic damage
to soybeans, but has attracted much attention during the past
two years, is the three-cornered alfalfa hopper, Spissistilus
festinus. Alfalfa hoppers feed on the stems of soybean plants
and do not attack the pods. Their feeding causes girdling
of young plants near their base. Girdling weakens the stem
and may cause lodging or breakage of the plants during rain
and high winds after they are heavy with foliage. Results of
studies conducted at the Delta Branch Experiment Station
have shown no loss in yield where plants were girdled by the
alfalfa hopper. Soybean plants will compensate for a certain
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amount of loss in stand without a loss in yield. Therefore,
a loss in yield from three-cornered alfalfa hopper damage
would not be expected in a good stand of soybeans.
“Studies were conducted at the Delta Branch Experiment
Station in 1966 to evaluate some recommended and
experimental insecticides for effectiveness against the cotton
bollworm and the three-cornered alfalfa hopper. Treatments
consisted of two replications using a high clearance spray
machine and six gallons total solution per acre. Counts were
made by shaking soybean plants from three row feet onto a
cloth placed on the ground against the plants and recording
the number of bollworm larvae and three-cornered alfalfa
hopper nymphs. Counts were taken from 30 row feet in each
treatment. These data are summarized in Tables 1 and 2.
“Bollworm: Economic bollworm infestations in
soybeans did not occur in the Stoneville area until late
September. Insecticides were applied September 26, 28, and
October 4, 1966, and evaluated for effectiveness against
the bollworm. Insect counts were made in all plots before
insecticidal treatment. Counts were made 48 and 72 hours
after the September 26 treatment and 24 and 48 hours after
the September 28 and October 4 treatments. These data are
presented in Table 1 as percent mortality. The low dosage
of insecticides given in Table 1 were applied to evaluate
their effectiveness against the three-cornered alfalfa hopper.
Bollworm counts were made in conjunction with those of
the alfalfa hopper and the low rates of insecticides were not
expected to kill bollworms.
“Methyl parathion at the rate of 1.0 pound per acre
was more effective against the bollworm than the other
recommended material evaluated. Good results were
obtained with azodrin at 0.5 and 0.75 pound per acre and
GC-6506 at 1.0 pound per acre, but these materials do not
have label clearance for use on soybeans. Mortality for
the second count was lower than the ﬁrst in some cases as
shown in Table 1. Mortality after treatment with methyl
parathion at the rate of 1.0 pound per acre on September 26
was 86.6 percent 48 hours after treatment and 40.0 percent
72 hours after treatment. This was probably due to the
inherent variability of the experiment and was not a loss in
effectiveness of the insecticide.
“Low temperatures probably had an adverse effect
on the insecticidal action. Table 3 gives temperatures
recorded during the insecticide studies. They were lower
than normally occur when bollworm control in soybeans is
needed.
“Three-Cornered Alfalfa Hopper: Insecticides were
applied September 28, 1966, and evaluated for effectiveness
against the three-cornered alfalfa hopper. These data are
presented in Table 2 as percent mortality. Most of the
insecticides gave satisfactory control at the rates evaluated.
Low temperatures as indicated in Table 3 probably reduced
the effectiveness of the insecticides. Methyl parathion at the
rate of 0.25 pounds per acre was more effective against the

three-cornered alfalfa hopper than the other recommended
materials evaluated during this study. GC-6506, azodrin
and G-13005 gave excellent control as indicated in Table 2,
but these materials do not have label clearance for use on
soybeans. This study is not conclusive but it does give an
indication of the insecticide dosage required to kill the threecornered alfalfa hopper.
“Summary: The cotton bollworm is the most destructive
insect to soybeans in the Delta area of Mississippi. Methyl
parathion at the rate of 1.0 pound per acre was more effective
against bollworms in soybeans than other recommended
insecticides evaluated at the Delta Branch Experiment
Station in 1966.
“The three-cornered alfalfa hopper seldom causes
economic damage to soybeans but has attracted much
attention during the past two years. Methyl parathion at
the rate of 0.25 pounds per acre was more effective against
this insect than other recommended materials evaluated at
the Delta Branch Experiment Station in 1966.” Address: 1.
Assoc. Entomologist; 2. Entomologist. Both: Delta Branch of
the Mississippi Agricultural Experiment Station, Stoneville,
Mississippi.
1605. Debrot C., Eduardo A.; Rojas, Carmen E. Benítez
de. 1967. Identiﬁcacion del virus del mosaico de la soya
en Venezuela [Identiﬁcation of the soybean mosaic virus
in Venezuela]. Agronomia Tropical (Maracay, Venezuela)
17(2):75-86. April/June. [11 ref. Spa]
• Summary: This is the earliest document seen (May 2002)
that mentions the soybean mosaic virus in Venezuela.
Address: Seccion de Fitopatologia, Centro de Investigaciones
Agronomicas, Maracay, Venezuela.
1606. Epps, James M.; Chambers, Albert Y. 1967. Control of
the soybean cyst nematode. Soybean Digest. June. p. 6-9. [9
ref]
• Summary: The long subtitle: “The cyst nematode is now
found in 91 counties in nine states, the most recent being
Vanderburgh County, Indiana. Rotation, use of nonhost
crops, summer fallow, or a resistant variety to reduce soil
infestations are all important as methods of control. Three
resistant varieties have been released to date–Pickett, Dyer,
and Custer. Commercial seed of all three varieties will be
available in 1968 for planting in infested areas.
“Introduction: The soybean cyst nematode, Heterodera
glycines Ichinohe 1952, causes a disease of soybeans
described as ‘Yellow Dwarf’ in Japan and as ‘Soybean Cyst
Nematode Disease’ in the USA. The disease was ﬁrst found
in Japan in 1915, in Korea in 1936, and in Manchuria in
1938. In 1954, Winstead, Skotland, and Sasser (9) reported
ﬁnding the disease in Pender County near Wilmington, North
Carolina. Two years later, it was found in Lake County,
Tennessee, near Ridgely (1). The U.S. Department of
Agriculture has since found infestations in 91 counties in 9
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states as follows:
“Arkansas–Arkansas, Clay, Craighead, Crittenden,
Cross, Desha, Greene, Independence, Jackson, Jefferson,
Lawrence, Lee, Lincoln, Lonoke, Mississippi, Monroe,
Phillips, Poinsett, Pope, Prairie, Randolph, St. Francis, and
Woodruff.
“Illinois–Alexander, Johnson, Massac, Pope, Pulaski,
and Union.
“Indiana–Vanderburgh.
“Kentucky–Ballard, Carlisle, Fulton, Graves,
Henderson, Hickman, and McCracken.
“North Carolina–Brunswick, Camden, Carteret,
Chowan, Craven, Currituck, Edgecombe, Gates, Johnston,
New Hanover, Pasquotank, Pender, Perequimans, Sampson,
Tyrell, and Wayne.
“Mississippi–Boliver, Coahoma, De-Soto, Issaquena,
and Tunica.
“Missouri–Bollinger, Butler, Cape Girardeau, Dunklin,
Mississippi, New Madrid, Pemiscot, Ripley, Scott, and
Stoddard.
“Tennessee–Benton, Chester, Carroll, Crockett, Dyer,
Fayette, Gibson, Hardeman, Haywood, Henry, Humphreys,
Lake, Lauderdale, Madison, Obion, Shelby, Tipton, and
Weakley.
“Virginia–Isle of Wight, Nansemond, Norfolk, Princess
Anne, and Southampton.
“Additional new infestations are being found each year.
“Most recent counties and the states where the nematode
has been found in some cases on single farms:
“Vanderburgh County, Indiana; Pope County, Illinois;
Chester and Humphreys Counties, Tennessee; Norfolk
County, Virginia; Henderson and McCracken Counties,
Kentucky; Boliver and Issoquena Counties, Mississippi;
Carteret, Chowan, Craven, and Edgecombe Counties, North
Carolina; and Independence, Jefferson, Lincoln, Lonoke,
Monroe, Pope, and St. Francis Counties, Arkansas.
“Symptoms and Signs: Soybeans grown in soil heavily
infested with the soybean cyst nematode are stunted, appear
generally unthrifty, and undergo a yellowing that progresses
upward from the lower leaves. Death of plants may occur
where infestations are extremely heavy. Symptom expression
is more severe early in the growing season during periods of
moisture stress.
“Reduced nodulation and extensive rotting of the roots
are frequently associated with severe infection, but the
only speciﬁc sign is the presence of the white-to-browncolored females on the roots. Weeds often develop in the
infested soybean ﬁelds due to reduced shading and lack of
competition by infected plants.
“Studies indicate great variability in symptoms and
pathogenicity in the various infested areas. Cooperative
studies are under way at Jackson, Tennessee, and Beltsville,
Maryland, to determine whether or not morphological
differences in the nematode species can be associated

with the variable symptomatology and pathogenicity
of populations found in the various infested areas. In
preliminary studies, the results indicate that there are
morphological (physical) differences in nematode
populations in the several infested areas.
“Host Range: The kinds of cultivated plants on which
the soybean cyst nematode can reproduce appears to be
fairly limited. Common crop or host plants that support the
nematode are wild soybean; annual, common, and Sericea
lespedezas; Azuki, mung, and snap beans; hairy vetch; and
white lupine (2, 3, 6). Henbit deadnettle, or winter mint, a
member of the Labiatae family, was the ﬁrst recorded host
that is not in the legume family.
“Over 2,000 other plants have been studied by scientists
to determine the full host-range of plants to the soybean cyst
nematode (4, 7, 8). More than 1,100 different species are
known to allow at least limited reproduction of the nematode.
Fortunately, most of the susceptible species are wild plants
not found in soybean ﬁelds. However, such common weeds
as henbit deadnettle (winter mint), mouse-ear and common
chickweed; beard-tongues; common mullen; sesbania (coffee
bean); low hop clover; and sicklepod will serve as alternate
hosts for the soybean cyst nematode.
“Spread: Soybean cyst nematodes may be spread
by movement of the nematodes alone or in infested soil
associated with farm implements, plants, animals, wind, and
runoff water. The nematode can move only a few feet each
year by its own efforts.
“During bean harvest, small balls of soil or ‘peds,’
about the size of seed, become mixed with seed. If the soil
in the ﬁeld were infested with the nematode, the peds may
contain enough cysts to spread nematode infestation to new
ﬁelds when the seed is planted. We are now conducting
experiments to develop methods of killing nematodes that
occur in seedstocks containing infested peds.
“Control We are investigating four methods for reducing
or controlling nematodes in soybean ﬁelds. The methods
under study are soil fumigation, crop rotation, use of resistant
varieties, and adjusting the time of planting so as to prevent
excessive crop damage. The experiments reported here were
conducted at Ridgely, Tennessee.”
Discusses: Soil fumigation. Crop rotation. Resistant
varieties. Time of planting. Expanded nematode research.
A photo shows a typical view of a ﬁeld showing severe
damage caused by the soybean cyst nematode.
Seven bar graphs show: Soybean cyst nematode larvae
counts in spring and fall under different cropping sequences:
(A) continuous Hill soybeans; (B) continuous cotton; (C)
cotton, Hill soybeans, cotton, Hill soybeans. cotton; (D)
cotton, cotton, Hill soybeans, Hill soybeans, Hill soybeans;
(E) cotton, Hill soybeans, Hill soybeans, cotton, cotton;
(F) Peking soybeans, Hill soybeans, Peking soybeans, Hill
soybeans, Peking soybeans; (G) continuous Peking soybeans.
Address: 1. Nematologist, Crops Research Div., Agricultural
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Research Service, USDA; 2. Asst. Prof. of Plant Pathology,
Dep. of Agricultural Biology, Tennessee Agric. Exp. Station,
Jackson, Tennessee.
1607. Chamberlain, D.W.; Lipscomb, B.R. comp. 1967.
Bibliography of soybean diseases. USDA Agricultural
Research Service, Crops Research Division. CR-50-67. 98 p.
July. 28 cm. [470 ref]
• Summary: “This bibliography is designed to bring up
to date the literature on diseases of soybeans caused by
bacteria, fungi, and viruses. Since Lee Ling’s Bibliography
of Soybean Diseases, published as Supplement 204 of
the Plant Disease Reporter, June 15, 1951, covered the
literature up to that time very adequately, the year 1951 was
the starting point for the present bibliography in regard to
bacterial and fungal diseases. The year 1957 was the starting
point for viral diseases, since literature previous to that year
was covered by the Bibliography of Viruses Infecting the
Soybean by Kreitlow et al, Plant Disease Reporter 41:579588, July 15, 1957. The literature on nutritional disorders is
not included here, since these problems lie more properly
in the province of physiology. Nematode diseases will be
covered in a later publication.
“For the information of future bibliographers, the
present search in the Bibliography of Agriculture terminated
with the September, 1965, issue. The search for titles in the
Review of Applied Mycology, Phytopathology, and the Plant
Disease Reporter terminated with the June, 1965 issue. Over
470 titles are listed.” Address: 1. Research Plant Pathologist,
USDA Agricultural Research Service; 2. Agricultural
Research Technician.
1608. Epps, James M.; Hartwig, Edgar E. 1967. Dyer, a new
nematode-resistant soybean variety. Tennessee Agricultural
Experiment Station, Bulletin No. 426. July. 10 p.
• Summary: Contents: Summary. Acknowledgment.
Description. Origin and development. Nematode resistance:
Soybean cyst nematode, Southern and cotton root-knot
nematodes. Discussion.
“Summary: Dyer, a new Soybean cyst-nematoderesistant variety, is adapted to the cyst-nematode-infested
areas of Tennessee. Dyer produces high yields in ﬁelds in
which this nematode occurs. It also has resistance to southern
and cotton root-knot nematodes.
“Dyer matures approximately 5 days later than Hill, and
18 to 24 days earlier than Pickett. Protein and oil content is
similar Hill. Seeds are approximately 10% larger than those
of Hill. Dyer is more susceptible to phytophthora rot than
Hill and is resistant to bacterial pustule.
“Where cyst and root-knot nematodes are not a
problem, Dyer has no advantage over Hill, a variety of the
same maturity which is now recommended. Because of its
earlier maturity, Dyer can be grown where Pickett is too
late maturing. A combination of the two cyst-nematode-

resistant varieties differing in maturity will aid in spreading
the harvest season for the large grower with a nematode
problem.
“The soybean cyst nematode occurs in most of the
counties west of the Tennessee River, and it has been
reported in Humphrey County east of the river. Since its
discovery in Tennessee (1956) new infestations have been
reported each year. The cyst nematode may be present
but not yet discovered in other areas of the State. Planting
productive varieties resistant to the nematode is an efﬁcient
method of control. Dyer resulted from a research program
to develop adapted varieties to meet the needs of soybean
producers in the cyst-nematode-infested areas.” Address:
Knoxville, Tennessee.
1609. Wyllie, Thomas D. 1967. Plant diseases and soybean
production. Soybean Digest. July. p. 16-20.
• Summary: “Soybean production in the United States in
1966 was approximately 931 million bushels. There is every
indication that as the world’s demand for protein increases
soybean acreage will continue to increase. All estimates
suggest that it is just a matter of time before the world’s
population overtakes its capacity to produce adequate food,
assuming that there is a continuation of today’s trends.
With two-thirds of mankind already going to bed hungry
each night it is far more realistic to recognize that we have
a problem now than to consider hunger as something to
concern ourselves with in distant tomorrows. I am not
being overly optimistic when I say that soybeans are an
essential link in the world’s food chain and that the future
of the soybean and soybean related industries is bright. The
problem then for the long run is whether or not we will be
able to produce sufﬁcient quantities of soybeans to meet the
demand, and if so, how can we go about doing this?
“It appears that there are two ways to answer this
question, depending on the length of our vision. The most
obvious way is to plant more soybeans. This increased
acreage would appear to be a logical solution. As a matter
of fact, I expect that many of our diverted acres will end up
in soybeans; this will provide greater total production. It is
only a question of time, however, before we run out of land
suitable for growing soybeans and this is why I consider this
viewpoint shortsighted. The second way to increase soybean
production is to increase the yield per acre. This is a problem
of considerable magnitude and as food pressures increase
it is going to become an even greater problem requiring
farsightedness, industry, and a strong research program.
While we have experienced marked increases in yield in
other major crop plants, particularly corn, and we are on the
verge of having commercial hybrids of barley and wheat,
average soybean yields have remained virtually constant
during the past decade. I don’t pretend to have the complete
answer to why bean yields on the average have not jumped
as have some other crops. This problem is highly complex
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and I believe the answer is wrapped up in a multitude of
factors that have an inﬂuence on yield.
“No single thing, such as fertility level, variety selection,
weed, insect, or disease control, is the answer to increased
yields by itself. Each of these factors must be recognized
as signiﬁcantly contributing to yield and it is the proper
combination and utilization of available and yet to be
uncovered facts relevant to soybean production that will be
the ﬁnal answer to increased yields.
“Questions to Answer: As a plant pathologist I am
interested in the role that one of the above factors, plant
diseases, plays in the reduction of soybean yields. The
questions I will attempt to answer, at least in part, are: ‘What
can we expect in the near future concerning the role of
diseases and associated research efforts relevant to increasing
soybean yields?’ and ‘What are some of the most recent
disease research developments?’
“I think that we have ample information to make a
general statement on the role of plant diseases as they affect
plant yields. An intensiﬁcation in the culture of a crop in a
given area usually results in a buildup of disease-producing
organisms that results in increased damage to the crop in
question. This is a rather all-encompassing statement, but
there are many data to support it from research conducted on
a variety of plant species. It may be true that the pathogens
attacking wheat, ﬂax, and corn are different from those found
attacking soybeans, but in general there is enough similarity
among the pathogens to enable one to assume that if intense
cultivation of one plant species has resulted in increased
disease problems in one area, or 1 year, the same thing is not
only possible but is quite likely to occur on another plant
species–in this case, soybeans.
“Not too many years ago I heard the statement that
‘soybeans are a good crop to grow because they don’t have
disease problems.’ I’m sure that once upon a time similar
statements were made for each new crop introduced into a
given area. Unfortunately the statement is no longer valid,
and becomes less valid daily. Let me illustrate my point with
a brief discussion on a very serious disease now threatening
the soybean industry, brown-stem rot.
“Brown Stem Rot: Brown stem rot is caused by the soilborne fungus Cephalosporium gregatum and is currently
receiving a good deal of research attention in several of the
major soybean-producing states. Although much of the early
work was done in Illinois, several other states are now also
working on this problem. The greatest amount of recent work
is presently being carried on in Iowa under the guidance of
Dr. John Dunleavy, research plant pathologist, USDA. Their
data indicate that the incidence of brown stem rot in Iowa
soybean ﬁelds increased from 6% in 1956 to 53% in 1964.
(Missouri reported 91% of the ﬁelds in southeast Missouri
infested in 1965 and the disease has been found in more than
75% of the ﬁelds observed in northeast and north central
Missouri in 1966.)

“It has been pointed out that this increase in the
incidence of this disease parallels the increase in the total
number of acres grown to soybeans in the state. In other
words, a buildup of the pathogen occurred as the culture of
the soybean intensiﬁed, both in more acres grown to beans
and in growing beans more frequently on the same acres.
This certainly is not a new concept but rather one that has
been demonstrated by many disease-producing organisms on
many different economic crop species. I might also add that
it is a condition that one should expect to happen, rather than
to be surprised when it occurs.
“The data from Iowa further indicate that prevailing
weather conditions, that is, temperature and moisture,
apparently have little effect on the increase in incidence
of this disease. This is a very interesting point because
the development of many diseases, including diseases
of soybeans, are primarily dependent on the physical
environment in any one season. In years when springs are
cool with ample rainfall we can expect to sustain serious
losses from pathogens favored by these conditions, whereas
in years in which the temperatures are high and rainfall is
short and with extended periods of low humidity, etc., these
same diseases are not likely to be of particular consequence.
“The realization of this fact explains to a large degree
the sporadic nature of plant diseases from 1 year to the next.
This can account, at least in part, for the annual ﬂuctuations
in yield that frequently occur. In the case of brown stem
rot, however, it appears that some other reason is primarily
responsible for the increase in incidence.
“It is believed that the increase of brown stem rot can be
ascribed to a gradual shift from a corn-soybean-oats-meadow
or similar rotation to a straight corn-soybean rotation. We
are dealing with an organism that is favored by monoculture
of soybeans. Any rotational system which approaches
monoculture of beans is a step toward enhancing the buildup
of brown stem rot wherein serious losses to the crop may
occur.”
Note: This is the earliest document seen (April 2019)
that contains the word “monoculture” in connection with
soybeans.
“Cornﬁeld Borders: Sometimes a farm practice may
unintentionally provide the pathogen with successive
crops of soybeans thus permitting a buildup of inoculum.
I’m speaking of the practice of bordering corn ﬁelds with
soybeans where the farmer is practicing a corn-soybean
rotation. The beneﬁt that is achieved in reducing brown stem
rot in the corn-soybean rotation is nulliﬁed by the continuous
culture of beans on the borders. Each year as the ﬁeld is
prepared for spring planting, soil is moved from the heavily
infested border areas and spread over the entire ﬁeld. In
effect there is no rotation at all.
“The Iowa data indicate that rotations in which soybeans
are grown less frequently obtain the greatest brown stem
rot control. Since these data show that brown stem rot can
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reduce yields 60% when rotations are not used it certainly is
desirable to use a rotation in which beans are never grown
successively on the same land. The longer the rotation
between beans the better off one is with respect to brown
stem rot” (Continued). Address: Assoc. Prof. of Field Crops,
Univ. of Missouri, Columbia, MO.
1610. Wyllie, Thomas D. 1967. Plant diseases and soybean
production (Continued–document part II). Soybean Digest.
July. p. 16-20.
• Summary: (Continued): “Although it is clear that crop
rotation will satisfactorily control brown stem rot it
obviously is not the answer we need in an agricultural
economy in which soybean acreage is rapidly expanding.
The search for plant resistance or effective chemicals that
will afford us the necessary protection continues in many of
the soybean producing states.
“Phytophthora Rot: Let me cite another example of
a new development in a soybean pathogen. Phytophthora
rot, caused by Phytophthora megasperma var. sojae is
well known to anyone who grows or has grown soybeans.
In past years it has caused serious damage, even losses
of entire ﬁelds, throughout many of the soybean growing
regions of the United States. After the discovery of this
disease some 10 to 12 years ago, plant pathologists and plant
breeders collaborated successfully in ﬁnding resistance to
Phytophthora and have incorporated this resistance into
many commercial varieties. Since that time adapted varieties
with resistance to Phytophthora rot have been provided for
most areas where this disease is a problem.
“We have been blessed with the apparent lack of ‘races’
of this pathogen that have so complicated research efforts
on many devastating diseases of many other crop species,
notably stem rust of wheat. The rust pathogen consists of
several hundred different ‘races’ that attack a wide range
of rust resistant wheat varieties. This has forced a continual
running battle for the plant pathologists and plant breeders to
keep a step ahead of this variable, proliﬁc, and devastating
pathogen. It appears now, however, that our ‘race-less’ hiatus
in the Phytophthora pathogen is over.
“A new ‘race’ of the soybean Phytophthora has recently
been found by Dr. F.L. Morgan, research pathologist,
U.S. Department of Agriculture, to be rather extensively
distributed in the alluvial soils of Arkansas and Mississippi.
It is logical to assume that Race 2 is not limited to these
areas but has probably spread into other adjacent soybeangrowing areas, particularly into southeast Missouri and
southern Illinois.
“Greenhouse tests have demonstrated that the new
race (Race 2) attacks some ﬁve southern soybean strains
previously considered resistant to the original Race 1 of
the soybean Phytophthora. Race 2 does not attack soybean
varieties possessing the Mukden gene for resistance.
Therefore, it appears that Race 2 is not a serious threat to

the growth of soybeans nationally, since the major soybean
areas have adopted varieties possessing the Mukden gene
for resistance, such as Harosoy 63 or Clark 63 and the new
southern variety Semmes.
“I would emphasize the point, however, that we cannot
allow ourselves to become complacent and believe for an
instant that because a problem is satisfactorily controlled
today that it is also controlled for tomorrow or for the
foreseeable future. It is very possible that since the second
race has been found it is only a matter of time until a third
and a fourth race will be found.
“Should one of these races, capable of attacking the
Mukden source of resistance, become widespread in the
country we might ﬁnd ourselves in the same position we
were in a decade ago. I do not wish to appear an alarmist,
but I believe it is essential to understand that the organisms
responsible for plant diseases are highly dynamic and
variable and are continually going through processes of
change. We must recognize this and be prepared for any
eventuality.
“Our only hope lies in a sound and continuing research
program on these pathogens in regard to their potentialities
and their distribution, so that we will have time to develop
resistant varieties or other adequate control procedures
before the pathogen becomes a limiting factor in production.
With the state of the world being what it is, we can ill afford
a lapse of a few years to ﬁnd resistance or adequate controls.
A time lapse will occur most assuredly if a vigorous and
continuing research effort is not maintained and supported.
“Low Seed Quality: The term low seed quality refers
to shriveled, wrinkled, broken, discolored seed of low
germination. The rapid expansion of overseas markets
usually demanding higher quality seed and a growing
appreciation by domestic markets of the need for higher
quality seed have forced attention on this problem.
“It has long been known that heavily damaged and
poorly germinating seed can result from a combination
of dry hot weather near maturity with careless harvesting
procedures such as excessive combine cylinder speeds. More
recently research at the Missouri Station has shown that seed
that has been carefully machine-harvested or even handharvested may also be low in germination. Poor germination
was shown to be highly associated with hot dry weather
during the last 3 weeks of seed maturity. Commercial
varieties differed only slightly in their ability to produce
good seed under these conditions. However, in the same
research program and at other stations certain soybean strains
introduced from the Orient have demonstrated their ability to
produce good seed in spite of hot dry conditions at the end of
the season.
“Missouri Station scientists have made genetic studies of
crosses of the introductions with local commercial varieties
and found that high seed quality is a heritable trait. Breeding
studies are under way to combine high seed quality with
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the complex of desirable agronomic qualities, chemical
characteristics and disease resistance factors carried by the
best of the current commercial varieties. It has already been
found in these studies that seed quality in an individual plant
is highly subject to effects of the environment, making it
necessary to use selection procedures based on results of
progeny tests of individual plants.
“The breeding work would be made easier if more
information were available on what particular aspects of
an individual plant’s environment caused lowering of seed
quality.
“One important facet of the soybean’s environment is
plant diseases. Most research personnel believe that certain
pathogens of the soybean are responsible for lowered seed
quality either through direct attacks on the pod and seed or
indirectly by affecting those vital processes responsible for
quality seed production. Programs in Iowa, Indiana, and
Missouri are under way to investigate these problems.
“I think it appropriate to indicate that the improvement
of seed quality is likely to be a long and difﬁcult problem to
solve. It is unlikely that seed quality will dramatically change
in the near future. Rather, improvement of seed quality is
much more likely to result from the gradual understanding
and implementation of newfound facts.
“The reasons for saying this, I believe, are obvious. In
the case of soybean seed quality improvement, we are not
dealing with a single problem as we are with some other
disease problems of soybeans in which dramatic successes
have been achieved. We are dealing here with many separate
problems, each of which is capable of inﬂuencing seed
quality and all of which may be working together in a highly
integrated fashion resulting in an interdependent cycle of
events. Unraveling these problems will require time, astute
observation, and imaginative research efforts” (Continued).
Address: Assoc. Prof. of Field Crops, Univ. of Missouri,
Columbia, MO.
1611. Wyllie, Thomas D. 1967. Plant diseases and soybean
production (Continued–document part III). Soybean Digest.
July. p. 16-20.
• Summary: (Continued): “The Nematodes: A recent
research success that will increase soybean production in
soybean-cyst-nematode-infested areas is the development
and impending release of cyst-nematode-resistant varieties.
The variety Pickett developed at the North Carolina
Agricultural Experiment Station and a Scott backcross
variety (Custer) developed at the Missouri Agricultural
Experiment Station and a Hill-maturity strain (Dyer)
developed in Mississippi will provide resistance to the
soybean cyst nematode, Heterodera glycines, in all areas
where the cyst nematode is a problem. Pickett is essentially
a Lee-type bean having the Peking-type resistance and
should be available for release to the farmer in the spring of
1968. The variety Lee is widely grown in the southern half

of the United States. The Custer variety is a Scott backcross
utilizing the resistance of the variety Peking. In experimental
tests the Peking-type resistance is adequate for all sections
of the country except in one localized area near Holland,
Virginia, where a new ‘race’ of the soybean cyst nematode
has been found capable of attacking the Peking resistance.
“Research work is progressing on the development
of resistant varieties combining the cyst resistance with
resistance to the root knot nematode, Meloidogyne incognita
acrita. This is a widely disseminated nematode parasite that
causes serious production problems wherever it is found. In
Missouri the cyst-resistant Scott backcross selection is being
combined with the Anderson variety source of resistance to
the root knot nematode. Although it will be several years
before a variety with resistance to both nematode parasites is
available, when it is it will alleviate production problems in
nematode-infested areas.
“There are many other aspects of soybean research that
could be mentioned. Work at each of the state experiment
stations and within the framework of the federal government
is going on in an attempt to resolve many other disease
problems. Much of this unreported work is in more
fundamental and basic areas of research–research that is
the very backbone of any solution to production problems.
Studies on the basic biochemistry of the nature of disease
resistance, the factors affecting the spread and development
of disease-producing organisms, and inheritance studies of
genes resistant to potentially dangerous pathogens are being
carried on throughout the country. These fundamental studies
will produce the answers relevant to increased production
tomorrow.
“I think it appropriate to recognize the signiﬁcance of a
total research program with respect to its effect on recent and
future developments relevant to increasing production. The
research pendulum in this country swings between the basic
approach and the applied approach with each area receiving
disproportionate amounts of emphasis and funding every few
years.
“This results in the stoppage of valuable on-going
research efforts of either character, a reorientation of
individuals to change gears and emphasis required to pursue
the new line of thinking, which is usually dictated by the
availability of funds for the new vogue rather than by the
interest or competence of the investigator. In effect, then,
we are pursuing the straight line of scientiﬁc progress by
vacillating from one extreme to the other.
“The shortest distance between two points is still
a straight line, a line that can only be followed by the
recognition that the real strength in any national research
program lies along the road of moderation, wherein the
virtues of both ends of the scientiﬁc pendulum can be
amalgamated into a ﬁrm and sound continuing program. We
need a compatible marriage between the forces for a strong
basic research program and the forces for a strong applied
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research program. Without it we will pursue an unnecessarily
inefﬁcient and expensive course.
“The implementation of a sound continuing program
in both the basic and applied areas of research could be
the most signiﬁcant research development of 1967 and is
certainly the most reasonable answer to the catastrophe of a
global food shortage which lies just over the horizon.”
Note: A portrait photo shows Thomas D. Wyllie.
Address: Assoc. Prof. of Field Crops, Univ. of Missouri,
Columbia, MO.
1612. Hinson, Kuell; McPherson, W.K.; Robertson, W.K.;
et al. 1967. Soybeans in Florida. Florida Agricultural
Experiment Station, Bulletin No. 716. 121 p. Aug. [4 ref]
• Summary: Contents: Foreword, by John W. Sites. 1.
History and present status of production, by Kuell Hinson.
2. Economics and marketing, by W.K. McPherson. 3. Soils
and soil management, by W.K. Robertson, et al. 4. Varieties,
by Kuell Hinson and R.L. Smith. 5. Culture, by R.L. Smith
and Kuell Hinson. 6. Pest control: Insects, by L.C. Kuitert.
Nematodes, by V.G. Perry. 7. Area recommendations: West
Florida, by C.E. Hutton. Northcentral Florida, by H.W.
Lundy. Organic soils, by W.T. Scudder. 8. Feeding soybeans
and soybean products: Introduction, by T.J. Cunha. Beef
cattle, by F.S. Baker, Jr. and T.J. Cunha. Dairy cattle, by J.M.
Wing. Swine, by G.E. Comba. Poultry, by R.H. Harms.
The history chapter notes (p. 1): “The ﬁrst written record
of the plant is contained in books by Emperor Sheng-Nung
[sic, Shen-Nung], written in 2838 B.C., describing the
plants of China. Soybeans were ﬁrst mentioned in United
States literature in 1804; however, they did not become an
important cultivated crop in the country until more than a
century later.
“Soybeans were grown in experimental plots in Florida
as early as 1925 and were occasionally grown by farmers
before 1940. However they were not an established crop in
any area of the state until the late 1940s. Florida production
more than doubled from 1960 to 1965 and is expected to
continue its rapid expansion.”
Florida production (p. 7-9): “Soybeans were ﬁrst
evaluated as a potential forage crop for Florida from 1925
through 1938. Forage production was generally satisfactory,
but seed production, to meet local demands for forage
plantings, was not dependable.” “A signiﬁcant amount of
production in Florida occurred only after the Ogden variety
became available. Most of the 8,000 acres grown in 1949
[the ﬁrst year for which statistics are available] were Ogden
soybeans concentrated in west Florida.” A rapid increase in
production began when the Jackson variety was released in
1953. A table (p. 8) shows soybean production in Florida
yearly from 1949 to 1965. For each year is given: Acres
planted, acres harvested for beans, total production (1,000
bushels), average yield per acre, and USA average yield per
acre.

Concerning seed treatment (p. 62): Whenever
germination is less than 85% in Florida, stands of soybeans
on mineral soils could be improved by treating the seed with
thiram, chloranil, captan, or other seed-treatment fungicides.
“Seed planted on organic soils should be treated regardless
of germination percentage.” However seed treatment should
never be used on soybeans being planted for the ﬁrst time in
new areas because it might interfere with proper rhizobial
inoculation. In this situation, inoculation with rhizobia
would generally contribute more to high seed yields than a
fungicidal seed treatment. Address: Gainesville, Florida.
1613. Jackson, Robert D. 1967. Soybean insect problems.
Soybean Digest. Aug. p. 16-18.
• Summary: A photo shows Robert Jackson. Address:
Research Associate in Entomology, Univ. of Missouri.
1614. Small, Howard G., Jr.; Phillips, Dan V.; Falter, John.
1967. Producing soybeans. North Carolina State College of
Agriculture, Extension Circular No. 381. 27 p. Aug. Revision
of 1954 ed.
• Summary: Contents: Practices for Proﬁt. Rotations (“Two
or three years of continuous soybeans may lower soil fertility
and build up problems with nematodes, insects, diseases, and
weeds”). Lime Needs (“Lime by soil test. Aim for a pH of
6.0”). Fertilize for Higher Yields (Fertilize on the basis of a
soil test. “The soil is the main key to higher yields. Soils with
inadequate phosphate, potash, and lime cannot produce the
higher yields possible with soybeans”). Varieties (“Choose
a variety on the basis of its yield, time of harvest, disease
resistance and seed quality. Plant North Carolina certiﬁed
seed. Three good early varieties are Hill, Dare, and Hood.
Five good late varieties are Lee, Pickett, Bragg, Jackson and
Hampton 266). Planting (Use quality seed. Plant in rows for
maximum yield. Plant 8-10 beans per foot of row. Mulch
planting or minimum tillage). Weed Control. Harvesting
(Harvest as soon as bean moisture reaches 13%). Diseases.
Disease Control Guide. Insect Control. Insect Control Guide.
Marketing. Seasonal Prices (Peak prices are in May. Lowest
prices are often at harvest time in Oct.).
“Practices for Proﬁt: You can increase your present
yield by ten or more bushels by adapting the techniques of
production outlined in this publication for soybeans in North
Carolina. Increased acres planted plus higher yields per acre
mean more net proﬁt for you.
“World food demands and increased domestic usage in
the next ﬁve years will put a load on the ability of soybean
producers to meet production needs. A portion of these needs
can be met by increasing yields through soil testing, liming,
and fertilization. Further gain is possible in weed, insect,
and disease control through use of chemicals, rotation, and
overall good management. Inoculation, use of certiﬁed seed,
and molybdenum also mean gains.
“Expanding and improved markets will demand higher
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quality soybeans. Processors and exporters demand high
quality soybeans. It is to your advantage to produce a
superior quality soybean free from damage and most of all
free from foreign material. Soybeans that meet No. 1 grade
standards shall weigh 56 pounds or more per bushel, have 18
percent or less moisture, 10 percent or less splits, and have
not more than 2 percent total damage. Foreign material must
be 1 percent or less by weight, and the grade must contain
not more than 1 percent of black, brown, and/or bicolored
soybeans in yellow or green soybeans. Further, they cannot
be materially weathered or purple stained if they are to
meet the No. 1 grade standard. All soybeans are brought on
a No. 1 basis in North Carolina and soybeans not meeting
this grade bring somewhat less.” Address: 1. Agronomy
Extension Specialist; 2. Plant Pathology Extension
Specialist; 3. Entomology Extension Specialist. All: North
Carolina State Univ., Raleigh.
1615. Caldwell, Billy E. 1967. Engineering soybean
varieties. Soybean Digest. Sept. p. 34-35.
• Summary: “Soybean yields have increased about 50%
since 1930-39. Average production for 1930-39 was 16.1
bu/a, and from 1957-66, it was 24.1 bu/a. During this period
more than 50 U.S. and about a dozen Canadian varieties
were or are about to be released. Yields of 90 bu/a from
these varieties have been reported. In addition to increasing
production, there are many cases where these varieties
have prevented a completed crop failure. For example,
Phytophthora root-rot resistant lines, released in the Midwest
and Delta areas, have reduced the hazards of crop losses in
the areas where the Phytophthora rot organism is present.
Recently, yellow-seeded varieties, Pickett, Dyer, and Custer,
resistant to the cyst nematode were released.
“Neither the production data nor the number of varieties
released should give anyone the desire to sit back and relax.
There is much to be accomplished in all facets of soybean
production. It is imperative that we strive for better-yielding
varieties.
“Soybean varietal development takes from 12 to 15
years, from the time two parents are crossed until the ﬁnal
evaluation and release. In this presentation we shall examine
several major facets of soybean varietal development. We
shall relate the role of the plant breeder and his co-workers,
the pathologist, entomologist, and the soil scientist, in
developing a variety, to that of the architect and contractor in
building a large complex building.
“When the plant breeder and associates are assigned
the task of developing a variety, they do exactly the same
as anyone constructing a building. They begin to develop
design criteria. They examine the building site and consider
the location and physical properties of the soil. Because
soybeans are sensitive to the length of light and dark periods,
the area of adaptation is important in choosing the parents.
With properly chosen parents a variety adapted to the desired

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

and perhaps speciﬁc modulation bacteria inoculum as well.
Types will be developed that are more erect for production in
narrow rows.
“There will be more concern for chemical composition.
Varieties with greater percentage protein with an acceptable
oil percentage will be released. Attempts to change the fatty
acid and amino acid content of the oil and protein will be
made. The goal will be less saturation and a better balanced
protein. These factors will increase use, and they will expand
markets for both oil and protein.
“What about the buyer of this variety we have
developed? No real estate broker buys a building unless
he investigates its value and productiveness. For growers
of soybeans to make the maximum from their investment,
they must know what they are buying–its requirements and
its productive potential. In the future, the soybean grower
must carefully analyze all the factors needed for a maximum
return on his investment.
“Finally, a remarkable and sophisticated building can be
designed, built, and sold, but without an effective manager,
no proﬁt will be made and soon the building is in a rundown
condition. You note I said earlier, that in the future, varieties
would be released with a higher yielding potential. These
varieties will only reach this potential if they are managed
properly. The manager must use the best fertilization, row
width, weed control, and harvesting practices.
“In 1966 the National Soybean Crop Improvement
Council conducted a survey of 135 of America’s top soybean
growers. The average yield for these growers for their 1966
crop was about 41 bu/a. Compare this with the national
average of 25.4. The effect of management is obvious. These
growers thought that the factors which contributed to their
success were: fertilization, weed control, better soil, narrow
rows, and better varieties.
“I think it is obvious that we who are conducting
research need to provide the soybean grower with better
varieties and management ‘know-how.’ However, until the
producer puts as much effort as possible into maximum
production, the task will remain half-ﬁnished.”
A portrait photo shows Billy Caldwell. Address: Leader,
Soybean Investigations, Crops Research Div., Agricultural
Research Service, U.S. Dep. of Agriculture, Beltsville,
Maryland.
1616. Hartwig, E.E. 1967. Soybean cyst nematodes: A
problem and a solution. Soybean News (NSCIC) 19(1):3-4,
6. Oct.
• Summary: “In 1954, cyst nematodes were recognized
as a problem on soybeans in southeastern North Carolina.
Prior to this date, cyst nematodes had been recognized as a
pest of soybeans only in northern Japan and localized areas
of Manchuria. In March 1956, North Carolina imposed a
quarantine on the movement of soil, plant parts, machines,
and other materials that might spread the infestation.
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“A heavy infestation of cyst nematodes can virtually
destroy a soybean crop. Crop damage in a ﬁeld is usually
spotty in nature. Coarser textured soils are usually associated
with more severe crop damage. Heavily infested soybean
plants are stunted and in some cases will appear chlorotic.
Nodulation will be sparse and under some conditions absent.
The cyst of the soybean cyst nematode is the egg-ﬁlled
carcass of a female. It is highly resistant to decay and will
remain viable in the soil for many years.
“The cyst nematode was recognized as a problem in
west Tennessee in 1956. By June 30, 1961, the Plant Pest
Control Division of the Agricultural Research Service,
USDA, had recognized the soybean cyst nematode as being
in 37 counties of the 8 states: North Carolina, Virginia,
Tennessee, Kentucky, Illinois, Missouri, Arkansas and
Mississippi. The area involved approximately 60,000
acres. Quarantine regulations were established to prevent
movement from the known areas of infestation.
“Shortly after the soybean cyst nematode was identiﬁed,
research workers from the Crops Research Division,
Agricultural Research Service, and the State Experiment
Stations initiated a program to develop methods to combat
this newly recognized hazard. Studies with crop rotation
systems and fumigation practices were conducted in North
Carolina, Tennessee, and Arkansas. Fumigation did not
appear economically feasible, but relatively short rotation
systems proved to be effective. However, soybean growers
did not readily accept suggested rotation practices.
“After preliminary studies were conducted on
techniques for evaluating the development of cyst nematodes
on soybeans, C.A. Brim and J.P. Ross made a ﬁeld planting
on infested soil near Wilmington, North Carolina, of
approximately 3,500 soybean strains from the germ plasm
collection. In making this evaluation, a glabrous and
highly susceptible soybean strain developed at Stoneville,
Mississippi, was planted in a row 6 inches from the strain
to be tested. Since nearly all soybean strains are pubescent,
the glabrous plants could be distinguished easily and were
checked for cyst development whenever the germ plasm
strain appeared to be free of cysts or had a low reading. By
this method, areas of low cyst population could be identiﬁed.
Strains appearing to possess resistance were immediately
replanted for rechecking in North Carolina and were planted
in the greenhouse at Jackson, Tennessee by J.M. Epps to
determine reaction to the Tennessee isolate of the nematode.
From these plantings only two black-seeded types, Peking
and PI 90763, were found to be highly resistant. The brownseeded variety Ilsoy was moderately resistant.
“After the ﬁrst readings were made in North Carolina in
early June of 1957, the several types that appeared resistant
were planted at Stoneville, Mississippi. Crosses were made
with good agronomic varieties and breeding lines of maturity
groups IV, V, and VI. These crosses served as the starting
point for breeding programs to transfer resistance to adapted

varieties and genetic studies of the inheritance of resistance
conducted at the North Carolina Agricultural Experiment
Station.
“Resistance proved to be more complex in inheritance
than originally anticipated. B.E. Caldwell estimated that the
variety Peking had three major recessive genes for resistance.
The homozygous condition was necessary to give complete
resistance. Additional studies by the late L.F. Williams and
Arnold Matson at Missouri showed that one of the major
recessive genes was linked with seed coat color and that
another dominant gene pair was necessary for resistance.
This means that in a cross of resistance x susceptible only
1 plant out of 256 could be expected to have as high a
degree of resistance as the Peking parent. The objective
of developing a resistant yellow-seeded variety was even
more difﬁcult to obtain, because of the close linkage of coat
color with one of the genes for resistance. Efforts to develop
adapted resistant varieties were divided among workers.
C.A. Brim and J.P. Ross concentrated their efforts in North
Carolina on transferring resistance to a Lee type. E.E.
Hartwig and J.M. Epps, working at Stoneville, Mississippi,
and Jackson, Tennessee, concentrated on transferring
resistance to a Hill type. L.F. Williams and Arnold Matson,
working in Missouri, gave major emphasis to transferring
resistance to Scott. Backcross programs were utilized. In
the early phase of each program, all resistant selections had
black seeds. Finally in 1963, almost simultaneously yellowseeded resistant types were obtained in each program.
“The types found to be resistant in the germ-plasm
screening program were poorly adapted to the infested areas
and were not well suited for studies on the effect of growing
resistant varieties upon nematode population in the soil. To
provide information on this point and other management
problems, a black-seeded, cyst-resistant Lee type designated
NC55 was increased. To make seed stocks more rapidly
available, the facilities of the Federal Experiment Station
at Mayaguez, Puerto Rico, were utilized. Soybean varieties
similar to Lee would make very little growth and would
produce low yields in a winter planting in Puerto Rico.
Excellent growth and seed production were obtained by
providing light over the planted area for a short period
about midnight during the ﬁrst 6 weeks of growth. Twelve
pounds of seed available in the fall of 1962 were increased
to approximately 1,000 pounds for ﬁeld evaluation in 1963.
Field plantings with resistant soybeans show that the cyst
nematodes do not reproduce on these types. Nematode
populations in the soil drop as rapidly as where non-host
crops such as cotton or corn are grown.
“Because of failure to ﬁnd a yellow-seed, cyst-resistant
type after the third backcross with Lee as the recurrent
parent, a white-ﬂowered, gray-pubescent Lee type was
substituted for the recurrent parent for the fourth backcross. Flower color or pubescence color do not appear to be
associated with cyst resistance, but a yellow-seeded, cyst-
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resistant F4 line was obtained from this cross. Approximately
12 pounds of seed were planted at the Federal Experiment
Station at Mayaguez, Puerto Rico, in the fall of 1964. The
area was lighted in a manner similar to the planting of NC55.
Excellent yields were obtained, permitting Foundation Seed
Stocks organizations in North Carolina, Virginia, Tennessee,
Missouri, and Arkansas to receive approximately 300 pounds
of seed for increase plantings in 1965. This variety was
designated Pickett. Pickett is more susceptible to the disease
phytophthora rot than Lee, but phytophthora rot is primarily
a problem of heavy clays, whereas cyst nematodes are most
troublesome on light sandy soils.
“Two additional varieties have been named and are
being increased in 1967. Custer is similar to Scott and is of
group IV maturity. Custer is resistant to phytophthora rot
as well as cyst nematodes but is highly susceptible to rootknot nematodes. Custer was developed from the Missouri
breeding program. Seed is being increased in Missouri
and Illinois. It is adapted to the Northern range of cyst
infestation.
“Dyer is a type similar to Hill but slightly later
in maturity. Dyer, like Pickett, is more susceptible to
phytophthora rot than Hill, but combines good resistance
to the common root-knot nematode with resistance to cyst
nematodes. The breeding work for Dyer was conducted at
Stoneville, Mississippi, and Jackson and Ridgely, Tennessee.
Stoneville is outside the quarantine area, thus requiring
all screening of segregating material to be conducted in
west Tennessee. Seed is being increased in Tennessee and
Missouri” (Continued). Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
and Delta Branch of Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
1617. Hartwig, E.E. 1967. Soybean cyst nematodes: A
problem and a solution (Continued–Document part II).
Soybean News (NSCIC) 19(1):3-4, 6. Oct.
• Summary: (Continued): “The two strains Peking and PI
90763 had appeared to be equal in their resistance to cyst
nematodes from all major areas of infestation. Peking was
of a maturity more similar to that needed and was used as
the source of resistance in all breeding programs. Later L.I.
Miller determined that there was some reproduction of cyst
nematodes on Peking from the area of Holland, Virginia,
but that PI 90763 was highly resistant. The PI 90763 type
resistance is being transferred to a Hill type.
“The area of known soybean cyst nematode infestation
has expanded appreciably since the pest was recognized
in 1954. However, the three resistant varieties will permit
soybean growers in the major areas of infestation to avoid
injury from the pest. Field studies with each of the three
resistant varieties conﬁrm results obtained with NC55 that
the population of cyst nematodes in the soil drops as rapidly,
when resistant varieties are grown, as when non-host crops

such as cotton or corn are grown. At Ridgely, Tennessee, on
infested soil, Dyer has a 3-year average yield of 44 bushels
per acre as contrasted to 30 bushels for Hill. Pickett has
produced 28 bushels per acre on a heavily infested soil low
in productivity at Clayton, North Carolina, where Lee has
failed completely. At present, these varieties are suggested
only for production on farms known to have a cyst nematode
problem. New material is being developed that incorporates
a higher level of resistance to phytophthora rot or root-knot
nematodes. These new types are expected to have wider
adaptation. This will mean that cyst-resistant varieties will
be well adapted for non-infested soils as well as for infested
soils. Oil and protein content of the new resistant varieties is
similar to susceptible vanities now in production.
“That the cyst nematode was a production problem in
parts of Asia was not realized until after it was identiﬁed
in North Carolina. Consequently, information as to its
destructiveness was not available. The severity of the injury
in the ﬁelds where it was ﬁrst found, the ease with which it
could be spread to new areas, and the limitations imposed
by the quarantine all demanded a quick solution to the
problem. The beginning of the solution came quickly with
the identiﬁcation of two strains among 3,500 evaluated
which were resistant to the nematode. However, because of
the close association between resistance and colored seed
coats, the ﬁrst improved resistant types were unacceptable
to the processing industry. Quarantine regulations imposed
additional restrictions in that the nematode could not be
moved to places most convenient to the research workers
involved. Progress resulted from persistent efforts and
complete cooperation of State and Federal research scientists
in all aspects of the program.
“The cyst-nematode-resistant varieties Pickett, Custer,
and Dyer are the result of cooperative plant breeding
research and illustrate the value of cooperative efforts. Basic
to this entire program was the availability of the 3,500-strain
germ plasm collection which was evaluated to locate the
two resistant types. This collection of types, primarily from
eastern Asia, is maintained with considerable care to serve
similar needs in the future, to insure a continued healthy
soybean industry.” Address: Research Agronomist, Crops
Research Div., Agricultural Research Service, USDA, and
Delta Branch of Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
1618. Saxena, M.C.; Bhatnagar, P.S.; Hymowitz, T.; Pandey,
R.K. 1967. Soybeans–A cash crop of high potential. U.P.
Agricultural University, Experiment Station, Technical
Bulletin No. 51. 33 p. Oct. Originally presented at First
Indian Soybean Workshop, Oct. 14.
• Summary: Contents: I. Vice Chancellor’s message (very
interesting and insightful). II. History of soybean. III. The
Coordinated Soybean Research: Past, present and future. IV.
Package of recommended practices for soybean cultivation.
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V. Uses of soybean. VI. Organizations and industries
interested in soybean.
History of soybean (p. 10-12): The production of
soybeans has been limited to the hilly districts of the subHimalayan range, where they are grown in scattered pockets.
Farmers of southern Madhya Pradesh and the adjoining areas
of Maharashtra have been growing soybean on a small scale.
Almost all varieties are black seeded, late in maturity and
poor yielding. Improved Indian varieties like Punjab-1, T-1
and T-49 take long to mature and are not suitable for double
cropping.
Isolated attempts to test the suitability of some of the
imported, more or less erect growing, early maturing and
creamy colored grain-type, non-shattering varieties were
started as early as 1953, when R.N. Davis imported small
seed samples of several varieties from Dr. J.L. Cartter
of the Univ. of Illinois and conducted trials in Yeotamal
(Maharashtra) which continued until 1963. Several
experiment stations started experiments. Though these
trials showed the soybean to have potential, they did not
yield much valuable information. Small scale trials were
conducted at Pantnagar in the year 1963 and 1964 during
the Kharif season by Mr. Edwin Bay, Extension Advisor at
the university, from the University of Illinois. Although the
yields were low, the experiment encouraged further studies,
as it was evident that American varieties could be adapted
to Indian conditions. Similar information came from trials
conducted simultaneously at Government farm in Madhya
Pradesh. The interest in soybean experimentation got fresh
impetus when in 1965 Dr. Earl Leng in collaboration with
Dr. W.D. Buddemeir initiated more extensive studies at
Pantnagar and Jabalpur. Note 1. U.P. Agricultural University
was established in 1960.
The Coordinated Soybean Research Programme–Past,
present and future (p. 13-24): Introduction, experimental
work done (variety trial, date of planting trial, inoculation
trial, herbicide trial), present experiments on soybean and
future plan. “The soybean experiments being conducted
at present (Kharif, 1967) include trials under the above
programme of Cooperative Soybean Investigations as
well as under the All India Coordinated Research Project
on Soybean.” Researchers “hope to answer the following
questions about the soybean:” Eleven numbered questions
are given. Agricultural University Experiment Station:
Soybean variety trials (promising varieties among 12
tested include Bragg, Hardee and Hampton), plus 11 other
projects are described. Future plans: Eight future projects are
described.
Note 2. This is the earliest document seen (Sept. 2010)
that mentions the “All India Coordinated Research Project on
Soybean” (p. 20).
Note 3. This is the earliest document seen (Sept. 2010)
that mentions P.S. Bhatnagar (one of the authors), who soon
became head of the “All India Coordinated Research Project

on Soybean.” Address: U.P. Agricultural Univ., Pantnagar,
District Nainital, UP, India.
1619. Soybean Digest. 1967. Iowa offers new method of
ﬂame weeding. Nov. p. 7.
• Summary: “A new method of using ﬂame to control weeds
in corn and soybeans has been developed by William F. Lalor
and Wesley F. Buchele, agricultural engineers at Iowa State
University.
“Principal of the new ﬂame weeder which was designed
and built by Lalor, a graduate student in agricultural
engineering, is an air curtain that protects crops from the LP
gas ﬂame, which destroys the weeds. The air curtain lifts the
leaves of the crop plants above the ﬂame and also cools the
air around the plant during the ﬂaming process.
“Air for the air curtain is supplied from a centrifugal fan
driven by a gasoline motor on the ﬂame weeder. Air blown
through a system of ducts forms the protective air curtain.
“Lalor’s ﬂame weeder differs from conventional ﬂame
weeders in a number of ways. One innovation is a metal
plate on the burner that presses tall weeds into a compact
mass within 3 inches of the ground. Thus, heat from the
ﬂame is concentrated on the weeds for more effective
control.
“Another new device is a chimney that picks up waste
heat from the burners and exhausts it above the crop where
it doesn’t damage the growing crop. Lalor named several
advantages for ﬂame weeding compared with shovel
cultivation:
“Shovel cultivation brings new weed seeds to the soil
surface where they can germinate into another weed crop.
The ﬂame weeder doesn’t stir the soil, so no new weed seeds
germinate.
“A ﬂame weeder can be used sooner after a rain because
the soil doesn’t need to be dry as with shovel cultivation.
Small weeds can be ﬂamed within the corn or soybean
row; large weeds are stunted. Covering weeds close to the
stalk with a shovel cultivator, however, puts a ridge of dirt
against the crop plant at harvest time. This ridge prevents
the combine cutter bar from being set as low as desirable
when harvesting soybeans. Therefore, the beans close to the
ground are left in the ﬁeld, resulting in lower yield.
“Comparing ﬂame weeding with chemical weed
control, Lalor stated that you see the weed control results
immediately from ﬂaming. With chemical weed control,
especially with pre-emergence herbicides, you may not know
for several days if the weeds are killed.
“Also, there is no residue from ﬂame weeding. When
chemicals such as Atrazine are used on corn, for example,
the chemical may still be effective enough the following year
to kill soybeans if they follow corn in a cropping rotation.
“In tests plots of both corn and soybeans, weeds were
controlled as well with ﬂaming as with shovel cultivation or
with preemergence chemicals, Lalor said.”
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A small photo shows: “Field of weed-free soybeans that
had been ﬂamed twice. Planted May 18. Flamed June 15 and
June 22.”
1620. Liubenov, Y. 1967. Za himichnata borba splevelite
pri furajnia grah i soiata [Chemical control of weeds in peas
and soybeans]. Rastitelna Zashtita (Plant Protection) No. 6.
[Bul]*
Address: Bulgaria.
1621. Stathopoulos, D.G.; Mentzelos, I.A.; Savvidis,
S.D. 1967. [Survey of insects and other pests on crops in
Macedonia and Thrace. II.]. Report of the Plant Protection
Agricultural Research Station of Thessaloniki, Greece 3:10206. [Gre]*
• Summary: This second part of a series consists mainly of
a table showing 32 insects and other pests of plants found in
Macedonia and Thrace in Greece, together with their food
plants and place of collection. The following insects were
found on soy beans: Thrips tabaci Lind., Aphis gossypii
Glov., and Etiella zinckenella (Treitschke).
Note: Thrace was a region in southeastern Europe in
the Balkan peninsula, north of the Aegean Sea. The modern
remnant is divided between Greece (Western Thrace) and
Turkey (Eastern Thrace).
1622. Berg, Gordon L. ed. 1967. New comprehensive
manual. Modern soybean production. Ambler, Pennsylvania:
Amchem Products, Inc. 67 p. Reprinted in Soybean Digest,
Feb. 1967, p. 37-104.
• Summary: Contents: Foreword, by John Reiser, Jr. 1.
Soybeans–The Cinderella crop, by George M. Strayer
(incl. history). 2. Selecting the right variety, by W.O. Scott.
3. Fertilize for increased proﬁts, by A.J. Ohlrogge. 4.
Row Spacing, Seedbed Preparation and Planting, by J.W.
Pendleton. 5. Full-season weed control, by Ellery Knake. 6.
How to control diseases in soybeans, by F.A. Laviolette. 7.
How to control insects in soybeans, by H.B. Petty. 8. The
proof is in the harvest, by Wendell Bowers. 9. What is good
soybean management?, by H.G. Small, Jr. 10. How proﬁtable
are soybeans, by G.E. Jones. 11. What is the future of
soybeans?, by Stanford N. Fertig. 12. Index.
Note 1. George Strayer is Executive Vice-president and
Secretary-Treasurer of the American Soybean Association.
Note: This is the earliest document seen (July 2007) in which
the soybean is called the “Cinderella crop.” Address: USA.
1623. Kilgore, Wendell W.; Doutt, Richard L. eds. 1967. Pest
control: Biological, physical, and selected chemical methods.
New York and London: Academic Press. xii + 477 p. Illust.
Author index. Subject index. 24 cm. [900+* ref]
• Summary: Contents: List of contributors. Preface. Part
I: Insect pests. 1. Biological control, by Richard L. Doutt.
2. Microbial pesticides, by Y. Tanada. 3. Electromagnetic

energy, by Stuart O. Nelson. 4. Radiation-induced
sterilization, by Leo E. LaChance, C.H. Schmidt, and R.C.
Bushland. 5. Chemosterilants, by Wendell W. Kilgore. 6.
Pheromones, by H.H. Shorey and L.K. Gaston. 7. Repellents,
by Ruth R. Painter. 8. Antifeedants [substances that inhibit
normal feeding behavior, especially in pests], by Donald P.
Wright, Jr. 9. Integrated control, by Ray F. Smith and Robert
van den Bosch. Address: 1. Agricultural Toxicology and
Residue Research Lab., College of Agriculture, Univ. of
California, Davis, CA; 2. Div. of Biological Control, College
of Agriculture, Univ. of California, Berkeley, CA.
1624. Martin, John H.; Leonard, Warren H. 1967. Principles
of ﬁeld crop production. 2nd ed. New York, NY: The
Macmillan Co. ix + 1044 p. Illust. Index. 24 cm. First ed.
1949. [53 ref]
• Summary: Chapter 26 (p. 643-62) is titled “Soybeans.” Its
Contents: Economic importance. History of soybean culture.
Adaptation. Botanical description. Varieties. Chemical
composition. Rotations. Cultural methods: Fertilizers,
Seeding practices, harvesting for seed, harvesting for
hay, soybean mixtures. Soybean-oil extraction. Quality of
soybean oil. Soybean utilization. Diseases: Bacterial blight,
bacterial pustule, wildﬁre, brown stem rot, stem canker,
pod and stem blight, frog-eye leaf-spot disease, brown
spot, target spot, downy mildew, mosaic, other diseases.
Nematodes (tiny eelworms). Insect pests. Rabbits.
The section titled “History of soybean culture” begins:
“The soybean is one of the oldest of cultivated crops. Its
early history is lost in antiquity. The ﬁrst record of the plant
in China dates back to 2838 B.C. (McClelland & Cartter
1937; sic, Morse & Cartter 1937). It was one of the ﬁve
sacred grains upon which Chinese civilization depended.”
Kudzu (Pueraria thunbergiana or P. lobata) is discussed
on pages 719-21. It probably occupied 500,000 acres in the
USA by 1945. Address: 1. Formerly Research Agronomist,
Agricultural Research Service, USDA; 2. Late Prof. of
Agronomy, Colorado State Univ.
1625. McKie, J.W. (Bill); Anderson, K.L. 1967. The soybean
book. State College, Mississippi: W.R. Thompson and
Associates. iv + 196 p. Illust. Index. 23 cm. Summarized in
Soybean Digest, April 1967, p. 45.
• Summary: Page II: Dedication. This book “is dedicated to
Dr. E.E. Hartwig.
“Had it not been for Dr. Hartwig’s breeding and
selection work on soybeans, they would not be the major
crop in the South today bringing in hundreds of millions of
dollars extra to agriculture.
“I don’t know how he feels about his world-wide
contributions, but I do know how the farmers and everyone
connected with agriculture feel. If ever a man can say to
himself and the world, ‘I’ve done my job well,’ Dr. Hartwig
can.
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“As better soybean varieties are developed for the South,
Dr. Hartwig will contribute to their development.
“We don’t ever question any soybean information on
varieties put out by Dr. Hartwig. Everyone connected with
agriculture appreciates his contributions and never ending
efforts.
We say, ‘Thank you, Dr. Hartwig.’
A portrait photo shows Dr. E.E. Hartwig.
Page III: “Preface:
“Have you wanted a soybean dictionary that tells all the
practices to get high yields? Well, here it is for your use.
“This book starts off with land selection for soybeans,
the land not to use and lime and fertilizer needed to get top
yields.
“The varieties to plant, seeding rates, dates to plant,
along with the weed control practices to use is outlined and
easy to read.
“Soybean production was once 15 bushels average per
acre. This is not proﬁtable. You need 35 to 50 bushels per
acre and can get it if you’ll follow this book.
“There isn’t a soybean worker in the South who knows
about soybean production as Bill McKie does, and K.L.
Anderson has helped him with land selection, liming, and
fertilizer to use. There are certain practices to carry out in
soybean production and these are outlined to get top yields.
Bill McKie knows his program and has pushed and sold it.
“The Mississippi Soybean Association is proof of his
organizational work and the interest of the followers.
“One of the secrets of Bill McKie’s and Kelton
Anderson’s success in this work is that they work hard and
have a close working relationship with the research people.
Bill has followed Dr. E.E. Hartwig’s recommendations on
varieties and cultural practices and Dr. Chester McWhorter’s
recommendations on chemical weed control and the others
doing soybean work. When he ﬁnds something that will
increase soybean production, he uses it.
“I don’t know of a question that can be asked about
soybean production which isn’t answered in this book.
Farmers are always telling me, ‘I want information which is
to the point and not make me make a selection or choices too
much.’ This book gives short answers to production practices
for high yields.
“Soybeans are grown on more acres than any row crop
and can be our highest cash crop. All the work can be done
with machines and chemicals.
“This soybean book contains every detail of information
to make high yields of beans every year.
“It doesn’t matter whether you’ve produced soybeans
for 10 years or one year or have never grown soybeans, this
book will be your guide.
“W.R. Thompson, Leader Extension Agronomy.
Contents: History of Soybeans. Situation. Outlook. Soil
Selection. Clearing Soybean Land. Varieties. Row Spacing.
Preplanting Cultivation. Planting Equipment. Planting Dates.

Depth and Rate of Planting. Inoculation. Seed Treatment.
Soybean Fertilization. Molybdenum for Soybeans. Minor
Nutrients. Fertilizer Placement. Liquid Mixed Fertilizer.
Fall Application of Fertilizer. Weed Control. Pre-emergence
Herbicide. Costs of Soybeans. Soybean Herbicides.
Promising Chemicals. Cross Cultivation. Fall Application
Treﬂan. Weeds in Soybeans. Crotalaria in Soybeans.
Summer Fallow. Soybeans on Pasture Land. Mulch Planting.
Soybeans on New Land. Soybeans in Skip Row. Cotton
Irrigation. Response of Soybeans to. Growth Regulator
Soybean Yield estimates. Soybean Insects. Soybean
Diseases. Economics of Soybean. Production Harvesting.
Proper Combine Setting. Foreign Material. Storage.
On-Farm Drying. Marketing. Grades. Uses of Soybean
Products. Soybean Terms. New Soybean Food Products.
Soybean Production and Export Facts. American Soybean
Association. Equipment That Works Well in Soybean
Production. Soybean Facts. The section titled “History of
Soybeans” (p. 1) begins: “The soybean has been known to
man for over 5,000 years. Its history dates back before the
time of written records. A native of Asia, the soybean was
ﬁrst referred to in an early book written by the Chinese
Emperor Shen Nung in 2448 B.C. The name of ‘soja max’
is the name used for soybeans in the orient, and when ﬁrst
grown in the United States, they were called soya beans.”
Note: This is the earliest document seen (June 2003) that
gives the date of Emperor Shennong’s book as 2448 B.C.
“The soybean was ﬁrst brought to the United States
around 1800... Early records refer to the soybean as ‘Japan
pea,’ and later the ‘American Coffee Bean,’ for during
the war between the states, they were used as a coffee
substitute.”
Page 32: “Inoculation: Soybeans will produce their
own nitrogen from the air if properly inoculated with nodule
bacteria. Inoculate soybean seed before planting if it has
been more than 5 years since soybeans were grown on a clay
soil. Some authorities feel that on sandy soil inoculation
should be done if 3 years have passed since soybeans
were grown on a ﬁeld. If there is any doubt as to whether
inoculation is needed, only a small cost is involved and it
is better to inoculate, it is usually advisable not to apply a
fungicide seed treat-nodulation of soybean plants.
“Do a thorough job of applying bacteria to soybean seed
and keep the inoculated beans out of the sun until planted.”
Photos at the front show: (1) J.W. (Bill) McKie. (2) K.L.
Anderson. (3) Dr. E.E. Hartwig. There are countless photos
and illustrations throughout the book. Address: 1. Soybean
specialist; 2. Soil and fertility specialist. Both: State College,
Mississippi.
1626. Smith, Ray F.; van den Bosch, Robert. 1967.
Integrated control. In: Wendell W. Kilgore and Richard L.
Doutt, eds. 1967. Pest Control: Biological, Physical, and
Selected Chemical Methods. New York: Academic Press.
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Illust. 24 cm. xii + 477 p. See p. 395-340. [114 ref]
• Summary: Contents: Introduction. Integrated control
defended. The necessity of an integrated control approach.
Ecological basis of integrated control: Components of agroecosystem, stability of agro-ecosystems and complexity,
limits of agro-ecosystems, kinds of pests, management
of pest populations. Evolution of an agro-ecosystem.
Economic-injury levels. The role of biological control in
integrated control. Selective insecticides and integrated
control. The use of resistant plant varieties in integrated
control systems. Practical applications of the integrated
control concept: Apple and pear insects in Nova Scotia,
cotton insects in the Cañete Valley, Peru, spotted alfalfa
aphid in California. Retrospect and prospect. Address: Dep.
of Entomology, Univ. of California, Berkeley, CA.
1627. King, E.W. 1967? Soybeans (Glycine max) variety
trial. British Honduras, Department of Agriculture, Annual
Report (Belize City) 23 + [6] p. For the year 1966. See p. 7-9.
Undated.
• Summary: The title on page 1 states that this annual report
is “For the year ended 31st December, 1966.” “The year
1966 was generally unfavourable to agriculture; it was a wet
year...”
In Part VII, titled “Investigations” (p. 7-11), is a section
titled “Soybeans (Glycine max) variety trial” (p. 8-9), which
begins: “Five varieties of soybeans were introduced to
Central Farm to study the environmental response to yield
and growth. The germination percentage of all the varieties
was about 90%. The seedlings progressed well until the
second week after germination at which time torrential rains
caused severe waterlogging throughout the entire block.
“There was also a slight infestation of insects Diabrotica
spp. which was controlled by sevin. Caterpillars also caused
reduction in yield. Because of this no statistical analysis was
done.”
Table 1 lists the ﬁve varieties tested at the Central Farm,
the yield of each (in lb/acre) in each of four blocks, and the
average yield. The varieties and their average yields are: San
Pablo 898 lb/acre [14.97 bushels/acre]. Blanca 608. Acadian
570. X.L.M. 495. Harbin 440. A sixth variety, Improved
Pelican, was later introduced but the yield was low due to
very unfavorable climatic conditions.
Table II gives the results of the spacing trial, but they
are not considered signiﬁcant. Appendix I shows that (as of
31 Dec. 1966) the Chief Agricultural Ofﬁcer is E.W. King
in Belize City. At the Central Farm, the agronomist is M.W.
Silvey and the agricultural ofﬁcer is N.E. Wade.
Talk with Wayne Olson at National Agricultural Library
(Beltsville, Maryland), Information Research Services
Branch. He checked these annual reports back to 1945 and
this is the earliest mention of soybeans (Glycine max) that he
could ﬁnd.
Note: This is the earliest document seen (Feb. 2009)

concerning soybeans in British Honduras (renamed Belize
in about 1975), or the cultivation of soybeans in British
Honduras. This document contains the earliest date seen for
soybeans in British Honduras, or the cultivation of soybeans
in British Honduras (1966). The source of these soybeans
is not given. However the British Honduras Annual Report
(Agriculture) for the year 1968 states that San Pablo, Blanca,
and Improved Pelican came from Guatemala. Address:
British Honduras.
1628. McCormick, L.L. 1968. Growing soybeans in
Louisiana. Louisiana Agric. Cooperative Extension Service,
Publication No. 1519. 15 p. Jan. Reprinted in 1973.
• Summary: Contents: Introduction. Rotation. Land
selection. Soils and water management. Lime and fertilizer
requirements. Seedbed preparation. Varieties: Early
maturing (Sept. 15 to Oct. 1; Hull, Dare), medium early
maturing (Hood, Davis, Curtis, Lee, Picket), medium late
maturing (Bossier, Bragg, Semmes), late maturing (Oct.
31 to Nov. 7; Bienville, Hampton 266). Plant quality seed.
Seed treatments: Molybdenum, inoculation. Row spacing.
Rate and date of planting. Depth of planting. Weed control.
Irrigation. Diseases. Insects. Harvesting. Marketing.
Acknowledgement.
“The soybean crop in Louisiana has grown from less
than 100,000 acres in 1955 to about 1,300,000 acres in 1967.
Annual production has increased from just over 2 million
bushels in 1955 to nearly 30 million bushels in 1967.”
Address: Specialist (Agronomy), Louisiana State Univ.
1629. Du Pont (E.I. de Nemours & Co). 1968. Lorox for
soybeans: The most weed control for your money. Linuron
weed killer (Ad). Soybean Digest. Feb. p. 14-15.
• Summary: This ad, which is half a page high and runs
across the bottom of two pages, states: “Du Pont ‘Lorox’
is extremely effective on a wide range of annual broadleaf
weeds as well as the grasses–and does the job at low cost.
You save money with ‘Lorox’–band or broadcast. For about
$2.25 per acre, for example, you can band treat most good
soybean land... And for weed-free corn, remember to use the
best combination–’Lorox’ plus Atrazine.”
“Du Pont–Better things for better living through
chemistry.” Address: [Biochemical Div., I & B Dep.,
Wilmington, Delaware 19898].
1630. Ortho Division, Chevron Chemical Company. 1968.
Life insurance for soybeans: Ortho Soybean Seed Protectant
with MO [Molybdenum] (Ad). Seed World 102(5):15. March
8.
• Summary: The seed protectant contains a Orthocide,
fungicide which controls damp-off and seed decay. The
protectant is sold with or with molybdenum (which
protects soybeans against deﬁciency of this minor element).
Molybdenum deﬁciency, which occurs mainly in highly-acid
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soils, reduces the efﬁciency of nitrogen-ﬁxing bacteria in the
soil. Address: San Francisco, California 94120.
1631. Hartwig, Edgar E. 1968. Soybean varieties for the
Delta. Mississippi Farm Research 31(3):3. March.
• Summary: “Hill, Dare, Hood, Lee, Davis, Semmes, and
Bragg provide soybean varieties maturing from September
20 to late October which are capable of producing high
yields of good quality seed over a wide range of soil
conditions, when properly managed. The varieties Rebel and
Hampton are also capable of producing high yields when
grown on well drained sandy loam soils. Dyer and Pickett
are special-purpose varieties adapted for production on soils
infested with cyst nematodes.
“Selecting varieties maturing over a wider range permits
more complete utilization of harvesting equipment and also
distributes risks resulting from either above normal or below
normal rainfall.
The 1967 season at Stoneville had appreciably below
normal rainfall in August, September, and October. As a
result, yields of late-maturing varieties were depressed more
than were earlier-maturing varieties.
“When an early maturing variety such as Hill is planted,
care must be taken to control weeds. Considerable difﬁculties
can be encountered in attempting to harvest mature beans
with green, succulent weeds. Weeds will reduce yields of
all varieties. However, the growth characteristics of the
varieties Bragg, Semmes, and Davis are such that they
compete somewhat more effectively with weeds than does
Lee. Relative maturity dates, average height and other
identifying characteristics of 12 varieties are given in Table
1. “Disease Resistance: Disease reaction is an important
consideration in choice of variety. All varieties have good
resistance to the diseases bacterial pustule and target spot.
However, differences in reaction to phytophthora rot, rootknot nematodes, and cyst nematodes are very distinct.
Phytophthora rot is a problem on low-lying, poorly-drained
clays. The poorer the drainage, the greater the risk of injury
from this disease when susceptible varieties are grown.
No risk is encountered from planting susceptible varieties
on sandy loam soils. On clays having moderate to good
drainage, the varieties with a moderate degree of resistance,
such as Hill, Lee, and Bragg, will produce satisfactorily.
Growth may be stunted when very wet periods occur early in
the growing season.
“The two varieties Davis and Semmes have a higher
degree of resistance to phytophthora rot and will produce
good yields on low, poorly-drained clays. Semmes has
a higher degree of resistance than Davis, gives more
complete ground cover, stands better, and is superior in seed
holding. Semmes has demonstrated an ability to germinate
satisfactorily on these low-lying soils with rains of 3 to
4 inches immediately following planting. The reaction
of varieties available for production in the Delta area to

phytophthora rot and other diseases is reported in Table 2.
“Root-knot nematodes may cause injury on lighttextured soils. This is the same root-knot nematodes which
attacks cotton. Growing a resistant variety such as Bragg on
infested soil will not only result in improved soybean yields
but will reduce the nematode population in the soil and,
consequently, reduce injury to cotton. Hill, Dyer, and Dare
also have good resistance to root-knot nematodes.
“Only small areas in Mississippi are recognized as
being infested with cyst nematodes. The varieties Pickett
and Dyer are highly resistant to this nematode. Dyer is
also resistant to root-knot nematodes. Cyst nematodes, like
root-knot nematodes, are more likely to cause injury on
the lighter-textured soils. Seed yields for Pickett have not
been as consistent as for Lee on soils not infested with cyst
nematodes. Both Pickett and Dyer are more susceptible to
injury from phytophthora rot than Lee or Hill. However, cyst
nematodes are most likely to cause injury on light-textured
soils where phytophthora rot does not cause a problem.
“Seed yields obtained in 1967 are reported in Table
3. The planting on loam and the May 12 planting on clay
received one irrigation about August 20. The May 29
planting on day suffered rather severe drought stress.
Tables show: (1) General characteristics of soybean
varieties when planted in May at Stoneville. The varieties
are: Dyer. Dare. Hood. Davis. Lee. Pickett. Semmes. Bragg.
Rebel. Dossier. Hampton.
(2) Disease reaction of soybean varieties available for
production in the Delta area of Mississippi. The varieties are
the same as in table 1. The diseases are: Bacterial pustule.
Target spot. Phytophthora rot. Root-knot nematodes. Cyst
nematodes.
(3) Seed yields in bushels per acre for soybean varieties
at Stoneville, Mississippi, 1967. Three soil types and
planting date are given: Bosket ﬁne sandy loam, May 26.
Sharkey clay, May 14. Sharkey clay May 29. Address:
Research Agronomist, Crops Research Div., ARS, USDA,
working in cooperation with the Delta Branch Mississippi
Agric. Exp. Station, Stoneville, Mississippi.
1632. Informations Techniques CETIOM. 1968. Le soja [The
soybean]. No. 13. 21 p. 1st trimester. [Fre]
• Summary: Contents: Introduction. 1. Climatic needs
of the soybean. 2. Experimentation: Climatic conditions,
varietal trials, cultural techniques (inﬂuence of planting date,
inoculation, cultivation without weeds {dérobée}), chemical
weed control. 3. Conclusions. Contains 5 maps, one of which
shows where soybeans are cultivated in southern France.
Most areas are irrigated. Address: 174 Av. Victor Hugo, Paris
16º, France.
1633. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The green vegetable soybean
Verde. Soybean Digest. April. p. 8.
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• Summary: “Verde is a new edible, disease-resistant
soybean variety. Because of its good taste and bright green
color even when mature, Verde is expected to become readily
accepted by homeowners for gardens and by the processing
trade for freezing and canning. It may also have a place in
emerging nations over the world as a source of high protein.
“Origin and development: Verde is the result of a pure
line selection made by H.W. Crittenden at the Delaware
Agricultural Experiment Station, substation division,
Georgetown, from a cross between Aoda and A50-7445. The
cross was made by R.C. Leffel of the U.S. Department of
Agriculture, Beltsville, Maryland. The line A50-7445 was
obtained from C.R. Weber, Ames, Iowa, and was from a
cross of Richland and Jogun.”
Description: Verde is an indeterminate, erect variety
of medium height with sparse foliage. It has purple ﬂowers
and a gray pubescence. Seeds are large-sized, green in color,
with a light buff-colored hilum.” Verde soybeans have a
high protein content (40.9% on a moisture-free basis) “that
compares favorably with other vegetable soybean varieties”
such as Bansei (42.2%), Kim (39.6%), and Kanrich (41.3);
the latter three all have yellow seeds. “The Verde soybean
can be harvested commercially by use of lima bean viners
or in home gardens by hand. The maximum size of seeds,
the best ﬂavor, and the best texture occur approximately 85
days after planting. Address: Delaware Agric. Exp. Station,
Newark, Delaware.
1634. Davis, L.B.; Laster, M.L. 1968. Effects of systemic
insecticides on soybeans. Mississippi Farm Research
31(4):3. April. [1 ref]
• Summary: “Although the three-cornered alfalfa hopper
feeds on the stems of the soybean plants, it does not attack
the pods. Studies have shown that girdling which causes
soybean plants to break off late in the season occurs before
the plants reach a height of eight inches.
“Soybean plants will compensate for a certain amount
of loss of stand without a loss of yield. Studies conducted
at the Delta Branch Experiment Station in 1966 showed no
loss of yield on girdled plants. Therefore, a loss of yield from
the three-cornered alfalfa hopper would not normally be
expected, although abnormally high populations of hoppers
may reduce the stand.
“Effects of system insecticides on soybeans, applied as
granules and seed treatments, were evaluated at the Delta
Branch Experiment Station during 1967.
“Procedure: Twenty-ﬁve systemic insecticide treatments
and an untreated control were arranged in a randomized
complete block design with four replications. The soybeans
were planted June 7, 1967. Insecticide seed treatments were
applied on the date of planting and granular treatments were
applied in the furrow with the seed. Counts were made to
evaluate effects of the treatments on stand and to determine
the extent of plant deformity resulting from phytotoxic

effects.
“Three-cornered alfalfa hopper adults were caged on
plants in each treatment and mortality was recorded 48 hours
after caging. Cages were moved to different plants after each
count and reinfested with hoppers collected from alfalfa
ﬁelds.
“Results: Adjusted mortality of three-cornered alfalfa
hoppers caged on soybeans following systemic insecticide
seed treatments and granular applications at planting time is
given in Table 1. The mortality increased on June 28, July 2,
and July 7 over the other dates.
“Soil moisture was low due to an extended dry period
and rainfall occurred in amounts of 0.02 inch June 26, 0.02
inch July 1, 1.35 inches July 2, 0.18 inch July 1, 0.18 inch
July 6. This moisture probably inﬂuenced the results by
increasing activity of the insecticides.
“Most of the treatments gave satisfactory control during
the period that the soybean plant is susceptible to girdling
injury. All of the materials gave good control for a period of
two weeks after the soybeans emerged. Temik granules at 1.0
lb/acre gave 100% control 30 days after planting when the
mortality counts were discontinued.
“Many of the treatments caused a reduction in stand and
phytotoxic effects were evident as deformed plants in most
of the treatments. However, deformed plants had no effect
on stand or yield. Stand reduction, deformed plants and yield
are summarized in Table 2.
“Signiﬁcant differences in stand were indicated but
no signiﬁcant differences in yield were found between the
treatments. Lannate seed treatment at 4 ounces per 100
pounds of seed, with an 82.7% stand was signiﬁcantly lower
than the check. This treatment had 0.9% deformed plants,
and produced 30.2 bushels per acre. The GC 6506 seed
treatment at 8 ounces per 100 pounds of seed had a 12%
stand, no deformed plants, and produced 20.9 bushels per
acre. Nia. 10-242 granules at 1.0 lb/acre had an 88.8% stand,
11.4% deformed plants, and produced the highest yield of
31.6 bushels per acre. Thimet granules at 1.0 lb/acre had
a 77.9% stand, 4.9% deformed plants, and produced the
second highest yield of 31.4 bushels per acre. The Azodrin
seed treatment at 4 ounces per 100 pounds of seed had a
53.7% stand, 0.5% deformed plants, and produced 29.5
bushels per acre.
“Di-Syston granules at 1.0 lb/A, Nia. 10242 granules at
0.5 and 1.0 lb/acre, Nia. 10242 seed treatment at 4 ounces
per 100 pounds of seed, and Lannate granules at 0.5 and
1.0 lb/acre gave good control of the three-cornered alfalfa
hopper without a signiﬁcant reduction in stand. Temilk [sic,
Temik] granules at 1.0 lb/acre and Di-Syston granules at 2.0
lb/acre gave excellent control of the three-cornered alfalfa
hopper but there was a signiﬁcant reduction in stand.
“Summary: Most of the systemic insecticide treatments
gave satisfactory control of three-cornered alfalfa hoppers
on soybeans during the period of susceptibility to girdling
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injury.
“Phytotoxic effects were evident as deformed plants
in many of the treatments but had no effect on stand or
yield. Signiﬁcant differences in stand were indicated but
differences in yield between the treatments were not.
“Di-Syston has label clearance for granular applications
on soybeans to be used for seed only. Other materials used in
this study are not labeled for use on soybeans.” Address: 1.
Assoc. Entomologist; 2. Entomologist. Both: Delta Branch of
the Mississippi Agricultural Experiment Station, Stoneville,
Mississippi.
1635. Davis, L.B.; Laster, M.L. 1968. Soybean damage by
alfalfa hopper is early in season. Mississippi Farm Research
31(4):3. April. [1 ref]
• Summary: “Three-cornered alfalfa hoppers (Spissistilus
festinus (Say)) are found in soybean ﬁelds at all times
during the growing season. These insects girdle the stem
near its base during the feeding process. Girdling weakens
the stem and may cause the plant to break at the girdled
area during rain or high wind after it is heavy with foliage.
Soybean growers sometimes become alarmed at the presence
of alfalfa hoppers in their ﬁelds and apply insecticides to
control them. Many of these insecticide applications may not
be necessary or they may not be applied at the proper time to
prevent damage to the plant.
“Procedure: Cage studies were conducted at the Delta
Branch Experiment Station in 1967 to determine the stage
of growth when soybeans are most severely affected by the
three-cornered alfalfa hopper. The cages were 6 x 6 x 6 feet
in size and each cage contained one row of soybeans. One
hundred adult hoppers, approximately two per plant, were
introduced into each cage on the dates indicated. These
populations were much higher than have been encountered
in the ﬁeld on young soybeans. Soybeans in the cage infested
August 8 were approximately three inches high and the ﬁrst
trifoliate was expanding, Soybeans in the remaining cages
were approximately four inches high when infested August
11, six inches high August 16, ten inches high August 22,
and fourteen inches high August 28.
“Results and Discussion: Effects of three-cornered
alfalfa hoppers on soybean plants, in cages, infested with an
average of two adults per plant are summarized in Table 1.
Soybeans in the cage infested August 8 had a stand reduction
of 62%, all of the plants were girdled and 47% had broken
at the girdled areas. Soybeans in the cage infested August 11
had a 46% stand reduction, 94% of the plants showed some
girdling, and 26% had broken at the girdled areas. As shown
in table 1, later infestation resulted in progressively less
damage. In the cage infested August 28, there was no stand
reduction, 10% of the plants showed girdling, and only 2%
had broken at the girdled areas.
It was observed that the alfalfa hoppers preferred to
feed on the leaf petioles of the older plants which resulted in

some girdled petioles. The girdled petioles did not appear to
seriously affect the plant.
“These data indicate that most of the girdling which
causes plants to break later in the season occurs before the
plant reaches a height of eight inches.” Address: 1. Assoc.
Entomologist; 2. Entomologist. Both: Delta Branch of the
Mississippi Agricultural Experiment Station, Stoneville,
Mississippi.
1636. Indian Council of Agricultural Research. 1968.
Proceedings of the First Workshop Conference on Soybean.
New Delhi, India: ICAR. 8 p. Held 4-5 April 1968 at the
Indian Agricultural Research Institute.
• Summary: Dr. M.S. Swaminathan, Director of the Indian
Agricultural Research Inst., welcomed the delegates.
Various University of Illinois personnel were present. He
noted that that “the most signiﬁcant point that hindered the
progress of soybean introduction in Indian Agriculture in a
big way in the pre and post World War II periods [was the]
bottleneck in marketing and utilisation of the soybean that
was produced in different parts of the country. In the current
post-Independence period he pointed out that the” situation
is different.
“In view of the special importance of soybean in
the antibiotic industry and a rich and cheap source of
meat-like protein and milk-like invigorating drink, Dr.
Swaminathan stressed the need for agricultural scientists of
diverse disciplines to bend their energies toward attaining
expeditiously the goal of introducing into cultivation
soybean varieties adapted to different latitudinal zones in this
country.”
He pointed out “the current urgent demands for large
quantities of soybean meal and oil by the existing antibiotic
industries in India. This point, at the request of the Chair,
was elaborated by Dr. Thirumalachar, Chief Mycologist,
Hindustan Antibiotics Factory, Pimpri, Maharashtra, who
was present at the workshop by special invitation.
“The Chair also informed the gathering that seed
multiplication of Bragg and Clark varieties that grew well
in the northern plains of India” will be accelerated by
about 20 tonnes of imported seeds from the U.S.A. in the
coming kharif season to be grown in isolation at Suratgarh
(Rajasthan).
“At the request of the Chairman, Dr. Earl Leng of
Illinois University, gave a talk on ‘Soybeans for India–
Promise and Problems.’
The chair later “related how soyabean could be a
good substitute for urid [a pulse] and maize for rice in the
preparation of idli, the nutritious breakfast food of south
India.
“The inaugural session closed with a brief review of
the working of the All India Soyabean Project during 1967,
the ﬁrst year of its operation, presented by the Project
Coordinator, Shri H.B. Singh, who noted that he visited the
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various cooperating centers during the 1967 season. The
trials at Pantnagar (U.P.), Jabalpur (M.P.), Kalyani (West
Bengal), and Katrain (Himachal Pradesh) were all uniform
and gave useful information.
Also discussed (with Dr. A.B. Joshi, Chair): Concluding
session. Agronomic trials: Fertilizer trial, date of planting
and plant population trial. Breeding (for the plains, for the
hills, vegetable-type soybeans). Pests and diseases. Bacterial
inoculation. Marketing. Address: Indian Agricultural and
Research Inst., New Delhi.
1637. Soybean Digest. 1968. Soybeans grown no-till after
small grain. April. p. 26.
• Summary: “Some farmers near Hopkinsville, Kentucky,
have been growing soybeans by the no-till method after
barley and wheat with good results, according to J.R. Davie,
area extension specialist at Hopkinsville.
“Douglas McKinney, Rt. 7, Hopkinsville, planted
soybeans no-tillage after wheat in 1967, using 2 pounds of
Lorox per acre for weed control with good results, reports
Davie.
“The Hood beans planted in 40-inch rows yielded 27
bushels per acre; planted in 20-inch rows they yielded 37
bushels per acre.
“The Clark variety planted no-till in 20-inch rows
after wheat yielded over 50 bushels per acre, according to
Mr. Davie. In 1967, Clarks also did well after wheat where
the ground was plowed, and worked with conventional
methods. In 2 previous years they had not done well planted
conventionally after wheat.
“The wheat straw on the McKinney farm was mulched
with a rotary mower after the beans were planted. None of
the straw was removed from the ﬁeld. Fifty gallons of water
were used with the herbicide. Less water per acre did not
give as good weed control, says Davie.
“On the Young brothers farm near Hopkinsville a ﬁeld
of no-tillage soybeans after wheat produced 34 bushels per
acre, The Youngs used 2 pounds of Lorox per acre on most
of their 180 acres of no-till beans. Some of the strips of notill soybeans on the farm received a heavy rain immediately
after spraying. Yields on those strips varied from 10 to 21
bushels per acre due to poor weed control.
“Yields of weed control demonstration plots of notillage soybeans in the area varied widely last year according
to the treatment, says Davie. Yield of the check plot (no
spray) was 3.1 bushels per acre; with planavin, 9.8 bushels;
sir-mate, 15.8 bushels; dinitroenide, 23.3 bushels; paraquat,
25.1 bushels; 2 pounds Lorox, 27.6 bushels; and 3 pounds
Lorox, 27.8 bushels. Fertilizer used was 100 pounds of 8-3413 per acre on the row. The Hood variety was used.
“Three strips of no-tillage soybeans (also of the Hood
variety) after wheat were used to determine the effect of
broadcast fertilizer on the beans. The strip with no fertilizer
produced 26.6 bushels per acre; with 400 pounds per acre of

7-14-14 broadcast the yield was 30.9 bushels, and with 500
pounds per acre of 7-14-14, 32.6 bushels.
“In a check of different’ row spacings of no-tillage
beans after barley with Hill variety, 40-inch rows yielded 34
bushels per acre, 20-inch rows 41.6 bushels.
“The equipment used was the Allis-Chalmers No-Til
planter.”
1638. Hartwig, Edgar E.; Epps, James M. 1968. Dyer
soybeans (Reg. No. 69). Crop Science 8(3):402. May/June.
• Summary: “’Dyer’ soybeans... originated as F5 selection
from the cross ‘Hill’ x an F4 selection from ‘Lee’(2)
x ‘Peking.’ The selection from ‘Lee’ (2) x ‘Peking’
was resistant to the soybean cyst nematode.” Address:
Agronomist and Nematologist, Crops Research Division,
ARS, USDA, working in cooperation with the Delta Branch,
Mississippi Agric. Exp. Station, Stoneville, Miss., and West
Tennessee Agric. Exp. Station, Jackson, Tenn., respectively.
1639. Rebois, R.V.; Johnson, Wiley C.; Cairns, E.J. 1968.
Resistance in soybeans, Glycine max L. Merr., to the
reniform nematode. Crop Science 8(3):394-95. May/June. [4
ref]
• Summary: “Abstract: Of eight soybean cultivars tested
‘Pickett’ and ‘Dyer’, were found to be resistant to the
reniform nematode, Rotylenchulus reniformis. In the
presence of Pickett and Dyer, the soil counts of reniform
nematodes were signiﬁcantly reduced from an initial 10,000
larvae to less than 500 per pot over a 2.5-month period.
Cultivars resistant to the root knot, Meloidogyne spp., did
not possess resistance to the reniform nematode but those
resistant to the soybean cyst nematodes, Heterodera glycines,
did.” Address: 1. Nematologist, Crops Research Div.,
Agricultural Research Service, USDA; 2. Assoc. Prof., Dep.
of Agronomy and Soils; 3. Nematologist, Dep. of Botany and
Plant Pathology, Auburn Univ., Agric. Exp. Station, Auburn,
Alabama 36830.
1640. Ross, J.P. 1968. Effects of single and double infection
of soybean mosaic and bean pod mottle viruses on soybean
yield and seed characters. Plant Disease Reporter (USDA)
52(5):344-48. May. [10 ref]
• Summary: “Abstract: Yields of ‘Hill’ and ‘Lee’ soybeans
inoculated as seedlings with soybean mosaic virus strains
(SMV-1 and SMV-2) were reduced 8-25%, depending on the
strain of virus, location, and soybean variety. The percentage
of mottled seed from SMV-1-inoculated plants was greater
than that from plants inoculated with SMV-2; seed mottling
was greatly affected by location and season. Seed quality
of Hill was reduced more by SMV-1 than by SMV-2 while
SMV-2 reduced seed size more than SMV-1. Lee yields
and seed size and quality were reduced more by BPMV
than were those of Hill. Soybean seedlings inoculated with
either SMV strain + BPMV developed severe symptoms,
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and synergistic yield reductions occurred (up to 80%).
Synergistic responses occurred with respect to: (1) seed
mottling when Lee was inoculated with SMV-1 + BPMV;
(2) reduction in seed size when Hill was inoculated with
SMV-2 + BPMV; (3) seed quality reduction of both varieties
when inoculated with SMV-1 + BPMV.” Address: Plant
Pathologist, Crops Research Division, Agricultural Research
Service, USDA.
1641. Walters, H.J.; Caviness, C.E. 1968. Response of
phytophthora resistant and susceptible soybean varieties to
2,4-DB. Plant Disease Reporter (USDA) 52(5):355-57. May.
[2 ref]
• Summary: “The application of 2,4-DB at ﬂowering time in
soybean varieties susceptible to Phytophthora megasperma
var. sojae, the causal organism in Phytophthora rot, increased
the severity of damage caused by the disease. Those
soybean varieties possessing a high degree of resistance to
Phytophthora rot appeared also to possess a high degree
of resistance to damage from treatment with 2,4-DB.”
Address: 1. Plant Pathologist; 2. Associate Agronomist.
Both: Arkansas Agric. Exp. Station, Univ. of Arkansas,
Fayetteville.
1642. Davis, L.B.; Laster, M.L.; Cain, Jimmie D. 1968.
Soybean insect control studied in Delta area. Mississippi
Farm Research 31(6):1, 6. June.
• Summary: “Opinions are often expressed that application
of insecticides increase yields of soybeans even when no
damaging populations of insects are apparent in the ﬁeld.
This theory assumes that the total miscellaneous insects
present cause damage which is unnoticed because of lack of
appreciable numbers of any one species.
“Procedure” A ﬁeld study was conducted with
applications of an insecticide mixture containing 2.0 pounds
of toxaphene plus 0.5 pound of methyl parathion per acre.
Treatments consisted of 0 to 12 insecticide applications
arranged in a randomized complete block design with 12-row
plots and four replications. The plot ﬁrst treated on June 26,
1967 had 12 weekly applications. Treatments of other plots
began on successive weeks and were continued on a sevenday schedule as closely as possible. An untreated control was
included for comparisons.
“Treatments were discontinued after the September
18, 1967 application as soybeans were mature enough to be
safe from damage by insects that were present. Plots were
harvested on November 13, 1967 and yields recorded.
“Sweepings were made on four dates with a D-Vac
vacuum sweeper. Sweepings were made in plots that had
been sprayed each week from June 26, plots that had been
sprayed once, and plots that had not been sprayed but were
scheduled to be sprayed in three to ﬁve days.
“Seed samples were collected from each of four
replications and a composite from each treatment submitted

to the Department of Agricultural Chemistry, Mississippi
State University, for residue analysis.
“Results and Discussion: Dates of insecticide
applications for each treatment and average yields are
given in Table 1. Although all treatments except the eight
application treatment produced more soybeans than the
untreated control, analysis of variance showed no signiﬁcant
differences in yield.
“Insect populations as shown in Table 2 indicated that
injurious insects were not present in damaging numbers.
This could explain the lack of signiﬁcant differences in yield
between treatments.
“Results of analysis of the soybean seed samples for
toxaphene residues are summarized in Table 3. No methyl
parathion residues were detected in these samples. Drift of
insecticides between plots may account for inconsistencies
in amounts of residue in relation to the number of insecticide
applications, especially in the untreated control. The later
the date of application, the higher the percent of the ﬁeld
receiving treatment. When the last application was made
September 18, only the control remained untreated. This
increased the amount of insecticide likely to drift into the
control plots. Residue levels for all treatments are within the
accepted tolerance for toxaphene on soybeans.
“Summary: Results from this study indicated that
applications of insecticide on soybeans in the absence of
damaging infestations of insects gave no signiﬁcant increase
in yield.
“Chemical analysis of seed samples showed that
residues of the insecticides applied were within the
accepted tolerance.” Address: 1. Assoc. Entomologist;
2. Entomologist. Both: Delta Branch of the Mississippi
Agricultural Experiment Station, Stoneville, Mississippi.
1643. McWhorter, C.G.; Hartwig, E.E. 1968. Soybean
varieties tested for weed competition. Mississippi Farm
Research 31(7):1, 7. July.
• Summary: Soybean varieties available for planting in the
Delta area of Mississippi differ appreciably in growth type
and time of maturity. Preliminary observations suggested
that adapted varieties differed in their ability to compete
with weeds. This research was conducted at the Delta
Branch Experiment Station to obtain an estimate of the
competitiveness of six soybean varieties with johnsongrass
and cocklebur.
“Materials and Methods: We established a uniform
stand of johnsongrass on an area of silty-clay-loam in 1964
and studied competition with soybeans in 1965, 1966 and
1967. The varieties Lee, Davis, Semmes, Bragg, Jackson,
and Hardee were grown in 8-row plots 60 feet long with
4 replicates. We controlled the johnsongrass in four rows
of each 8-row variety plot by preplanting application of
2,2-dichloropropionic acid (dalapon) at 3.7 lb/acre and
alpha, alpha, alpha-triﬂuoro-2,6–dinitro N,N-dipropyl-p-

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 707
toluidine (triﬂuralin) at 0.75 lb/acre. Soybeans were planted
May 12-27 each year, in rows 40 inches apart, at a rate
of approximately 10-12 seeds per foot of row. Plots were
harvested with a 4-row self propelled combine.
“We studied cocklebur competition in much the same
manner over the same period on a clay soil (Figure 1). We
made a preemergence application of tri-ethylamine-salt of
3-amino-2,5-dichloro-benzoic acid (amiben) at 3.3 lb/acre
on the rows to be kept free of cocklebur, and hand-weeded to
keep these rows weed free.
“The six varieties differed in time of ﬂowering, plant
height, time of maturity, and seed holding (Table 1). In
addition, Davis has a narrower growth type than Lee while
Semmes has a broader growth type.
“Results: Competition from johnsongrass reduced the
seed yield of Lee 48% (Table 2), and reduced the yield of
Bragg and Semmes by 23 and 24%, respectively. Bragg outyielded all other varieties when grown in competition with
johnsongrass (Table 3).
“Cocklebur competed more severely than johnsongrass
(Table 2). Lee suffered most, with a yield reduction of 68%,
while Hardee, with a yield reduction of 33%, was affected
the least. Although Hardee had the lowest percentage
reduction, Davis, Semmes, and Bragg ranked higher in 3–
year average seed yield (Table 4).
“Discussion: We did not include the varieties Hill, Dare,
or Hood in this study. These varieties have average maturity
dates, at Stoneville, of September 20, October 1, and October
6. Johnsongrass and cocklebur are very succulent at this
time and will seriously reduce efﬁciency of harvesting. We
did include the variety Hampton, which matures in early
November, at the start, but Hampton is highly susceptible to
the disease phytophthora rot and did not survive on the clay.
“Lee, the shortest and one of the earliest in maturity,
suffered the greatest percentage yield reduction from both
johnsongrass and cocklebur. Hardee, the latest maturing
and tallest growing variety, showed the lowest percentage
yield reduction from cocklebur competition, and was among
the lowest in percentage reduction from johnsongrass
competition. However, varietal characteristics other than
height or maturity also inﬂuence ability to compete with
weeds. Jackson, nearly as tall as Bragg, and later, had nearly
as great a percentage in reduction yield from cocklebur as
Lee. Davis, taller but similar in maturity to Lee, ranked
second to Lee in yield reduction caused by johnsongrass
competition.
“Competition with johnsongrass or cocklebur reduced
the yield of Bragg, one of the most competitive varieties,
by 24 and 56% respectively. Because of such striking yield
reductions, we emphasize the importance of making every
effort to control these weeds irrespective of the variety
of soybeans. On the other hand, the ability of a variety to
compete with weeds may be very important when weed
infestations are severe, and when effective control is difﬁcult

to obtain.
“Bragg, Semmes, and Davis were more competitive with
cocklebur than Lee. Davis matures nearly 3 weeks ahead
of the average frost date and is only fair in seed holding.
Because of difﬁculties in harvesting soybeans before frost
has killed broadleaf weeds, and the possibility of seed loss
from shattering if harvesting is delayed, we would question
the advisability of growing Davis where broadleaf weeds are
a problem.
“Good health and vigor help soybeans compete with
weeds. Semmes resists seedling diseases and phytophthora
rot better than Bragg. We would consider Semmes preferable
to Bragg for planting on low-lying, poorly drained clay.
“The variety Hardee competed well with both cocklebur
and johnsongrass. However, we consider Hardee too late
in maturity, and too rank in growth, to be well-suited for
production in this area.
“Conclusions: The results obtained in these studies
show that cocklebur and johnsongrass compete strongly with
soybeans. Our results also demonstrate that varieties differ
in ability to compete with these weeds. However, our most
competitive varieties do not yield as well when grown with
weeds as when free of weeds.”
Tables (p. 7) show: (1) “General characteristics of
soybean varieties used in these studies.”
(2) “Percentage soybean yield reductions caused
by weed competition (3-year average)” [for 6 soybean
varieties].
(3) “Soybean yields produced in 1965-67 with and
without johnsongrass competition.” Address: 1. Plant
Physiologist; 2. Agronomist. Both: Crops Research Division,
ARS, USDA, in cooperation with Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1644. Hull, R.; Adams, A.N. 1968. Groundnut rosette and
its assistor virus. Annals of Applied Biology (England)
62(1):139-45. Aug. [19 ref]
• Summary: Groundnut rosette disease was not aphidtransmitted from soybeans to groundnuts. Discusses Aphis
craccivora, A. gossypii. Address: 1. Agricultural Research
Council, Virus Research Unit, Huntingdon Road, Cambridge,
England; 2. Agricultural Research Council of Central Africa,
Lilongwe, Malawi.
1645. Hartwig, E.E.; Keeling, B.L.; Edwards, C.J., Jr. 1968.
Inheritance of reaction to phytophthora rot in the soybean.
Crop Science 8(5):634-35. Sept/Oct. [4 ref]
• Summary: “Inheritance of reaction to race 1 and race 2
of Phytophthora megasperma (Drechs.) var. sojae A.A.
Hildeb. in soybeans... was studied. Results obtained from
crosses between D60-9647, which is resistant to race 1 and
susceptible to race 2 (rps2 rps2), Hood, which is susceptible
to both races (rps rps), and Semmes, which is resistant to
both races (Rps Rps) indicate that Rps, rps2, and rps form
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an allelomorphic series. Rps is dominant to rps2, and rps2
is dominant to rps.” Address: 1. Research Agronomist; 2.
Research Pathologist, and Agronomist, (research assistant).
Both: Crops Research Division, Agricultural Research
Service, USDA, in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Miss, 38776.
1646. Sellschop, J.P.F.; Niekerk, B.P. van; Le Roux, P.M.;
Heenhop, C.H.; Lesch, S.F.; O’Connel, J.P. comps. 1968.
The production and utilization of soya-beans on the farm and
in the industries. South Africa, Department of Agricultural
Technical Services, Leaﬂet No. 34. 12 p. Summarized in
Rhodesia Agricultural Journal 66:46. [1 ref]
• Summary: Contents: Introduction. Climatic requirements.
Characteristics of the soybean plant. Soil requirements.
Fertilizers. Inoculation of the seed. Seed quality. Time
and method of planting. Weed control. Harvesting. Yields.
Storage of soybeans. Marketing and grading of soybeans:
Grading, hay, silage. Diseases. Micro-element deﬁciency
conditions: Molybdenum, zinc, manganese, iron. Insects and
their control. Soybeans and soybean meals as animal feeds.
Address: Potchefstroom and Pretoria, South Africa.
1647. Breth, Steven A. 1968. The soybean cyst nematode
threat. Crops and Soils Magazine 21(1):7-13. Oct.
• Summary: This article begins: “Not all soybean growers
know what the soybean cyst nematode looks like, but they
will. It’s almost inevitable.” The cyst nematode was ﬁrst
discovered in the USA in New Hanover County, North
Carolina, in 1954. Two years later it was found in Lake
County, Tennessee, and Pemiscott County, Missouri. Today
over 100 counties have infestations. A map (p. 9) of the
southeastern USA shows how the soybean cyst nematode has
spread, on a county by county basis. Address: Editor, Crops
& Soils Magazine.
1648. Wax, L.M.; Pendleton, J.W. 1968. Effect of row
spacing on weed control in soybeans. Weed Science
16(4):462-65. Oct. [14 ref]
• Summary: Soybeans were traditionally grown in rows
about 40 inches apart. “Cultivation controlled broadleaf
weeds at all row spacings. Some broadleaf weeds, unaffected
by triﬂuralin, made sufﬁcient growth to impair soybean
yields in wide rows but not in narrow rows.” Address: 1.
Agronomist, Crops Research Div., Agricultural Research
Service, USDA; 2. Prof. of Agronomy, Univ. of Illinois,
Illinois Agric. Exp. Station, Urbana, IL 61801.
1649. Dorworth, C.E.; Christensen, C.M. 1968. Inﬂuence
of moisture content, temperature, and storage time upon
changes in fungus ﬂora, germinability, and fat acidity values
of soybeans. Phytopathology 58(11):1457-59. Nov. [6 ref]
• Summary: “A moisture content between 13 and 14%
in soybeans permits invasion by storage fungi, and this

invasion may be accompanied or followed by a decrease in
germination percentage of the beans and an increase in fat
acidity value (FAV).”
Four graphs show these relationships. The lower the
moisture content and the lower the temperature, the lower
the rate of infection by fungi and the higher the germination
rate. At 20ºC (68ºF) 90% soybeans at 14.7% moisture will
germinate after 24 weeks Address: Dep. of Plant Pathology,
Univ. of Minnesota, St. Paul, MN 55101.
1650. Williamson, A.J.P. 1968. Soybean well worth greater
attention. Queensland Agricultural Journal 94(11):655-63.
Nov.
• Summary: Contents: Introduction. Ancient crop. Varieties
(suited for 5 different parts of Australia). Rotation. Soils and
fertilizers. Varietal descriptions. Land preparation and tillage.
Time of planting. Row spacings. Planting rates. Planting.
Crop cultivation. Pests and diseases. Harvesting. Yields.
Storage of seed. Soybean hay. Green fodder or silage. Crop
prospects.
Page 637: Soybean is a crop of promise in Queensland
agriculture, and production this season is expected to be a
record 1,600 tons. A full account of producing the crop under
Greenland conditions is given in this article.
Contains 4 photos.
Tables: (1) Promising varieties for commercial
production in 5 districts in Queensland: North Queensland,
Dawson-Callide, South Burnett, Lockyer Valley, and Darling
Downs.
(2) Varietal descriptions. For each of 22 varieties is
given: Maturity period in days. Growth habit (vining, erect,
or semi-erect). Average height. Height of lowest pods.
Flower colour. Seed colour. Number of seeds per pound.
Shattering, degree of.
(3) Recommended planting dates for various districts
(Nov. to Dec.) Address: Agronomist, Australia.
1651. Smith, Keith J.; Polen, P.B.; de Vries, D.M.; Coon,
F.B. 1968. Removal of chlorinated pesticides from crude
vegetable oils by simulated commercial processing
procedures. J. of the American Oil Chemists’ Society
45(12):866-69. Dec. [17 ref]
• Summary: Two samples of crude oil were spiked with
endrin, DDT, DDE, aldrin, dieldrin, heptachlor, and
heptachlor epoxide before processing. At each processing
step, the samples were analyzed for pesticide contamination.
Deodorization, with or without hydrogenation, eliminated
chlorinated pesticides Results showed that neither alkalireﬁning nor subsequent bleaching reduced chlorinated
pesticide contamination. Hydrogenation before deodorization
reduced endrin contamination.
Therefore this study shows that normal commercial
processing of crude vegetable oils for human consumption
effectively removes any chlorinated pesticides which
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may be present in the crude oils. It is hypothesized that
these pesticides are removed by volatilization during
deodorization. Address: National Cottonseed Products
Assoc., Inc., P.O. Box 12023, Memphis, Tennessee.
1652. Brenière, J.; Delassus, M. 1968. Mission d’etudes
phytosanitaires en Côte-d’Ivoire (9-26 Octobre 1968). 1.
Les problèmes entomologiques du rez, par J. Brenière. 2.
Prospection phytopathologique sur le riz et le soja, par M.
Delassus [Mission of plant protection studies in the Ivory
Coast (9-26 Oct. 1968) 1. The entomological problems of
rice, by J. Brenière. 2. Phytopathological canvassing on rice
and soybeans, by M. Delassus]. Paris: IRAT. 19 p. [Fre]*
1653. Piquin, Alberto. 1968. Soja: cultivo del futuro
argentino [Soybean: The crop of the future in Argentina].
Revista de la Bolsa de Cereales (Buenos Aires) No. 2811. p.
38-43. [8 ref. Spa]
• Summary: Contents: Introduction. Characteristics of the
species. Early history in Argentina (from 1956). Quality of
the raw material. Uses of soybeans: The plant (green forage,
green manure, silage), green vegetable (grano verde), whole
dry soybeans, vegetable milk (incl. curds, dry powder,
condensed), powdered milk, ﬂour, oil. Labor requirements.
Varieties suited for 5 ecological zones in Argentina.
Mechanical harvesting. Introduced varieties. Diseases and
insect pests. Yields. Promotion of cultivation. Address: Ing.
Agr., Coordinador Nacional Programa Soja, Salta, Argentina.
1654. Regnier, Fred E.; Law, John H. 1968. Insect
pheromones: Review. J. of Lipid Research 9(2):541-51. [83
ref]
• Summary: Pheromones are signal-carrying chemicals
that enable insects within the same species to communicate
over fairly long distances. Thus olfactory communication
is essential to the survival of insects. The two distinct types
are releasers and primers. Releasers initiate an immediate
behavioral response, whereas primers cause physiological
change in the insect that ultimately result in a behavioral
response.
There are three types of releaser pheromones: (1) Sexual
attraction, to which insects are the most sensitive. “A male
insect may be attracted to and attempt to copulate [mate]
with an inanimate object which has pheromone on it.” (2)
Alarm. (3) Recruiting pheromones are used mostly to mark
trails to food sources.
Apparently the queen bee uses a complex pheromone
system to control the behavior of worker bees. One such
pheromone prevents the development of ovaries in workers
and inhibits their queen-rearing activities.
Pheromones are not a type of hormone; pheromones are
produced and discharged from glands with external ducts.
Many synthetic pheromones have been developed, and
they have already been used to control and confuse insect

populations.
Do pheromones exist in primates? In humans.
Unfortunately, there is essentially no information on this
subject. So it remains an intriguing area for future research.
Address: Dep. of Biochemistry, Univ. of Chicago, Chicago,
Illinois 60637.
1655. Hauser, Ellis W.; Dowler, Clyde C., Marchant, W.H.
1969. Progress report: Systems of weed control for soybeans.
Proceedings of the Southern Weed Science Society 22:97.
Jan.
• Summary: On the cover: Proceedings of the TwentySecond Annual Meeting of the Southern Weed Science
Society. January 21, 22 and 23, 1969. Dallas, Texas.
In the Preface we read: “The membership voted
to change the name of the Society during 1968 for the
“Southern Weed Conference” to the “Southern Weed
Science Society” in keeping with the national trend toward
recognition of weed control as a science.”
“In 1968, we studied nine systems of weed control
in Hampton soybeans which compared: (a) intensive
cultivation; (b) cultivation plus herbicides; and (c) intensive
application of herbicides for the control of common
cocklebur (Xanthium pensylvanicum wallr.) and yellow
nutsedge (Cyperus esculentus L.). We compared early rotary
hoeing (with both power- and ground-driven hoes) with
sweep cultivation only. We applied herbicides as follows:
(a) S-propyl dipropylthiocarbamate (vernolate) at 2 lb/A
injected 3 inches deep in lines 3 inches apart when planting
soybeans; (b) 3-[p-(p-chlorophenoxy) phenyl]-1,1-dimethyl
urea (chloroxuron) at 1 lb/A + 0.25% surfactant sprayed over
the top of seedling soybeans and weeds; (c) 2-sec-butyl-4,6dinitrophenol, amine salt (dinoseb) at 1.5 or 3.0 lb/A directed
as a spray when beans were either 6 to 8 inches or 12 to
15 inches tall and (d) 3-(3,4-dichlorophenyl)-l-methoxy-lmethylurea (linuron) at 0.5 or 1.0 lb/A as a directed spray
applied at the same growth stage as dinoseb. All systems of
weed control which involved herbicides included vernolate
and chloroxuron as components. Subsequent treatments
included dinoseb and/or linuron applied alone, sequentially,
or in conjunction with later cultivation.
“Cultivation controlled 85 to 93% of the cocklebur.
The best control from cultivation was that obtained by
early cultivation with a rotary hoe. Any weed control
system involving herbicides, or herbicides plus cultivation,
controlled 99 to 100% of the cocklebur. Generally, all
systems of weed control, including intensive cultivation,
suppressed nutsedge satisfactorily.
“Uncontrolled weeds reduced soybean yields by about
75%. Yields following early rotary hoe cultivation were
somewhat higher than yields following sweep cultivation
only; however, systems of weed control involving
(a) herbicides only, or (b) herbicides plus cultivation,
generally produced the highest yields.” Address: Research
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Agronomists, Crops Research Div., ARS, USDA, Tifton,
Georgia.
1656. Robinson, C.W.; Gossett, B.J. 1969. Inﬂuence of
vernolate on the selectivity of chloroxuron with surfactant
for weed control in soybeans. Proceedings of the Southern
Weed Science Society 22:120. Jan.
• Summary: On the cover: Proceedings of the TwentySecond Annual Meeting of the Southern Weed Science
Society. January 21, 22 and 23, 1969. Dallas, Texas.
In the Preface we read: “The membership voted
to change the name of the Society during 1968 for the
“Southern Weed Conference” to the “Southern Weed
Science Society” in keeping with the national trend toward
recognition of weed control as a science.”
“Abstract: In 1967 and 1968, near Clemson, South
Carolina, soybeans were planted in soil pretreated with
vernolate to determine herbicidal interaction on a ﬁeld
scale with chloroxuron plus surfactant. Each experiment
was arranged in a randomized complete block design
with four replications. Treatments consisted of a factorial
arrangement of 0.0, 1.0, and 2.0 lb./acre of vernolate with
0.0, 0.25, 0.5, 1.0, and 2.0 lb./acre of chloroxuron plus 0.5%
Adjuvan-T surfactant giving ﬁfteen treatment combinations.
Vernolate was applied as a preplant broadcast treatment
and soil-incorporated, while chloroxuron was applied as a
postemergence broadcast treatment when the weeds reached
2 to 3 inches tall. The conclusions may be summarized as
follows:
“1. Excellent early-season grass weed control was
obtained with vernolate, but not with chloroxuron.
“2. Excellent early-season broadleaf weed control was
obtained with the 1.0 and 2.0 lb./acre rates of chloroxuron,
but only fair control with vernolate.
“3. No signiﬁcant interaction of vernolate and
chloroxuron was evident on grass weed control.
“4. Interaction of vernolate and chloroxuron in control
of broadleaf weeds was found in both years. This occurred
only at the 0.25 and 0.5 lb./acre rates of chloroxuron.
“5. A combination of vernolate and chloroxuron was
considered to be a practical weed control method for
soybeans.
“6. As determined by visual ratings, a near linear
increase in crop injury resulted from increases in the amount
of chloroxuron in both years. Vernolate caused a slight
stunting of the crop. No signiﬁcant interaction of vernolate
and chloroxuron was evident.
“7. No signiﬁcant interaction of vernolate and
chloroxuron was evident on the rate of leaf formation and
height of soybean plants. The effects of the two herbicides
were considered to be additive.
“8. Soybean grain yield was not reduced by any
treatment.” Address: Dep. of Agronomy, Clemson Univ.,
Clemson, South Carolina.

1657. Indian Council of Agricultural Research. 1969.
Proceedings of the Second Workshop Conference on
Soybean. New Delhi, India: ICAR. 11 p. Held 12-13 Feb.
1969 at the Indian Agricultural Research Institute, New
Delhi.
• Summary: Mostly about soybean production, cultural
practices, breeding, and plant protection. Address: Indian
Agricultural and Research Inst., New Delhi.
1658. Corneliussen, P.E. 1969. Residues in food and feed:
Pesticide residues in total diet samples (IV). Pesticides
Monitoring Journal 2(4):140-52. March.
• Summary: “Pesticide residue levels detected in ready-toeat foods remained at low levels during the fourth year of the
Total Diet Study. Samples were collected from 30 markets
in 27 different cities. Population of cities ranged from less
than 50,000 to 1.000,000 or more. Averages and ranges of
pesticides commonly found are reported for the period June
1967-April 1968 by region and food class. Pesticides found
infrequently also are reported for this period by region and
food class.
“The study of pesticide residues in ready-to-eat foods,
conducted by the Food and Drug Administration from June
1964 through April 1967 has been described in earlier reports
(3, 4, 7). This report covers the period June 1967 through
April 1968.” Address: Ofﬁce of Assoc. Commissioner for
Science, FDA, U.S. Dep. of Health, Education & Welfare,
Washington, DC 20204.
1659. Duggan, R.E.; Lipscomb, G.Q. 1969. Dietary intake of
pesticide chemicals in the United States. II. June 1966–April
1968. Pesticides Monitoring Journal 2(4):153-162. March.
[12 ref]
• Summary: By far the leading source of pesticide residues
(mainly DDT, DDE and TDE) in the U.S. diet is meat, ﬁsh
and poultry (0.281 ppm). The next highest level is found in
dairy products (0.112). “Foods of animal origin continue to
be the major source of chlorinated organic pesticide residues
in the U.S. diet” (p. 162).
Legumes, including soybeans, had one of the lowest
levels (0.026). Address: Ofﬁce of Assoc. Commissioner
of Compliance, FDA, U.S. Dep. of Health, Education &
Welfare, Washington, DC 20204.
1660. Barriga S., Celio; Sifuentes, J.A. 1969. El cultivo de la
soya, en el Noroeste [Soybean production in the northwest.
2nd ed.]. Circular CIANO No. 39. 15 p. April. (Instituto
Nacional de Investigaciones Agricolas–SAG, Mexico City,
Mexico). First published in March 1963. [Spa]
• Summary: Contents: Use well adapted varieties. Prepare
the soil well. Plant seeds on the recommended date. Inoculate
the seeds. Fertilize the ﬁelds adequately. Sow an adequate
quantity of seed. The work of cultivation. Diseases of the
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soybean. Fight pests on time. Avoid losses in the harvest.
On the cover is a color photo of a yellow soybean against a
reddish-orange background. Address: Instituto Nacional de
Investigaciones Agricolas, SAG.
1661. Bernard, R.L.; Creemens, C.R. comps. 1969.
Evaluation of maturity Groups III and IV of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 238. April.
34 p. Not for publication.
• Summary: “A collection of introduced and domestic
soybean strains obtained over the past sixty years is
maintained by the U.S.D.A. for use by breeders, pathologists,
and other research workers. Strains in maturity Groups 00
to IV are maintained by R.L. Bernard at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups
V to VIII by E.E. Hartwig at the Delta Branch Experiment
Station, Stoneville, Mississippi.
“This report includes data on the 1,157 strains in
maturity Groups III and IV in the Collection as of 1960,
distributed as follows: Maturity Group III: 41 U.S. and
Canadian varieties, 13 FC strains, and 523 PI strains. 577
Total. Maturity group IV: 48 U.S. and Canadian varieties,
18 FC strains, and 514 PI strains. Total: 580 Total. Grand
total: 1,157. For each strain is given: Name. Foreign name or
parentage. Origin. Year released. Maturity group.
“Flower color (P = purple, W = white).
“Pubescence color: T = tawny (brown), G = gray.
“Pubescence type: N = ‘normal,’ A = appressed, Sa =
semi-appressed, Sp = sparse, G = glabrous, Dn = dense, Sdn
= slightly dense, Dec = curly (deciduous).
“Pod color: Bl = black, Br = brown, Tan.
“Seed coat luster: D = dull, S = shiny, I = intermediate.
“Seed coat and hilum color: Y = yellow, Gn = green, G
= gray, Ig = imperfect gray, Bl = black, Br = brown, Rbr =
reddish brown, Ib = imperfect black, Bf = buff, Tan.
“Dark or light shades of the above colors are indicated
by preﬁxing the abbreviation with ‘D’ or ‘L’ (e.g., Lt = Light
tawny).
“Mottling score: Estimated percent of the seed coat
(hilum excluded) which was dark-pigmented, recorded as a
score: 1 (0 to trace), 2 (trace to 10%), 3 (10 to 25%), 4 (25 to
50%), and 5 (over 50%).
“Other: Abh = imperfect abscission of hilum, Dab =
delayed abscission of leaves, Def = defective seed coat,
Fleck = brown ﬂecks on black seed coat, Gracilis = plant
and seeds resemble the semi-wild type of G. max formerly
classiﬁed as G. gracilis, Gn cot = green cotyledon, Nar lf =
narrow leaf, Ring = black stripes (or rings) on brown seed
coat, Saddle = saddle-shaped dark pigment on seed coat, Wa
lf = wavy leaf margin.
“Performance data were gathered from a test grown at
Urbana, Illinois. There were two replications of each group,
one planted May 20, 1965 in ﬁeld S700 and one planted May

26-27, 1966 in ﬁeld S600. Plot size was 80” x 8’ (two paired
rows eight feet long, row spacing 40 inches). Yields may
be somewhat overestimated from the effect of the four-foot
alleys since plots were not trimmed at maturity, but when
converting to yield per acre the plots were considered to be
10 feet long to partially compensate for this. There were
no border rows and, therefore, the Group III strains weregrown in one block and Group IV in another to minimize
competition effects. In order to simplify ﬁnding strains
and to group material from the same source, strains of the
two maturity groups are listed together in one series in this
report. Data should be fairly comparable between the two
groups, although comparisons are not as precise as those
within group. Check varieties are listed in the order in which
they occurred in the ﬁeld and are, for Group III: Harosoy
63 (II), Adams, Shelby, Wayne, and Clark 63 (IV), and for
Group IV, Shelby (III), Clark 63, Kent, Scott, and Hill (V):
The traits are deﬁned below:
“Flowering: Date that 50% of plants begin to ﬂower.
“Maturity: Date that 95% of pods are ripe.
“Lodging: Scored 1 (erect) to 5 (prostrate).
“Height: Plant height in inches.
“Stem Termination: Scored 1 (very determinate) to 5
(very indeterminate).
“Branching: Scored 1 (rarely branching) to 5 (profusely
branching).
“Seed Quality: Scored 1 (good) to 5 (poor), considering
wrinkling, defective seed coat, greenishness, and moldy or
rotten seeds.
“Shattering: Estimated percent of pods open at harvest,
shortly after maturity. Score based on percent of open pods
as follows: 1 (no shattering), 2 (1 to 10%), 3 (10 to 25%), 4
(25 to 50%), 5 (over 50% shattered).
“Seed Weight: Grams per 100 seeds.
“Yield: Bushels per acre.
“Seed Composition: (Based on a composited sample
from the two replications, analyses by F.I. Collins and O.A.
Krober at the U.S.R.S.L.)
“Protein: Percent of dry weight of seed (Kjeldahl
method).
“Oil: Percent of dry weight of seed (nuclear-magneticresonance method).
“Protein Composition:
“Methionine: Percent of total protein (using Krober’s
modiﬁcation of the McCarthy-Sullivan colorimetric method
using enzymatic hydrolysis).
“Oil Composition:
“Palmitic, Stearic, Oleic, Linoleic, and Linolenic Acid:
Percent of oil (using gas-liquid-chromatography {GLC}).
“Iodine Number: Calculated from GLC fatty acid
composition on a crude basis.
“Disease Reaction:
“PR = Phytophthora rot caused by Phytophthora
megasperma var. sojae.
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“Py = Pythium rot caused by Pythium ultimum.
“R = resistant, S = susceptible (based on data obtained
from artiﬁcial inoculations by K.L. Athow {named varieties}
and F.A. Laviolette {FC and PI strains} at Purdue University,
Lafayette, Indiana).
Group III varieties: Harosoy 63, Shelby, Adams,
Adelphia, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aoda, Bavender Special, Bethel, Boone, Charlin, Chestnut,
Chief, Chusei, Clark, Clark 63, Cloud, Columbia, Cypress
No. 1, Delmar, Dunﬁeld, Ebony, Emperor, Fabulin, Ford,
Fuki, Funk Delicious, Gibson, Granger, Green and Black,
Guelph, Hahto (Michigan), Harbinsoy, Harman, Higan,
Hokkaido & Clark 63, Hongkong, Hurrelbrink, Illington,
Illini, Ilsoy, Imperial, Jefferson, Jogun, Kanrich, Kent, Kim,
Kingston, Kingwa, Kura & Adams, Lincoln, Little Wonder,
Macoupin, Manchu (L55-143), Manchu (Lafayette), Manchu
2204, Manchuria 13177, Manchuria 20173, Mandell,
Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, Patoka,
Patterson, Peking, Pennsoy, Perry, Polysoy, Roe, Ross,
Sanga, Sato-3, Scioto, Scott & Kent, Shelby, Shingto, Shiro,
Sooty, Viking, Virginia, Wabash, Wayne, Willomi, Wilson,
Wilson-5 [Wilson-Five], Wing Jet (Source: Ohio. Released
by 1929), Wolverine.
Note the spelling “maturity Groups” and “... the
Group III strains were grown in one block and Group IV
in another.” But twice in the middle of a sentence we ﬁnd
“more appropriate maturity groups,...” and “strains of the
two maturity groups are listed together...”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety Charlin.
Note from Dr. R.L. Bernard. 1999. July 15. “I was still
resisting use of ‘germplasm’–a strange word, hard to deﬁne–
but later give in to the popular use by management and the
press. This document shows the extension of the use of
“maturity Groups” beyond the Uniform Test, as also does the
1949 USDA Farmers’ Bulletin No. 1520. ‘Maturity Group’
was well- and long-established with the soybean germplasm
when I came in 1954.” Address: 1. Research Geneticist;
2. Agricultural Research Technician. Both: U.S. Regional
Soybean Lab., Oilseed and Industrial Crops Research
Branch, Crops Research Div., Agricultural Research Service,
USDA.
1662. Monsanto. 1969. Announcing the safest herbicide
for your soybean crop. New Lasso® (Ad). Soybean Digest.
April. p. 31a-31b.
• Summary: Two full facing pages. On the left page is a fullpage photo with one hand holding a small soybean plant and
another holding a much larger soybean plant. Caption for
the small plant: “Greenhouse results with other herbicide. 45
days recommended rate and application method. Caption for
the large plant: “Greenhouse results with Lasso. 45 days: 2
lbs./acre, no incorporation. On its way to top yields.
On the right page is the headline plus this text: “Lasso®

gives consistent grassy weed control... without incorporation,
with minimum moisture.
“Here’s why new Lasso pre-emergent herbicide is the
world’s most advanced grassy weed control in soybeans.
“Crop safety. Test after test proves it... Lasso is the
safest grassy weed insurance your soybeans can have. It
won’t cut soybean yields by stunting growth or damaging
delicate feeder roots. But it sure gets the grassy weeds.
“No carryover. Lasso can’t damage following crops
or ruin your rotation plans. After it has done its job Lasso
breaks down harmlessly in your soil so there’s no chance of
harmful chemical buildup.
“Weed control. Lasso consistently controls a wide
variety of grasses and some broadleaf weeds. It’s especially
effective against the early grass competition that hurts yields
most.
“No incorporation. New Lasso works without disking.
You save time and trips over the ﬁeld. And you cut down on
compaction in your ﬁelds. You can band Lasso or apply it
broadcast.
“Soil and moisture. Lasso gives excellent results with
as little as 3/10-inch of rain, yet won’t leach out during a
really wet spell. When applied at recommended rates, the
amount of organic matter in your soil doesn’t affect Lasso’s
performance. It works consistently in heavy or light soils.
“EC liquid. Lasso comes as an easy-mixing emulsiﬁable
concentrate for spraying. Granular form approval is expected
soon. Both give the yield-building results you expect from
the most modern soybean herbicide you can use.
“With so much going for it, you’d expect Lasso to carry
a premium price. Instead, you’ve got a pleasant surprise
in store for you when you check price and performance
with your Farm Chemical Dealer or Monsanto Agricultural
Center.”
1663. Carlson, Elmer C. 1969. Spider mites on soybeans–
injury and control. California Agriculture 23(5):16-18. May.
• Summary: “Soybean materials that showed most
tolerance to the two-spotted mite, Tetranychus urticae K., in
greenhouse tests were USDA Plant Introduction P.I. 88,492
and UC-228.
“Observations in 1966 indicated that some of the
Midwest soybean varieties or selections differed in the
amount of spider mite infestation and damage when grown
at the West Side Field Station, Five Points, California. This
was true also among the hundreds of varieties in a world
collection of soybeans. Of these none was clean, but a few
indicated some plant tolerance to mites.” Address: Specialist,
Dep. of Entomology, Univ. of California, Davis.
1664. Farm Quarterly. 1969. India soybeans near takeoff.
Spring Planning section 24(1):140.
• Summary: “The soybean is no newcomer to India.
Agronomists can trace experimentation as far back as 1882...
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The early Indian soybean was a small black-seeded variety
that took 5½ months to mature, and yielded no more than 15
bushels per acre. Oil content was 10 percent. When regular
Indian soybean trials started in 1917, the best variety yielded
18.8 bushels per acre. In 1919 selections were made from
the best performers, and multiplication from these pushed
yields up to 19.9 bushels per acre, with 41% protein and 16%
oil content. In 1947 twenty-four U.S. varieties were tested
for two years and a variety named Moneta came out on top
with 13 bushels per acre. Thus the history of soybeans in
India is one of much effort with discouraging results. In fact
the agricultural research committee on Madya Pradesh State
gave up soybean research in 1953 because no early variety
was available which would yield well, ﬁt the rotation with
wheat, or survive drought on nonirrigated land. Oil content
was low and there was no local interest in the crop.
“Yet soybean trials of some sort never stopped
completely in India from 1917 on. Differences in varieties,
rotations, planting dates, and irrigation were all tried but
never gave really satisfactory results.
“The prospects for Indian success with soybeans took a
new turn in the mid-1960’s as a University of Illinois-USAID
program for helping the development of two new Indian
agricultural universities took hold. First, Ed Bay, a former
Illinois extension adviser, began small-scale soybean trials
at Uttar Pradesh Agricultural University in 1963-64. Bay’s
yields were not high, but his tests showed that some of the
U.S. varieties would grow in the monsoon season and mature
in time to free the ground for the planting of wheat. In 1965
more extensive trials were begun by Illinois agronomist
Earl Leng (coauthor of Modern Corn Production) at UPAU
and agricultural economist W.D. Buddemeier at Jawaharlal
Nehru Agricultural University. Yields in 1965 were in the
15-to-25-bushel range, but in 1966 Leng and his Indian
coworkers at UPAU got 55 bushels per acre with the Bragg
variety, over 50 with Hampton 266 and 45 with Clark 63, a
midwest type. The genetic background of the U.S. soybean
and India’s climate appear to be perfectly matched. It was
proven that available U.S.-developed varieties could produce
bumper yields in India, and the way was open for more
detailed trials.
“The 1965-66 results at both UPAU and JNAU
excited the Indians. In 1967 the two universities and the
University of Illinois undertook large-scale, cooperative
trials. At the same time the All-India Coordinated Research
Project on soybeans was launched, with the Indian Council
of Agricultural Research providing ﬁnancial support.
The University of Illinois undertook the special role of
intensifying and beeﬁng up research work at UPAU and
JNAU. Buddemeier, who was chief of the Illinois team at
JNAU the time, says, ‘This was a new approach in Indian
circles. The interdisciplinary approach was not part of their
system but we soon had the people from agronomy, botany,
entomology, plant pathology, agricultural engineering and

agricultural economics working together. The soybean got
them excited. Before they knew it soybean development had
them working together for the ﬁrst time, and liking it.’...
“Call 1968 ‘Takeoff Year’ for soybeans in India. By
1970 soybeans could be ﬂying high.”
1665. Provar: New U.S. domestic soybean variety. Specialty
high-protein soybean. 1969. Seed color: Yellow (dull), hilum
brown and large.
• Summary: Sources: United States Department of
Agriculture, Agricultural Research Service, Crops Research
Division. 1969. “Notice of release of Provar soybean
to certiﬁed seed growers.” Beltsville, Maryland. 3 p.
Unpublished typescript. May 1. 28 cm. “Provar is being
released because it has distinctly higher protein content than
currently grown varieties.” It will be released on 1 May
1969.
Fehr, Walter R.; Clark, Robert C. 1969. “New high
protein soybean variety for contract production.” Iowa Farm
Science 23(12):3-5. June. The most detailed article seen on
the variety Provar.
Bernard, R.L.; Cremeens, C.R. 1970. “Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection.” RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. See p. 12-13. Variety: Provar.
Prior designation: A61-1051. Source: Harosoy x Clark. Year
named or released: 1969. Developer or sponsor: Iowa AES
(Agric. Exp. Station) & USRSL (U.S. Regional Soybean
Laboratory).
Howell, R.W. 1971. “Breeding for improved oilseeds.”
J. of the American Oil Chemists’ Soc. 48(9):492-94.
Sept. “Breeding for improved oilseeds has traditionally
emphasized improvement in yield, oil content and disease
resistance... The soybean varieties Provar and Protana
were released in 1969 because they contain higher protein
percentages than other varieties.”
Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. “In my Feb. 1999 table (1999
soybean breeders conference) I listed Porotana, Provar, and
Proto with the ‘large-seeded’ cultivars. But they are not
large seeded; they are specialty varieties released for their
high protein content so probably should be put in a different
category. This will be a growing category in the future–i.e.,
soybeans with special compositional traits.” Address: USA.
1666. Carlson, Elmer C. 1969. Two varieties of soybeans
tolerant of spider mites. California Agriculture 23(6):15.
June.
• Summary: “Observations in 1966 indicated that some of
the Midwest varieties or selections differed in the amount
of spider mite (Tetranychus urticae) infestation and damage
when grown at the West Side Field Station, Five Points,
California.” The two soybean varieties showing most
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tolerance to the two-spotted mite in greenhouse tests were
USDA Plant Introduction P.I. 88,492 and UC-228. Address:
Specialist, Dep. of Entomology, Univ. of California, Davis.
1667. Johnson, B.J.; Jellum, M.D. 1969. Effect of pesticides
on chemical composition of soybean seed [Glycine max (L.)
Merrill]. Agronomy Journal 61(3):379-80. May/June. [5 ref]
• Summary: The authors report that six herbicides did not
inﬂuence soybean oil quality. Address: 1. Asst. Prof. of
Agronomy; 2. Assoc. Prof. of Agronomy. Both: Univ. of
Georgia, College of Agric. Exp. Station, Georgia Station,
Experiment, GA 30212.
1668. Soybean Digest. 1969. 50% increase seen in soybeans
in Soviet Far East. June. p. 44.
• Summary: “The production of soybeans in the Soviet Far
East is expected to increase 50% and reach 1 million tons in
the next 7 years, according to the publication, World Crops.
“The growth is expected to be achieved through higher
yields, with the main increase to come from the use of
fertilizers, herbicides, and the liming of acid soils. It is
planned to construct several factories to produce ground
limestone to insure an uninterrupted supply for cooperatives
and state farms.
“Soybean plantings have spread far to the north of the
Amur River, to the permanent frost zone. New early ripening
varieties have been developed. The best, Khabarovskaya-4
and Yubileinaya, have a growing period of 100 to 105
days, almost a third shorter than Southeast Asia varieties,
according to World Crops.
“A soybean research institute has been set up in
Blagoveshchensk to develop new varieties and improve
cultivation methods.”
1669. USDA, Federal Extension Service. 1969. Common
soybean insects: for safe and effective use of insecticides,
always identify the problem correctly. Soybean Digest. June.
p. 20-21.
• Summary: “1–Bean Leaf Beetle. This insect winters in the
adult stage beneath litter in ﬁelds, becoming active early in
the spring. The females lay eggs in the soil surrounding bean,
pea, soybean and other plants. Larvae feed on roots in soil,
adult beetles feed on undersides of leaves and on bean pods,
at times producing economic damage. Larvae are whitish,
segmented, and brown at both ends, resembling rootworms.
Larvae feed 3-6 weeks, then pupate in soil. Two to ﬁve
generations are produced each year in soybean-growing
states.
“2–Mexican Bean Beetle. Most serious on ﬁeld and
garden beans, but will occasionally damage soybeans.
Both larvae and adult beetles feed on leaves, producing a
skeletonizing effect. They also damage pods and stems.
Adults winter beneath trash in ﬁelds, appearing when newly
planted beans emerge from soil in spring. Yellow eggs are

deposited on undersides of leaves in groups of 40-50. These
hatch in about a week into spiny yellow larvae. Larvae
pupate beneath leaves on the plants, adult beetles emerging
about 10 days later. Two to three generations are produced
each year in soybean-growing states.
“3–Japanese Beetle. Present in eastern soybean-growing
areas. If you see an insect resembling picture No. 3 in a
soybean ﬁeld in any state west of the Mississippi River, send
it to the entomology department at your land grant college At
Once. This insect is a serious pest of lawns in eastern U.S.,
the roots of which are damaged by the larvae. Larvae are
C-shaped and resemble white grubs. Adults feed on foliage
and fruits of deciduous and fruit trees, and ﬂowers, and are
particularly fond of soybeans, where they concentrate on the
upper leaves. One generation per year.
“4–Striped Blister Beetle. One of several species found
on soybeans in Nebraska. The black blister beetle is more
common. All of these beetles strip foliage from the plants,
but are rarely abundant enough to cause economic damage.
The larvae of many of the blister beetles are beneﬁcial, being
parasites of grasshopper egg pods in the soil. All species
of blister beetles are soft-bodied, cylindrical, and have a
constriction between the head and thorax. Body coloration is
variable.
“5–Green Stink Bug. Several species of stink bugs
damage soybeans by puncturing pods and developing seeds
with their piercing sucking mouthparts. Commercial damage
is done by these insects in some areas of the South.
“6–Two-Spotted Spider Mite. Mites are not insects.
They closely resemble ticks and spiders, but are extremely
small and are visible only with magniﬁcation. Spider mites
feed on the undersides of leaves, producing yellowing and
browning. Leaves are usually covered with a webby material,
in which round, white eggs can be found. Mite damage is
usually most serious during prolonged dry periods.
“7–Thrips. Thrips are very small leaf-feeding insects.
Plant cells are lacerated by the insects’ mouthparts and the
juices are sucked up. Injury consists of dead, yellowish areas
in leaves which are often conspicuously spotted with fecal
material. Damage is usually not serious, except to gladioli,
and occurs relatively early in the growing season.
“8–Grape Colaspis. Occurs in soybean, red clover and
alfalfa ﬁelds. Larvae are subterranean, feeding on roots but
seldom severely damaging the plants. Soybeans planted
in old clover ground may be injured early in the growing
season. Adult beetles are small, about 1/8 inch long,
yellowish, and covered with small punctures. They normally
eat small holes in leaves.
“9–Seed Maggots. May attack newly planted seed and
seedlings, particularly during prolonged periods of cool,
wet weather when germination and growth are slowed. Seed
attacking insects are most prevalent on soils that are very
high in organic matter.
“10–White Grubs. Taproots of soybeans are stripped
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of secondary roots and rootlets by whitish, C-shaped grubs.
These are the larvae of common June beetles. Life cycles are
quite long, often from 2-5 years, depending on the species
involved. White grubs, as a pest to crops, are most often
associated with newly broken sod or soil bank land that for
some time has supported a heavy growth of weeds and/or
grasses.
“11–Grasshoppers. Damage to soybeans and other row
crops is usually conﬁned to margins bordering weedy fence
rows or pasture. Grasshopper eggs are laid in situations
where the soil remains undisturbed for long periods of time.
After hatching in the spring, young hoppers gradually move
into the more succulent crops bordering their breeding areas.
Edges of leaves are eaten imparting a ragged appearance to
the plants. If populations are heavy, complete defoliation
may result.
“12–Green Clover Worm. A serious or potentially
serious pest of soybeans wherever they are grown. Larvae
are light green with yellow striping, feed on the undersides of
leaves, and crawl with a looping motion. Holes are eaten in
leaves and in blossoms, sometimes stripping the entire plant.
Adult moths are dark brown and ﬂy with a rapid motion
when disturbed. Larvae are often parasitized by certain ﬂiesnote the eggs attached to the larva in Figure 12.
“13–Cabbage Looper. May cause soybean defoliation
damage, especially in more southern states. Damage
generally occurs late in the season by greenish larvae having
a prominent white line along each side of the body and two
others near the middle of the back. As opposed to the green
clover worm, this species has only two pairs of ventral
prolegs [small, ﬂeshy, stub structures] in addition to the
single anal pair.
“14–Garden Webworm. This insect occasionally has
been important in some areas of soybean growing states
every year. Larvae feed on leaves beneath a web of silk with
which they tie together parts of the plants.
“15–Corn Earworm. This insect has not been reported as
damaging soybeans north of Missouri. It is a common pest
on ﬁeld and sweet corn, on tomatoes (then referred to as the
tomato fruitworm), and on cotton in the southern U.S. (where
it is called the cotton bollworm). Damage to soybeans occurs
late in the season and consists of feeding injury to seed pods.
Color of corn ear-worms is extremely variable, ranging from
greenish to yellow and reddish pink or brown.
Control Information. The color illustrations are designed
to help identify some of the more important insect pests of
soybeans. Entomologists at your state lend grant college or
university can provide you with up-to-date control measures
against these pests. The illustrations are of insects in north
central states, but most of them are also found in the South.
“Prepared by extension entomologists of the north
central states in cooperation with the Federal Extension
Service, U.S. Department of Agriculture. Illustrations
courtesy Eddleman Printing Co., Los Angeles, California.”

Note: Page 21 is ﬁlled with 15 small photographs.
1670. Knake, Ellery L.; Slife, Fred W. 1969. Effect of time of
giant foxtail removal from corn and soybeans. Weed Science
17(3):281-83. July. [10 ref]
• Summary: “The greatest competitive effect of giant foxtail
with soybeans occurred after the reproductive stage of
soybeans began or after the weeds became sufﬁciently dense
to reduce the light which soybeans received.” Address: Assoc
Prof. and Prof., Dep. of Agronomy, Univ. of Illinois, Urbana.
1671. Malone, Bernadette; Burke, Jerry A. 1969.
Collaborative study of the sweep co-distillation cleanup for
chlorinated pesticide residues in edible fats and oils. J. of the
Association of Ofﬁcial Analytical Chemists 52(4):790-97.
July. [6 ref]
• Summary: “Sweep co-distillation cleanup” is a method for
removing pesticides from edible fats and oils. In this case,
multiple residues of chlorinated pesticides were removed.
Address: Div. of Pesticides, Food and Drug Administration,
Washington, DC 20204.
1672. Smith, John C. 1969. Soybean insect control by infurrow systemic and foliar spray treatments. Soybean Digest.
July. p. 16-18.
• Summary: “Insects can be one of the most serious
problems that a soybean producer will encounter. They are
unpredictable. A particular species may occur in damaging
numbers one year and not occur the next year. They often
are effectively controlled by naturally occurring predators,
parasites, fungi, bacteria, or viruses. They may become
numerous, then disappear before they are economically
important, or after the damage they do is of no consequence
to yield or quality. The potential importance of an insect
depends largely on which insect it is. The expression, ‘A bug
is a bug,’ has little relevance in a soybean ﬁeld.
“You should learn to recognize the potentially important
insects that can economically affect soybeans in Virginia.
These insects fall into two different main groupings based on
the type of damage they inﬂict.
“Insects that feed on soybean leaves: The ﬁrst group,
which we will call the leaf feeders, rarely, if ever, feeds
on the stems or pods. Examples of leaf feeders are: bean
leaf beetle, Japanese beetle, green cloverworm, velvetbean
caterpillar, and Mexican bean beetle. They are only part of
the total number of species which can be found on soybeans,
but they represent some of the most common species that
will be encountered.
“The pod feeders cut yield and quality: The other
main group, which we call pod feeders, causes damage that
directly affects yield and quality. The two most common pod
feeders can be treated as a complex, because their appearance
and feeding behavior is similar. The corn earworm (also
called the tomato fruitworm or cotton bollworm) together
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with the fall armyworm feed on young pods, eat the seeds,
and cause pod drop.
“Two species of stink bugs, the southern green stink
bug, and the green stink bug have sucking-type mouths
that penetrate the pods and suck juices from the young
beans. This damage is not readily visible, and only becomes
apparent when the beans are shelled.
“Finally, a miscellaneous group of pests of occasional
importance should include the lesser cornstalk borer, which
feeds on the main stem or root, and spider mites, which feed
on the juices from leaves. They can cause defoliation when
heavy infestations occur.
“Begum and Eden in 1965 conducted a pertinent
experiment on soybean defoliation in Alabama. Their work
was with Lee and Jackson varieties, thus the results should
be applicable to some extent to Virginia conditions.
“Begum and Eden hand-defoliated soybeans with 4
degrees of defoliation–0% (no leaves were pulled), 33%,
67% and 100%. The degree of defoliation was determined
by pulling one, two, or three of the leaﬂets of each trifoliate
leaf on each plant. They performed the defoliations at three
growth stages; blooming, beans half grown, and beans fully
grown. Their results are generally summarized as follows:
“1–Yield was 38.7 bu/a when there was no defoliation.
“2–Yield was 38.2 bu/a with 33% defoliation on
blooming soybeans.
“3–A signiﬁcant reduction in yield of 5 bu/a occurred
with 33% defoliation when beans were half grown in the
pod.
“4–Little yield reduction resulted from 33% defoliation
of plants when beans were fully grown.
“5–The same trends were observed with 67% defoliation
on all three growth stages.
“6–One hundred percent defoliation during blooming
seriously affected yield, reducing it by 14.2 bu/a.
“7–One hundred percent defoliation during the half
grown bean stage caused a reduction of 21.4 bu/a.
“8–One hundred percent defoliation with full grown
beans caused only a slight reduction in yield.
“In summary: From 33% to 100% defoliation during the
half grown bean stage seriously affected yield. Defoliation
during blooming was serious at the 100% defoliation level.
And, defoliation during the “beans fully grown” stage had
little effect on yield.
“In 1967, we began experiments at the Tidewater
Research Station, Holland, Virginia, to determine what
effect we could obtain on the yield and quality of soybeans
by using systemic insecticides to control insect pests from
the time the seedlings ﬁrst emerged until the beans were
fully matured. In our preliminary work we evaluated several
different systemic insecticides at several rates of application,
with two dates of application. And on the basis of 1967
results, we selected rates and time of application for our
1968 work which is reported in the following tables.

“First, however, in case you may not fully understand
the term ‘systemic insecticide,’ let’s give a simple
explanation. As the term ‘systemic’ applies to insecticides,
we mean that the material is taken into the plant (or animal
as the case may be) then is translocated or moved to all
parts of the plant in the plant’s own sap stream. In general,
most systemic insecticides are most rapidly moved to and
concentrated in the youngest and most rapidly growing areas
of the plant.
“How to initiate systemic activity: The systemic activity
of an insecticide can be initiated in several ways. The
systemic insecticides used in our research and reported in
this paper were applied to the soil in the seed furrow or to the
soil as a side-dress application. Moisture in the soil activates
the insecticide and it is taken into the plant in a water
solution through the root system and then translocated to all
other parts of the plant. It remains in the plant as an active
insecticide for some time and will effectively control (kill)
those insects which are susceptible to it.
“You can immediately see advantages to the use of
systemic insecticides if they are effective in giving insect
control of the desired species. Such advantages are:
“1–Ease of application
“2–Fewer applications
“3–Built-in protection
“4–Not subject to weathering effects
“5–Safety of application method Some disadvantages
might be:
“1–Not effective against all pests
“2–Plant stunting and burning
“3–Poor seed germination
“4–Residues remaining in seed and plant parts
“Results of our work might be summarized as follows:
“A–When Furadan, DiSyston, and Thimet were used
at the rates of 1 and 2 lbs/acre active ingredient and applied
in the seed furrow just prior to planting, there was a yield
decrease of 0.9 bu/a, but a quality increase of 0.8 grams/100
seed when compared to untreated plots.
“B–When Furadan, DiSyston, Thimet, and Temik were
applied in the furrow at the rate of 1 lb/a and as a side-dress
application at 2 lb/a on July 17, there was a yield decrease
of 1 bu/a, but a quality increase of 0.6 grams/100 seed when
compared to untreated plots.
“C–When Furadan, DiSyston, Thimet, Temik, Baygon,
and Dasanit were applied as a side-dress layby application
at the rate of 1 and 2 lbs/a, there was a yield increase of 2.4
bu/a, and a quality increase of 0.5 grams/100 seed.
“As an explanation of the results, we can only speculate,
but reasonable explanations would consider this: (1) The
systemics applied at planting caused some burn and early
stunting. (2) They were effective in preventing damaging
insect populations. (3) The effective treatments gave a
‘border effect’ protection to untreated plots.
“In a foliar spray and dust experiment, a single
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application of spray or dust was made on Aug. 28. This date
was considered as the latest date at which an application
could be made to control an existing infestation of Mexican
bean beetles without seriously affecting yields. The sprays
were applied at a rate of 100 gal/a of solution in order to
achieve maximum coverage. A summary of the results is as
follows:
“All treatments produced an average yield increase
of 6.6 bu/a more than untreated control plots, and there
was a difference of 1.8 grams/100 seed in favor of treated
soybeans.
“The most effective treatment was Azodrin at 0.5 lbs/a
active with Zolone being a close second when applied at the
rate of 1 lb/a. The least effective treatment increased yields
by 3.3 bu/a.
“In closing, let me make the following remarks:
“1–It appears that insect problems are increasing on
soybeans as acreages and yields increase.
“2–Good production practices and high yielding
varieties will now allow a producer to make highly proﬁtable
yields.
“3–To consistently make the high yields of goodquality beans, recommended production practices should be
followed closely.
“4–If your production practices do not presently include
insect control, you may be losing a good share of your proﬁt.
“5–I recommend getting a copy of ‘Control Soybean
Insects’ from your agricultural extension agent. It has been
recently revised and strengthened, and will answer most of
your questions on soybean insects and control procedures.”
Address: Asst. Prof. of Entomology, Dep. of Entomology,
Virginia Polytechnic Inst.
1673. Soybean Digest. 1969. Louisiana has 22 harmful
insects. July. p. 18.
• Summary: “In Louisiana there are over 22 species of
harmful insects that attract soybeans, says Dr. Jack L.
Bagent, associate specialist in agriculture-entomology,
Louisiana Extension Service. Ten of these are considered
major pests.
“The corn earworm (Heliothis zea), the southern
green stink bug (Nezara viridula), and the bean leaf battle
(Ceratoma trifurcata) are the most serious insect pests on
soybeans. All three feed on pods.
“The other major pests are foliage feeders and are not
usually of as much importance from an economic standpoint,
although they may have to be controlled in numerous ﬁelds.
“Any time 40% of the leaf surface has been eaten,
control measures must be taken to prevent yield losses, says
Dr. Bagent.
“Bollworms and bean leaf beetles attack soybean pods
and can severely reduce yields. These insects will attack the
bloom and small pods as well as mature beans.
“All soybean ﬁelds in Louisiana should be checked

weekly to determine insect populations. Bollworms and
stink bugs should be controlled when there is an average of
one per 3 feet of row. Bean leaf beetles should be controlled
when pod damage warrants control or when 40% defoliation
has occurred.”
1674. Leng, Earl R. 1969. The soya bean explores new
territory. World Farming 11(8):8-9, 11-12. 14-15.
• Summary: Contents: Introduction. The potential. Will soya
beans do any better? History of soybean research in India
from 1965. Climatic factors. Variety selection. Seedbed
preparation. Planting techniques. Weed control. Insect
and disease pests. Harvesting and threshing. Seed storage.
Utilization: Full-fat soy ﬂour, soy milk.
For the last 3 years, the author has headed the University
of Illinois’ Coordinated Soya Bean Research Project in India.
Under this program, he has conducted India’s ﬁrst extensive
ﬁeld trials using modern soybean varieties suited to Indian
conditions. The soybean is almost unknown in many areas of
the world, such as India and Africa, where protein is in acute
short supply.
“Except for Indonesia, southern China, Taiwan, and
the Philippines, soya beans were almost unknown in the
tropical and sub-tropical regions of the world until about
1960. In the early 1960’s work in southern Brazil rapidly;
showed that good yields and high protein content of soya
beans could be produced in that area. The varieties used
were chieﬂy those grown in the Gulf Coast states of southern
United States. Yields of 1,500 to over 2,000 pounds [per
acre] were reported from experimental trials in both southern
and central Brazil, and signiﬁcant acreages are now grown in
southern Brazil.
“In 1965 research workers with the University of
Illinois, Urbana, Illinois, U.S.A., began intensive soya bean
ﬁeld trials at Pantnagar in northeastern India and at Jabalpur
in the central part of the country under a USAID contract.
The ﬁrst year’s results were only moderately encouraging;
however, the 1966 trials at Pantnagar resulted in some yields
over 3,000 pounds per acre. By 1968, it had been shown that
yields up to nearly 4,000 pounds per acre could be produced
both at Pantnagar and at Jabalpur. These outstanding results
were achieved with varieties developed by U.S. Dept. of
Agriculture plant breeders for the Gulf Coast states of
southern U.S. From these results, it is now clear that high
yields of soya beans can be obtained in much of India,
between latitudes 23º and 30º.”
A photo shows the Leng in a ﬁeld of soybeans at
Jabalpur, India. Address: Agronomist, Univ. of Illinois,
Urbana.
1675. Monsanto. 1969. Lasso: the ﬁeld cleaner that’s safe
to your beans (Ad). Soybean Digest. Aug. Inside front cover
and p. 3.
• Summary: This ad is on two full facing pages. The left
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page, in color, shows a clean ﬁeld of soybeans with a lasso
superimposed on it. “Tests prove it. You just can’t ﬁnd a
safer herbicide for your soybeans than pre-emergent Lasso.
No stunting. No slow development. No damage to delicate
feeder roots.
“But Lasso really cleans up–consistently controls a wide
variety of grasses and some broadleaf weeds. And this is
early control in the ﬁrst critical weeks when weeds can really
hurt your yields the most.
“Lasso is the selective pre-emergent herbicide that stays
on the job for 12 weeks, then breaks down completely and
disappears. No carryover to interfere with next year’s crop
plans.
“You don’t need to incorporate Lasso, either. So there’s
one less costly trip over your ﬁelds. And Lasso needs only
1/3 inch of rain to trigger its ﬁeld-cleaning action. Yet it
won’t leach out during a heavy wet spell.”
1676. Tynes, J.S.; Bagent, J.L. 1969. Stink bug damage to
soybeans. Soybean Digest. Aug. p. 18-20.
• Summary: “Stink bug damage to soybeans has been
grossly underestimated. The stink bug complex has emerged
as the greatest insect threat to Louisiana soybean yields.
Research conducted by entomologists at Louisiana State
University shows that stink bug infestations reduce soybean
yields and quality as well as drastically lowering germination
and subsequent emergence of damaged beans used as seed.
“Stink bug injury to the beans occurs when they insert
their beak through the pod and suck out a part of the bean.
Stink bug feeding can result in damaged beans from the time
the beans are in the early milk stage through the hard dough
stage of development.
“Feeding during the milk and early soft dough stage
can result in small wrinkled beans. Feeding at later
developmental stages usually results in beans with white,
chalky spots. A small raised area is usually found at the point
inside the hull where the beak punctured the hull.
“The amount of wrinkling of the bean depends on
the extent of tissue damage caused by the feeding and the
maturity of the bean at the time the feeding occurred.
“Infestations early in fruiting period: Field tests
conducted at LSU showed that fourth instar nymphs, ﬁfth
instar nymphs and adult stink bugs caused about the same
degree of damage to soybeans. The earlier in the fruiting
period the infestation started and the longer it persisted, the
greater the damage to the beans. Stink bugs were allowed
to feed on beans at different stages of pod development to
measure the effect on yields. Feeding during the hard dough
stage caused an average weight loss of 1.2 grams/50 seed.
Feeding during the soft dough stage caused an average
weight loss of 3.3 grams/50 seed. Feeding during the milk
stage caused an average weight loss of 7.6 grams/50 seed.
This was a measure of the actual weight loss only and did not
take into consideration the loss in the quality of the beans.

However, there is a lack of good techniques for determining
the...”
“Seed with no damage gave 80% to 90% emergence.
“Seed with light damage gave 64% to 75% emergence.
“Seed with moderate damage gave 27% to 40%
emergence.
“Seed with heavy damage gave 1% to 6.7% emergence.”
A half-page photo shows a “Stink bug on soybeans.”
Address: 1. Specialist entomology; 2. Assoc. Specialist
entomology. Both: Cooperation Extension Service, Louisiana
State Univ., Baton Rouge.
1677. Jethmalani, S.C.; Minor, Harry C.; Tiwari, K.L.;
Motiramani, D.P. 1969. Soybean cultivation: Package of
practices. Indian Farming 19(6):17-18, 33. Sept. Series 2.
• Summary: In 1963 soybean research was initiated at
Jawaharlal Nehru Krishi Vishwa Vidyalaya, at Jabalpur,
India, by growing soybeans imported from the United States.
The yields did not exceed 1,300 kg / ha.
Several experiments from 1968 are then described:
(1) Fertility-inoculum experiment. (2) Rate of inoculum
experiment. (3) Micronutrient experiment. (4) Planting date,
spacing and plant population experiment. Plant population
showed great inﬂuence on yield. (5) Weedicide [herbicide]
experiment. Five weedicides (Treﬂan, Vernam, Tok E-25,
Eptam, and CP 50144) were used at three different levels.
Other treatments were no weeding (control) and weed-free
conditions maintained by manual labor (two weedings).
Weed control by manual labor gave the highest yield.
The conclusion states concisely the package of practices:
1. Variety: Bragg. 2. Time of planting: Immediately after the
monsoons. 3. Fertilization (fertilizers): Gives NPK levels
with and without inoculation. 4. Rate of inoculum: 250 gm
per ha. 5. Row spacing: 45-60 cm between rows. 6. Plant
population: Approximately 4 lakh (1 lakh = 100,000) plants
per ha. 7. Weed control: Keep weeds controlled until the crop
is 1 month old. Address: Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur, MP, India.
1678. Narang, S.D.; Kaul, J.N.; Gill, G.S. 1969.
Intercropping of maize with soybean. Indian Farming
19(6):21. Sept. Series 2.
• Summary: Intercropping has been practiced since time
immemorial. It is conducted mainly with the goal of
producing better quality and quantity of rain and forage,
better utilization of land, maintenance of soil fertility,
supply of supplementary requirements of farmers, economic
distribution of labor, safety against weather conditions,
conservation of soil moisture, reduction of certain diseases
and insect pests, suppression of some weed growth, and
increased efﬁciency in use of fertilizers and irrigation water.
Two experiments show that the best method of
intercropping is to sow soybean in alternate rows with maize
planted at 60 cm x 30 cm. Soybeans work better with maize

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 719
than mash as a companion crop. Address: Dep. of Agronomy,
Punjab Agricultural Univ., Ludhiana, India.
1679. Spilsbury, Calvin C. 1969. Loading and shifting alter
soybean grades: Study reveals. Foreign Agriculture (USDA
Foreign Agricultural Service). Oct. 13. p. 10.
• Summary: “For some time now, U.S. soybean shippers
have been receiving complaints of high foreign material
content in deliveries overseas. Even though strict quality
standards are met at U.S. ports, foreign buyers complain that
soybeans unloaded for them sometimes have as much as ﬁve
times the foreign material content tolerable for the grade
of soybeans ordered. Others, whose soybeans come out of
the same ship, ﬁnd hardly any foreign material at all. Their
purchases are virtually free of chaff, seeds, rocks, broken
beans, and other trash.
“Test shipments: To solve the puzzle, ofﬁcials at
USDA’s Consumer and Marketing Service, the Foreign
Agricultural Service, and the Soybean Council of America
made a survey of the problem this year. Their study involved
shipments of soybeans to German importer Alfred C. Toepfer
and Co., who agreed to help USDA with the quality survey.
“Two soybean cargoes were tested. A total of 465,749
bushels (12,701 metric tons) of No. 3 and No. 4 soybeans
(mixed) went into the ship M/V Eelko into holds 2, 5, 9, and
deep tanks. Another 347,300 bushels (9,440 tons) of No. 3
soybeans were loaded into the M/V Tete Oldendorg in holds
1, 3, and 7.
“The vessels were loaded by gravity belts under the
close supervision of J.L. Helton, district director of the
Grains Division at New Orleans [Louisiana]. Soybeans came
from the St. Charles Elevator at Destrehan and the public
grain elevator at New Orleans–largest and most modern
elevators in the area.
“Based on weighted averages, soybeans in the Eeklo
were 3.32 percent foreign content in hold 2 and 2.58 percent
in hold 5 and the deep tanks. (Maximum tolerance foreign
materials for No. 3 yellow soybeans is 3 percent.) Soybeans
aboard the Oldendorff had an average foreign material
content of 2.53 percent.
“The vessels left for Hamburg in November 1968.
Discharge in Germany–also carefully observed by Mr.
Helton–was done with pneumatic suckers, 10-inch pipes with
removal capacity of 100 metric tons per hour from the ships.
“Probes were put into the sales hoppers at the point of
discharge, each sample representing 20 tons and all samples
mixed before evaluation. The Eeklo cargo as a whole
averaged 4.15 percent foreign material–0.83 and 1.57 percent
higher than the averages at the time of loading. Percentages
of individual samples ranged from 0.9 percent to as high as
15.4 percent foreign materials, with the highest percentages
on top of the hold.
“Upon discharge, the soybeans from the Oldendorff
averaged 2.76 percent–0.23 percent higher than the average

in New Orleans. Individual samples ranged from 1.6 percent
to 5.6 percent, and again the higher percentage lots were on
top. Comparative analysis also showed a higher percentage
of splits and moisture in samples taken from the top of the
hold.
“Results of the test: The survey revealed a number of
causes for the uneven distribution starting back in New
Orleans where the beans were loaded. As the soybeans
poured out of the elevator, conveyor belts split that stream
into two holds at one time, dividing foreign material
unevenly between the two holds. Gravity fall loading also
may have broken some of the soybeans into particles which
would then be graded as foreign material.
“Ship movements: Natural shifting of the soybean cargo
en route made the light foreign materials ﬂoat to the top
of the loads while heavier rocks and stones sank. Further,
the pneumatic unloading equipment in Hamburg may have
damaged and broken the soybeans, particularly when the
suckers were not used to full capacity.
“Evaluation of the test samples at discharge was done
by the U.S. Department of Agriculture Board of Appeals and
Review in Beltsville, Maryland. Grading factors considered
were test weight bushel, moisture, and damaged kernels. The
Board also made determination of the total of heat-damaged
kernels; weevils; black, brown, or bicolored soybeans; and
foreign materials in the test cargoes.” Address: Fats and Oils
Div., Foreign Agricultural Service [USDA]-.
1680. Robertson, I.A.D. 1969. Insecticide control of insect
pests of soya bean (Glycine max (Linnaeus)) in eastern
Tanzania. East African Agricultural and Forestry Journal
35(2):181-84. Oct. [3 ref]
• Summary: “Details of insecticide trials at Ilonga on the
control of the pest complex attacking soya bean are given
and the results are discussed.” Since 1963 a program for the
selection of improved soybean varieties has been carried
out at Ilonga. “Most of the available material came from
Southern Research Centre, Nachingwea, where intensive
work had been done on the crop since 1957.” Address:
Ministry of Agriculture & Co-operatives, Central Research
Centre, Ilonga, Private Bag, Kilosa, Tanzania.
1681. Dougherty, Charles T. 1969. The inﬂuence of planting
date, row spacing, and herbicides on the yields of soybeans
in Canterbury. New Zealand J. of Agricultural Research
12(4):703-26. Nov. [9 ref]
• Summary: Soybean varieties Adelphia, Amsoy, and Wayne
were grown at Canterbury in 1967-68. The highest seed
yields (35 bushels/acre) under Canterbury conditions were
grown at 20 inch row spacings. The results obtained from
this and previous research in 1966 and 1969 indicate that
soybeans are presently unable to compete with alternative
crops that give higher proﬁts with less risk. Address: Plant
Science Dep., Lincoln College, Canterbury, New Zealand.
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1682. Rollier, M.; Ferrif, -; Pierre, -. 1969. Le soja:
Experimentation 1966-1968 (suite et ﬁn) [The soybean:
Experimentation 1966-1968 (continued and end)].
Informations Techniques CETIOM No. 19. p. 13-36. 4th
trimester. [Fre]
• Summary: Contents: 3. Cultural techniques: Inoculation,
cultivation of weeded soybeans, weed control (desherbage)
and herbicides (triﬂuraline, chlorambene, linuron, metachlor,
Ramrod, BV 201), mechanization of cultivation. 4.
Economic aspects of soybean cultivation.
1683. Dixit, V.K.; Kishore, N. 1969. Effect of 2,4-D and
different levels of nitrogen on the chemical composition of
soybean (Glycine max). Indian J. of Science and Industry,
Section A: Agricultural Sciences 3(1):47-48. [8 ref]*
Address: Chem. Dep., Govt. Agricultural College, Kanpur,
Uttar Pradesh, India.
1684. Dougherty, Charles T. 1969. The inﬂuence of planting
date, row spacing, and herbicides on the yield of soybeans
in Canterbury. New Zealand J. of Agricultural Research
12(4):703-26. [9 ref]
• Summary: “The earliest maturing cultivar, Amsoy, was
more successful at Lincoln, and data indicate that even
earlier maturing varieties may be more suitable. Soybeans
sown at 20 in. row spacings in mid-November produced
highest grain yields with a minimum of agronomic
difﬁculties. Generally soybeans grown in rows 20 in.
apart outyielded those grown at wider row spacings and
suffered less from weed competition. Both Treﬂan and
Amiben treatments increased grain yields, particularly
where soybeans were grown at 30 and 40 in. row spacings,
even though the triﬂuralin applications reduced soybean
populations.” Address: Plant Science Dep., Lincoln College,
Canterbury, New Zealand. Present address: American
Society of Agronomy, Madison, Wisconsin, USA.
1685. Kawashima, Ryoichi. 1969. Trends of research of
soybean cultivation in Japan. JARQ (Japan Agricultural
Research Quarterly) 4(4):15-19. [4 ref. Eng]
• Summary: Contents: History of research. High
productivity: Photosynthesis, growth analysis, soil and
fertilizer, method of cultivation, high yield cultivation. Good
quality seed. Pest control. Preventative measures against
cold-weather damage.
History: The area of soybean cultivation in Japan
remained at about 450,000 ha until about 1920, when it
began to decrease gradually, falling to half (225,000 ha)
by the start of World War II. This decrease was caused by
increasing imports of soybeans from Manchuria. During
this period of decrease, research on soybean cultivation was
seldom conducted, except for breeding, and that continued
with difﬁculty.

In the years immediately after World War II, soybean
production in Japan showed no signs of increasing, being
thrust aside by production of urgently needed starch foods
[such as rice and barley].
Then in 1950 soybean production began to increase
rapidly and an area of 400,000 ha was maintained over the
next ﬁve years. Detailed studies of soybean cultivation were
undertaken during those years.
In 1945 the ﬁrst laboratory of soybean cultivation was
established at the Imperial Agricultural Experiment Station.
And with the rapid increase in cultivated area, studied
on soybean cultivation began at the national and public
agricultural experiment stations and universities.
But starting in 1955, as imports of soybeans from
the United States increased rapidly, the area of soybean
cultivation decreased year after year. But to strengthen the
competitive position of Japanese soybeans, research on
these soybeans was intensiﬁed, even after the free trade of
soybeans was opened up in 1961.
However by 1968, due to increasing soybean imports,
the area of soybean cultivation in Japan had decreased to
120,000 ha and soybean production in Japan decreased to 7%
(170,000 tons) of all demand. Nevertheless, soybean research
is still considered important as it is one of the major sources
of plant proteins.
Today, research on soybean cultivation is being
conducted at ﬁve breeding institutes and at some national
agricultural experiment stations and universities. Here, in
laboratories, advanced studies are being made. An outline
of the research results is published by the Ministry of
Agriculture and Forestry, and detailed results obtained
during successive years were collected and published in
1953 (obtained in 1939-1951) and in 1967 (obtained in
1952-1963). Address: Chief, 2nd Lab., 2nd Div. of Plant
Physiology, Dep. of Physiology and Genetics, National Inst.
of Agricultural Sciences, Japan.
1686. Kwon, Shin Han. 1969. Soybeans and soybean
products in Vietnam. Saigon: Republic of Vietnam: Ministry
of Land Reform and Development of Agriculture and
Fisheries, Agricultural Research Inst. (Saigon). 113 p. 28 cm.
[60 ref. Eng]
• Summary: Contents: Map of South Vietnam showing
all provinces and their names. Preface, by the author. 1.
Introduction: History of soybean, production and trade in the
world and in Vietnam, utilization of soybean (uses, nutritive
value of the soybean). 2. Botany of the soybean plant: Seed,
stem and pubescence, leaves, ﬂower parts, root and nodule
bacteria, genetics. 3. Ecological requirement: Germination,
temperature, rainfall, day length, soil. 4. Cultivation and
storage: Planting (land preparation, depth of seeding,
methods of seeding, rate of seeding, time of seeding,
rotation, erosion), fertilizer (manure, nodule bacteria,
nitrogen, phosphorus, calcium, potash, molybdenum,
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application), insects (maggot ﬂy, soybean insects found in
Vietnam, control), diseases (root disease, foliage disease,
seed disease), weed control, harvesting and threshing
(harvesting time, methods of harvesting, drying). 5. Variety
improvement: Aims of improvement (high yielding variety,
disease resistance, insect resistance, day length, varieties
tolerant to unfavorable soil conditions, seed size, seed color,
oil and protein content in seed, palatability), introduction
method, pure line selection method, breeding method
(making the cross, pedigree method, bulk method), regional
trials, variety puriﬁcation and multiplication (breeder’s seed,
foundation seed, stock seed, extension seed, maintenance). 6.
Seed certiﬁcation standard. 7. Bibliography.
The author thanks for their help: Dr. Thai-Cong-Tung,
Director of the Agriculture Research Institute, and Mr.
Nguyen-Huu-Quyen, Manager of Eakmat Experiment
Station.
“The history of soybean in Vietnam is meager, but
the references by Loureiro (1790) and Rumphius (1747)
mentioned the cultivation of soybean in Malaysia and
Vietnam. Harmand (1877) collected wild soybean (Glycine
laotica) in the Hue and Bassac areas, and the herbariums
[herbarium specimens] are still available at the Agricultural
Research Institute, Ministry of Agriculture, Vietnam.” Since
the history of Vietnam is closely related to that of China, it
seems likely that the soybean has been cultivated for many
centuries in what is today Vietnam (p. 1).
In Vietnam, the soybean is still not a very familiar
crop to the majority of farmers. Although the acreage has
gradually increased since 1958, production had not yet
reached 10,000 tons by 1967. According to the Agricultural
Statistics Yearbook of Vietnam, in 1966 in South Vietnam,
total soybean acreage was 6,610 hectares and production
was 7,585 metric tons, or 1.148 tonnes/ha (p. 7). The main
soybean producing provinces are all in the southern half of
South Vietnam: Long-Khanh (40% of total South Vietnamese
acreage), An-Giang (20.4%), Chau-Doc, Kien-Phong, and
Binh-Dinh (5%). In 1963 some 1,440 tones of soybeans were
imported and in 1966 some 100 tonnes were exported (p. 6).
Table 4 shows an estimate of the costs and returns per
hectare of growing soybeans at the Eakmat Agricultural
Experiment Station in Ban-Me-Thuot in 1968. The net
income or proﬁt from one hectare was about VN$26,000,
which is larger than for any other ﬁeld crops, including:
cassava (VN$22,766), mung beans ($20,267), sweet potatoes
($19,269), upland rice ($6,828), corn ($6,569), and peanuts
(VN$5,100).
Uses: “In Vietnam, the soybean is not commonly used in
daily food, but a number of foods such as soysauce, tuong [a
soft kind of miso resembling Chinese chiang in consistency,
and sold in crocks], bean curd, vermicelli, soymilk, soybean
wine, chao [fermented tofu, sold in bottles], soybean
oil, [soy] bean sprouts, and green pods [green vegetable
soybeans] are available in the market and they are gradually

becoming popular among Vietnamese.
Note: This is the 2nd earliest English-language
document seen (Oct. 2011) that uses the word “chao” to refer
to fermented tofu.
Photos (p. 11-12) show: (3) Bean sprouts and cooked
beans with tomato sauce. (4) A shop that sells soybean
products in a Saigon market. Soybean paste [tuong] is in big
jars, chao [fermented tofu] is in bottles in front, and bean
curds [tofu] are in the front left corner. (5) A Vietnamese
girl frying bean curds in the market. (6) Bottles with labels
showing various kinds of soy sauces made in Vietnam.
The highest yielding soybean varieties in Vietnam are
presently Palmetto and E-32. In trials, they yield about 1
tonne per hectare. Address: FAO Agricultural Ofﬁcer. Phone:
Saigon 91.746.
1687. Rubaihayo, P.R. 1969. Investigations into some
aspects of the production of genetic improvement of
soyabean (Glycine max (L.) Merrill) in Uganda. MSc thesis,
University of East Africa (Makerere University College),
Kampala, Uganda. *
• Summary: Between 1913 and 1960 ﬁfty-three soybean
cultivars were introduced to Uganda from the United States,
South Africa, Nigeria, and Trinidad. Past information on
research and development is presented. According to Uganda
Department of Agriculture records, experimental yields of
the order of 1,100 kg/ha were being obtained in 1955 without
the use of fertilizers. Soybean exports between 1944 and
1952 rose to a peak of 4,314 tons valued at £38,799 before
declining. These soybeans were grown as part of Uganda’s
contribution to Britain’s war-time and post-war needs.
Thereafter the market collapsed and production fell to a low
level but persisted nevertheless over large areas of Uganda.
Renewed interest in the crop in Uganda developed in
about 1965 in response to three factors: 1. Recognition of the
need for agricultural diversiﬁcation. 2. Interest in potential
production by European buyers. 3. Pressure from groups
primarily interested in the problems of human malnutrition.
Serious work was restarted with cooperation between
the Uganda government at Kawanda Research Station at
1965 and the Faculty of Agriculture at the University Farm,
Kabanyolo with the support of the Rockefeller Foundation in
1966.
The author carried out a number of agronomic
investigations and studied such factors as spacing, fertilizer
response, planting date, the effect of weed competition, and
the response of the crop to weed-control measures, both
mechanical and chemical. Several seed yields in excess of
2,530 kg/ha were recorded, and these performances led to
increased optimism about the crop.
Note: During the 1960s and part of the 1970s,
Makerere University in Uganda was also called (sort of
as an administrative title) the University of East Africa. It
was supported by the 2 other countries in the East African
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Community (Kenya and Tanzania) and accepted a quota of
students from each country. The Community was formed in
1967 and disbanded in 1977. When the other countries built
their own universities, the name “University of East Africa”
stopped being used. But Makerere Univ. still exists. Address:
Kampala, Uganda.
1688. Singh, J.N.; Saxena, M.C. 1969. Soybean at Pantnagar.
Uttar Pradesh Agricultural Experiment Station, Technical
Bulletin No. 6. 104 p. 27 cm.
• Summary: Contents: 1. Introduction. 2. Research work
up to 1966. 3. Research work during 1967-68 (Varietal
improvement work, agronomical work, microbiological
work, soybean diseases in the Tarai, entomological work,
machinery for soybean, cost and returns and market potential
of soybean). 4. Package of practices for soybean cultivation
in northern India. 5. List of ﬁrms interested in purchase of
soybean (Incl. Gosthes Soy Products, 12/1 Goocuil Lane,
Calcutta 12).
Note: The section on history is taken largely, and
without credit, from Saxena, Bhatnagar, Hymowitz and
Pandey (1967) “A Cash Crop of High Potential.”
1689. News and Observer (Raleigh, North Carolina). 1970.
Soybean yields on N.C. farms show increase. Jan. 19.
• Summary: In North Carolina, both the individual grower
record and the state average record were broken during the
past season.
The new individual champion is Dewey Smith, Route
7, Fayetteville [North Carolina], who grew 66.2 bushels of
No. 1 soybeans per acre; the old record, set in 1967, was 64.6
bushels.
The state average soybean yield was 26 bu/acre, as part
of the 1969 estimated crop of 1 million acres. It was a good
year for soybeans, according to Dr. John Clapp. extension
specialist at North Carolina State University.
If a soybean grower is unable to get a yield of 30 bushels
per acre, his main obstacles are probably acid soils (ﬁxed by
liming) and generally low soil fertility, weeds, and insects.
More growers in North Carolina should be liming their
soybean ﬁelds.
1690. Andersen, R.N. 1970. Inﬂuence of soybean seed size
on response to atrazine. Weed Science 18(1):162-64. Jan.
• Summary: Soybeans often are grown in ﬁelds treated with
atrazine the previous year for control of weeds in corn (Zea
mays L.) or sorghum (Sorghum vulgare Pers.). “If enough
atrazine remains in the soil, the soybeans may be injured.
If atrazine-tolerant soybean germ plasm could be found, it
might be beneﬁcial to breed tolerant varieties.”
It was found that large-seeded soybeans tend to be
tolerant to atrazine. Address: Plant Physiologist, Crops
Research Division, ARS/USDA, Department of Agronomy
and Plant Genetics, Univ. of Minnesota, St. Paul, Minnesota.

1691. Blair, B.D. 1970. Insect pests of soybeans. Ohio
Report on Research and Development 55(1):21. Jan/Feb.
• Summary: The two main types of insects in Ohio are soil
insects and leaf feeding insects. In recent years there have
been reports of signiﬁcant losses of soybeans from two
insect pests: the seed corn maggot (Hylemya platura) and
the garden symphylan [symphyla, symphylans, also known
as garden centipedes] (Scutigerella immaculata). Address:
Assoc. Prof., Dep. of Entomology, Ohio Agricultural
Research and Development Center (OARDC), Wooster,
Ohio.
1692. Gilbert, James C.; Chinn, J.T.; Tanaka, J.S. 1970.
Four new tropical vegetable-type soybeans with root-knot
nematode resistance. Hawaii Agricultural Experiment
Station, Research Report No. 178. 7 p. [Feb.]. Undated.
• Summary: Newly released vegetable type soybean
varieties, all released in 1969, are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All are maturity group IV created
from the cross UD288 (Hawkeye x FC 33.243) x Bansei.
“Soybean cultivars suitable for use as a vegetable crop differ
from most cultivars grown as ﬁeld crops in having larger
seeds and greater palatability to humans in the immature or
green-pod stage. In Hawaii and other islands of the Paciﬁc,
they are boiled in heavily salted water for 20 minutes and
served in the pod. The green seeds are eaten and the pods
discarded. The high protein content and palatability of this
food make it considerable potential value in the improvement
of human diets where proteins are scarce and expensive.”
Finding a replacement for ‘Bansei,’ which is susceptible
to rot knot nematodes, has been a concern of soybean
breeders at the University of Hawaii’s Department of
Horticulture. “’Bansei’ has been popular in Hawaii as a
vegetable type because of its large seed size, high quality,
and short height in the summer months. Local growers have
preferred a plant height of only 14 to 18 inches with an
early maturity rating. These comparatively small plants are
usually harvested and sold in bunches with the green pods
attached, although some growers now market only the pods
and can use taller or later maturing plant types. ‘Bansei’ has
the disadvantage of excessively short plant height during
the ‘winter’ months in Hawaii as well as being susceptible
to root-knot nematodes, root rotting fungi, and rose beetle
defoliation.
“The soybean breeding program, using a root-knot
resistant ﬁeld type from the University of Delaware (UD
288), has made available some new combinations with the
good eating qualities of ‘Bansei’ and the root-knot resistance
of UD 288 (see Fig. 1 and 2).” The two parental lines were
developed by Mr. Wan-Lai Chang of Taiwan while working
on an inheritance study of root-knot resistance toward his
M.S. degree at the University of Hawaii. Photos taken at the
Poamoho Experimental Farm, May 1968 show: (1) Bansei,
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Kailua, and Kaikoo cultivars. (2) Kailua pods in a root-knot
infested ﬁeld.
Note 1. This is the earliest document seen (June
2013) that mentions the soybean varieties Kahala, Kaikoo,
Kailua, or Mokapu Summer. None of these four varieties
was registered in Crop Science. However all four were
announced in HortScience (June 1970, p. 146-49).
Note 2. Talk with Sharon of the College of Tropical
Agriculture and Human Resources (CTAHR), Univ. of
Hawaii, Honolulu. 1999. Aug. 24. They have a database
showing the publication date of all Hawaiian agricultural
publications. This Research Report No. 178 was published in
Feb. 1970. Address: Hawaii Agric. Exp. Station.
1693. Jeffers, D.L.; Mederski, H.J.; Miller, R.H.; et al. 1970.
Attacking soybean production problems. Ohio Report on
Research and Development 55(1):3-10. Jan/Feb.
• Summary: Contents: Developing and testing new varieties
(Disoy, Magna, Prize, Amsoy, Corsoy, Beeson, Calland,
Cutler, Provar). Soybean inoculation. Use of water and
sunlight. Weed control in soybeans. Soybeans in crop
rotations. Fertilizer for soybeans. Contains 13 tables and
many photos. Address: Dep. of Agronomy research faculty,
Wooster, Ohio.
1694. Ohio Report on Research and Development. 1970.
Special Report: Soybean Research. 55(1):1-24. Jan/Feb.
• Summary: Contains various articles by different authors,
each of which is cited separately. Address: Wooster, Ohio.
1695. Schmitthenner, A. Fritz; Gordon, D.T.; Leben, Curt.
1970. Diseases affecting Ohio soybeans. Ohio Report on
Research and Development 55(1):11-16. Jan/Feb.
• Summary: Contents: Introduction. Brown spot. Downy
Mildew. Bacterial blight. Phytophthora rot (caused by
Phytophthora megasperma var. sojae). Root rot. Virus
diseases: Soybean mosaic virus (SMV), tobacco ringspot
virus (TRSV), bean yellow mosaic virus (BYMV).
Contains 4 tables and many photos. Address: 1&3. Prof.,
Dep. of Plant Pathology, Ohio Agricultural Research and
Development Center (OARDC), Wooster, Ohio.
1696. Soybean Digest. 1970. How the men with the high
yields get rid of weeds: most top yield producers still
cultivate, but there’s an increasing trend to 100% reliance on
herbicides. Feb. p. 18-21.
• Summary: “How do the men who produce top soybean
yields control weeds? What other steps do they take to get
their high yields?
“Soybean Digest asked over 80 growers with high yield
records–many of them past champions–to answer these
questions. Thirty-nine men from 16 states responded.
“They gave a variety of answers, as expected. But they
agree on certain practices.

“1–Every top producer except one used herbicides on
his soybeans in 1969, and all will use them in 1970.
“2–With two exceptions, all still cultivated soybeans
in 1969. Most consider cultivation an integral part of their
weed control operation. But more will go to all-chemical
control in 1970, including the man with the largest acreage:
James Jacks who grows 8,000 acres of soybeans annually at
Thornton, Mississippi. And there is a trend toward narrower
rows or no rows at all with increased reliance on chemicals.
“3–Top soybean yield producers generally use more then
one herbicide or a herbicidal mixture and try to tailor the
choice of herbicide to their individual weed situations. They
are interested in trying new herbicides as they come on the
market.
“4–They try to keep up with other new ideas affecting
yields. They are keenly interested in use of fertilizers as well
as the effect of row width, and also in varieties, certiﬁed
seed, growth regulators, and a host of other production
practices that include date, rate, and depth of planting, deep
plowing, and irrigation.
“The men who responded to the Digest questionnaire
averaged 700 acres of soybeans last year, and their average
yield was 40 bu/a. Their best ﬁelds or test plots averaged
56.5 bu/a.
“But they were not all big operators. Their acreage in
soybeans ranged from 35 to Mr. Jacks’ 8,000 last year.
“Adverse weather hit some of the group. Average yields
ranged from 15 bu/a (in a drought area in Missouri) to a
5-acre test plot of Donald Kuhle, Assumption, Illinois, that
went 85.33 bu/a.
“Cultivation: A sizable number of producers cultivated
only once last year. A combination of rotary hoeing and
cultivation (each once or twice) was popular. Some used
the disk with the rotary hoe or cultivator, in some cases
following fall plowing.
“Mr. Kuhle, who grows 2,000 acres of soybeans and was
a 1968 yield champion, plows in the fall, disks in the spring,
rotary hoes and cultivates, and plants at the latest possible
date. But others favor earlier planting.
“Clyde G. Scott, Sikeston, Missouri, used the ﬂame
cultivator along with the rotary hoe and the conventional
cultivator and calls this his best recent weed control idea. His
overall average yield was 40 bu/a on 225 acres of soybeans.
“Bernard McMenamy, St. Charles, Mo., used cultivation
on some but not all of his 450 acres of soybeans last year.
Donald J. Storeholder, Lyons, Ohio, plans to drill solid a few
acres of beans in 1970.
“Robert Huser, Neodosha, Kansas, who grew 220 acres
of beans, will chisel plow, try less tillage, and a broader
spectrum weed killer to permit drilling his beans solid in
1970.
“Charles D. Crawford, who grows 1,000 acres of
soybeans at Eudora, Arkansas, tries not to cultivate except
when his chemicals break down, then uses a crop maker with
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one large sweep or a rotary sidewinder.
“Preston Boyd, Hopkinsville, Ky., uses herbicides only
with no cultivation and mostly no-till planting. He will go
to more no-till beans in 1970 and says this way moisture is
no serious problem. He averaged 50 bu/a on 200 acres of
soybeans last year.
“And Mr. Jacks plans all chemical weed control with no
cultivation after seeding on his big soybean acreage this year.
He says only a small amount of spring plowing will conserve
moisture. He expects the moisture conservation and a level
row proﬁle for harvest to increase yield. Mr. Jacks recently
changed from 38- to 30-inch rows.
“Pressing problems: Almost twice as many producers
listed broadleaved weeds as compared to grasses as their
most pressing weed problem. Pigweeds led the list with
cockleburs close behind. Foxtail and giant foxtail were by all
odds the most important grasses. A few listed johnson-grass.
Growers listed 17 troublesome weeds and 6 grasses.
“Mr. McMenamy says the cocklebur is becoming worse
than any other weed in southeast Missouri and will be the
most serious weed in 1970. But Allen I. Earley, Milford,
Illinois, calls grass the worst weed problem. He says timely
working of the ground ahead of the planter remains the best
weed control idea, but weather doesn’t always permit.
“John A. Ludens, Davis, South Dakota, is happy over
his results with chemical control. ‘We have been using
herbicides for several years and we just don’t have much
weed problem,’ he says.
“Eldon K. Ewalt, Knox City, Missouri, has found that
soybeans following corn treated with atrazine has worked
fairly well.
“Mr. Storeholder at Lyons, Ohio, says, ‘Know your
weed problem before planting as it makes a lot of difference
in the herbicide to use on each ﬁeld.’ He grew 112 acres of
soybeans in 1969 and the yield on his top ﬁeld was 72 bu/a.
“Richard Johnson, Beloit, Wisconsin: ‘In our area the
past year everything was against us. We drowned out, hailed
out, dried out. You could not cultivate and all weeds went
to seed for next year, such as quackgrass, horseweed, water
weed, foxtail. I would like to know the best spray for each
weed. With declining bean prices, you have to have bigger
yields.’
“Sherrell Bean, Lamar, Missouri: ‘Large-seeded weeds
such as cocklebur, annual morningglory, and jimson have the
ability to sprout and emerge from well below the herbicide
zone, making them difﬁcult to control. It is my thinking that
since I have gone from moldboard plowing to chiseling I will
not be incorporating nearly as many of these seeds at this
extreme depth so that the existing seeds will be concentrated
more in the “herbicide layer” and thus more easily controlled
by the herbicide. Since I quit moldboard plowing 3 or 4 years
ago I believe I can see an improvement in results of some
herbicides which could be attributed to the location of the
weed seed in the soil.’

“Jim Peeler, Hamburg, Iowa, writes: ‘I fall plow or
chisel, depending on soil condition, disk in Treﬂan with
fertilizer in early spring, disk again about a week before
planting, then level with 24-ft. spring tooth ahead of planter.
“’I use a 600 series Allis-Chalmers 6-row 30-inch
planter. I then run a rotary hoe once or twice, then cultivate
once, twice if needed. I hire high school girls to walk for
weeds that are left. The girls will do a lot more work than
boys.
“’This year I used some Amiben and Lasso. It was too
wet to apply Treﬂan early. I liked results from both products.’
“Mr. Peeler adds: ‘As a custom combine operator I
ﬁnd a lot of bean farmers expect miracles from chemicals
and don’t put much effort into the crop. Let weeds, grass,
volunteer-corn, etc. take their crop. Then they wonder how
come their beans didn’t make as much as the ones down the
road that were cared for like they should be.’
“Some of the larger operators, including Mr. Jacks and
Mr. Crawford, are ﬂying on herbicides. Says Mr. Crawford:
‘If the grass or weeds are not too bad we will plant and then
just before the soybeans come out of the ground we will ﬂy
on DSMA and Lorox. That gets the vegetation plus some
weed control with Lorox later and we don’t have to hurry to
get back with our postemerge for about 10 days to 2 weeks’”
(Continued).
1697. Soybean Digest. 1970. How the men with the high
yields get rid of weeds: most top yield producers still
cultivate, but there’s an increasing trend to 100% reliance on
herbicides (Continued–Document part II). Feb. p. 18-21.
• Summary: (Continued): “Proﬁt-making ideas: The men
who answered the questionnaire offered several proﬁtmaking ideas for the 1970’s.
“Mr. Kuhle at Assumption, Illinois, says: ‘I have a
5-year rotation with lime. As the overall soil fertility levels
increase–more phosphate and potash and some nitrogen–
soybean yields increase.’
“But Mr. Crawford at Eudora, Arkansas, notes: ‘I have
used a heavy rate of fertilizer and have increased yields but
at the rates I used it wouldn’t be economical.’
“Harris H. Barnes Jr., formerly with Oakhurst Co.,
Clarksdale, Mississippi, and now southern editor for Farm
Quarterly, says irrigation is the ‘greatest thing I know of to
break the yield barrier in the South.’ He says Oakhurst will
go to more land forming and irrigation to up yields in 1970.
The area suffered from drought last year.
“Storeholder at Lyons, Ohio, says he will try a new
planter he made to try to get a more uniform seed spacing
and will solid drill a few acres.
“Mr. Bean at Lamar, Missouri, advises that soybeans
should be harvested at as high a moisture level as the
combine can handle efﬁciently for most proﬁt. He ﬁgures
that soybeans are penalized more for actual loss in weight
below 13% than they are docked for moisture over 13%.
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“Key problems for 1970’s: The high-yield producers
see markets, declining prices, rising costs, and the resulting
squeeze on proﬁts as by all odds the key problems facing
growers in the 1970’s.
“They see the need for market promotion, and mention
the problems of farm legislation and price support, and the
possibility of controlled acreage.
“Some feel too much new acreage is being planted to
soybeans.
“Storeholder at Lyons, Ohio, sees the threat of increased
soybean acreage and lower prices as the key problems of the
1970’s. Mr. Crawford at Eudora, Arkansas, says the problem
is ‘the high cost of everything and the low return.’
“The American Soybean Assn.’s past president Barnes
at Clarksdale, Mississippi, calls one of the key problems, ‘To
get all growers to realize that market development is just as
important as growing beans.’
“The only production problem that ranks with markets
and proﬁts in importance is insects and diseases, according
to these men. Mr. Bean at Lamar, Mo., says, ‘As soybeans
occupy more acreage in an area, particularly on a continuous
basis, existing disease and insect problems will become
much more serious.’
“’Each grower has to evaluate his own situation and
ﬁgure out what works best for him on his particular farm. A
suggestion would be for him to run test plots using different
rates of fertilizer, try some narrow rows, using different
chemicals. Then study each plot and work out the system.
“’We had a plot this year where we used over 135 units
of nitrogen, one plot where we just used mixed. After we got
our Treﬂan down in February, we ﬂew fertilizer in on some
ﬁelds at blooming time.
“’Test plots take time, but they are the only way to
learn.’
“Mr. Kuhle at Assumption, Illinois, notes that soybeans
make unusually heavy demands on phosphorus and
potassium. ‘Soybeans are grown on many soils naturally low
in phosphorus. If the deﬁciency is not corrected, low yields
are likely to occur.
“’Shortage of nitrogen may limit yield. Soil acidity,
usually caused by a shortage of calcium, reduces the
nitrogen-ﬁxing ability of soybean rhizobia.’
“Mr. Storeholder, at Lyons, Ohio: ‘Last year was a poor
year to judge anything in our area. It was wet and cold till
the last week in June, then we had a 10½-inch rain and hail
July 4, which about wrecked everything. Herbicides, which
should have worked, didn’t, some killed beans and had to
be replanted. Tenoran saved most of my bean crop last year.
However, it didn’t work in 1968 at all.’
“Maurice E. Gray, Highland, Kansas: ‘If you want high
yields plant your best ground in soybeans and not corn as
most farmers do.
“’The big problem on all farms is the net proﬁt at
the end of the year. You have to take into consideration

everything you do over the entire year. Much education is
needed in every phase of farming. Over this broad spectrum
the most important is management. Once this is improved,
other things just naturally come.’
“Some, after trying everything else, fall back on
Providence. Travis E. Parker, Drew, Mississippi, writes,
‘We expect the Good Lord not to give us 17 days with the
temperature being above 100º,’ as He did in 1969. And Mr.
Johnson at Beloit, Wisconsin, will ‘pray to God for more
help from Mother Nature.’”
1698. Timmons, F.L. 1970. A history of weed control in the
United States and Canada. Weed Science 18(2):294-307.
March. [203 ref]
• Summary: There was little interest in weeds before about
1900; the literature before that date generally mentioned use
of mechanical devices and inorganic herbicides for weed
control. Research with inorganic chemicals as herbicides
began in Europe in the 1890s and in a few states and
provinces, and was increased at a rapid pace until the early
1940’s. “New developments in mechanical and biological
control of weeds increased steadily during the same period.
However, weed control remained a relatively minor phase of
agronomy, botany, horticulture, agricultural engineering, and
plant physiology until the early 1950’s, when the modern era
of chemical weed control began.
The ﬁrst important herbicide was 2,4-D, discovered and
developed in about 1942-1944. Within ten years, a greatly
increased interest in weeds began to develop in academia,
among scientists, federal and state governments, industrial
companies and the general public.
In 1956, the ﬁrst meeting of the Weed Science Society
of America was held and Weed Science was adopted as its
ofﬁcial journal.
Note: The original title of this journal was actually
Weeds from Oct. 1951 to Oct. 1967 (vols. 1-15) and the name
of the society was initially the Weed Society of America.
A second major breakthrough was the discovery of the
phenoxy herbicides.
“The number of herbicides in general use in the United
States and Canada increased from 15 in 1940 to 25 in 1950,
and to 100 in 1969.” Address: Leader, Weed Investigations,
Aquatic and Noncrop Areas, Crops Research Div., ARS,
USDA, University of Wyoming, Laramie, Wyoming.
1699. Clemson Univ. Extension Service and Federal
Extension Service. 1970. Soybean Diseases: Photo
description and life history information. Soybean Digest.
April. p. 51-52.
• Summary: Contains color photos and concise descriptions
(with scientiﬁc names) of the following: Bacterial leaf
disease. Downy mildew. Cercospora leaf spot. Stem and pod
blight. Southern stem blight. Anthracnose on stem. Sting
nematode damage to roots. Lance nematode damage. Purple
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seed stain. Address: South Carolina.
1700. Hartwig, E.E.; Epps, J.M. 1970. An additional gene for
resistance to the soybean cyst nematode, Heterodera glycines
(Abstract). Phytopathology 60(4):584. April.
• Summary: Contains: “Abstracts of the 1969 Annual
Meeting of the Northeastern Division of the American
Phytopathological Society.”
Page 584: “The soybean cultivar Peking has been used
as the source of resistance to the soybean cyst nematode in
developing the cultivars Pickett, Dyer, and Scott. Resistance
to Peking is conditioned by three independent recessive
genes rhg1, rhg2, and rhg3 and a dominant gene Rhg4 which
is closely linked with the Ii locus. The Ii locus controls seed
coat color. A strain of the cyst nematode found in Virginia
reproduces on Peking, but P.I. 90763 gives complete
resistance. Genetic studies show that P.I. 90763 carries an
additional recessive gene for resistance.” Address: 1. ARS,
USDA, Stoneville, Mississippi; 2. ARS, USDA, Jackson,
Tennessee.
1701. Rebois, R.V.; Epps, J.M.; Hartwig, E.E. 1970.
Correlation of resistance in soybeans to Heterodera glycines
and Rotylenchulus reniformis. Phytopathology 60(4):695700. April. [16 ref]
• Summary: “All Heterodera glycines (soybean cyst
nematode)-resistant soybean cultivars tested were also
resistant to Rotylenchulus reniformis (reniform nematode).”
Address: 1. Research Nematologist, Crops Research Div.,
ARS, USDA, Auburn, Alabama; 2-3. Stoneville, Mississippi.
1702. Soybean Digest. 1970. There are many implications
in the ban on DDT. “Banning some pesticides will actually
increase pesticide use and the dangers...” April. p. 49.
• Summary: “An entomologist at South Dakota State
University is worried that the federal ban on DDT could pave
the way for state or local bans on several other pesticides and
the result could raise more problems than it would solve.
“Ben Kantack, extension entomologist at SDSU, says
complete withdrawal of certain pesticides is not in the best
interest of agriculture and may not be in the best interest of
other segments of society. In fact, banning some pesticides
will actually increase pesticide use and the dangers that some
people associate with them.
“Control Better: ‘I am not trying to discourage the idea
of controlling insecticide use,’ says the specialist. ‘But few
people apparently realize the high degree of protection and
control that already exists.’
“For example, not many people know that evaluations
of pesticides both those that are in use and those that might
be used, are being conducted constantly by manufacturers
and by three federal agencies: USDA; Health, Education and
Welfare; and the Department of Interior. Industry is doing
extensive research on the problem.

“Still another fact that people do not realize or will not
believe is the constant effort to replace pesticides where
suitable alternatives exist. For example, a review of research
development expenditures for 1968 indicates that over half
of the entomology research funds are being used to develop
control methods that might replace pesticides. Because
of this type of research, alternatives were found for DDT
without economic harm to agriculture.
“Trigger Increase: The banning of a speciﬁc insecticide
before alternatives are provided will simply trigger an
increase in the use of some other insecticide in many cases,
says Dr. Kantack.
“For example, some concern has been raised about
toxaphene.
“Dr. Kantack estimates that about 46,000 acres of
cornﬁeld borders were sprayed with toxaphene in South
Dakota last year for armyworm and grasshopper control.
‘Had we not used toxaphene we would have had to apply
at least 10 times that much insecticide of another type to
accomplish the same degree of insect control. It might be
less hazardous to use toxaphene in smaller quantities than it
would be to use another material in larger quantities.
“’By and large I think we have a group of farmers and
pest control operators that are very careful,’ Dr. Kantack
says.
“If you follow the line of thought that complete
withdrawal of a product is necessary to prevent misuse you
could build a very good case for the complete withdrawal
from the market of a number of products including many
medicines and the common aspirin.”
A small portrait photo shows Dr. Ben Kantack.
1703. Barnes, W.C. ed. 1970. New vegetable varieties list
XVII. HortScience 5(3):146-49. June. [4 ref]
• Summary: The section titled “Soybean, edible” (p. 148)
gives details on four new varieties: Kahala, Kaikoo, Kailua,
and Mokapu Summer. All were released in 1969 by the
University of Hawaii Agric. Exp. Station in Honolulu, and
all have resistance to root-knot nematode. For details, see
Hawaii Agric. Exp. Station, Research Report 178.
Sixteen prior lists of new vegetable varieties introduced
since 1936 were published in Vols. 63-92 of the Proceedings
of the American Society for Horticultural Science, and
Vol. 4, No. 1 of HortScience. Address: Clemson Univ.,
Charleston, South Carolina.
1704. Oakes, A.J. 1970. Legumes in the U.S. Virgin Islands.
Turrialba (Costa Rica) 20(2):153-65. April/June. See p. 15760. [46 ref]
• Summary: This article, received for publication in April
1969, contains extensive information on soybeans. More than
80 soybean lines, comprising introductions from Central and
South America, and established varieties from the continental
United States, were evaluated in variety trials from 1962 to
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1965 at the Virgin Islands Agricultural Experiment Station,
Kingshill, St. Croix, U.S. Virgin Islands. Starting on Sept. 13
each year, the soybeans were planted at 2-week intervals at
the onset of the wet season and harvested during the ensuing
dry season in January. The varieties Biloxi and Otootan
produced the most growth. Improved Pelican and Yellow
Gatan were among the others tested.
“During long day lengths, the plant continues vegetative
growth and, under ﬁeld conditions, initiates ﬂowering when
the daylength period has shortened below a critical level.
This critical day-length factor is speciﬁc for each variety...
The optimum planting time for soybeans in the Southern
United States occurs when the day length reaches or exceeds
14.5 hours. Day lengths of this duration are never attained
at the latitude of the Virgin Islands. Available soil moisture
is often the controlling factor which determines the planting
date of the crop in the dry Tropics, including the Virgin
Islands.”
“A combination of factors, including photoperiodic
response, soil alkalinity, inadequate and poor distribution of
rainfall, susceptibility to crop pests [such as soybean-cyst
nematode], and weed competition contribute to the lack of
success in growing soybeans in the Virgin Islands. Based on
these results, soybeans are not recommended as a forage or
grain crop under local conditions. These results, along with
similar results from other tropical areas, emphasize the need
for developing varieties through plant breeding techniques
which are adapted to the dry Tropics.”
Note: In May 1996 Dr. Martin Adjei, agronomist at the
University of the Virgin Islands, Agricultural Experiment
Station (Kingshill, St. Croix) said that the last soybean trials
in the Virgin Islands, conducted in the late 1960s and early
1970s, are described in this document. No soybean research
is being done currently. Address: Research Agronomist,
Crops Research Div., ARS, USDA, Beltsville, Maryland.
1705. Wadhi, S.R.; Verma, B.R. 1970. Short notes:
Interception of Bruchidus multivariegatus (Pic) (Bruchidae:
Coleoptera) from Glycine javanica seeds imported from
Kenya and a new host record for this bruchid. Indian J. of
Entomology 32(1):86-87 + 4 plates. March. (Published June
1970). [6 ref]
• Summary: A small sample of seeds of Glycine javanica
was imported in November, 1968 from Kenya by the
Division of Plant Introduction, Indian Agricultural Research
Institute, New Delhi. About 3% of the seeds were found to
be infested with Bruchidus multivariegatus (Pic).
“Soybeans are usually free from bruchid infestation and
the only records are of Bruchus chinensis on G. hispida seeds
(Bridwell, 1917), Bruchus sp. also on G. hispida (Goidanich,
1927), and Bruchus analis on soybean seeds (Darling, 946).”
Note: By the 1970s Glycine javanica had been renamed
Neonotonia wightii and was no longer considered to be a
relative of the soybean. Address: Div. Entomology, Indian

Agricultural Research Inst., New Delhi-12, India.
1706. Dowler, Clyde C.; Hauser, E.W. 1970. An injectorplanter for subsurface placement of herbicides. Weed Science
18(4):461-64. July. [4 ref]
• Summary: “Abstract: We constructed an injector-planter
which simultaneously plants seed [peanuts] and injects
herbicides. It effectively placed volatile herbicides under the
soil surface in precise spatial relationship to crop seed.”
Injected vernolate effectively controls weeds in peanuts
and soybeans with excellent crop tolerance. Address:
Research Agronomists, Crops Research Div., ARS, USDA,
Coastal Plain Experiment Station, Tifton, Georgia.
1707. Golden, A.M.; Epps, J.M.; Riggs, R.D.; Duclos,
L.A.; Fox, J.A.; Bernard, R.L. 1970. Terminology and
identity of infraspeciﬁc forms of the soybean cyst nematode
(Heterodera glycines). Plant Disease Reporter (USDA)
54(7):544-46. July. [12 ref]
• Summary: “Abstract: The term ‘race’ was selected for
designation of infraspeciﬁc forms of the soybean cyst
nematode. The criterion to be used in determining the race
status of a particular population of this nematode is its ability
to reproduce on a set of selected soybean differentials. Tail
length of infective nematode larvae should be included
as supplemental data for each race when ﬁrst reported.
Guide lines to be followed in making race determinations
are suggested. Four races (numerically designated) of the
soybean cyst nematode known to occur in the United States
are characterized.
“The soybean cyst nematode, Heterodera glycines
Ichinohe, 1952, is now known to infest well over two million
acres in 11 States in the United States. Since its discovery
in this country in 1954 (12), evidence has been developed
over the years to indicate that this nematode is not uniform
morphologically nor in host response on certain soybean
varieties in all areas of its occurrence. Golden and Epps
(2) characterized three different types based principally on
length of tails and tail termini of larvae. Ross (8) and Smart
(9) reported on ‘strains’ of the nematode as determined
by host response. Riggs and Hamblen (6) gave extensive
host data on H. glycines in Arkansas...” Address: 1. Crops
Research Div., USDA ARS, Beltsville, Maryland, & Jackson,
Tennessee; 2. Dep. of Plant Pathology, Univ. of Arkansas,
Fayetteville.
1708. Soybean Digest. 1970. News in brief: Dramatic trend
to herbicides. July. p. 11.
• Summary: “The most dramatic recent shift in soybean
production practices has been to the use of herbicides. Most
producers in all parts of the belt are now applying them to
beans, according to our reporters. Usage varies from 50%
to 100% in the different localities. Just a few localities still
report that only a minority of farmers are using herbicides.
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“Hudson Wren, Wilson, Arkansas, says 85% or more
of the soybean acreage in Mississippi County is receiving
herbicides, including post-emergence. Edwards Barhem, Oak
Ridge, Louisiana, reported 85% to 90% of soybeans there
would be preemerged and over half will receive some sort of
herbicide postemergence.
“A.J. Boysen, Wapello, Iowa: ‘Producers readily accept
the advantages herbicides accomplish in their cropping
program. Probably 85% of farmers now use some form of
herbicide on soybean ﬁelds.’
“Indiana agricultural statisticians report that of 3.3
million acres of soybeans harvested in Indiana last year,
69% were treated, mostly for weed control. Major herbicide
used was Amiben with a total treatment of 1.4 million
acres. Alachlor was second with 301,000 acres. The Indiana
statisticians say that weed control in soybeans was not quite
as effective as in cornﬁelds. Only a small percentage of the
Indiana harvested acreage was treated with an insecticide,
they found.
“A postemergence weed control program could mean
extra bushels of soybeans for you if you did not use a
preemergence herbicide, or if it didn’t control all the
weeds, says H.W. Luck, University of Tennessee extension
agronomist. But he stresses that timing of postemergence
herbicides is extremely important.”
1709. Soybean Digest. 1970. The most prevalent [soybean]
diseases in Illinois. July. p. 18-19.
• Summary: “A 12-year survey of Illinois soybean diseases
shows these leaf-spots to be the most widespread: bacterial
pustule, downy mildew, brown spot and bacterial blight.
“University of Illinois plant pathologist M.P. Britton
gives this rundown on the four diseases
“+ Bacterial pustule, a warm-weather disease, hits
Illinois ﬁelds in July. Most Illinois-grown varieties are
susceptible–except Clark 63.
“Small, yellow-green spots with reddish-brown centers
characterize the disease. The spots are most obvious on the
upper leaf surface. The central part of the spots appears
slightly raised and develops into a small blister or pimple.
“Where heavy infections occur, killed tissue runs
together, resulting in large, dark-brown spots that ﬁnally
break and give the leaves a ragged look.
“During late summer, the disease is difﬁcult to
distinguish from bacterial blight. However, bacterial pustule
does not develop the water-soaked area around the center of
the spot, as bacterial blight does during its early stages.
“ + Downy mildew is widespread in Illinois, but does
not cause serious damage. This fungus disease produces
small, pale-green spots on the upper leaf surface. Later, the
spots become dark gray to brown. Small, grayish tufts of
mold develop on the spots on the lower leaf surface. The
tufts dry down and make the disease hard to identify.
“ + Brown spot has become more prevalent in recent

years. Crop rotation is the only way to combat the disease.
Once the disease is present in a ﬁeld, planting successive
soybean crops will allow the disease to build up to damaging
levels.
“Warm, moist weather and poor drainage favor the
spread of brown spot. One of the early diseases each season,
brown spot appears as angular, reddish-brown spots on the
ﬁrst pair of emerging leaves. The coloring is most easily
noticed on the underside of the leaves. The disease moves
upward to the younger leaves and infected leaves turn yellow
and fall off. The brown discoloration may also appear on
stems, branches, and pods as lesions or specks that vary from
dots the size of pinpoints to those about one-eighth inch
long.
“+ Bacterial blight is one of the most widespread
diseases in Illinois. Hot weather checks the development
of the disease. Hope of control lies in breeding resistant
varieties.
“Bacterial blight is usually one of the ﬁrst leafspot
diseases to appear on young plants. Small, angular spots
varying from yellow to brown develop on plant leaves. The
brown, central area of the spots is usually surrounded by a
water-soaked margin. Yellow borders surrounding the spots
are more noticeable on the top side of the leaf.
“If the infection travels along the veins, or if the plant
gets hit by a beating rain, the leaves may have a torn, ragged
appearance.
“Like other leaf diseases, bacterial blight can cause
leaves to drop. Usually, Illinois’ hot weather prevents
serious–crop loss from bacterial blight.
A photo shows a diseased soybean leaf. The caption:
“Symptoms of brown stem rot on soybean leaﬂet. Infected
plants don’t always show symptoms.”
1710. Soybean Digest. 1970. Suggestions for disease control.
July. p. 19.
• Summary: “Allen H. Allinson, Virginia Polytechnic
Institute, Blacksburg, offers the following on cultural
methods for control of diseases:
“ + Deep plowing
“ + Complete coverage of decaying organic matter–
weeds, cornstalks, cover crops. The best way to accomplish
this is to use a trash-coverer plus a jointer-coulter
combination when plowing.
“ + Plant as ﬂat as possible–not down in a furrow. This
can best be accomplished by using a wide press-wheel on
planter.
“ + Nondirting cultivation. Soils are generally infested
with certain soil-borne disease organisms and when soil is
thrown around the base of a seedling it is likely to become
diseased. Any early cultivating, especially, should be ﬂat
and shallow. Chemical weed control will help. Research
has shown at least one midseason shallow cultivation to be
beneﬁcial.”
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1711. Soybean Digest. 1970. What is the nature of disease
resistance? July. p. 19.
• Summary: “Dr. John Dunleavy, professor of plant
pathology, USDA-ISU, Ames, Iowa:
“’At the University of Illinois, Dr. Jack Paxton and
Dr. Don Chamberlain are interested in studying just what
constitutes disease resistance; what there is about a resistant
soybean plant that precludes the entry of disease fungus and
lends resistance to the plant.
“’Resistant plants actually synthesize a product which
they didn’t have before penetration of the fungus to prevent
development of disease. We know that if we give the plant
a certain treatment we can inactivate this substance. And
varieties that are normally resistant to phytophthora disease
then become susceptible but, after a period of time, the plant
again regains the ability to synthesize this material.’”
1712. Soybean Digest. 1970. Iowa’s increasing soybean
acreage. July. p. 18.
• Summary: “Iowa will probably become the leading
soybean state with about 1 of every 4 tilled acres planted to
this crop, states Jim Reynolds in Iowa Farm Science. This
means that on the average every acre in Iowa will be in
beans at least 1 out of 4 years–some more often since there
will continue to be considerable continuous corn. Soybean
disease control will be complicated since rotation is one of
our most important disease control methods.
“Brown stem rot probably will continue to be the most
important soybean disease in Iowa in the 1970’s. This
disease seems to ﬂuctuate from year to year, apparently with
the weather. This could lull growers into false security and
some will not follow a strict, clean rotation with resulting
loss in yield.
“Resistant varieties are coming, but the resistance seems
to fail when conditions are favorable for severe disease. Red
clover has been implicated as a carrier of the brown stem rot.
This will complicate rotation plans for control.
“As the price of seeding soybeans increases with the use
of narrower rows, scientists will focus on optimum seeding
rate. This could mean more precise seed-placing machinery
and a new look at preplant seed treatments with fungicides.
“Phytophthora root rot may become a problem in eastern
Iowa, but the gene for resistance to Race 1 of the fungus
should handle this problem. New races of this disease can
arise to complicate control, but it probably won’t reach
epidemic proportions in Iowa.”
Note: In 1969 Illinois was the leading soybean
producing state with 220.966 million bushels grown on 6.710
million acres. Iowa was the No. 2 soybean producing state
with 174.339 million bushels grown on 5.464 million acres.
1713. Probst, A.H. 1970. Fifty years of soybean variety
improvement. Soybean Digest. Aug. p. 66-70.

• Summary: Contents: Introduction. The trend to yellow
seed. Common objectives of soybean breeders: High yield,
high oil content, high protein content, disease resistance,
improved seed quality, maturity to ﬁt rotations, shattering
resistance, desirable plant height, lodging resistance, high
podding from soil level. Threat of root rot. Reasons for
yields of 100 bushels/acre.
“Soybean varieties have played a vital role in the
expansion of soybean production and in the development of
a soybean industry which has been favorable to the producer,
the processor, and the consumer in the U.S. Soybeans were
scarcely known in the U.S. before the beginning of the 20th
century. Prior to the numerous introductions by the U.S.
Department of Agriculture beginning in 1898, there were not
more than eight varieties grown in the U.S.
“The slow but steady growth of the soybean crop in
the early part of this century, especially up. to 1920, was
tied mainly to its use as a forage crop. The crop was used
extensively for hay, and to a lesser extent for soilage, silage,
green manure, lambing- or hogging-off when grown as a
companion crop with corn, and for direct feeding of the
beans.
“The importance of soybeans as grain in this early
period related primarily to production of seed for the above
purposes. When ofﬁcial production estimates of the crop
became available in 1924, of the 1,782,000 acres produced,
only 448,000, or 25%, were harvested for beans. It was not
until 1941 that 5,881,000 acres harvested for beans surpassed
the 5,510,000 acres grown for all other purposes.
“The development of the soybean processing industry
was nudged into being mainly by World War I when
there was such a shortage of fats and oils in the U.S. that
it was necessary to import Manchurian soybean oil. The
industrialization of an otherwise entirely farm crop in the
U.S. began to take place.
“Although a processing industry was emerging, the need
of high-oil-type soybeans continued to have competition
from hay-type soybeans. The acreage for hay reached
4.8 million acres in 1940 and then declined very rapidly.
Production of soybeans for processing increased at a
phenomenal rate following the start of World War II in 1941.
“Thus, through the ﬁrst 15 to 20 of the past 50 years
there was still considerable work done in the development
of soybean varieties for hay and nongrain uses. There was
an increasing emphasis on development of varieties with
a high-oil content as well as emphasis on the development
of vegetable varieties for human consumption. In this early
period there was a shift in emphasis from black- or brownseeded hay types to yellow-seeded varieties which were thinstemmed and would serve a dual purpose for both hay and
processing for oil and meal.
“The trend to yellow seed: There was a trend to
produce meal only from yellow-seeded soybeans to give a
uniform-appearing product. This trend was a factor in t h e
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development of yellow-seeded varieties.
“Of major importance in variety development in the
past 50 years has been the introduction of many varieties and
types from the Orient and other areas of the world.
“Well over 10,000 introductions have been brought into
the U.S. since 1898. Approximately 4,775 introductions were
brought in by W.J. Morse and P.H. Dorsett who spent 2½
years during 1929-1931 on an agricultural exploration trip in
Japan, Korea, and Manchuria.
“The germplasm collection today numbers about 3,200
types plus nearly 300 named varieties. These introductions
range from very early to very late in maturity and serve as a
base for the development of superior varieties.
“Through 1940 most varieties were released either as
direct introductions, rogued introductions, or selections
from introductions. Some selections from introductions may
have been of hybrid origin. A few varieties developed from
introductions which played an important role in the rapid
expansion of acreage planted for processing 20-50 years
ago included Dunﬁeld, Illini, Manchu, Richland, Mukden,
Mandarin, Habaro, Boone, Patoka, and Roanoke. All
vegetable-type varieties up to 1956 were introductions.
“Only a few varieties released through 1940 are
known to have come from artiﬁcial hybridization-breeding
programs. These include Mamloxi, Mamotan, Mamredo,
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and
Yelredo.
“Of this group, only Ogden, with numerous good
qualities sought in varieties today, was grown extensively for
a long period. The popularity of Ogden was such that nearly
30 years after its release in 1941 some of it was still being
grown commercially.
“Following 1940, and especially after 1950 there have
been few varieties released which have come directly from
introductions. A few varieties, developed mainly by farmers
or seedsmen, have originated as selections from released
varieties. These varieties have seldom, if ever, been a distinct
improvement over the best varieties recommended by
experiment stations at the time of their release.
“The establishment of the U.S. Regional Soybean
Industrial Products Laboratory (now the U.S. Regional
Soybean Laboratory) in 1936 at Urbana, Illinois, brought
about a tremendous increase in soybean breeding. Variety
development immediately lost its provincialism and went
‘big league’ to have an immediate impact nationally and
eventually internationally. Today, the efforts of personnel
working both within the agricultural experiment stations and
the U.S. Department of Agriculture are reﬂected in better
varieties in many parts of the world, including some areas
where the soybean originated.
“Soybean breeders generally have had a common set of
objectives in developing new varieties which include:
“High yield
“High oil content

“High protein content
“Disease resistance
“Improved seed quality
“Maturity to ﬁt rotations
“Shattering resistance
“Desirable plant height
“Lodging resistance
“High podding from soil level
“These objectives in total add up to the development
of higher yielding, higher protein, and higher-oil-content
varieties–all of which are direct beneﬁts to the producer, the
processor, and the consumer.
“Threat of Root Rot: During the American Soybean
Assn.’s 50-year period there have been times when soybean
breeders have had to make a quick change in direction
to meet emergencies. The inroad on yield and the threat
to eliminate soybeans as a crop created by phytophthora
root-rot, especially in parts of Ohio, Indiana, Ontario, the
[Mississippi] Delta area, and elsewhere, dictated immediate
action. Phytophthora root-rot-resistant varieties were
developed and released in the early 1960’s. There has been
a succession of resistant varieties since to minimize effects
of the disease. Resistance to other diseases are available
in numerous other varieties to minimize losses and avoid
emergencies.
“The emergency created by the presence and spread
of the cyst nematode required a crash breeding program.
Obstacles were overcome and varieties were developed
quickly which changed the emergency into ‘production as
usual.’ New resistant varieties are now a part of breeding
programs where the cyst nematode is a problem.
“Several extensive soybean breeding programs are
devoted now to the development of brown-stem-rot-resistant
varieties and to improve quality of seed in varieties. These
are major problems in extensive soybean-producing areas.
“Soybean breeders have recognized the need for
special-purpose varieties, especially for foreign markets.
Several vegetable-type and high-protein varieties have been
developed.
“Today, there are many excellent varieties available to ﬁt
any production area from about 27º latitude in Florida to near
50º latitude in Canada A recent listing of the leading soybean
varieties for the U.S. and Canada included 39, plus seven
special-use varieties, ﬁve of which were vegetable types and
two were high-protein types.
“Since 1943 over 80 varieties have been or are in the
process of registration by the American Society of Agronomy
or, more recently, the Crop Science Society of America.
“The major part of soybean-variety development in the
past has been accomplished by public agencies, particularly
the agricultural experiment stations and the U.S. Department
of Agriculture. At least one private company has been
breeding soybeans for many years; a few for shorter periods”
(Continued). Address: USDA Research Economist, and Prof.
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of Agronomy, Purdue Univ. [Indiana].
1714. Probst, A.H. 1970. Fifty years of soybean variety
improvement (Continued–Document part II). Soybean
Digest. Aug. p. 66-70.
• Summary: (Continued): “During the past few years, a
few number of private companies have entered the ﬁeld of
soybean breeding and the development of private-brand
soybean varieties, some rather extensively and others to a
lesser extent. Still other companies may become active in
this endeavor if Congress passes the Plant Variety Protection
Bill. This recent activity in soybean breeding is certain to
bring many new varieties on the market. Much progress has
been made in soybean-variety improvement in the past 50
years. Yield, one of the best criteria with which to measure
progress, has increased from a national average of 11 bu/a in
1924 to the alltime high of 27.3 in 1969.
“The impact of recently released, improved varieties
should put the national yield average above 30 bu/a in a
few years. Some individual state yields have risen from a
lowly 11-to-12 bu/a in 1924 to 33 to 33.5 in 1969, which are
alltime highs.
“Reasons for the 100-bu. yields: In recent years a
number of top soybean growers, who have put all their
know-how into production, have consistently produced
above 60 bu/a. Some have reported just above 100 bu/a.
This yield progress is not due to better varieties alone. Yield
depends also on many cultural improvements. But today’s
varieties do have the genetic potential to produce!
“As an average overall of today’s varieties, there has
been a reasonably good improvement in oil and protein
content over varieties developed and used in the past several
decades. Natural shattering losses of seed are of little or no
concern in today’s varieties. Many varieties have a marked
resistance to lodging. Also, many varieties pod well above
the ground, which helps to minimize seed loss. Most of
today’s varieties have resistance to one or even several
important diseases.
“No review of the past 50 years of soybean improvement
would be complete without recognizing those men who have
administered the work. This includes all the administrators
in many agricultural experiment stations and the U.S.
Department of Agriculture who have quietly, but effectively,
helped bring the soybean crop to its place of prominence. Of
particular note are those men who have guided the soybean
improvement program as USDA soybean project leaders,
including the late W.J. Morse, 1907-1949, who probably
did more than any other man to bring soybeans to their state
of improvement and prominence today; Dr. M.G. Weiss,
1950-1953, now assistant to deputy administrator, Farm
Research. USDA; Dr. H.W. Johnson, 1953-1964, now head,
department of agronomy and plant genetics, University
of Minnesota; Dr. R.W. Howell, 1964-1965, now chief,
oilseed and industrial crops research branch, crops research

division, Agricultural Research Service, USDA; and Dr. B.
E. Caldwell, 1966-present.
“Also playing an important role in soybean development
are those men who have directed the work of the U.S.
Regional Soybean Laboratory at Urbana, Illinois. These
include J.L. Cartter, 1936-1965; Dr. R.L. Bernard, interim
geneticist-in-charge, 1966; and Dr. R.L. Cooper, 1967 to
present.
“Dr. E. E. Hartwig has coordinated the work in the
southern states since 1948 and has contributed immeasurably
to variety development in that area.”
A large portrait shows: George Kimmons (Ozark,
Missouri; the ﬁrst person to get 100 bu/acre yields, in 1968
with 109.6 bu/acre).
Small portrait photos across the top of page 70 show:
W.J. Morse. M.D. Weiss. H.W. Johnson. R.W. Howell. B.E.
Caldwell. J.L. Cartter. R.L. Bernard. R.L. Cooper. E.E.
Hartwig. Address: USDA Research Economist, and Prof. of
Agronomy, Purdue Univ. [Indiana].
1715. Soybean Digest. 1970. Research on herbicides. Aug.
p. 57.
• Summary: “The Monsanto Co. of St. Louis, Missouri,
has awarded a 1-year grant of $2,000 to the University of
Arkansas division of agriculture for research in the effect
of preemergence and postemergence herbicides on soybean
injury. Dr. R.E. Frans, agronomist, is in charge.”
1716. Capital Times (Madison, Wisconsin). 1970.
Obituaries–Prof. G.M. Briggs dies: Pioneered in soybeans.
Succumbs ar age 86. Sept. 24.
• Summary: “George M. ‘Soybean’ Briggs, 86, of 5010
Dorsett Dr., retired University of Wisconsin pioneer and
agronomist, who was widely and personally known among
the farmers of the state and the area, died Wednesday in a
Madison nursing home after a short illness.”
“Mr. Briggs moved to Madison in 1919 and became the
ﬁrst Extension agronomist and in the years that followed he
earned his nickname ‘Soybean’ Briggs.
“He traveled all through Wisconsin and to farmers
and friends everywhere handed out a bean or two with an
explanation of the value of the bean to the farmer and the
economy.
“Later he was elected president of the American
Soybean Assn. and he lived to see the nation produce a
billion bushels a year of the miracle crop.
“In later years, he was more active in spreading the
gospels of weed control, alfalfa, and forage crops. But he
was always known as Soybean Briggs. Ofﬁcially, he was
George McSpadden Briggs.
“The letters that came to Soybean Briggs, Madison,
were delivered to his ofﬁce in the College of Agriculture
without delay. He probably knew more Wisconsin farmers
personally than any other man.”
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“Prof. Briggs is survived by his wife; a daughter,
Mrs. Warner (Helen) Geiger, Oshkosh; ﬁve sons, William,
302 Orchard Dr.; H. Randolph, Wausau; George M. Jr.,
Lafayette, California; Rodney, Ibadan, Nigeria; and Robert,
Tucson, Arizona; a brother, Ealy, San Diego, California; 18
grandchildren; and 14 great-grandchildren.
“Born at Houston, Minnesota, in 1884, he had been a
Madison resident since 1919. He received his B.S. degree
from the University of Minnesota in 1916. On June 16, 1909,
he was married at Caledonia, Minnesota, to Mary McNelly.”
A small portrait photo shows “Soybean” Briggs.
Address: Wisconsin.
1717. Johnson, B.J. 1970. Effects of nitralin and chloroxuron
combination on weeds and soybeans. Weed Science
18(5):616-18. Sept. [6 ref]
• Summary: In recent years, soybean acreage has increased
greatly in the southeastern United States; therefore, the
control of weeds in this crop has become more and more
important.
Nitralin controlled grasses and chloroxuron controlled
broadleaf weeds in soybeans as well singly as when
combined. “In 1 year out of 2, nitralin and chloroxuron in
combination caused more plant injury than either herbicide
alone. The combination of nitralin (0.56 or 0.84 kg/ha) with
chloroxuron (1.68 kg/ha) reduced seed yields 37% from
the value obtained with chloroxuron alone (1.68 kg/ha).”
Address: Asst. Agronomist, Univ. of Georgia, College of
Agriculture, Experiment Station, Experiment, Georgia.
1718. Tamada, Tetsuo. 1970. [Aphid transmission and host
range of soybean dwarf virus]. Nippon Shokubutsu Byori
Gakkaiho (Annals of the Phytopathological Society of Japan)
36(4):266-74. Sept. [25 ref. Eng; jap]
• Summary: A detailed, early description of the soybean
dwarf virus (SDV), which has been found in Hokkaido,
Japan, since about 1952, and which causes severe damage
to soybean crops. Address: Hokkaido Central Agric. Exp.
Station, Naganuma, Hokkaido, Japan.
1719. Dunleavy, J.M.; Hartwig, E.E. 1970. Sources of
immunity from and resistance to nine races of soybean
downy mildew fungus. Plant Disease Reporter (USDA)
54(10):901-02. Oct. [2 ref]
• Summary: “Abstract: A collection of soybean varieties
and soybean plant introductions was observed in the ﬁeld
for 5 years for immunity from Peronospora manshurica,
the downy mildew fungus. Of approximately 300 genotypes
evaluated in the ﬁeld, only eight were never found to be
infected. From further evaluation in the greenhouse with
races 2, 8, 10, 12, 13, and 16-19, only four were immune
to these races.” Address: 1. Iowa Agriculture and Home
Economics Exp. Station; 2. Mississippi Agric. Exp. Station,
Delta Branch, Stoneville.

1720. Penner, Donald; Meggitt, William F. 1970. Herbicide
effects on soybean [Glycine max (L.) Merrill] seed lipids.
Crop Science 10(5):553-55. Sept/Oct. [15 ref]
• Summary: The authors report that 14 herbicides did not
inﬂuence soybean oil quality. Address: Dep. of Crop & Soil
Sciences, Michigan State Univ., East Lansing, MI 48823.
1721. Young, Harry M., Jr. 1970. What is no-tillage?
Soybean Digest. Oct. p. 10-11.
• Summary: This article is from Young’s “talk before the
No-Tillage Research Conference, University of Kentucky.”
“Current no-tillage practice consists simply of planting crop
seeds, or crop transplants, in previously unprepared soil
and within a very narrow slit, slot, trench, or band only of
sufﬁcient width and depth to obtain suitable seed or root
coverage and acceptable row fertilizer placement.
“No other soil manipulation is needed because weeds are
killed or suppressed by herbicides, by crop rotation, by crop
competition, and by a mulch of crop residues–but principally
by herbicides.
“No-tillage actually is a logical and practical extension
of ‘stubble mulch’ farming now widely used in semi-arid and
windy regions. However, no-tillage is adaptable over a much
wider area and over a greater variety of soil and moisture
conditions.”
Note: This is the earliest document seen (March 2002)
that uses the term “no-tillage” in connection with soybeans
and herbicides. It is also the earliest document seen on the
“no-tillage” system of growing soybeans with herbicides.
Address: Farmer, Herndon, Kentucky.
1722. Ross, J.P.; Harper, J.A. 1970. Effect of Endogone
mycorrhiza on soybean yields. Phytopathology 60(11):155256. Nov. [12 ref]
• Summary: Growth and yield of soybean plants growing
in small isolated plots previously fumigated with methyl
bromide (to kill nematodes) were increased by 34-40% in
the presence of a chlamydosporic species of the vesiculararbuscular mycorrhizal fungus Endogone. Mycorrhizal
plants accumulated greater amounts of minerals (phosphorus,
carbon, copper, and manganese) and nitrogen in their foliage
than nonmycorrhizal plants. In previously fumigated ﬁeld
plots, soybean yield was increased 29% by inoculating
with the endomycorrhizal fungus Endogone macrocarpa
(Tul.) Tul. var. geospora. Address: 1. Plant Pathologist; 2.
Agricultural Research Technician. Both: Crops Research
Div., ARS, USDA, P.O. Box 5397, Raleigh, North Carolina
27607.
1723. Lansing, Elizabeth. 1970. The move to eat natural:
New converts to organic food are sprouting up all over. Life.
Dec. 11. p. 45-50, 52. Cover story. [2 ref]
• Summary: Headline on the cover: “Organic food: New and
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natural.” A full-page photo shows model Gunilla Knutson,
who owns a health food store. The blonde-haired young
lady is wearing blue jeans and toting a large knapsack,
overﬂowing with fresh vegetables and ears of wheat.
A growing number of people–most of them young,
believe that we eat too much, and mostly of the wrong
things. That “our food comes to us not as nature intended,
but altered by man during both growth and processing; and
this tampering has produced increasingly bad effects on
man and the ecology.” Many make every effort to insure
that all their food is grown organically–without pesticides
or chemical fertilizers–and that it contains no chemical
additives. A new industry is growing up in America to
meet these demands. Photos: A colorful array of loaves of
whole-grain breads, leavened and unleavened, some with
sesame, poppy, or sunﬂower seeds. Most of these come from
a commercial bakery in Berkeley, California. (2) Top view
of natural food staples in crocks, incl. black beans, millet,
azuki beans, soy beans, unsulphured apricots, toasted kasha
[buckwheat], sunﬂower seeds, red lentils. (3) A self-serve
cafeteria at U.C. Santa Cruz where students may choose an
organic vegetarian menu–including bean curd [tofu].
Other two-page spreads are titled: Filling the gap from
earth to table. Photos show: (1) Saturday morning meeting of
leaders of the Food Conspiracy in Berkeley, California. (2)
Inside of Wholly Foods’ store in Berkeley. Four proprietors
under age 30 say success of the store has put them “on a
capitalist trip.” (3) Jim Baker’s The Source restaurant in
Los Angeles. His wife carries a tray of tall glass of juices.
(4) Model Gunilla Knutson on a ladder in the store Nature’s
Children, of which she is part owner.
Composting and ladybugs make it work. (1) Aerial view
of the Garden Project on a 4-acre plot at the University of
California at Santa Cruz. (2) Leaves collected by the city of
Allentown, Pennsylvania, on their way to the Rodale Farm
compost heap. (3) Organic rice plants in the ﬁeld (600 acres)
at Wehah Farms in Chico, California. A key part of organic
gardening and farming is composting. For ages it has been
a hit-or-miss process, but in the 1930s, Sir Albert Howard,
an Englishman, turned it into a science, which he described
in detail in An Agricultural Testament and elsewhere.
Howard inspired J.I. Rodale and Rodale’s magazine, Organic
Gardening and Farming, started the organic movement in
the USA. An estimated 5,000 farmers are now growing crops
for sale organically, and the number is steadily increasing.
A handful of natural starters: Photos show and recipes
tell how to make: (1) Unleavened soaked-wheat bread, and
Corn pones. (2) Six beverages without added sugar, incl.
Carob milk. (3) Meaty soups for the pot: Vegetable bean
soup, and Egg and lemon soup. (4) Organic rice with ‘bite’:
Skewered shrimp with rice.
An image to shed, more food to grow. The writer says
that “a large part of the public believes” that the natural
foods movement “is just wheat germ and molasses all over

again, ingested chieﬂy by body builders and other exotics.
Or worse–that natural foods and macrobiotic diets are
synonymous. Agricultural colleges may be sympathetic
to organic methods but they seldom teach them–probably
because so much of their research is subsidized by the
chemical industries.
Note: It looks like the natural foods movement has
started to go mainstream.
1724. Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. A revision of RSLM No. 205,
1960.
• Summary: An extremely valuable report. Contents:
Introduction:
“A collection of introduced and domestic soybean
strains obtained over the past seventy years is maintained
by the U.S.D.A. for use by breeders, pathologists, and
other research workers. Strains in maturity Groups 00 to IV
are maintained at the U. S. Regional Soybean Laboratory,
Urbana, Illinois, and those in Groups V to VIII at the Delta
Branch Experiment Station, Stoneville, Mississippi.
“This report brings together data on the Group 00
to IV named varieties from four previous reports. It
contains information on descriptive characters, agronomic
performance, and seed composition for each variety and
is part of a series of evaluation reports which provide
background data on the strains in the U.S.D.A. Soybean
Collection to guide research workers planning to use material
from this collection.
“There are 213 United States and Canadian named
varieties (including two or more strains of some varieties)
in the Group 00 to IV Soybean Germplasm Collection at
Urbana [Illinois] as of December 1970.”
A table (p. i) shows the number of varieties in each of
the six maturity groups; the greatest number (54) is in Group
IV. Deﬁnitions of column headings follow on page ii-iii.
Table 1 (p. 1-3): Checklist of U.S. and Canadian
varieties, groups 00 to IV. Lists variety name (alphabetical),
maturity group, and code. At the end is a description of the
code sequence.
Table 2 (p. 4-17): Origin of groups 00 to IV varieties.
Lists variety name (alphabetical), prior designation, source,
year named or released, developer or sponsor & year
selected. An appendix to this table (p. 16-17) adds 21 more
varieties.
Table 3 (p. 18-19): Agronomic evaluation and seed
composition data on 63 Group 0 and 00 soybean varieties
grown at St. Paul, Minnesota, in 1963. For each variety is
given: Maturity group, ﬂowering date, maturity date, lodging
score, height (inches), stem termination score, branching
score, seed quality score, shattering score, weight of 100
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seeds, yield (bu/acre), seed composition (protein, oil), protein
composition (methionine, soybean trypsin inhibitors), oil
composition (% linolenic acid, % linoleic acid), reaction to
phytophthora rot disease (resistant or susceptible), mottling
score.
Table 4 (p. 20-23): Agronomic evaluation and seed
composition data on 22 Group I and I soybean varieties
grown at Urbana, Illinois, in 1964.
Table 5 (p. 24-29): Agronomic evaluation and seed
composition data on 89 Group III and IV soybean varieties
grown at Urbana, Illinois, in 1965 and 1966.
Table 6 (p. 30-31): Agronomic evaluation and seed
composition data on 37 Group 00 to IV soybean varieties
grown at Urbana, Illinois, in 1968.
Varieties evaluated: A-100, Acme, Adams, Adelphia,
Agate, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aksarben, Altona, Amsoy, Amsoy 71, Anoka, Aoda, Bansei,
Bansei (Ames), Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Black Eyebrow,
Blackhawk, Bombay, Boone, Burwell, Calland, Capital,
Carlin, Cayuga, Chestnut, Chief, Chippewa, Chippewa 64,
Chusei, Clark, Clark 63, Clay, Cloud, Columbia, Comet,
Corsoy, Crest, Custer, Cutler, Cypress No. 1, Delmar, Disoy,
Dunﬁeld, Dunn, Earlyana, Early White Eyebrow, Ebony,
Elton, Emperor, Ennis I, Etum, Fabulin, Flambeau, Ford,
Fuji, Funk Delicious, Funman, Giant Green, Gibson, Goku,
Goldsoy, Granger, Grant, Green and Black, Guelph, Habaro,
Hahto (Michigan), Hakote, Harbinsoy, Hardome, Hark,
Harly, Harman, Harosoy, Harosoy 63, Hawkeye, Hawkeye
63, Henry, Hidatsa, Higan, Hokkaido, Hongkong, Hoosier,
HP-963, Hurrelbrink, Illington, Illini, Ilsoy, Imperial,
Jefferson, Jogun, Jogun (Ames), Kabott, Kagon, Kanrich,
Kanro, Kanum, Kent, Kim, Kingston, Kingwa, Korean,
Kura, Lincoln, Lindarin, Lindarin 63, Linman 533, Little
Wonder, Macoupin, Madison, Magna, Manchu, Manchu
(Lafayette), Manchu (Lafayette) B, Manchu (Madison),
Manchu-Hudson, Manchu-Montreal, Manchu 3-Wisconsin,
Manchu 606-Wisconsin, Manchu 2204, Manchukota,
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin,
Mandarin-Ottawa, Mandarin 507, Mandell, Manitoba Brown,
Mansoy, Medium Green, Mendota, Merit, Midwest, Miller
67, Mingo, Minsoy, Monroe, Morse, Morsoy, Mukden,
Norchief, Norman, Norredo, Norsoy, OAC 211, Ogemaw,
Ontario, Osaya, Ottawa, Pagoda, Pando, Patoka, Patterson,
Peking, Pennsoy, Perry, Poland Yellow, Polysoy, Portage,
Portugal, Pridesoy 57, Prize, Protana, Provar, Rampage,
Renville, Richland, Roe, Ross, Sac, Sanga, Sato-3, Scioto,
Scott, Seneca, Shelby, Shingto, Shiro, Sioux, Sooty, Sousei,
Soysota, SRF300, Tastee, Toku, Tortoise Egg, Traverse,
Verde, Viking, Virginia, Wabash, Waseda, Wayne, Wea,
Willomi, Willomi B, Wilson, Wilson B, Wilson-5 [WilsonFive], Wilson-5B, Wilson-6, Wing Jet, Wirth, Wisconsin
Black, Wolverine, Yellow Marvel.
Note the capitalization in the text: “Strains in maturity

Groups 00 to IV are maintained at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups V
to VIII at the Delta Branch Experiment Station, Stoneville,
Mississippi.”
Note 1. This is the earliest document seen (Nov. 2003)
that contains the term “Soybean Germplasm Collection”
(regardless of capitalization).
Note 2. This is the earliest document seen that mentions
the soybean varieties Anoka (Aug. 2000), or Provar (Aug.
1999). Anoka (p. 32-33) was licensed or released in 1970.
Developer: Minnesota AES and USRSL. Provar (p. 52-53)
was licensed or released in 1969. Developer: Iowa AES and
USRSL. Address: Urbana, Illinois.
1725. Diaconescu, O.; Hymowitz, T. 1970. The soybean in
Romania. Soybean Digest. Dec. p. 16-17.
• Summary: “Romania is situated in Southeast Europe and
bounded by the USSR, Hungary, Yugoslavia, Bulgaria,
and the Black Sea. Romania has an area a little larger than
Minnesota, a population estimated at about 20 million in
1969. Agriculture and forestry account for about 29% of
Romania’s national income. The main crops are wheat,
maize, sunﬂower, potatoes, dry beans, pumpkin, grapes, and
fruits.
“In 1934, a German-Romanian company ‘Solagra’
controlled by the German Dye Trust (I.G. Farben) was
founded for the purpose of encouraging the cultivation of
soybeans in Romania. In the mid-1930’s Mrs. Muller, a
German plant breeder, released two varieties, Herb 620 and
Herb 622, in Romania. High prices were offered to stimulate
interest in the crop. By 1938, about 150,000 acres were sown
to soybeans. The beans were exported to Germany and used
as a meat substitute.
“After World War II, acreage was sharply reduced due
to low yields and uneconomic returns. The average yearly
acreage from 1950 to 1959 totaled 55,000 acres.
“Today, there is revived interest in soybean production
in Romania. Attention is now focused on the soybean as a
internal source of (1) cooking oil to replace animal fats, and
(2) protein for increased swine and poultry production.
“The areas of adaptation: Soybeans are adapted to a
wide range of climatic conditions in Romania. The rainfall
in the northern and western regions is quite favorable for
raising them. However, in the south, they must be irrigated as
the mean annual rainfall is never more than 19 inches.
“In 1957, Mr. Dimitru Ionescu of the Institute of Cereals
and Technical Plants (ICCPT), Fundulea, initiated a modest
program on germ plasm collecting and testing. His program
was greatly expanded by the government of Romania in
1965.
“Mr. Ionescu’s data revealed that the Chinese and North
Korean soybean varieties matured too late under Romanian
conditions. The Russian varieties matured too early and in
addition were very low yielders. The German, Polish, and
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Czechoslovakian germ plasms were also rejected because of
low yields.
“The only germ plasms that appeared to be adapted to
Romanian climatic conditions and gave economic yields
were the U.S. and Canadian varieties, especially Chippewa
64 and Merit. These two varieties averaged about 40 bu/a in
the trials conducted by Mr. Ionescu.
“In 1969, approximately 150,000 acres were sown to
soybeans. In 1970, the Ministry of Agriculture planned to
expand soybean production to 250,000 acres. By 1974, soybean acreage will probably reach close to 1 million acres.
“Production in Romania: At present, farm soybean
yields have been 30% to 50% of that reached by ICCPT.
This is mainly due to the farmers’ lack of experience in
inoculating soybeans. Many ﬁelds have soybean roots with
few effective or no nodules.
“Date of planting, plant population, fertility, irrigation,
herbicide, and rotation studies are being carried out at the
ICCPT as well as in several regional stations. The results
from these experiments have been encouraging. For example,
at Fundulea irrigated soybeans have produced up to 65 bu/a.
Although the soybean is not an important economic crop in
Romania, it appears to have enormous potential as a major
source for cooking oil and protein for increased swine and
poultry production in that country.
“The results of variety trials indicate that Chippewa 64
and Merit are outstanding varieties for Romanian climatic
conditions. However, farm production practices need to be
adapted to Romanian conditions.”
“The authors wish to acknowledge the grants given by
FAO and the U.S. National Academy of Science-Romanian
Academy for allowing us to visit each other’s country.”
Neither the American Soybean Association nor the
Institute are involved in this project. An illustration shows
a political map of Romania. Address: 1. Ministry of
Agriculture, Romania 2. Univ. of Illinois.
1726. Stoner, Adair. 1970. Plant feeding by a predaceous
insect, Geocoris punctipes. J. of Economic Entomology
63(6):1911-15. Dec. [18 ref]
• Summary: This predatory insect, Geocoris punctipes, lived
for only 5.3 days when fed a diet of soybean seeds. Prey is
essential for the proper nymphal development of the insect.
Address: Entomology Research Div., ARS, USDA, Tucson,
Arizona 85749.
1727. IRAT–Côte-d’Ivoire. 1970. Situation de Bouaké
désherbage du Soja–Essai comportement [Situation of
weeding soybeans in Baouke–Trial of behavior]. In: Rapport
annuel 1970 [Annual Report 1970]. See p. 60-61. [Fre]*
• Summary: Note: The weeding is probably done using
herbicides. Address: Côte-d’Ivoire.
1728. Kanke, E.L. 1970. Losses due to weeds and methods

of controlling weeds in soybeans. In: FAO International
Conference on Weed Control. Urbana, Illinois: Weed Science
Society of America. See p. 284-304. *
1729. Auckland, A.K. 1970. Soya bean improvement in East
Africa. In: C.L.A. Leakey, ed. 1970. Crop Improvement
in East Africa. Farnham Royal, England: Commonwealth
Agricultural Bureau of Plant Breeding and Genetics
(Technical Communication 19). 280 p. See p. 129-56. Chap.
5. [39 ref]
• Summary: Contents: Origin and use. Areas of production.
Introduction and development in East Africa. Variation in
Glycine max (L.) Merrill: General, habit and plant size,
disease resistance, photoperiodism. Natural breeding systems
and method of hybridization. The breeding programme
in Tanzania. Seasonal variation in performance in new
Tanzania soya beans: The merits of early generation
compounding, the nature of homeostasis in soya beans.
Selection and breeding work in Uganda. Selection in Kenya.
Agronomic improvements: The use of blends or composites,
spacing and population studies, the use of fertilizers and
insecticides, seed planting and spacing, harvesting, rotations,
intercropping.
Soybeans were introduced into South Africa in
1903. “The ﬁrst effort to establish the crop in Tanganyika
appears to have been made at Amani in 1907, and further
introductions were made in 1909. In 1938 and 1939 a
collection of 64 cultivars of soya beans was established
at Amani with introductions from India, South Africa
and the USA and a large number of American and Far
Eastern cultivars via Rwanda... In Tanganyika a reasonable
production came from the Bukoba region during the 1939 to
1947 war years...
“It was not until the inception of the Groundnut Scheme
by the Overseas Food Corporation in 1947 that any largescale attempt to grow soya beans in East Africa was made.
The ﬁrst cultivars tried by the Overseas Food Corporation
gave low yields and were unsuited to Tanganyika conditions.
The Overseas Food Corporation independently made further
introductions in 1950. These showed greater promise and the
variety Hernon 237 (from Rhodesia) opened up the prospects
of proﬁtable soya bean cultivation in the Nachingwea area,
and became the standard cultivar until 1961. After the failure
of the Groundnut Scheme, the Nachingwea area in southern
Tanganyika began to produce soya beans on a considerable
scale. In 1963, there were about 6,000 acres of soya beans
growing in the Nachingwea district of Tanganyika, but then
production ceased because of a change in organization and
not due to the agricultural failure of soya bean as a crop. In
1963 soya produced its maximum proﬁts in the Nachingwea
area...
“The soybean was ﬁrst introduced into Uganda from
America and South Africa in 1938. Variety trials started
almost immediately at Bukalasa and Serere, and by

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 736
1940 promising varieties were already being built up for
distribution. In 1942 soya bean was grown in Buganda and
by 1945 had extended to Ankole, Toro, Bunyoro and Lango,
but only became popular in Ankole where it became the
only cash crop in some areas. In 1946 the crop declined in
popularity since farmers could get better prices for other
crops, such as groundnuts. The yields remained poor, and
until higher-yielding varieties can be found it seems unlikely
that it will regain popularity.”
Soya bean has never become an important crop in
Kenya, though a “large yellow type” was reported to grow
“exceptionally well” in Nyanza in 1943. Note 1. Leakey and
Rubaihayo (1970) state that Auckland’s program is “probably
the most successful soyabean breeding program carried out
in latitudes of 10º or less. Mean experimental yields of the
most productive new cultivars over four or ﬁve-year periods
were of the order of 1,980 kg/ha. The highest yield recorded
was 3,040 kg/ha from HLS 219 at 3,800 feet above sea level
and 10º 50’ S.”
Note 2. This document contains the earliest date seen
for soybeans in Tanzania, or the cultivation of soybeans in
Tanzania (1907) (one of two documents). The source of these
soybeans is unknown. Address: Research and Training Inst.,
Ukiriguru, Mwanza, United Republic of Tanzania.
1730. Bock, K.R.; Hollings, M.; Kulkarny, H.Y.; Ngugi, E.
1970. Field surveys: Soybean (East African survey of virus
diseases of mainfood crops). East African Agriculture and
Forestry Research Organization, Record of Research, Annual
Report 1969. p. 83. (Nairobi, East African Community).
• Summary: Pages 82-83: In the “Plant Pathology” section,
“soybean” is discussed on p. 83 under “Field surveys.”
“In western and north-eastern Uganda, there was an
overall high incidence (29-70 per cent) of two distinct
symptom types, yellow mottle and severe leaf distortion. As
with groundnut, incidence could be correlated frequently
with time of planting. In view of the increasing interest being
shown in soya throughout East Africa, the study of these
viruses, all of which were readily sap transmissible to soya,
has been given priority.” Address: 1. Virologist, B.Sc., Ph.D.,
A.R.C.S.
1731. Hemsy, V.; Iñigo, R.M.; Rodriguez M., E.L.; Cajal,
J.A. 1970. Control de malezas en soja [Weed control in
soyabeans]. Revista Agronomica del Noroeste Argentino
8(1/2):171-92. Presented at First Reunion Tecnica Nacional
de Soja. [12 ref. Spa]
• Summary: This article begins: Maximum production of
good quality soybeans is not possible until the weeds are
controlled, since not only do they oxygenate with nutrients,
available moisture, and light, but they also reduce the
efﬁciency of agricultural work. Production costs go up and,
in addition, the presence of some seeds reduces the price
of soybeans, making it necessary to cleanse the selection,

which considerably reduces the proﬁt by forcing the use
of expensive machinery for cleaning. Address: Facultad de
Agronomia y Zootecnia, Tucumán, Argentina.
1732. Jameson, J.D. ed. 1970. Agriculture in Uganda. 2nd
ed. London: Oxford University Press, Humphrey Milford.
395 p.
• Summary: Soya beans are discussed on various pages.
“A signiﬁcant response by soya beans to treatment with
molybdate [to correct soils deﬁcient in molybdenum] has
been obtained at Namulonge” (p. 83).
As part of the banana and coffee system, practiced in
most fertile parts of Uganda, a wide range of minor crops
are grown, including “soya” (p. 131). The Montane systems
are generally practiced by Bantu people and are based on
production of bananas as the main food crop. Many minor
crops are grown under this system, including “soya” (p. 135).
On pages 246-47 is a long section on “Soyabeans,” by
S.K. Mukasa (B.Sc., Dip. Agric. (E.A.), Senior Research
Ofﬁcer). “The earliest attempts to establish soyabean in East
Africa are believed to have been made at Amani [German
East Africa, later Tanganyika], in 1907 and 1909, using seed
from the U.S.A., but these attempts were unsuccessful [See
Greenway 1945]. In 1911 further introductions were made
from China, Japan, and South Africa, and by 1920 the East
African Departments of Agriculture were conducting trials.
During the Second World War special efforts were made to
encourage soybean cultivation.
“Seed distributions were organized in Buganda,
Busoga, Mbale, Ankole, Toro, Bunyoro, and Lango; and
demonstration plots were planted at some schools to
popularize the crop. In most districts progress was very
disappointing and only limited transitory success was
achieved in Masaka, Mengo, and Ankole districts. The
largest estimated acreage of about 40,000, for the country,
was planted in 1944. During that year 4020 tons were
marketed in Buganda but even here the crop was no longer
popular and it had gone out of cultivation in Kyagwe
County. After 1944 the acreage of soyabean rapidly declined;
currently it is estimated to be less than 1000 acres for the
whole country.
“Low yields and unproﬁtable market prices are probably
the main causes of the decline. The low yields have been
mainly due to bad germination and the use of poor varieties,
or more often mixtures of varieties. Because of difﬁculties in
cooking the soyabean has not been successfully incorporated
into local diet; and so its cultivation is determined by
market price changes. However, there are now prospects
of establishing local processing industries to convert the
bean into more acceptable forms which should assist in
stimulating local use and stabilizing local market prices.”
Concerning insect infestation and crop storage: “Soya
bean is relatively free of pests if stored only for short
periods” (p. 275). Address: Formerly Chief Research Ofﬁcer,
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Dep. of Agriculture, Uganda.
1733. Konno, Shoshin. 1970. Soybean cultivation in Japan.
JARQ (Japan Agricultural Research Quarterly) 5(2):21-27.
[Eng]
• Summary: Contents: Soybean demand and production in
Japan. Condition of location. Cropping system. Cultivation
method: Varieties, fertilizer, planting time, planting rate,
land preparation, intertillage and hilling, control of weed,
insect and disease, harvesting and threshing, mechanized
cultivation. Average yield. Green soybean [green vegetable
soybeans]. Problems in soybean cultivation in Japan.
Table 1 shows “Production and consumption of
soybeans in Japan” from 1915 to 1969. Statistics are given
for planted area, production, imports, consumption, and
self-supplying rate (% self sufﬁciency). Area and production
decreased steadily from 1915 to 1945, skyrocketed in the
early 1950s after World War II, then fell very rapidly after
about 1954, as imports rose. Japan’s rate of soybean selfsufﬁciency was 66% in 1915, dropping to 45% in 1925, 31%
in 1935, and 18% in 1945. Then it jumped to 69% in 1950,
fell to 27% in 1960, and 5% in 1969.
Soybeans are grown throughout Japan, but are most
widely grown in northern Japan, particularly in Hokkaido,
every prefecture of the Tohoku region and in Nagano,
Niigata, and Kumamoto prefectures.
“Green soybean is harvested at the pod ﬁlling stage,
boiled in the pod and used as a food.” Because of the
high proﬁtability, green soybean production has gradually
increased recently so that the area planted reached 7,490 ha
in 1968 and 7,860 ha in 1969 accounting for 5.8% and 7.1%
respectively of the total area planted to soybeans in Japan.
Address: Dep. of Physiology and Genetics, National Inst. of
Agricultural Sciences (Kitamoto).
1734. Leng, Earl R. 1970. Summary report, Coordinated
Research Project (soybeans), University of Illinois–USAID–
India, April 1, 1967-June 30, 1969. Urbana-Champaign:
University of Illinois, College of Agriculture. 38 p.
Unpublished typescript. 28 cm.
• Summary: Contents: Summary. General objective.
Organization and stafﬁng. Variety trial results [soybeans
in India] (Kharif season trials), (Rabi and “spring” trials).
Date of planting studies. Plant population and spacings.
Fertilizer trials. Inoculant trials and problems. Diseases and
their control. Insect pests and their control. Weeds and weed
control. Economics of production and marketing. Utilization.
Seed importation, increase, and production. Seed quality
problems. Breeding and genetics. Conferences. Future plans.
Note: “The Program for International Research,
Improvement and Development of Soybeans (PIRIDS) was
established in 1969 at the University of Illinois. It operates
as part of the Ofﬁce of International Agricultural Programs
in the College of Agriculture. Dr. Earl Leng was Program

Director of PIRIDS since its inception. USAID is the U.S.
Agency for International Development.
Source: University of Illinois at Urbana-Champaign
(UIUC) archives. 8/1/44 Agriculture, Dean’s Ofﬁce, Box
4, Leng. Address: CRP Coordinator and Program Director,
PIRIDS, Univ. of Illinois, Urbana-Champaign, Illinois.
1735. Lu, Y.C. 1970. Mutation breeding for rust resistance
in soybeans. In: Improving Plant Protein by Nuclear
Techniques. Vienna: International Atomic Energy Agency.
See p. 185-87. Proceedings of a symposium jointly organized
by the IAEA and FAO and held in Vienna on 8-12 June 1970.
• Summary: Soybeans were treated with gamma-ray doses of
15-30 krad to induce mutation. Address: Chung-Hsing Univ.,
Taichung, Taiwan.
1736. Scott, Walter O.; Aldrich, S.A. 1970. Modern soybean
production. Cincinnati, Ohio: The Farm Quarterly; and S&A
Publications, P.O. Box 2660, Station A, Champaign, IL
61820. 192 p. Illust. Index. 29 cm. 2nd ed. 1983.
• Summary: Contents: 1. How the soybean plant grows.
2. Variety selection. 3. Seedbed preparation and planting.
4. Fertilizer for soybeans. 5. Water management. 6. Weed
control. 7. Troubleshooting. 8. Harvesting, storage, and
marketing. 9. Soybeans: Food, feed, and future. Appendix.
Chapter 1, “How the Soybean Plant Grows,” contains
a detailed description (with good photos) of the sprouting
process. A good supply of moisture during germination
is essential. The seed must contain 50% moisture before
germination can begin. The radicle, which becomes the
primary root of the soybean seedling, is the ﬁrst part of the
embryo to penetrate the seedcoat. After the radicle emerges
and grows downward (eventually becoming the taproot),
the hypocotyl begins to elongate. It forms an arch which is
pushed upward through the soil. As the arch breaks the soil
surface, it pulls the two cotyledons and epicotyl upward.
The epicotyl will become the plant’s stem. The ﬁrst three
leaves begin expanding from the epicotyl. The ﬁrst two
leaves are unifoliate–each having only one leaf blade; they
are opposite each other and located at the same node. The
third leaf, and all those that follow, are trifoliate (three leaf
blades). The trifoliate leaves are located only one at a node
and at alternate positions on the stem. Soon after being
exposed to sunlight, the cotyledons and other plant parts
develop chlorophyll and turn green. But the food stored in
the two cotyledons remains the main source of the seedling’s
nourishment for about a week after emergence. The
cotyledons drop after the seedling is capable of supporting
itself. Lateral roots are formed less than a week after the
radicle emerges, then root hairs, the main absorbing surface
of the root system, develop. The small plant develops root
nodules within a week after emergence. Bacteria in the
nodules convert atmospheric nitrogen to forms that can be
used by the growing soybean plant. Address: 1. Prof. of
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Crops Extension, Univ. of Illinois; 2. Prof. of Soil Fertility
Extension, Univ. of Illinois.
1737. Trager, James. 1970. The enriched, fortiﬁed,
concentrated, country-fresh, lip-smacking, ﬁnger-licking,
international, unexpurgated foodbook. New York, NY:
Grossman Publishers. xv + 579 p. Illust. Index. 24 cm.
[350+* ref]
• Summary: This hefty volume is packed with information
about a multitude of interesting, little known, or bizarre
subjects related to food. It is divided into 11 major chapters,
each of which contains many mini-chapters, often with
witty or enticing (but often undescriptive) titles such as
“mushrooms take savvy” or “Farmer Jefferson.” The
extensive index is very useful, containing entries for such
things as Accent/MSG (p. 445-48), prehistoric agriculture
and food (p. 3-11), meat analogs and Bac*Os (p. 450-51,
457, 501), Archer Daniels Midland (p. 450), bean curd (p.
333, 362), Battle Creek Sanitarium (p. 460), Kellogg (p. 384,
460-61), miso soup (p. 362), soybeans (p. 21, 262, 382, 45051, 518), soy protein (p. 450), vegetarianism and vegetarians
(p. 3, 324, 343, 457-59).
In Chapter 10, titled “Nuts in the Fruitcake” (p. 455-86),
the author takes the opportunity to make fun of anything he
discusses related to health/natural foods or vegetarianism.
To him, it all smacks of food faddism and extremists. There
are sections about vegetarians past and present (“there are
no convincing nutritional justiﬁcations for vegetarianism”),
Sylvester Graham (“One of America’s ﬁrst home-grown food
faddists”), Horace Fletcher, Dr. William Howard Hay and
acidosis, Gayelord Hauser (“Perhaps the most prominent
diet and health mythologist in recent years”), organic foods
baloney (“DDT has not yet been shown to have harmful
effects for humans”), Carlton Fredericks and Adolphus
Hohensee, Tiger’s Milk, aphrodisiac foods, and food and
astrology. Address: New York.
1738. Vaclav, Vladislav; Radman, L.; Batinica, J.;
Ristanovic, M.; Dimic, N.; Numic, R.; Bes, A.; Radman,
Lj. 1970. Prilog poznavanju bolesti i stetocina soje u
proizvodnim prodrucjima Bosne [A contribution to the
understanding of the diseases and pests of soya bean in
the areas where it is grown in Bosnia]. Zastita Bilja (Plant
Protection) 21(109):229-36. [24 ref. Scc; eng]
• Summary: In 1966 in Bijeljina, six of the most important
diseases in Bosnia were observed on soybeans. Kubanska
[Kuban] and Haresy [Harosoy?] were the least susceptible
to Peronospora manshurcia and were unaffected by
Pseudomonas glycinea or soya viruses 1 and 2. At Banja
Luka, only Dobrudza Sl., among 20 soybean varieties
observed, was free from both viruses and from Pseudomonas
glycinea.
Also discusses: Tetranychus atlanticus, Tetranychus
tumidus, Lithocolletis insignitella, Grapholitha compositella.

Address: Poljoprivredni fakultet, Sarajevo, Yugoslavia.
1739. USDA National Agricultural Library. comp. 1970--.
AGRICOLA: Bibliography of agriculture (Computerized
bibliographic database). USDA NAL, Beltsville, MD 20705.
[2654155 ref]
• Summary: AGRICOLA (formerly called CAIN), is an
acronym for AGRICultural OnLine Access. This computer
database is the online version of the Bibliography of
Agriculture, composed (in Jan. 1990) of over 2.654 million
bibliographic citations to literature on all aspects of
agriculture including plant and animal science, economics,
food and nutrition, forestry, entomology, engineering,
and rural sociology. The literature is primarily in English,
but over one-third of the database comprises citations
in other languages. 90% of the records are for analytics
(articles within journals, proceedings, etc.) and 10% are for
monographs. Libraries may order photocopies of articles for
$5 each, or via Interlibrary Loan.
The Current Research Information System (CRIS) is
the USDA’s computer based documentation and reporting
system for ongoing publicly supported agricultural and
forestry research in the USA. By May 1988 it was available
on CD ROM (Silver Platter’s compact disc system) at a
growing number of libraries. Note: This is the earliest soyrelated information seen (Nov. 2004) available on CD-ROM.
Contains 19,920 soy-related records as of Oct. 1985.
Only 15% of these are on utilization and nutrition. Earliest
records: 1970. This database is very inexpensive to
search. Oryx publishes it in book form as Bibliography of
Agriculture.
In July 1993 the 3 millionth record was added to
AGRICOLA. Address: NAL.
1740. Carberry, James F. 1971. Our daily bread: Food
faddism spurts as young, old people shift to organic diets.
Concern on pesticides cited, but some see deception by
quacks claiming cures. Yin and yang ice cream. Wall Street
Journal. Jan. 21. p. 1, 12.
• Summary: Written from Hollywood, California, this article
reports that “food faddism has been particularly prevalent
lately.” Kahan & Lessin Co., one of the nation’s biggest
distributors of organic foods, reports that its sales have
doubled to $12 million a year from $6 million in 1968. New
Age Foods of San Francisco [owned by Fred Rohé] recently
opened a branch store in suburban Palo Alto, where it
expects to gross $1 million during its ﬁrst year.
“Health and organic food advocates say the popularity
of such items–as well as the more conventional products
grown under ‘natural’ conditions–reﬂects the growing public
concern over pesticide poisoning and the publicity over the
dangers of food additives, preservatives, and substitutes like
cyclamates.”
Richard Hansen is a sociologist at the University of
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California at Davis; he is researching the organic food
movement.
“New insights into universe: Bruce MacDonald [sic,
Macdonald], president of Erewhon Trading Co., a Boston
and Los Angeles concern that specializes in such exotic
foods as hacho miso (a soybean paste), says that organic
foods appeal to many dropouts from the drug culture. ‘It’s
not just that the body’s malnourished from being on drugs a
long time,’ he says. ‘It’s also that organic foods can give a
person new insights into the order of the universe.”
Warren Stagg, the bearded proprietor of H.E.L.P., a
popular vegetarian restaurant, believes in the mystical,
spiritual value of certain foods. A vegetarian diet can help
elevate a person to a higher level of consciousness and
bring him into harmony with the order of the universe, he
says. Since 75% of H.E.L.P.’s clientele are nonvegetarians,
the “restaurant offers some meat substitutes such as ‘beef’
stroganoff made from vegetable protein, mushrooms,
scallions, bell peppers and sour cream sauce, and a
‘vegeburger’ sandwich that’s also made from vegetable
protein. Other dishes on its menu include braised tofu
(soybean cake) with brown rice and a salad of cottage
cheese, alfalfa sprouts, sunﬂower seeds, grated carrots,
scallions, ﬁgs and apricots.”
Note 1. This is the earliest English-language document
seen (April 2013) that uses the term “braised tofu” to refer to
grilled tofu.
“A group of young people following a macrobiotic diet
live in an old Victorian mansion above Hollywood’s Sunset
Strip. They are students of the late Georges Ohsawa, a
Japanese philosopher who taught about the delicate balance
between yin and yang; they eat ascetic meals that include
pressure-cooked brown rice and seaweed soup. There have
recently been well-publicized cases of the deaths or severe
illnesses of a few young people subsisting on only brown
rice, the extreme form of the macrobiotic diet.
“Another famous food-faddist helped found a huge
business in breakfast cereals. He was John Harvey
Kellogg...” according to Ronald Deutsch, author of a history
of food fads called “The Nuts Among the Berries.” Deutsch
then tells his inaccurate version of how Mr. [sic, Dr.] Kellogg
got into the cereal business.
“One man who spends a great deal of time pooh-pooing
various nutritional eccentricities is Dr. Fred Stare, chairman
of the department of nutrition at Harvard University’s School
of Public Health.” Dr. Stare discusses his pet peeves.
Note 2. Bruce Macdonald recalls (April 1992): “In early
1971 The Wall Street Journal ran a front-page feature story
on the emerging new natural foods industry. A person from
Merrill-Lynch came in and said, ‘We could package this
business and raise millions for you.’”
Advest Co. 1972. Dec. “A recent Wall Street Journal
article named this industry as one of the ten highest growth
industries for the 1970s.” Address: Staff Reporter.

1741. Andrews, O.N., Jr.; Derting, C.W.; Jones, D.F.;
Selleck, G.W. 1971. An evaluation of alachlor herbicidal
combinations in soybeans (Abstract). Proceedings of the
Southern Weed Science Society 24:63. Jan.
1742. Baldwin, F.L.; Frans, R.E.; Talbert, R.E. 1971. The
effect of topical applications of herbicides to soybeans and
weeds. (Abstract). Proceedings of the Southern Weed Science
Society 24:75. Jan.
1743. Connell, John; Jeffrey, L.S.; Overton, J.P. 1971.
Herbicide systems for cocklebur control in soybeans
(Abstract). Proceedings of the Southern Weed Science
Society 24:79. Jan.
• Summary: “Abstract [1 full page]: Cocklebur (Xanthium
pensylvanicum wallr.) continues to be one of the most
common and detrimental weed pests in soybeans.
“Experiments were designed to compare two
preemergence herbicides followed by various postemergence
herbicides for cocklebur control in soybeans.
“In 1969, the experiment was established using a splitplot design. Triﬂuralin was applied preplant incorporated
to control grasses. Linuron and naptalam + dinoseb were
applied as the two main plot treatments. Dinoseb, 2,4-DB
and linuron + surfactant were applied as sub-plot treatments.
One sub-plot in each main plot received no postemergence
herbicide and was cultivated. The experiment was
repeated in 1970. Nitralin was substituted for triﬂuralin for
preemergence control of grasses. A main plot to which no
preemergence herbicide was applied was added and C-6313
+ surfactant as a postemergence herbicide was added as a
sub-plot treatment in each main plot.
“As a preemergence treatment, naptalam + dinoseb
controlled more cockleburs than did linuron in both 1969 and
1970.
“When either dinoseb, 2,4-DB or linuron + surfactant
followed naptalam + dinoseb, cocklebur control was
complete in 1969. In 1970, cockleburs were slightly larger
when the postemergence treatments were made. C-6313 +
surfactant was the best postemergence treatment but all the
postemergence herbicides gave acceptable cocklebur control
on plots which had been treated with naptalam + dinoseb
preemergence.
“Linuron + surfactant caused some reduction in soybean
vigor at time of application in 1969 and 1970 with no
reduction of yield. C-6313 + surfactant also caused some
soybean vigor reduction in 1970 but the soybeans recovered.
“At the present the best systems for cocklebur control
in soybeans appear to be triﬂuralin or nitralin applied
preplant incorporated followed by naptalam + dinoseb as a
preemergence treatment followed by either dinoseb, C-6313
+ surfactant, 2,4-DB, or linuron + surfactant when the
cockleburs are less than 4 in tall.”

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 740
Note: The Twenty-Fourth Annual Meeting of the
Southern Weed Society was held Jan. 19-21, 1971, in
Memphis, Tennessee. The proceedings are 445+ pages.
Address: Tennessee Agric. Exp. Station, Knoxville, TN.
1744. Crawford, S.H.; Zaunbrecher, S.J.; Rogers, R.L.;
Sloane, L.W. 1971. A device for the application of 2,4-D
solutions to selected weeds in soybean ﬁelds (Abstract).
Proceedings of the Southern Weed Science Society 24:392.
Jan.
1745. Diem, J.R.; Davis, D.E. 1971. Effect of ametryn and
2,4-D on growth and uptake of water and Ca-45 by corn
and soybean (Abstract). Proceedings of the Southern Weed
Science Society 24:351. Jan.
• Summary: This is a dose-response experiment. Previous
experiments have indicated that combinations of the
herbicide ametryn and the herbicide 2,4-D are more effective
than either herbicide used alone.
Note 1. The word “herbicide” is pronounced HER-buhside, not ER-buh-side.
Note 2. Concerning the weedkiller ametryn, it was ﬁrst
registered in the U.S. (with the EPA) in 1964. It is used to
control broadleaf and grass weeds in ﬁelds planted with
ﬁeld corn, popcorn, pineapple, and sugarcane. Its toxicity to
humans is low.
Note 3. The herbicide 2,4-D was the ﬁrst modern
herbicide, developed during World War II and in use since
1946 and it was ﬁrst registered in 1948.
Note 4. In this experiment 10-9 is read “ten to the minus
9” which refers to a very weak concentration of one billionth
molar. A stronger concentration would be 10-6 or one
millionth. The letter “M” stands for molar, which refers to
the number of molecules of active substance.
In this experiment corn and soybeans were grown in a
nutrient solution (which means hydroponically) in which
different concentrations of the two herbicides were present.
“All possible combinations of 10-7 and 10-5M concentrations
were used. The plants grew well at a concentration of 107M
(1 ten millionth molar) but a stronger concentration (10-5
molar) injured the two plants.” Address: Auburn Univ. Agric.
Exp. Station, Auburn, Alabama 36830.
1746. Johnson, B.J. 1971. Response of soybeans to repeated
applications of herbicides (Abstract). Proceedings of the
Southern Weed Science Society 24:77. Jan.
1747. Kirby, B.W. 1971. Paraquat–soybean harvest aid
(Abstract). Proceedings of the Southern Weed Science
Society 24:80. Jan.
1748. Koura, A.; El Halfawy, M.; Shehata, T.; Darkal, W.
1971. Preference of the cowpea weevil, Callosobruchus
maculatus F., to some legume seeds and weight loss due to

the insect infestation. Agricultural Research Review (Egypt)
49(1):35-40. Jan. [5 ref]
• Summary: The oviposition preference of the cowpea
weevil, Callosobruchus maculatus F., was tested on six
kinds of legume seeds produced in the U.A.R. [United Arab
Republic, a union of Egypt and Syria, formed in 1958,
dissolved in 1961]. The cowpea weevil was found to feed on
soya beans, but losses were observed only after 5 months, at
which time they amounted to only 6.2% of their weight.
Note: It is not clear whether these soybeans were grown
in Syria or Egypt; it seems more likely that they were grown
in Syria since all three researchers are stationed in Syria.
If they were, this would be an early document concerning
soya beans in Syria. Address: 1-3. Stored Grain Insects
Investigations, Plant Protection Dep., Ministry of Agriculture
and Agrarian Reform; 4. Entomological Research Station,
Ministry of Agriculture, Syria.
1749. McLane, S.R.; Mitchell, C.B.; McKeithen, E. 1971.
Soybean weed control with A-820 (Abstract). Proceedings of
the Southern Weed Science Society 24:58. Jan.
1750. Rogers, R.L.; Sloane, L.W.; Zaunbrecher, S. 1971.
Performance of Bay-94337 as a soybean herbicide in
Louisiana (Abstract). Proceedings of the Southern Weed
Science Society 24:73. Jan.
1751. Small, Leroy; Rogers, R. Larry.; Davis, J.H. 1971.
Soybean weed control in the southeastern coastal plain of
Louisiana (Abstract). Proceedings of the Southern Weed
Science Society 24:74. Jan.
1752. Spatcher, David L. 1971. Inﬂuence of linuron on
minimum tillage soybeans (Abstract). Proceedings of the
Southern Weed Science Society 24:172-75. Jan.
• Summary: Du Pont’s brand name for this herbicide is
“Lorox.” The practice of no-tillage farming is not new. It
has been successful with many crops, including corn, cotton,
grain sorghum, tobacco and soybeans, from Florida to
Michigan, and from New Jersey to Oregon. “With soybeans,
however, no-tillage farming has had its greatest increase
in the east-central upland soils which include parts of 14
states. The region represents a zone of transition from the
Gray-Brown Podzolic to the Red-Yellow Podzolic soils.
These soils are characteristically subject to erosion due to
the geographic terrain and the relatively high precipitation
throughout the area. Organic matter of the many classes of
soils in this region is generally in the 1 to 4% range.
“Our ﬁrst experience with no-tillage was in 1967 on a
farm in South Christian County, Kentucky, owned by Harry
M. Young, Jr.
“Double cropping the no-tillage way where soybeans
is the second crop requires a herbicide that demonstrates
two types of activity. A high degree of contact activity is
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needed initially to control existing vegetation at the time of
planting” and “favorable residual characteristics to control
seedling weeds and grasses that emerge after a soybean
stand is established. Lastly, a crop protection compound
that performs these functions must also exhibit safety to the
soybean plant.”
Mr. Young tried using linuron at different rates per
acre. The best results were obtained at 1½ lb per acre plus
a surfactant. “Paraquat gave the fastest contact activity. In
1968, 185 acres were treated with linuron, paraquat, and a
sufactant.
“Results of independent research at North Carolina
State University by Dr. A.D. Worsham and Ohio Agricultural
Research Station at Wooster by Dr. D.G. Triplett, Jr., show
that a weed control program built around linuron and
paraquat + a surfactant works best for no tillage soybeans.”
Factors that affect the performance of linuron in
controlling weeds in no-tillage soybeans are:
“1. Adequate coverage [with 40 gallons carrier]
“2. Spray pressure [40-50 psi to penetrate mulch
residue]
“3. Ground speed [3 miles per hour]
“4. Row width [soybean planted in rows 20 inches apart
have fewer weed problems]
“5. Dispersal of straw [a combine should be equipped
with a chopper or shredder for uniform distribution of small
pieces of straw]
In Kentucky the preferred program is 1 lb linuron +
½ lb paraquat + a surfactant. Tests conducted by the Univ.
of Kentucky found these rates gave the highest yields of
soybeans per acre.
Soybeans planted after small grains in the principal
double-cropping method in Kentucky, Tennessee, and North
Carolina. Du Pont prefers to apply the herbicide after the
soybeans are planted, not before.
“In summary, the inﬂuence of linuron on no-tillage of
soybeans has opened a new cultural practice in an area that
heretofore was considered marginal for soybean production.
Residual chemicals such as linuron are replacing labor
and time at planting and throughout the growing season.
Soybeans can beneﬁt by the additional in-ground growing
time saved over conventional tilling operations. Powerful
mechanical equipment can be reduced, erosion problems
solved, and soil moisture conserved. Lastly, over a period
of years, a progressive farmer can, through effective crop
rotation, minimize his persistent weed problems. We feel
we have a product that can be a part of this new concept of
agriculture, and has already proven itself over the past four
years.
“I would now like to present a few slides which show
the use of linuron in no-tillage soybeans.”
Note: Herbicides replace tillage to control weeds in notill farming. Address: Industrial and Biochemical Dep., E.I.
du Pont de Nemours & Company, Western Springs, Illinois.

1753. Staton, H.C.; Frans, R.E. 1971. Varietal response
of soybeans to topical applications of Dinoseb (Abstract).
Proceedings of the Southern Weed Science Society 24:76.
Jan.
1754. Talbert, R.E.; Frans, R.E. 1971. Selectivity of Bay
94337 for weed control in soybeans (Abstract). Proceedings
of the Southern Weed Science Society 24:72. Jan.
1755. Zaunbrecher, S.J.; Rogers, R.L. 1971. Effect of size of
weeds on performance of selected soybean postemergence
herbicides (Abstract). Proceedings of the Southern Weed
Science Society 24:78. Jan.
1756. Balasubramanian, M. 1971. Root-knot nematodes and
bacterial nodulation in soybean (Letter to the editor). Current
Science (Bangalore, India) 40(3):69-70. Feb. 5. [6 ref]
• Summary: “The interrelationships between nitrogen-ﬁxing
bacteria (Rhizobium spp.), plant-parasitic nematodes and
their leguminous hosts have not been adequately studied.”
This is a study to determine whether Meloidogyne
icognita, M. javanica and M. hapla could cause reduction
of nodulation in soybean revealed that all three species
had such an effect, with that of M. javanica being the most
pronounced. Address: Faculty of Agriculture, Anamalai
Univ., Anamalainagar, India.
1757. Soybean Digest. 1971. How Proﬁt Panel members
control weeds: no-till is the longterm trend. Feb. p. 14-15,
17-18.
• Summary: “The ASA Soybean Proﬁt Panel view chemicals
as an important tool in their overall weed control program.
Ninety-two percent are currently using herbicides in soybean
weed control.
“Some would like to do away with cultivation entirely
and go to some form of no-till. Some are already into this
type of operation and this appears to be the deﬁnite longterm
trend.
“But few plan to rely on herbicides 100% any time
in the near future. They view them rather as part of a total
soybean operation, which includes some tillage and such
things as rotations, delayed planting, and taking care to avoid
spreading weed seeds during combining.
“The great battle is to be effective and at the same time
to hold down labor and costs.
“Panel members are particularly ready to try new
herbicides and new practices. They tend to use more than
one chemical or to use mixtures, to diagnose their particular
weed problems, and prescribe accordingly.
“C.E. Bowen, Bowen Farms, Champaign, Illinois,
writes: ‘I think the spread of weeds is a quite serious
problem. I see more and more ﬁelds infested seriously each
year all through Indiana, Illinois, and Missouri. I do see

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 742
some ﬁelds practically weed free and I would like to know
how they do it.’
“Chemicals vs. the cultivator: Should you use chemicals
or the cultivator to control weeds ? Though some would like
to dispense with cultivation entirely and a few will have
nothing to do with chemicals, most ASA Soybean Proﬁt
Panel members think each has its place in a good weed
control program.
“Dick Potter, Morgan, Minnesota, handler, says 99% of
growers have accepted the fact they must use herbicides ‘in
order to raise a more respectable crop of beans.’
“J.L. Landino, Columbia, N.C., makes a strong case for
herbicides even though he says he does not have a good one
for his high organic soils. ‘We will use the best available
even if we get only 50% control. We expect yield increases
or we wouldn’t spend the money.’
“E.D. White, Union City, Tennessee, comments: ‘Hand
labor for weed control is too expensive at $1.50/ hour and
too scare and inefﬁcient anyway. Weeds and grass must be
controlled and this must be done with chemicals that will
work.’
“Joe Leach, Plainview, Texas, broadcasts Treﬂan to kill
volunteer milo and goes over the ﬁeld by hand as needed. He
made his best yield of 50 bu/a by this method.
“Meredith L. Worner, Manito, Illinois, tries to plant his
beans the latter part of May after the weeds have germinated
a couple of times. He bands with Amiben and broadcasts
Treﬂan in bad grassy areas, then follows with rotary hoe and
cultivator.
“Paul Rocke, Eureka, Illinois, says his farm has been
cleaner than average so he hadn’t been using much herbicide
until last year. But giant foxtail seems to be coming in so he
used herbicide on all his beans in 1970 with good results.
“Bill Fordham, Ohio, Illinois, will increase the use
of herbicides broadcast in 1971 to ease the pressure on
mechanical weed control methods.
“Joe Gramman, Fowler, Indiana, intends to plant all his
beans between May 26 and June 5 next spring and to give
them an extra rotary hoeing. He hopes to cultivate only once,
and this later than usual. He used chemical weed control on
all his beans last year and will do so again in 1971.
“Carl Sedlacek, Cedar Rapids, Iowa: ‘We use Treﬂan
on all our beans. We p u t beans in corn ground. With the
fertilizer carryover, the beans do real good. We use from 2 to
3 pounds Atrex on our corn which doesn’t hurt the beans.’”
1758. Brown, N.S.; Watkin, B.R.; Robinson, G.S.;
Greenwood, R.M. 1971. Studies on soya beans in the
Manawatu. New Zealand Agricultural Science 5(5):6-11.
March. [16 ref]
• Summary: “Introduction: In recent years there has been a
renewed interest in soya bean production by New Zealand
farmers and research organisations and a number of trials
have been conducted throughout New Zealand to assess

the potential for future development. The limited data
available (Blair, 1964, Moody and Hastings, 1966) indicate
that successful economic production of soya bean may
be possible in particular areas using appropriate varieties.
Various agronomic problems limiting production, such as
nodulation, weed control and pest control, will, apparently,
need to be overcome, but the fact that yields have reached
60-70 bush per acre in some localities (Gerlach, pers.
comm.) in ﬁeld trials justiﬁes continued interest in this crop.
“The following experiments were conducted at Massey
University during the summer of 1967/68 in an attempt to
elucidate some of the problems limiting the production of
soya beans.”
Note 1. “The Manawatu District is a local government
district in the Manawatu-Wanganui Region in the North
Island of New Zealand.
“The district is based on the town of Feilding and
includes most of the area between the Manawatu River in the
south and the Rangitikei River in the north;...” (Wikipedia at
Manawatu District, Sept. 2018).
Note 2. At the end of this article is a section titled
“Additional information on soya beans comes from the 1969
Annual Report of the Field Research Section, NZDA [New
Zealand Dep. of Agriculture], Ruakura.”
1759. Kust, Cyril A.; Struckmeyer, B. Esther. 1971. Effects
of triﬂuralin on growth, nodulation, and anatomy of
soybeans. Weed Science 19(2):147-52. March. [9 ref]
• Summary: “Triﬂuralin reduced nodulation of soybeans
and seemed to inhibit utilization of cotyledonary reserves
and redistribution of organic and mineral constituents of
unifoliolate leaves.” Address: Asst. Prof., Dep. of Agronomy,
and Prof., Dep. of Horticulture, respectively, Univ. of
Wisconsin, Madison, Wisconsin.
1760. Stroube, Edward W. 1971. Research at the
Northwestern Branch: Herbicides in soybeans. Ohio
Agricultural Research and Development Center, Research
Summary No. 49. p. 32-33. March.
• Summary: Discusses Trifuralin (Treﬂan), Vernolate
(Vernam), Nitralin (Planavin), Amiben, and other herbicides
and their use on soybeans. Address: Dep. of Agronomy,
Northwestern Branch [of the Ohio Agricultural Research and
Development Center].
1761. Indian Council of Agricultural Research. 1971.
Classiﬁed ad: 9. One junior plant pathologist. All India
Coordinated Research Project on Soyabean (Mycological
Portion),... Times of India (The) (Bombay). April 23. p. 15.
• Summary: Describes qualiﬁcations and pay. “Desirable:
(i) Doctorate in Botany / Mycology / Plant Pathology. (ii)
Knowledge of French / German / Russian. (iii) Knowledge of
modern methods of investigation in plant diseases as well as
soyabean diseases.” Address: ‘Krishi Bhavan,’ New Delhi.
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1762. Soybean Digest. 1971. No-till: The fastest takeoff
since hybrid corn. April. p. 22-23.
• Summary: “A relatively new practice called ‘no-tillage’
planting of crops more than doubled in planted acreage last
year–and the peak is nowhere in sight, say U.S. Department
of Agriculture experts.
“About 7 million acres were planted in this manner last
year compared with an estimated 3 million in 1969.”
“The system has made its biggest impact among corn,
soybean, and sorghum producers in Illinois, Iowa, Nebraska,
Kentucky, and Missouri” said B.D. Blakely, chief agronomist
for the Soil Conservation Service.
“A farmer can simultaneously plant the seed and apply
fertilizer and herbicides to control weeds. Soil Conservation
Service ofﬁcials say farmers have reported saving of $8 to
$14 through cutting down on the number of trips across a
ﬁeld to plant and care for the crop.
“By leaving crop residues on top of the ground, moisture
losses can be reduced and the soil protected from erosion.”
A sidebar, titled “What Proﬁt Panel members say,”
states: “Members of the ASA [American Soybean Assoc.]
Soybean Proﬁt Panel show a keen interest in no-till and also
minimum till as well as many other new practices.” Harold
Kuehn of Du Quoin, Illinois, said “double-cropped or notilled soybeans following wheat were reported as yielding
about as much per acre as conventional-tilled soybeans last
year.”
Note: This is the earliest document seen (Dec. 1997)
with the term “no-till” in the title, referring to no-till
cultivation of soybeans.
1763. Rogers, Howard T.; Thurlow, D.L.; Buchanan, G.A.;
et al. 1971. Soybean production–Recent research ﬁndings.
Alabama Agricultural Experiment Station, Bulletin No. 413.
75 p. May. [26 ref]
• Summary: Contains several chapters by various authors:
Introduction. Site selection and importance of water.
Varieties and dates of planting. Row spacing. Cropping
systems, cultural practices. Fertility requirements. Weeds and
their control. Diseases and their control. Insects. Literature
cited. Address: Auburn, Alabama.
1764. Tabuchi, Ichiro. 1971. Saishoku-shugi no riron-teki
haikei: Shokubutsu-sei tanpaku shokuhin kaihatsu ni okeru
shûkyô-teki tachiba ni tsuite [Theoretical background on
vegetarianism: The religious viewpoint in the development
of vegetable protein foods]. Shokuhin Kaihatsu (Up-to-Date
Food Processing) 6(6):31-35. June. [5 ref. Jap]
• Summary: Contents: Seventh-day Adventists. Ellen G.
White’s viewpoint. Seventh-day Adventist food enterprises
and their purposes. Popularization of Soyalac made by Saniku Foods (Shokuhin) in Japan. The campaign for quitting
tobacco in 5 days at the Adventist Tokyo Hospital (Tokyo

Eisei Byoin).
The section on the popularization of Soyalac states:
“Although in a recent issue of Shokuhin Kaihatsu magazine,
soymilk was described as an illusory food (maboroshi), at
least for us, it is a very real food, because San-iku Shokuhin
has been making soymilk for the last 12 years and providing
it for our school dormitory cafeteria meals. We have gotten
good results in both taste and nutrition. With this experience
and Loma Linda’s formula and technique (they make
formulated dairylike [chôsei] soymilk), Neo-Soyalac was
born. It is a superior, nutritious infant formula.
“Soyalac was developed by Dr. Harry W. Miller, who
was the world’s leading authority in the ﬁeld of soymilk. He
spent half a century researching and developing Soyalac. It
started to be produced and sold in the 1940s. Since that time
it has contributed as an infant formula, and a milk substitute
for children who are allergic to or dislike dairy milk. Its
effectiveness and safeness have been proved by clinical
experimentation. Also, Soyalac was used after World War
II as an especially nutritious food for the protein-rich food
program of the World Health Organization (WHO), FAO,
and UNICEF and it saved many children from starvation and
kwashiorkor.
“San-iku Shokuhin is now starting this work in Japan.
We are trying to popularize our soymilk through very special
methods such as via our religious network, health food
stores, and doctors detailings. Babies who can’t drink cow’s
milk or had allergies have been saved. Those with rashes
and sweat rashes have been cured. We have received many
expressions of thanks. One mother raised her 3 children on
soymilk only, and one of the three was selected at a healthy
baby contest in her county (gun). Formulated soymilk is
not a medicine, therefore we are not allowed to promote its
medicinal effects. Nevertheless, these various good effects
have been proved clinically and in actual experience.
“A century ago, Ellen G. White predicted that ‘the time
will come when we will not even drink dairy milk.’ Now we
feel that this prediction is coming true as we see our dairy
milk contaminated with penicillin, BHC, DDT, etc. I feel that
in this day and age our work to popularize soymilk, which
contains no antibiotics, no chemicals, and no cholesterol,
and which is so nutritious and healthy, is very meaningful.”
Address: Product Development Dep. (Kaihatsu-bu), San-iku
Foods, Japan.
1765. Ward, J.M.J. 1971. Controlo de ervas daninhas na
Rhodesia [Control of harmful weeds in Rhodesia]. Gazeta do
Agricultor (Mozambique) 23(265):179-81. June. [1 ref. Por]
1766. Hartwig, E.E.; Epps, J.M.; Edwards, C.J., Jr. 1971.
Registration of Pickett 71 soybeans (Reg. No. 87). Crop
Science 11(4):603. July/Aug.
• Summary: “Like its Pickett parent, Pickett 71 has gray
pubescence, purple ﬂowers, tan pod walls, yellow seed
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coats, and brownish-black hila. Also, like Pickett, it is highly
resistant to races 1 and 3 of the soybean cyst nematode
(Heterodera glycine) and, in addition, is resistant to
phytophthora rot (Phytophthora megasperma var. sojae).
Like its Pickett and Lee parents, it is resistant to the foliar
diseases bacterial pustule, wildﬁre, and target spot. It is
susceptible to root-knot nematodes (Meloidogyne incognita).
Pickett 71 is similar to Pickett and Lee in seed holding and
maturity.
“Seed was released in 1971 in North Carolina,
Tennessee, Missouri, Arkansas, Louisiana, and Mississippi.
The Mississippi Agricultural Experiment Station is
responsible for maintenance of breeder seed.”
Note: “George Edward Pickett (January 16, 1825–July
30, 1875) was a career United States Army ofﬁcer who
became a major general in the Confederate States Army
during the American Civil War. He is best remembered for
leading Pickett’s Charge, the futile and bloody Confederate
offensive on the third day of the Battle of Gettysburg
that bears his name” (Source: Wikipedia). Address: 1.
Agronomist, Delta Branch, Mississippi Agricultural
Experiment Station, Stoneville, Mississippi.

1770. Van Duyn, John W.; Turnipseed, S.G.; Maxwell, J.D.
1971. Resistance in soybeans to the Mexican bean beetle. I.
Sources of resistance. Crop Science 11(4):572-73. July/Aug.
[5 ref]
• Summary: “Abstract: World collections of soybean,
Glycine max (L.) Merr., maturity groups VII and VIII,
were screened for resistance to the Mexican bean beetle,
Epilachna varivestis Mulsant, in 1968. Twenty-three
selections and ﬁve commercial cultivars were intensively
studied in 1969. In the ﬁeld plants of PI 229358, PI
171451, and PI 227687 were highly resistant. Laboratory
forced feeding tests showed that these three lines were
unsatisfactory as food even when no alternate food was
available. Of the commercial lines tested ‘Bragg’ and ‘Nela’
demonstrated the least susceptibility.” Address: 1. Dep. of
Entomology; 2. Asst. Prof. of Agronomy & Soils; Both:
Clemson Univ., Clemson, South Carolina 29631.

1767. Johnson, B.J. 1971. Response of weeds and soybeans
to vernolate and other herbicides. Weed Science 19(4):37277. July. [8 ref]
• Summary: “Vernolate (S-propyl dipropylthiocarbamate)
injected into a sandy loam soil controlled a higher percentage
of early weeds in soybeans... in 2 years out of 3 when
compared with incorporated vernolate at the same rate by
conventional methods.” Address: Asst. Agronomist, Georgia
Agric. Exp. Station, Experiment, Georgia 30212.

1771. Howell, R.W. 1971. Breeding for improved oilseeds.
J. of the American Oil Chemists’ Society 48(9):492-94. Sept.
[8 ref]
• Summary: “Breeding for improved oilseeds has
traditionally emphasized improvement in yield, oil content
and disease resistance... The soybean varieties Provar and
Protana were released in 1969 because they contain higher
protein percentages than other varieties.” Address: Plant
Science Research Div., ARS, USDA, Beltsville, Maryland.

1768. Van Duyne, John W.; Turnipseed, S.G.; Maxwell, J.D.
1971. Resistance in soybeans to the Mexican bean beetle. I.
Sources of resistance. Crop Science 11(4):572-73. July/Aug.
[5 ref]
• Summary: “These studies revealed that PI 229358, PI
171451, and PI 227687 consistently were not the genotypes
preferred by the Mexican bean beetle for oviposition and
feeding. The commercial cultivars Hardee, Hampton 266A,
Davis, and Lee 68 were susceptible to the beetle, while
Bragg and Nela were less susceptible than other commercial
cultivars.” Address: 1. Graduate Research Asst., Dep. of
Entomology; 2. Assoc. Prof. of Entomology; 3. Asst. Prof. of
Agronomy and Soils. All: Clemson Univ., Clemson, South
Carolina 29631.

1772. Johnson, B.J. 1971. Effects of repeated applications of
herbicides on soybeans. Weed Science 19(5):548-50. Sept. [1
ref]
• Summary: “Seed was larger also from plots treated with
a single application than plots treated with as many as four
applications.
“Repeated herbicide treatments did not affect maturity,
lodging, seed oils or protein content. Although lodging was
not a problem in this study, it is conceivable that lodging
could occur under adverse weather conditions in plots
where soybean stems were injured by herbicide treatments.”
Address: Asst. Agronomist, Georgia Sta., Experiment,
Georgia.

1769. Kincade, R.T.; Laster, M.L.; Hartwig, E.E. 1971.
Simulated pod injury to soybeans. J. of Economic
Entomology 64(4):984-85. Aug. 1. [2 ref]
• Summary: “The bollworm, Heliothis zea (Boddie), is
one of the major insects attacking soybeans in Mississippi.
Although it is obvious that control of severe bollworm

infestations will increase yield, entomologists do not agree
on the infestation levels that will cause yield losses.”
Address: 1. Graduate Research Asst., Dep. of Entomology,
Mississippi State Univ., State College, Miss. 39762.

1773. Lappé, Frances Moore. 1971. Diet for a small planet.
New York, NY: Ballantine Books. xiv + 301 p. Illust. by
Kathleen Zimmerman & Ralph Iwamoto. Index. 18 cm. [90
ref]
• Summary: This one of the most important and inﬂuential
books written about food, nutrition, and world hunger during
the 1970s. It became a huge best-seller and inﬂuenced
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millions of people and many other authors. The idea for
The Book of Tofu came directly from reading this book–in
Japan. Published on 1 Sept. 1971, it introduced the concepts
of “protein complementarity” and “eating low on the food
chain” to countless Americans. By April 1973 the book had
been reprinted 7 times. The book’s roots lie in the University
of California at Berkeley, where Ms. Lappé was enrolled in
the School of Social Work in 1968. A committed community
organizer of welfare recipients, she was frustrated in her
inability to ﬁnd an agenda that would truly end the people’s
suffering. So she began to study the political economy of
food in the Natural Resources library. From this research
came a 1-page handout, then a 5-page handout, then a 70page booklet, and ﬁnally this landmark book.
Contents: Acknowledgments. Foreword. Part I: Earth’s
labor lost. Part II: Bringing protein theory down to earth.
Part III: Eating from the earth: Protein theory applied. Part
IV: Combining non-meat foods to increase protein values.
Appendixes. Notes.
Key quotes: “This book is about PROTEIN–how we as
a nation are caught in a pattern that squanders it... I propose
that our meat-centered diet is at the very heart of our waste
of the earth’s productivity” (p. xi). “Fully one-half of the
harvested agricultural land in the U.S. is planted with feed
crops. We feed 78% of all our grain to animals. This is
the largest percentage of any country in the world” (p. 5).
We feed animals “89% of our corn crop, 98% of our grain
sorghum crop, 87% of our oat crop, 64% of our barley crop,
as well as 95% of our unexported soybean crop. To make
beef or veal, “a cow must be fed 21 pounds of protein [from
feed] in order to produce 1 pound of protein from human
consumption.”
This vegetarian book contains 125 pages of recipes
and makes extensive use of soybeans and soyfoods–though
mostly in the form of dry soybeans or grits (*) or soy ﬂour
(+), which are two of the least interesting ways of using
soybeans. In the section titled “Getting the most protein
for the least calories,” subsection 5 on “Legumes” (p. 106)
states: “Soybean curd (tofu) has the fewest calories for
the amount of usable protein, largely because most of the
fat is removed in its processing. Tofu is truly an excellent
protein source. Lightly sautéed with a fresh vegetable
accompaniment, one could easily eat 7 ounces of tofu and
fulﬁll 25 to 30 percent of a day’s need for protein Ä at the
cost of only about 5 to 7 percent of a day’s calorie allotment.
I’ve included several tofu dishes among the recipes given
later in this book.”
Tofu is not mentioned in the index, but under “Soy
Curd” we ﬁnd one recipe titled “Leafy Chinese tofu (Soy
curd)” (p. 144). It notes that soy + rice, and soy + sesame are
complementary proteins.
The recipes are grouped by complementary
combinations. Rice and soy (p. 140-45; combining in the
proper proportions gives a 32% increase in usable protein):

Crusty soybean casserole*. Stuffed cabbage leaves*. Curry
rice*. Leafy Chinese tofu (soy curd). Sukiyaki (with tofu).
Rice and wheat and soy (p. 146-50; 24% increase in
usable protein): Hearty vegetable soup (with miso and soy
sauce)*. Sweet and pungent vegetable curry*. Mexican
grains*. Rice-wheat “kasha”*.
Whole wheat and soy (p. 181-88; 32% increase):
“Complementary” pizza+. Savory onion quiche+. Wheat-soy
wafﬂes+. Chameleon spice cake+. Wheat-soy pudding+.
Wheat, soy, and sesame (p. 189-94; 42% increase):
Sesame crisp crackers+. Sesame dream bars+. Journey
cakes+. Orange sesame mufﬁns+. wheat-soy-sesame bread+.
Cornmeal and soy and milk (p. 202-08; 13% increase):
My favorite cornbread+. Boston brown bread+. Pineapplecorn mufﬁns+. Corn spice coffee cake+. Cornmeal-soy
wafﬂes+. Indian pudding*.
Soy, wheat, rice, and peanuts (p. 220-26; 15% increase):
Curried soybeans and peanuts*. Nutty bean tacos*. Soybean
croquettes*. Spanish soybeans over mixed grains*+. Deep
dish vegetable pie*.
Soy and sesame seeds (or sunﬂower seeds) and peanuts
(p. 227-32; 25% increase): Nutty noodle casserole*. Soysesame-peanut spread+ (with roasted soy ﬂour). Peanutsesame loaf supreme+. Soy-pea sesame snacks*. Bean
burgers*.
This was one of the ﬁrst popular books to show the
connection between intensive livestock production and
environmental degradation. Part I, titled “Earth’s Labor
Lost,” shows how: (1) Animal wastes from huge feedlots
cause water pollution (p. 15-16); (2) Growing crops for
livestock feed and overgrazing leads to soil erosion, loss
of topsoil, and soil depletion (p. 17-18); (3) The increased
pressure on our land to grow livestock feeds has led to
increased use of pesticides, which kill untargeted species and
cause water pollution (p. 26-27). In short, a vegetarian diet
“maximizes the earth’s potential to meet man’s nutritional
needs and, at the same time, minimizes the disruption of the
earth necessary to sustain him. It’s as simple as that” (p. 3).
Also gives a recipe for “Crunchy granola” (p. 251, based
on rolled oats, coconut shreds, sesame seeds, and wheat
germ).
Note 1. As of Sept. 1991, this book had sold about
4 million copies, and of that 3 million copies in Englishlanguage editions.
Note 2. This is the earliest document seen (May 2002)
concerning the environmental impact of a vegetarian diet.
Address: California.
1774. Nave, W.R.; Wax, L.M. 1971. Effect of weeds on
soybean yield and harvesting efﬁciency. Weed Science
19(5):533-35. Sept. [7 ref]
• Summary: “Abstract. A reduction in soybean... yield
of 25% (1968) to 30% (1969) resulted from one smooth
pigweed (Amaranthus hybridus L.) per ft in 30-inch rows. A
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giant foxtail (Setaria faberii Herrm.) infestation of one plant
per ft in 30-inch rows reduced yield 13% in 1969. Harvesting
before weeds were desiccated resulted in signiﬁcant
threshing and separating losses as speed was increased from
1 to 2 and 3 mph. Stubble, lodging, and stalk losses were
more than double in the pigweed and foxtail plots when
compared to the weed-free plots after weeds were desiccated
by frost.” Address: Illinois Agric. Exp. Station, Urbana,
Illinois.
1775. Soybean Digest. 1971. Certiﬁcates of meritorious
service. Sept. p. 15.
• Summary: Contains a description and photo of ﬁve men
(and organizations) who have worked to help soybeans in
America: (1) Dr. Charles A. Brim (Education and research).
(2) George McCulley (Service within the organization).
(3) Wallaces Farmer (Farm communications. Photo
shows Monte Sesker, managing editor. The magazine
has emphasized the Iowa checkoff bill on soybeans and
this may have helped in the bill’s passage). (4) Monsanto
(Agribusiness. Photo shows John Mathias, ﬁeld sales. “The
ﬁrm has introduced three herbicides for use on soybeans–
Randox, effective in high organic matter soils, Ramrod
for seed soybeans, and the versatile Lasso. Monsanto has
made a sizable commitment to investigation of soy protein
for food”). (5) Mississippi Soybean Association (State
achievement award. Photo shows Pres. Alex Ramsay. For an
effective checkoff program on soybeans).
1776. Johnson, B.J. 1971. Effects of sequential herbicide
treatments on weeds and soybeans. Weed Science 19(6):695700. Nov. [4 ref]
• Summary: “In 1969 nitralin injured soybeans, and reduced
stands and seed yields signiﬁcantly more than triﬂuralin or
vernolate. In 1970 sequential treatments of prometryne with
chloroxuron and vernolate were more phytotoxic to soybeans
than were the same postemergence treatments when applied
with nitralin and triﬂuralin.” Address: Asst. Agronomist,
Georgia Agric. Exp. Station, Experiment, Georgia 30212.
1777. Williamson, A.J.P. 1971. Soybean is an expanding
crop. Queensland Agricultural Journal 97(11):571-81. Nov.
[1 ref]
• Summary: Contents: Introduction. Uses of soybean.
Summer growing legume. Varieties. Description of varieties.
Rotation. Soils, fertilizers and nodulation. Land preparation
and tillage. Time of planting. Row and plant spacings.
Planting. Pests and diseases. Irrigation. Harvesting. Yields.
Seed handling and storage. Fodder and hay. Marketing.
“Soybeans have been grown commercially in
Queensland for several decades but until 1969 the area
devoted to the crop had not exceeded 5,000 acres. The main
area of production was the South Burnett and soybeans
were grown mainly for food. In the past few years,

considerable research has been conducted on soybeans in
southern Queensland. Largely as a result of this research,
the Darling Downs and West Moreton regions are now the
biggest producers of soybeans. The largest production to
date for Queensland came from the 1970-71 season when
an estimated 8,730 tons were harvested from 12,500 acres.”
Address: Agronomist, Queensland, Australia.
1778. Birchﬁeld, W.; Williams, C.; Hartwig, E.E.; Brister,
L.R. 1971. Reniform nematode resistance in soybeans. Plant
Disease Reporter (USDA) 55(12):1043-45. Dec. [7 ref]
• Summary: “Abstract: Resistance to the reniform nematode
was found in several soybean breeding lines and cultivars.
Plant reaction was classiﬁed into three groups: resistant,
moderately resistant, and susceptible. ‘Pickett’, ‘Pickett
71’, ‘D68-78’, ‘D68-80’. D68-128’, ‘D68-180’, and ‘D68185’were resistant. ‘D68-201’, D68-214’, ‘D68-216’, and
‘D68- 221’ were moderately resistant. ‘D68-73’, ‘D68-197’,
‘D68-204’, ‘Bragg’, ‘D64-4636’, ‘F66-1166’, ‘Ransom’,
‘Bossier’, and ‘R68-105’ were susceptible. All cultivars
and breeding lines resistant to soybean cyst nematode were
not resistant to reniform nematode. Separate, but probably
linked, genes for resistance to these two nematodes are
thought to occur.”
“Introduction: The reniform nematode, Rotylenchulus
reniformis Linford & Oliveira, has been observed associated
with soybeans in Louisiana for the past decade.” Address:
Research Plant Pathologist, Plant Science Research Div.,
Asst. Prof. of Agronomy, Louisiana State Univ., Research
Agronomist, and Agricultural Research Technician, Plant
Science Research Div., ARS, USDA, Louisiana State Univ.,
Baton Rouge, Louisiana, and Delta Branch Research Station,
Stoneville, Mississippi, respectively.
1779. Moradeshaghi, M.J.; Davatchi, A. 1971. Chemical
control of two-spotted mite (Tetranychus urticae Koch)
on cotton and soy-bean. Publications de la Faculte
d’Agronomie, Universite de Teheran (Iran) 3(3):1-6. Dec.
• Summary: During the last few years, this mites–which
is not a newcomer–has become a serious pest on these two
crops in the northern part of Iran. This article discusses the
results of ﬁeld trials to ﬁnd a effective acaricide against this
mite during 1970 and 1971. Address: 1. Asst. Prof.; 2. Prof.
and Dean. Both: Agricultural College, Karaj, Iran.
1780. Owusu, G.K. 1971. A suspected virus from soybean
infecting cocoa seedlings. Ghana J. of Agricultural Science
4(2):201-04. Dec. [12 ref. Eng; fre]
• Summary: “A disorder with virus-like symptoms was
mechanically transmitted from soybean plants to cocoa
seedlings in the greenhouse... It was suggested that the
condition was due to an unidentiﬁed virus carried in the testa
tissue of soybean seed.” Address: Cocoa Research Inst., P.O.
Box 8, Tafo, Ghana.
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1781. El-Wakil, M.A. 1971. Soybean disease in U.A.R.
[United Arabic Republic]. MSc thesis, Alexandria University,
Alexandria, Egypt. *
Address: Alexandria, Egypt.
1782. IRAT–Côte-d’Ivoire. 1971. Contrôle des mauvaises
herbes sur Soja [Control of weeds in soybeans]. In: Rapport
d’activités Synthèse 1971–Bouaké: IRAT-Côte-d’Ivoire.
[Fre]*
Address: Côte-d’Ivoire.
1783. Miller, L.I. 1971. Physiologic variation within the
Virginia-2 population of Heterodera glycines (Abstr.). J. of
Nematology 3:318. *
1784. Biologiia i vozdelyvanie soi [Biology and cultivation
of soybeans]. 1971. Vladivostok. 202 p. Based on reports
presented at an All-Union conference. [20+ ref. Rus]
• Summary: The proceedings of this conference contains
numerous papers by different authors. Address: USSR.
1785. Bock, K.R.; Hollings, M.; Ngugi, E. 1971. Soybean
viruses. East African Agriculture and Forestry Research
Organization, Annual Report 1970. p. 74-76. (Nairobi, East
African Community). *
1786. Kosolapova, G. ya.; Yakovleva, V.M. 1971. [The bean
Bruchid in Kazakhstan]. Zashchita Rastenii, Moskva (Plant
Protection, Moscow) 16(11):42. [Rus]
• Summary: The caged larva of the bean Bruchid
(Acanthoscelides obtectus) infested soybeans.
1787. Littlejohns, D.A.; Frayne, L.I.; Buzzell, R.I. 1971.
Soybean production in Ontario. Ontario Department of
Agriculture and Food, Publication No. 173. 15 p. AGDEX
141/10. [5 ref]
• Summary: Contents: Introduction. Growing soybeans:
Selecting varieties, planting, seedbed preparation, row
width, seeding rate, seed treatment, inoculation, fertility,
weed control, soybean diseases, insects, harvesting, storage,
production costs, marketing soybeans as a cash crop, feeding
soybeans. Ontario Soybean Committee. Sources of additional
information. Address: Ridgetown College of Agricultural
Technology, Ridgetown, ONT, Canada.
1788. Saghir, A.R.; Bhatti, M.S. 1971. The inﬂuence of
herbicides on the chemical composition of soybean seeds.
Proceedings of the British Weed Control Conference 10th
(1970) 1:384-88. (Chem. Abst. 75:108836). Paper No. 152
of the Scientiﬁc Journal Series, Faculty of Agricultural
Sciences, American Univ. of Beruit. [12 ref]
• Summary: Clark variety soybeans were grown in Lebanon.
Some plots were treated with pre-emergence or post-

emergence herbicide sprays. The seeds were harvested on
4 Oct. 1968, dried, ground and used for chemical analysis.
For example, one pre-emergence herbicide increased the
protein percentage by 10.6% over the handweeded check,
whereas 2 other pre-emergence herbicides decreased the
protein values signiﬁcantly at all rates tested. Likewise both
types of herbicides effected the coil content and composition.
However “no signiﬁcant difference was observed between
the chemical composition of soybean seeds harvested
from handweeded and unweeded plots... This may suggest
that weed competition had no inﬂuence on the nutritional
characteristics studied.”
“The authors gratefully acknowledge the support of
the Lebanese National Research Council and the American
University of Beirut in providing funds to present this paper
at the 10th British Weed Control Conference.” Address:
Faculty of Agricultural Sciences, American Univ. of Beirut,
Lebanon.
1789. Cooper, Richard L. 1972. Soybean varieties of the
future. Soybean Digest. Jan. p. 10-13. Publication No. 685 of
the U.S. Regional Soybean Laboratory. [2 ref]
• Summary: “Higher yield has been and will continue to
be the major goal in future varieties. Other objectives will
be increased disease and insect resistance and changes
in chemical composition of the seed (i.e., higher protein,
different fatty acid composition, etc.).
“Yield is determined only in part by the variety. The
environment in which it is grown also plays a major role in
determining the yield obtained.
“Thus, to guide the breeder in this quest for higher
yielding varieties, a knowledge of the environmental factors
limiting soybean yields is very helpful. These major factors
are light, moisture, fertility, and pest resistance. Higher
yielding varieties depend, to a great extent, on overcoming
some of these limiting environmental factors.
“Improved light use efﬁciency: Recent evidence
(Jan. 1970 Soybean Digest) has indicated that when
presently available varieties are grown in highly productive
environments, excess vegetative growth tends to occur,
resulting in early lodging which may reduce yields as much
as 25% to 30% (i.e., 55 bu/a versus 70 bu/a).
“This reduction in yield is attributed primarily to the
reduced light use efﬁciency that results when early lodging
disrupts the highly organized plant canopy. The canopy
height may be reduced 50% or more, greatly increasing the
mutual shading of leaves.
“While use of lower seeding rates has been partially
successful in reducing lodging and increasing yields of
currently grown varieties, it is evident that varieties of the
future must have greater lodging resistance if yields are to
continue to increase. Considerable effort by both public
and private breeders is being placed on the development
of shorter, semidwarf varieties, which are better adapted to
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highly productive environments. These varieties will have
greater lodging resistance and will put a greater percentage
of the dry matter produced into seed, rather than into
excessive vegetative growth.
“Lodging is not the only factor that inﬂuences light use
efﬁciency. Canopy shape, leaf angle, leaf shape, total leaf
area, and photosynthetic rate per unit leaf area are other
variety characteristics which inﬂuence light use efﬁciency.
Theoretically, a variety with an open canopy, erect, small
or narrow leaves, and high photosynthetic rate per unit leaf
area, combined with adequate but not excessive total leaf
area, would be an optimum plant type from the standpoint of
light use efﬁciency.
“Such traits are currently being studied in cooperative
efforts between plant physiologists and plant breeders. This
research may well lead to the development of such plant
types in future varieties.
“One cannot adequately discuss light use efﬁciency
without considering plant distribution. Planting patterns
(row spacing and population per acre) have a major effect on
light use efﬁciency. The optimum planting pattern may be
quite different for new semidwarf varieties than for existing
varieties. For example, solid seeding (6- or 7-inch rows) at
two plants per foot, giving approximately equidistant plant
spacing, may be necessary to maximize yields with these
new plant types.
“More efﬁcient use of moisture: Most years, and on
most soils, moisture plays an important role in limiting
soybean yields. Varieties of the future will make more
efﬁcient use of available moisture. One of the best ways to
increase moisture use efﬁciency (bu/acre inch of water) is by
development of higher yielding varieties.
“A more direct approach is to develop varieties with
more extensive root systems, more efﬁcient vascular systems
and lower transpiration rates (a function of rate/unit leaf area
and total leaf area). These traits are currently being studied
by the plant physiologists, and ultimately may be included in
future varieties by the plant breeder.
“Better soil management practices, to improve
moisture penetration and water holding capacity, will also
play an important role in improved water use efﬁciency.
With semidwarf varieties of the future, use of irrigation
on soybeans may become more widespread. With current
varieties, severe lodging often occurs under irrigation with
yields leveling off at 50 to 60 bu/a. With new, semi-dwarf
varieties, yields of 80 to 90 bu/a and higher may be possible.
making irrigation of soybeans more attractive economically.
“Increased response to fertility: It is well established that
top yields are produced on soils with high fertility. It is also
well established that economic responses can be obtained
from P and K fertilization on soils testing low in P and K.
Much less understood, however, is the response of soybeans
to soil nitrogen.
“Nitrogen, combined with the development of varieties

with greater lodging resistance, has played a key role in yield
breakthroughs of corn, wheat, and rice. Thus there is reason
to suspect that nitrogen may also play a key role in a yield
breakthrough in soybeans.
“Yet yield responses from N fertilization of soybeans
have, in general, been small. Failure to achieve larger yield
responses may be due to numerous factors. For example,
in some studies, nitrogen fertilization has stimulated early
vegetative growth, resulting in increased early lodging which
may have cancelled out the potential beneﬁt of the applied
nitrogen.
“Another factor is that the addition of 100 to 200 pounds
of N fertilizer/a tends to reduce nitrogen ﬁxation; and hence
these two sources of nitrogen tend to cancel out each other
with no net gain in total nitrogen to the plant.
“Soybeans are a legume, and as such, when nodulated
with Rhizobium bacteria, are able to obtain part of their
nitrogen from the air (nitrogen ﬁxation). Considerable
research is currently underway to develop better Rhizobium
strain x soybean variety combinations that will ﬁx nitrogen
more efﬁciently and thereby increase soybean yields.
“Just how much of the nitrogen demand of the plant
is met through ﬁxation and how much is taken up from
the soil is an uncertainty. It is, in part, a function of the
nitrogen level of the soil. The higher the soil N, the lower
the percentage ﬁxed. Recent estimates, using a new assay
technique (acetylene-reduction), have indicated that ﬁxation
may account for about one-half of the total nitrogen need of
ﬁeld-grown soybeans. The rest must then be obtained from
the soil.
“Recent research evidence suggests, that with currently
grown varieties, which were selected under a system of
nodulation, some method of nitrogen application or form
of nitrogen must be found that will make soil nitrogen
and N-ﬁxation complimentary if maximum yields are to
be obtained. An alternative approach might be to develop
Rhizobium strains tolerant to high soil nitrogen. Yet another
approach is to develop non-nodulating soybean varieties
which obtain all their nitrogen from the soil and are as
responsive to nitrogen fertilizer as many nonlegume crops.
“All these approaches to improve the nitrogen
metabolism of soybeans are currently being explored. The
approach that proves to be most successful will be a major
factor in determining the genetic makeup of future varieties.
“Pest resistance: The longer any crop is grown, the
greater the possibility that pests will develop that will
attack the crop. This is true of soybeans–for example, the
development of phytophthora root rot, bacterial pustule, and
cyst nematode.
“Fortunately, plant breeders, in cooperation with plant
pathologists and nematologists, have been quite successful in
development of varieties resistant to these pests. However, it
is a never-ceasing battle, where new diseases occur or more
virulent strains of already existing pests develop, which

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 749
break down the resistance of previously resistant varieties
(e.g., the new strain of cyst nematode).
“Insects have long been a problem in the South and
may be becoming more important in the North. A source of
Mexican bean beetle resistance has recently been discovered
and may be an important breakthrough in breeding for
resistance to this pest. Leafhoppers can cause considerable
damage in northern states on varieties with less than
normal pubescence (hairs). Experimental lines with dense
pubescence are available and this trait may play an important
role in insect resistance of future varieties.
“Future varieties may also have resistance to such
common diseases as brown stem rot, downy mildew,
charcoal rot, and bacterial blight, to mention a few. The
necessity for resistance to the numerous plant pests, i.e.,
fungi, bacteria, viruses, nematodes, and insects, will become
of increasing importance in future varieties.
“Weeds are another class of plant pests, in that they
compete with soybeans for light, moisture, and nutrition.
With development of more reliable herbicides, the necessity
of breeding plant types for competitiveness with weeds
may diminish.” Continued. Address: Research agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, and Assoc. Prof., Dep. of Agronomy, Univ. of
Illinois, Urbana, Ill. 61801.
1790. Cooper, Richard L. 1972. Soybean varieties of the
future (Continued–Document part II). Soybean Digest. Jan.
p. 10-13. Publication No. 685 of the U.S. Regional Soybean
Laboratory. [2 ref]
• Summary: (Continued): “In some ways this may be
desirable in that those varieties most competitive with weeds
may require a larger percentage of their dry matter in the
vegetative plant parts, hence reducing the percentage of dry
matter in the seed. Also, such plant types may have excessive
leaf area resulting in considerable mutual shading and
reduced light use efﬁciency.
“Varieties of the future, bred for increased light use
efﬁciency, may well be less competitive with weeds, making
chemical weed control an essential part of the management
system if maximum yields are to be obtained.
“Special use varieties: Breeding for higher yield will
continue to be the major objective of most plant breeders.
But a portion of their efforts has been, and will continue to
be, directed to the development of special use varieties, even
if some sacriﬁce in yield may be necessary. Examples of
such varieties are high protein varieties (up to 50% protein),
high oil varieties (up to 25% oil), varieties with oil of vastly
different fatty acid composition, and large-seeded varieties
for specialty food markets.
“Also, as more is learned about amino acid composition
and protein quality of soybeans, varieties for special food
uses may be developed. Such varieties will continue to be a
fairly small part of the total production, however.

“Hybrid soybeans: The recent discovery of male
sterility in soybeans has generated much excitement about
the potential of hybrid soybeans. There are many obstacles
to overcome in the route to hybrid soybeans. Whether this
approach will be successful, and whether the yield advantage
of hybrid soybeans will be sufﬁcient to justify the higher cost
of seed, remains to be seen.
“In the meantime, the use of male sterility by the plant
breeder, as a tool to make many more crosses and to obtain
many new genetic combinations, may result in development
of new, higher yielding pure line varieties, making it
increasingly difﬁcult to develop hybrid varieties which are
superior in yield.
“Source of future varieties: In the past 5 years the
number of private breeders has increased, and with the
passage of the new Plant Protection Act, to permit protection
of new varieties, there is reason to believe this trend will
continue.
“However, I do not foresee a sudden drop in breeding
efforts by public breeders, although emphasis may gradually
shift to more fundamental studies. It can take up to 10 years
to get a new breeding program established to the point of
releasing new improved varieties; and even then there is no
guarantee that the initial crosses made will produce superior
varieties.
“In an attempt to shorten the varietal development
period, some private breeders are contemplating release of
nonpure lines which may contain considerable variation in
plant characteristics (e.g., ﬂower, pubescence, and hilum
color). Whether such varieties will be acceptable remains to
be seen.
“I would anticipate that public agencies will continue to
release new varieties which are developed as a normal part of
their research programs to better understand the soybean.
“Private blends, brands, and a few varieties have already
begun to reach the market and many more will be marketed
in the near future. Initially, some companies began by
marketing blends of publicly developed varieties. Then other
companies began marketing publicly developed varieties
under brand name with the variety name unstated. This has
led to a rapid proliferation of private blends and brands.
“Because of the numbers involved, it has been difﬁcult,
and will be more difﬁcult in the future, for any one testing
group to provide good performance data on all blends,
brands, or varieties being sold. In an attempt to provide some
information on private releases, a number of states have set
up a fee testing program for private varieties on a volunteer
basis. This information is available on request from the
various state experiment stations for use in evaluating new
varieties.
“In absence of this information a grower can use the
procedure he has adopted for testing corn hybrids, on-thefarm strip tests. In this manner he can determine which
varieties are most productive for him. Use of publicly
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developed varieties, with known parentage, can serve as
useful reference varieties in evaluating the performance of
private blends, brands, and varieties. Care should be taken to
use a reference variety of similar maturity to the private entry
being tested, and to grow them side by side in order to obtain
a fair comparison of performance.
“As the breeding programs of private breeders
become better established, I would anticipate the release of
increasingly improved varieties, necessitated by the keen
competition that will develop.”
Photos: (1) A small portrait photo of Richard L.
Cooper. (2) A new straight-stem variety and one of the
older branching types–growing side by side in a ﬁeld.
Address: Research agronomist, Plant Science Research Div.,
Agricultural Research Service, USDA, and Assoc. Prof.,
Dep. of Agronomy, Univ. of Illinois, Urbana, Ill. 61801.
1791. Hartwig, E.E.; Epps, J.M. 1972. Breeding soybeans
with resistance to nematodes. Soybean News (NSCIC)
23(2):2-3. Jan.
• Summary: “’Nematodes are interesting and remarkable
creatures that escape the average eye and mind because of
their hidden existence beneath the hide of man and beast
and sheltering cloak of mother earth. They make themselves
known to us in the itch we scratch, the plant that declines
and dies. Yet to really know them we must use a magniﬁer
or microscope to see them, because most nematodes are very
small and to make things more difﬁcult nearly transparent.’
“Soybeans have nematode problems. Several different
types are known to cause yield reduction. Two types which
have received most attention in our research program are
the root-knot nematode and the soybean cyst nematode. We
have recognized the root-knot nematode as being injurious to
soybeans for many years, but the soybean cyst nematode was
ﬁrst recognized as a problem in the U.S. in 1954. Each of
these nematodes is more likely to cause problems on coarse
textured soils than on ﬁne textured clays.
“The root-knot nematode is given the name Meloidogyne
incognita while the soybean cyst nematode is Heterodera
glycines. Soybean varieties and strains differ in their reaction
to nematode feeding and reproduction. Similarly we have
biological differences among nematodes. For example,
the root-knot nematodes in a ﬁeld in South Carolina may
not reproduce on the variety Bragg, but those in a ﬁeld in
Louisiana may reproduce and cause injury. Our objective in
the development of improved varieties is to recognize these
differences and incorporate levels of resistance that will
protect a variety from as many strains of the nematode as
possible.
“Jackson, released in 1953, was the ﬁrst soybean
variety for which resistance to root-knot nematodes was an
objective in its development. Jackson derived its resistance
from Palmetto–an introduction from Nanking, China. Other
varieties with resistance to root-knot nematodes are Bethel,

Delmar, Hill, and Bragg. Bethel and Delmar derived their
genes for resistance from the breeding line FC33243. Bragg
derived its resistance from Jackson, while the resistance of
Hill resulted from a recombination of genes which gave it a
higher level of resistance than any of its parents. Laredo, an
old hay type variety, was recognized as having a high level
of root-knot nematode resistance many years before our
current breeding program was initiated.
“One of our earlier attempts to determine whether strains
of root-knot nematodes behaved differently on soybean
varieties which we considered to be resistant was made in
1957. We arranged to have plantings made on soils known
to be infested with root-knot nematodes in the Eastern
Coastal areas. These plantings were made at two locations
in Delaware, two in South Carolina, and at one location in
North Carolina and Florida. The resistant varieties included
were rated as resistant in each of the six plantings.
“More recently we have obtained reports that varieties
reported to be resistant were not resistant in all areas. Dyer,
rated resistant in west Tennessee, was not resistant when
grown in a ﬁeld in northeast Arkansas. Similarly Bragg was
injured by root-knot nematodes in areas of ﬁelds in west
Florida.
“Isolates of root-knot nematodes from several of these
problem areas have been assembled at the West Tennessee
Experiment Station at Jackson for further studies. A series
of small ﬁeld plots have been established for evaluating
breeding lines of soybeans with each of these root-knot
isolates. Studies are also conducted in the greenhouse.
“Preliminary results are encouraging that we do have
breeding lines that have a wider range root-knot resistance
than do the varieties now in production. One of the more
promising strains, D68-6344, has genes for resistance from
Laredo and Hill which appear to give it a wider range of
resistance than either parent. D69-9801 also appears to have
a higher level of resistance than Laredo. Strains such as this
also have resistance to the major leaf diseases as well as
resistance to phytophthora rot.
“It is only by testing against nematodes from the various
problem areas that we can determine whether we have an
adequate level of resistance. In adding resistance to a newly
recognized type, we must guard against losing resistance to a
previously recognized type.
“The cyst nematodes was recognized as a problem
in 1954 and resistant types were identiﬁed in 1957. The
resistant variety Pickett was made available for seed
producers in 1966. Two additional varieties, Custer and Dyer,
were planted for increase in 1967. By 1970, Pickett was the
major variety grown in west Tennessee. The varieties Pickett,
Custer, and Dyer derived their resistance from the blackseeded hay type variety Peking. The resistance of Peking had
been established by testing against soybean cyst nematodes
from ﬁelds in North Carolina, Tennessee, Missouri, and
Arkansas. The varieties Pickett, Custer, and Dyer were
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evaluated against nematodes from these same areas.
“More recently, as resistant varieties are being widely
grown, damage to the resistant varieties has been observed.
We had previously recognized some differences among
isolates of the soybean cyst nematode in their behavior on
different soybean strains. On the basis of these differences,
the isolate from North Carolina was designated as race 1, the
isolate from Virginia as race 2, and the original isolate from
the Mississippi Valley area as race 3. The new isolate which
reproduces on our resistant varieties such as Pickett has been
designated as race 4. Lespedeza has been identiﬁed as a
host for the soybean cyst nematode. Field observations lead
us to believe that soybean cyst nematodes were present on
lespedeza in many ﬁelds before soybean production became
a common practice. Race 4 could have been present in these
ﬁelds on lespedeza in much slower numbers than race 3.
“With race 4 as a problem, it was again necessary
to survey our soybean germplasm collection in search of
an adequate level of resistance. Several types previously
identiﬁed as resistant to races 1 and 3 had plants with a high
level of resistance to race 4. Crosses were made in 1970 and
F2 populations grown in 1971 to add race 4 resistance to our
better strains having the Pickett type of resistance.
“Resistance to root-knot nematodes or cyst nematodes
alone is not sufﬁcient. For example, nematodes are more
likely to be a serious problem on coarser textured soils,
while phytophthora rot is more likely to be a problem on
slowly drained, ﬁne textured soils. Yet both soil types may
occur in the same ﬁeld. Pickett, resistant to cyst nematodes,
was susceptible to phytophthora rot and growers suffered
losses from phytophthora rot on the more slowly drained
portions of their farms. Pickett 71 combines resistance to
cyst nematodes (not race 4) and phytophthora rot. We have
promising strains that also combine resistance to root-knot
nematodes along with resistance to cyst nematodes and
phytophthora rot and to which we hope to add resistance to
race 4 of the cyst nematode.
“Disease and nematode resistance will reduce the
hazards to production on many soils. However, these
resistant varieties must also be highly productive on soils that
do not have problems. Our goal is to attain maximum yields
with a minimum of risk.” Address: 1. Research Agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, working in cooperation with the Delta Branch
Mississippi Agric. Exp. Station, Stoneville, Mississippi; 2.
Nematologist, Plant Science Research Div., ARS. USDA,
West Tennessee Experiment Station, Jackson, Tennessee.
1792. McWhorter, C.G.; Hartwig, E.E. 1972. Competition of
johnsongrass and cocklebur with six soybean varieties. Weed
Science 20(1):56-59. Jan. [13 ref]
• Summary: “Abstract: Heavy infestations of johnsongrass
(Sorghum halepense (L.) Pers.) reduced the yield of six
soybean... varieties 23 to 42% with both hand-harvesting

and mechanical-harvesting over a 3-year period. ‘Davis’,
‘Lee’, and ‘Bragg’ varieties produced signiﬁcantly higher
yields than did ‘Semmes’, ‘Jackson’, or ‘Hardee’ when
grown in weed-free plots, but ‘Bragg’ produced signiﬁcantly
higher yields than all other varieties when grown with
johnsongrass.”
Note: According to Google Scholar, this is the 4th most
widely cited article (cited by 155) of which E.E. Hartwig
is an author. Address: Plant Physiology and Agronomy,
Plant Sciences Research Div., ARS, USDA, Stoneville,
Mississippi.
1793. Kuhn, C.W.; Demski, J.W.; Harris, H.B. 1972. Peanut
mottle virus in soybeans. Plant Disease Reporter (USDA)
56(2):146-47. Feb. [4 ref]
• Summary: During 1971, peanut mottle virus (PMV) was
found in commercial soybeans, Glycine max, in Georgia.
Previously (2), soybean was reported to be an experimental
host of PMV, but this is the ﬁrst report of natural occurrence.
The virus was isolated from soybeans in seven counties
(Laurens, Morgan, Schley, Sumter, Taylor, Terrell, Tift) and
is believed to be widespread in several areas of the State.
“When primary leaves of ‘Bragg’ or ‘Lee’ soybean (10
days old) were mechanically inoculated, small chlorotic
areas appeared on the ﬁrst two trifoliolates in 6-9 days (Fig.
1A). Although the areas enlarged, they were not continuous
and striking dark green islands occurred on the young leaves
(Fig. 1B). Chlorotic patches and line patterns appeared on
the third and fourth trifoliolate leaves (Fig. 1C), and leaves
that developed later showed a general mosaic without
distinct characteristics (Fig. 1D). Similar symptoms were
observed on naturally infected soybeans, but frequently PMV
was isolated from plants showing a general mosaic that was
similar to symptoms caused by other viruses.
“The basis for PMV identiﬁcation was host range and
serology. In a direct comparison, PMV from peanuts and the
soybean virus caused a mild mosaic on ‘Argentine’ peanut,
‘Little Marvel’ pea, and ‘Early Ramshorn’ cowpea; necrotic
local lesions on ‘Topcrop’ bean; and chlorotic local lesions
on ‘Bountiful’ bean. Serological identity was determined
by an immuno-diffusion test for ﬂexuous, rod-type viruses
(1). Precipitin lines developed between PMV antiserum in a
center well and the soybean virus and a known PMV isolate
in outer wells.
“The PMV isolate from soybean is similar to the
mild strain of PMV (2) which is most common in Georgia
peanuts. Other PMV strains have been reported (3, 4), but
the symptoms on peanuts caused by the soybean isolate were
easily distinguishable from them. Soybean ﬁelds adjacent
to peanuts infected with the mild PMV strain had a higher
incidence of PMV in areas nearer the peanuts than in those
50 yards away.
“We conclude, therefore, that the mild strain of PMV
occurs naturally in soybeans. The virus appears to be
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widespread and should be considered in soybean production
and research programs.”
Photos show: (A) Peanut mottle virus symptoms on
‘Bragg’ soybean. Chlorosis on ﬁrst trifoliolate. (B) Green
islands on ﬁrst trifoliolate. (C) Chlorotic patches on third and
fourth trifoliolates. (D) Indistinct mosaic on later growth.
Note: This is the earliest document seen (March 2017)
that describes a natural occurrence of the PMV virus. Kuhn
(1965) previously reported the soybean to be an experimental
host. Address: 1. Prof., Dep. of Plant Pathology & Plant
Genetics, Univ. of Georgia, Athens, GA 30601.
1794. Agricultura de las Americas (Kansas City, Missouri).
1972. En México el cultivo de la soya aumentó diez veces en
diez años [In Mexico soybean production has grown ten-fold
in 10 years]. 21(3):12-13, 38-39. March. [Spa]
• Summary: Discusses: Density of seeding, fertilization,
depth of seeding, cultivation, use of herbicides, irrigation,
technical works, improvement.
In 1958 the state of Sonora planted only 300 ha of
soybeans, but in 1969 the ﬁgure exceeded 150,000 ha. In
1970-71 Mexico’s soybean production was estimated at
300,000 tonnes (metric tons), with a yield of 2.5 tonnes/ha
in the state of Sonora. Soybean production in Mexico has
decreased during some years for lack of water for irrigation,
since most commercially grown soybeans are irrigated.
Interest in soybeans has extended from the state of Sonora
to the states of Sinaloa, Chihuahua, Coahuila, Guanajuato,
Jalisco, Tamaulipas, Yucatan, Veracruz, and Chiapas.
1795. Motiramani, D.P.; Lal, M.S.; Lokras, V.G.; Dube,
J.N.; Hittle, C.N. 1972. Production research on soybeans in
Madhya Pradesh. Madhya Pradesh, India: Jawaharlal Nehru
Krishi Vishwa Vidyalaya (JNKVV) & University of Illinois /
USAID. 36 p. [4 ref]
• Summary: Contents: Introduction and history. 1. Variety
trials in Madhya Pradesh–Kharif season. 2. Results of
agronomic trials in Madhya Pradesh. 3. Protein and oil. 4.
Soybean diseases. 5. Insect pests of soybean. 6. Results of
1971 demonstration plantings. Tables 1-29.
Limited experimental work with soybeans in India
was begun as early as 1882, and regular trials with the best
selections were started as early as 1917 (Sharma 1969).
Varieties tested (at 7 locations) include Bragg, Hood,
Lee, Hardee, Hill, Dare, Pickett, Davis, Semmes, Pb-1,
Improved Pelican, Clark 63. Address: 1. Director of research
services; 2. Soybean botanist; 3. Soybean agronomist; 4. Soil
microbiologist; 5. Adviser in crop production (soybeans).
1796. Sedas, Rogelio A. de. 1972. Biología de Diabrotica
balteata Leconte [The biology of Diabrotica balteata
Leconte]. Thesis, Facultad de Agronomia, Universidad de
Panama, Panama City, Panama. 41 p. Feb. [7 ref. Spa]
• Summary: This insect (a member of the order Coleoptera

or beetles), is known in English as the banded cucumber
beetle, and is known to Panamanian farmers and peasants as
“chinilla.” It deposits its eggs on soybeans. This research was
conducted at the University of Panama Faculty of Agronomy
from October 1970 to October 1971. Address: Facultad de
Agronomia, Universidad de Panama, Panama City, Panama.
1797. Swearingin, Marvin L. 1972. Trends in soybean
production. Soybean News (NSCIC) 23(3):2-3. April.
• Summary: Contents: Introduction (soybeans prices are at
their highest level since 1947-48). Acreage (in Indiana it is
increasing relative to corn, and is now at 3 soybean acres
for every 5 corn acres). Yield spread (historically, soybean
yields have not increased as rapidly as corn yields. However
there is some evidence in recent years that soybeans are at
least holding their own in yield increase and, perhaps, even
increasing faster in yield than corn). Row width (narrow
rows are increasingly popular especially since about 1966,
when narrow row equipment became widely available).
Fertilizer usage (In 1970, surveys showed that 61% of
Indiana soybean acres received some direct fertilization. This
is the highest state and compares with 46% for Ohio and
only 17% for Illinois and 13% for Iowa. In the early 1960s
only about one-third of soybean acres received any direct
fertilization). Lower plant populations. Earlier planting.
Systems approach to weed control. Double cropping with
soybeans. Use of improved commercial varieties.
Note: A new masthead, with a brown overlay, is running
across of the ﬁrst page of this issue. Robert W. Judd is editor
at 211 S. Race Street, Urbana, Illinois. Address: Extension
Agronomist, Purdue Univ., Indiana.
1798. Adams, A.N.; Hull, R. 1972. Tobacco yellow vein, a
virus dependent on assistor viruses for its transmission by
aphids. Annals of Applied Biology (England) 71(2):135-40.
July. [7 ref]
• Summary: In research conducted at the Agricultural
Research Council of Central Africa (Lilongwe, Malawi;
as of 1972 A.R.C. of Malawi) a virulent isolate of tobacco
yellow vein virus (TYVV) infected soybeans, groundnuts,
and several solanaceous species. Discusses Aphis craccivora,
Myzus persicae. Address: 1. East Malling Research Station,
Maidstone, Kent; 2. John Innes Inst., Colney Lane, Norwich,
Norfolk. Both: England.
1799. Burnside, O.C. 1972. Tolerance of soybean cultivars to
weed competition and herbicides. Weed Science 20(4):29497. July. [7 ref]
• Summary: Some soybeans have allelopathic properties.
Address: Prof. of Agronomy, Univ. of Nebraska, Lincoln,
Nebraska 68503.
1800. Butz, Earl L. 1972. Setting the pace for agriculture
(Continued–Document part II). Soybean Digest. Sept. p. 26-
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28.
• Summary: (Continued): “Throughout the entire U.S., there
are about 60 million acres of unused reserve land–the best
kind of strategic reserve the Department of Agriculture can
maintain, in my opinion. However, we must recognize that
these reserve lands tend not to be our best acreages. Certain
portions, including some in the seven major soybean states,
may be less than ideal prime farmland.
“The point is, that in order to ﬁll market demands, to
keep up with the rising world level of meat consumption,
we must have more than acres alone. We need to achieve
efﬁciencies in production and marketing that will enable
America to keep its commitments to expanding markets. We
need to keep at the job of getting costs down. We need to do
our best to make sure that we stay ahead of the competition.
“Uncle can help, as I said, but the real job of
accomplishing all this will be yours. As you do this, you
can keep posted on the research work being done by the
Agricultural Research Service and the states. You can team
up for better management in planting rates, weed control,
fertilizer use, and harvesting techniques. You will want to
inﬂuence the scientiﬁc community in your states to be on the
alert to any and every research program that promises more
efﬁcient production.
“For soybeans, yield-increase deserves the highest
priority: Whether we are talking about the President’s goal
of $10 billion in farm exports by 1976 or sooner–and the
signiﬁcant part that soybeans can play in attaining that
objective, now that soybean exports have broken the $2
billion mark–or whether we’re talking about an average
American farmer hoping to get a little more black ink on his
balance sheet, what your industry needs most of all is a yield
breakthrough.
“Soybean research is just now coming of age. Most of
the solid research input took place during the 1960’s, and we
hope to see research during this decade of the 1970’s come
up with new concepts, new ideas, and better varieties. We’ve
seen corn yields increase more than 400% from 20 bu/acre in
1930 to 40 bu/a during the 1950’s to a national average of 86
bu/a at present We know the contribution that research has
made to this advance.
“Over the same years, the improvement in soybean
yields has been far more gradual, from 13 bu/a in the
1930’s to 28 bu/a today. Where and when a soybean yield
breakthrough will occur, causing an upward spurt like that
which resulted from corn hybridization, nobody can predict.
Perhaps some of the answers will come from plant breeding.
“Since January 1969, 17 improved varieties of soybeans
have been released by the Agricultural Research Service
through state experiment stations. These will have higher
yields and greater resistance to nematodes and disease.
One is a newly discovered male-sterile line that could lead
to hybrid varieties. Next month we plan to send a plant
geneticist to Japan and Korea to collect strains of cultivated

soybeans and related species, in the continuing quest for
a key to the breakthrough we seek. As one of the many
promising outcomes of the President’s historic Summit
Meeting in Moscow, preparations are being made now at the
White House level for an agricultural scientiﬁc team to visit
Russia. This type of undertaking will be based on a mutuality
of interest between the farmers of the two nations–it won’t
be a one-way street, but an investment in agricultural
progress.
“Looking farther ahead, it’s not inconceivable that as
the bamboo curtain moves open a bit wider, some day it
may be possible for American scientists to seek higheryielding soybean strains from Mainland China. Some of the
varieties that have contributed most to our soybean plasm
[germplasm] resources have come from China–it’s been
40 years since we have obtained varieties from the original
home of the soybean.
“So the future has much in store. In the meanwhile,
every step you take to economize and move up agriculture’s
high efﬁciency rate will count.
“Keep trying to do better–and keep on setting the pace
for American agriculture.”
Photos show: (1) A large portrait of Earl Butz in a circle.
(2-5) Small rectangular photos as he speaks with multiple
microphones at the podium. Address: U.S. Secretary of
Agriculture.
1801. Iida, Wataru. 1972. Major diseases of leguminous
crops in Japan. Tropical Agriculture Research Series No. 6.
p. 101-07. Sept. Symposium on Food Legumes.
• Summary: A large table (p. 101), which occupies 2/3 of the
page, is titled “Diseases of soybean” and contains 2 columns:
(1) English name. (2) Name of causal agent. There are 5
virus diseases, and 21 other named diseases. Address: Prof.,
Faculty of Horticulture, Chiba Univ., Matsudo-shi, Chibaken, Japan.
1802. Kobayashi, Takashi; Hasegawa, T.; Kegasawa, K.
1972. Major insect pests of leguminous crops in Japan.
Tropical Agriculture Research Series No. 6. p. 109-26. Sept.
Symposium on Food Legumes. [9 ref]
• Summary: The greatest number attack soybeans. Address:
1-2. Tohoku Agric. Exp. Station, Morioka-shi, Japan.
1803. Motomiya, Giichi; Ito, Ryuji. 1972. Domestic
production, importation and utilization of food legumes
and research organization in Japan. Tropical Agriculture
Research Series No. 6. p. 23-32. Sept. Symposium on Food
Legumes.
• Summary: “The history of soybean cultivation in Japan
seems to be fairly old, because some descriptions on ‘Daizu’
(soybean) can be seen in the ancient chronicles of Japan
(Kojiki and Nihonshoki, written at the beginning of 8th
century) and the carbonized ‘Daizu’ was found in the vestige
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of ancient civilization of the strawrope pottery in the period
of B.C. But the statistical data of soybean production was not
yet established completely before 1878... But the production
of soybean in Japan was gradually decreased by the cause
of sudden increase of importation from China since 1930,
and this decrease was accelerated furthermore by the cheap
American soybean imported abundantly since 1961 under the
free trade system, and consequently the cultivation areas of
soybean decreased to 100,000 hectares in 1971...
Research and experiment on food legumes in Japan.
Soybean: The agricultural experiment stations were
established one after another in every prefecture in Japan
since the establishment of the National Agricultural
Experiment Station in 1893. And about 80 years have passed
since the breedings of rice, wheat, barley and soybean were
started in these experiment stations...
“Breeding objectives are as follows: High yielding
(more than 4 tons per ha.), good qualities (yellow hilum,
large seed, protein contents over 50% or oil contents over
25%), resistance against disease and insects,... resistance
against cold weather and adaptability for mechanized
cultivation...
“The whole country has been divided into ﬁve breeding
regions according to the ecological types of cultivated
soybean to accomplish the above described breeding
objectives.”
Soybean production / imports in Japan in tonnes (metric
tons): 507,100 / 808,177 in 1955; 417,600 / 1,128,290 in
1960; 229,700 / 1,847,469 in 1965; 126,000 / 3,243,790 in
1970; 122,400 / 3,211,568 in 1971.
Page 32 discusses peanuts, kidney beans, and azuki
beans. Address: Ministry of Agriculture & Forestry,
Kasumigaseki, Chiyoda-ku, Tokyo, Japan.
1804. Rogers, W. Michael. 1972. The use of a solid support
for the extraction of chlorinated pesticides from large
quantities of fats and oils. J. of the Association of Ofﬁcial
Analytical Chemists 55(5):1053-57. Sept. [11 ref]
• Summary: The analysis of chlorinated pesticide residues in
large quantities of extracted fats and oils is an area in which
improvements are needed.
“Recoveries of 5 chlorinated pesticides added to corn oil
and butterfat samples at the 0.01 and 0.30 levels ranged from
83 to 100%.” Address: Food and Drug Administration, 900
Madison Ave., Baltimore, Maryland 21201.
1805. Saito, Masataka. 1972. Breeding of soybean in Japan.
Tropical Agriculture Research Series No. 6. p. 43-54. Sept.
Symposium on Food Legumes.
• Summary: Contents: Introduction. Soybean breeding
organizations in Japan. Breeding objectives and their
allotment: High yielding ability, seed components, coolweather resistance, resistance to soybean cyst nematode,
resistance to virus, resistance to other diseases and insect

pests, ability to br harvested mechanically. Results of
breeding. Problems to be solved in the future. Discussion.
Address: Chief, Lab. of Soybean Breeding, Hokkaido
Tokachi Agric. Exp. Station, Memuro-cho, Kasai-gun,
Hokkaido, Japan.
1806. Somaatmadja, Sadikin. 1972. Problems of soybean
production in Indonesia. Tropical Agriculture Research
Series No. 6. p. 69-74. Sept. Symposium on Food Legumes.
[3 ref]
• Summary: Contents: Introduction. Average yield. Factors
affecting yields. Efforts to increase soybean production:
Varietal improvement, use of good seeds, control of
insect pests, disease control, other approaches. Summary.
Discussion.
Tables show: (1) Five year average harvested acreage
and production of soybean in Indonesia, 1950-1969. The
number of hectares harvested has increased from 431,742
in 1950-54 to 601,644 in 1965-69. Soybean production has
increased from 294,834 metric tons (tonnes) in 1950-54 to
410,197 tonnes in 1965-69. The average soybean yield in
Indonesia seems to be about constant at 6.81 quintals per
hectare (1 quintal = 100 kg); this is quite low.
(2) Infestation and percentage of damage to soybean
plans, caused by several species of insects during the dry
season of 1971. (3) Improved soybean varieties in Indonesia.
The four columns are variety, seed color, weight of 1,000
seeds (in gm), maturity (days). Three of the eight varieties
have black seeds; the rest have yellow. Named varieties are
Ringgit, Sumbing, Merapi (black), and Wakashima.
(4) Yields of new soybean varieties in trials conducted
during the dry season of 1970 and the wet season of
1971/72 (quintals per hectare) at seven locations. (5) Yields
of soybean with and without weeding or pest control at 3
locations, dry season of 1969.
Although soybean has long been known as a food crop
in Indonesia, its cultivation has expanded steadily during the
20th century. It is cultivated using three different systems:
simple / traditional, semiintensive, and intensive. About 80%
of the soybeans are planted in paddy ﬁelds in the dry season.
The harvested acreage of rice in Indonesia is more than ten
times that of soybean. Address: Central Research Inst. for
Agriculture, Bogor, Indonesia.
1807. Van Duyn, John W.; Turnipseed, S.G.; Maxwell, J.D.
1972. Resistance in soybeans to the Mexican Bean Beetle:
II. Reactions of the beetle to resistant plants. Crop Science
12(5):561-62. Sept/Oct. [5 ref]
• Summary: “Mexican bean beetles (Epilachna varivestis
Mulsant) displayed differential preference reactions when
fed foliage from resistant soybean... genotypes PI 229358,
PI 227687, and PI 171451. These reactions included
reduced longevity and fecundity in adults and weight loss
and high mortality in larvae. These symptoms appeared
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similar to starvation and hypothetically resulted from
reduced consumption of resistant foliage by the insects.”
Address: 2-3. Prof. of Entomology; and Assoc. Prof. of
Agronomy, Clemson Univ.. Clemson, South Carolina 29361,
respectively.
1808. Van Duyne, John W.; Turnipseed, S.G.; Maxwell, J.D.
1972. Resistance in soybeans to the Mexican bean beetle.
II. Reaction of the beetle to resistant plants. Crop Science
12(5):561-62. Sept/Oct. [5 ref]
• Summary: “Abstract: Mexican bean beetles (Epilachna
varivestis Mulsant) displayed differential preference
reactions when fed foliage from resistant soybean...
genotypes PI 229358, PI 227687, and PI 171451. These
reactions included reduced longevity and fecundity in
adults and weight loss and high mortality in larvae. These
symptoms appeared similar to starvation and hypothetically
resulted from reduced consumption of resistant foliage by
the insects.” Address: 1. Former Graduate Research Asst.,
Dep. of Entomology (now Extension Entomology Specialist,
North Carolina State Univ., Tidewater Exp. Station,
Plymouth, N.C.); 2. Assoc. Prof. of Entomology; 3. Asst.
Prof. of Agronomy and Soils. All: Clemson Univ., Clemson,
South Carolina 29631.
1809. Barker, K.R.; Huisingh, D.; Johnston, S.A. 1972.
Antagonistic interaction between Heterodera glycines
and Rhizobium japonicum on soybean. Phytopathology
62(10):1201-05. Oct. [19 ref]
• Summary: Soybean cyst nematodes have been shown to
interfere with nodule development. To determine the basis
of this antagonistic interaction, seedlings were inoculated
with various combinations of nematodes and rhizobia. A 14
day delay in inoculating with the cyst nematodes resulted
in only slight to moderate inhibition of nodulation. The
greatest inhibition occurred with simultaneous inoculation
of the soybeans with Rhizobium japonicum and race I of the
soybean cyst nematode. Address: Dep. of Plant Pathology,
North Carolina State Univ., Raleigh, NC.
1810. Epps, J.M.; Hartwig, E.E. 1972. Abstracts of papers
presented at the Eleventh Annual Meeting of the Society
of Nematologists, Raleigh, North Carolina, August 1-4,
1972: Reaction of soybean varieties and strains to race 4 of
soybean cyst nematode. J. of Nematology 4(4):4. Oct.
• Summary: “Race 4 of Heterodera glycines attacks
all commercial varieties of soybeans recommended in
Tennessee, Arkansas, and Missouri.” Address: Plant Science
Research Division, Agricultural Research Service, USDA
Agriculture, Jackson, Tennessee 38301 and Stoneville,
Mississippi 38776.
1811. Hammerton, John L. 1972. Effects of weed
competition, defoliation and time of harvest on soyabeans.

Experimental Agriculture (England) 8(4):333-38. Oct. [13
ref]
• Summary: Research on soybean within the Faculty of
Agriculture, University of the West Indies, began in about
1967 in Trinidad and 1969 in Jamaica. Address: Dep. of Crop
Science, Univ. of the West Indies, St. Augustine, Trinidad.
1812. Ibrahim, I.K.A.; Ibrahim, I.A.; Massoud, S.I. 1972.
Induction of galling and lateral roots on ﬁve varieties of
soybean by Meloidogyne javanica and M. incognita. Plant
Disease Reporter (USDA) 56(10):882-84. Oct. [12 ref]
• Summary: “The effects of Meloidogyne javanica and M.
incognita on the growth of the soybean varieties Lee, N.C.
Hampton, Hampton, Laredo, and Delmar were investigated
experimentally. When the number of nematode galls
was used as an index for infection and susceptibility, the
tested varieties showed variable degrees of susceptibility
to M. javanica. Lee developed the highest number of
galls, followed by Hampton, N.C. Hampton, Laredo, and
Delmar. Laredo and Delmar were relatively resistant to M.
incognita, but the other varieties were susceptible. Roots
of Lee infected by either nematode species formed more
lateral roots than healthy plants. Lateral roots of Hampton
were signiﬁcantly reduced by infection by either nematode
species; Laredo and Delmar roots were not affected. The dry
weight of the root and shoot systems of the tested varieties
infected by either M. javanica or M. incognita could not be
used as a reliable index for susceptibility.” Address: Dep. of
Plant Pathology, Faculty of Agriculture, Alexandria Univ.,
Alexandria, Egypt.
1813. Tollenaar, H.; Martin B., Carlos. 1972. Perchlorate in
Chilean nitrate as the cause of the leaf rugosity in soybean
plants in Chile. Phytopathology 62(10):1164-66. Oct. [3 ref.
Eng; spa]
• Summary: Soybeans “were introduced into Chile in 1958,
but until 1965 they were grown only in experimental plots
across the country. In 1965, small commercial plantings
were made in the central valley, and the total acreage of
soybeans in Chile has now increased to 1,500 hectares. In
1967 our attention was called to soybean plants with rugose
leaves (Fig. 1).” This disorder was found to be caused by
potassium perchlorate in the soil, originating from Chilean
nitrate applied in previous seasons. Address: 1. Facultad de
Agronomía, Universidad de Concepcion, Chillán, Chile; 2.
Dep. of Plant Pathology, North Dakota State Univ., Fargo
58102.
1814. Advest Co. 1972. Private placement $500,400.
1112 shares. Erewhon Inc. (Continued–Document part II).
Hartford, Connecticut. 34 p. 28 cm.
• Summary: Continued from p. 12. Management of
Erewhon: Paul Hawken–President & chairman. Born on 8
Feb. 1946 in San Mateo, California. Attended Berkeley High
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School in Berkeley, California. Graduated from Nevada
Union High School 1963 [located between Nevada City and
Grass Valley, California, in the Sierra Nevada foothills].
Worked one year as a carpenter. Traveled in Europe 196465, studied at Alliance Française. Returned to the USA
and enrolled at San Francisco State. School was closed
by demonstrations, so he went into business for himself–
Commercial photography, portraits, and advertising. Left
business in 1966 to come to Boston to begin working at
Erewhon in Aug. 1966. Married [to Dora Coates, June 1971],
one child.
Tomoko Kushi–Stockholder. Michio Kushi–Director
East West Foundation. Morris Kirsner–Attorney at law.
John Deming, Jr.–Retail manager. Born 27 June 1947 in
Tacoma, Washington. Graduated from Bolton High School at
Alexandria, Louisiana, in 1965. Attended Tulane University
(New Orleans) until 1967, majoring in English. Began his
own business, opening a natural food store in Jackson,
Mississippi. Sold the business in Aug. 1971 and went to
work with Erewhon in Los Angeles. Married [to Judy Coates
in Aug. 1972].
Gordon William Garrison, Jr.–Vice-president. Born 19
Dec. 1946 in New York, NY. Graduated Bennington High
School 1964. Attended Norwich University [Northﬁeld,
Vermont] 1964-65. Attended University of Vermont 196569, and graduated in 1969 with a B.A. in philosophy and art.
Job Experience: Camp counselor, construction worker, ski
instructor and patrolman, carpenter, farmer, tree surgeon, and
lecturer. In 1970 started with Erewhon. Single.
Paul West–General Manager. In Feb. 1971 began
employment with Erewhon. Married with two children.
Christopher J. Connolly–Production manager. Began
work at Erewhon in 1970 in Los Angeles. Transferred to
Boston in Oct. 1971. Single.
“Employees and facilities: The company maintains a
retail store with 2,100 square feet at 342 Newbury Street,
Boston, and a second retail store with 2,500 square feet at
8001 Beverly Blvd., Los Angeles. Supporting this store
and the Western regional wholesale market is a 14,000
square foot warehouse at 8454 Steller Drive, Culver City,
California.
“The company’s headquarters and principal
warehousing, packing, and processing facilities are located
on 5 ﬂoors of two adjoining buildings at 33 Farnsworth
Street, South Boston. This location comprises approximately
40,000 square feet. The company presently operates two
packaging lines in Boston, 2 shifts daily, and one Packaging
line in Los Angeles.” The company employs approximately
40 people.
“The Market” Because it has grown with the organic
movement and has followed rigorous standards of food
purchase and preparation, the company enjoys an impeccable
reputation for integrity in the rapidly growing organic foods
market. The company believes it is presently the largest

supplier of organic foods in the East.
“The market for natural, organic and health foods is
a dynamic and rapidly growing one. A recent Wall Street
Journal article named this industry as one of the ten highest
growth industries for the 1970s. The National Nutritional
Foods Association [NNFA] estimates there are about 250
manufacturers and distributors in the industry whose total
sales were estimated by Dr. Dennis Wood, of Arthur D.
Little, to have grown from $140 million in 1970 to $200
million in 1971 and possibly $400 million in 1972. These
products are sold in over 3000 independent stores and by
many food chains. Their level of importance is indicated by
the recent printing of a separate Sears & Roebuck catalogue
for health and organic foods.”
There is a diversity of motivations underlying consumer
demand for organic foods. Three categories of demand
appear to exist: Cultural, economic, and taste. Organic foods
usually taste better than non-organic foods. “The growing
public concern for ecology also lies behind the purchase of
these foods. Presently many members of such organizations
as the Audubon Society, Friends of the Earth, and the Sierra
Club purchase organic foods to boycott the farmers and
chemical industries whose use of pesticides and artiﬁcial
fertilizers the groups consider harmful to the environment.
The many life styles and philosophies that are loosely
grouped as ‘counter culture’ also underlie the motivation to
purchase organic foods. Youth predominates in this category,
but some spokesmen are such notables as René Dubois
and Buckminster Fuller. In its broadest terms, the ‘counter
culture’ is a search for a better answer to man’s modern
pattern of life. Man’s present life style has led to a dangerous
disruption of his environment.”
“In ﬁscal year 1972 the company attempted a vigorous
program of distributor sales aimed principally at broadening
its market geographically and increasing sales. This program
was successful in increasing sales, but its implementation
required a rapid and inefﬁcient expansion of the work force
and substantial price discounts on distributor products. By
consequence, the company’s overall gross margin contracted,
while its operating expenses increased, resulting in a
10-month net loss of $50,000 on sales of $2.8 million.” Since
that time distributor sales were effectively discontinued
and substantial numbers of personnel were laid off. Gross
margins have returned to their previous levels.
“Since its founding, the company has never employed a
salesman full-time or run a continuous advertising campaign.
Sales growth has been largely in response to externally
developed demand and limited by capital.”
Photocopies show the following Erewhon-brand labels:
Maple granola, Peanut butter, Apple juice, Olive oil, oil of
sunﬂower, corn germ oil, oil of soybean, short grain brown
rice (organically grown), whole wheat ﬂour, hacho miso
(soybean paste). Photos also show the front and interior of
an Erewhon retail store. Address: 6 Central Row, Hartford,
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Connecticut 06103.
1815. Dunigan, Edward P.; Frey, J.P.; Allen, L.D., Jr;
McMahon, A. 1972. Herbicidal effects on the nodulation of
Glycine max (L.) Merrill. Agronomy Journal 64(6):806-08.
Nov/Dec. [9 ref]
• Summary: Different rates of several of the herbicides had
detrimental effects on the nodulation process in 4 of the 5
soils used in greenhouse studies. Dry weight of nodules was
more readily affected than was total number of nodules. A 3
year ﬁeld study did not reveal any detrimental effects from
any of the herbicides used. Address: Dep. of Agronomy,
Louisiana State Univ., Baton Rouge, LA.
1816. Hauser, Ellis W.; Jellum, M.D.; Dowler, Clyde C.;
Marchant, W.H. 1972. Systems of weed control for soybeans
in the Coastal Plain. Weed Science 20(6):592-98. Nov. [22
ref]
• Summary: Three systems of weed control were compared:
(1) intensive cultivation only, (2) herbicides only, or (3)
herbicides plus cultivation. All three controlled weeds in
soybeans with acceptable crop tolerance.
“Costs of weed control ranged from $20 to $30/ha for
cultivation only, from $55 to $73/ha for herbicides only,
and from $45 to $53/ha for herbicides combined with
cultivation.” Address: Coastal Plain Exp. Station, Tifton,
Georgia.
1817. Wilkinson, R.E.; Hardcastle, W.S. 1972. Soya bean oil
quality after herbicide treatment in oil. J. of the Science of
Food and Agriculture (London) 23(11):1301-03. Nov. [7 ref]
• Summary: Herbicides were applied to 54% of the soybeans
harvested in the USA in 1968. Some 300,000 tons of
soybean oil were produced from this crop and much of it
was used for human consumption. This paper does not look
at herbicide residues in the oil, but rather at changes in fatty
acid composition. It concludes: “Variations in fatty acid
compositions were found to be random and not the result of
herbicide treatment.” Address: Assoc. and Asst. Agronomists,
Georgia Station, Experiment, Georgia 30212.
1818. Clark, William J.; Harris, F.A.; Maxwell, F.G.;
Hartwig, E.E. 1972. Resistance of certain soybean cultivars
to bean leaf beetle, striped blister beetle, and bollworm. J. of
Economic Entomology 65(6):1669-72. Dec. 1. [5 ref]
• Summary: “Twenty one experimental soybean... cultivars
and 3 commercial cultivars were planted in small plots in
large ﬁeld cages and subjected to infestation by the bean
leaf beetle, Cerotoma trifurcata (Forster). Resistance was
determined by measurement of leaf consumption. Of the
24 cultivars tested, PI 165989, PI 171451, PI 227687, PI
229321, and PI 229358 rated the highest degree of resistance
to bean leaf beetle.” Address: Graduate Research Asst., Asst.
Entomologist, and Entomologist, respectively, Department

of Entomology, Mississippi Agricultural and Forestry
Experiment Station, Mississippi State Univ., State College
397624; (4) Research Agronomist, Plant Science Research
Div., ARS, USDA, Stoneville, Mississippi 38776.
1819. El-Halaly, A.F.; Ibrahim, A.; Michail, S.H.; AbdelAziz, F.R. 1972. Studies on the damping-off root rot of
soybean in Egypt. Phytopathologia Mediterranea (Open
Access) 11(3):202-04. Dec. *
1820. Agarwal, V.K.; Mathur, S.B.; Neergaard, Paul. 1972.
Some aspects of seed health testing with respect to seedborne fungi of rice, wheat, blackgram, greengram and
soybean grown in India. Indian Phytopathology 25:91-100.
[10+ ref]*
1821. Appert, J. 1972. Catalogue des insectes nuisibles
aux cultures malagaches [Catalog of harmful insects on
Madagascar crops]. IRAM (Madagascar), Document No.
348. 125 p. [Fre]*
• Summary: Includes seven insects that are harmful to
soybeans. Address: Madagascar.
1822. Bakaeva, E.V.; Mazunina, V.I. 1972. [Resistance of
soybean varieties to diseases in the Alma-Ata area]. Auyl
Saruasylyk Gylymynyn Habarsysy No. 9. p. 30-35. [Rus]*
• Summary: Resistance to Pseudomonas and mosaic virus
was found in the recommended variety Vysokostebel’naya
2 [Tall-stemmed 2] and in Vysokostebel’naya and
Piramidal’naya [Pyramidal]. Address: Alma-Ata, Kazakh,
SSR.
1823. Bullon Ferreyra, O.A.; Rodriguez Alvarado, F. 1972.
Investigación de herbicidas en soya en Tarapoto durante tres
campañas [Investigation of herbicides on soya in Tarapoto
during three campaigns]. Investigaciones Agropecuarias del
Peru 3(2):124-33. [Spa]*
• Summary: Tarapoto is in the department of San Martin in
northern Peru.
1824. Germani, G. 1972. [Chlorosis of legumes in Upper
Volta due to the presence of a nematode]. Comptes Rendus
des Seances de l’Academie d’Agriculture de France 58:20205. [3 ref. Fre]*
Address: ORSTOM, Adiopodoumé, Ivory Coast.
1825. Medina, Alfonso Crispin. 1972. Avances logrados en
las investigaciones sobre el cultivo de la soya en Mexico
[Advances in soybean production in Mexico]. Agricultura
Tecnica en Mexico 3(4):128-31. [28 ref. Spa]
Address: Jefe, Departamento de Leguminosas de Grano,
INIA (Instituto Nacional de Investigaciones Agricolas).
1826. Nene, Y.L. 1972. A survey of viral diseases of
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pulse crops in Uttar Pradesh. Pantnagar, India: G.B. Pant
University of Agriculture and Technology. 191 p. *
• Summary: Mungbean (Horsebean) yellow mosaic virus
(MYMV) is widespread in India and causes serious losses of
several pulses, including soybeans.
1827. Ruiz-Fornells, R. 1972. [Soyabean trials carried out in
Spain. Varieties and sowing dates. Sowing density. Fertilizer
N. Herbicides]. Agricultura, Spain 41(478):85-90. [Spa]*
1828. Srivastava, A.S.; Srivastava, K.M.; Awasthi, B.K.;
Nigam, P.M. 1972. Damage of stem borer (Oberia brevis)
Cerambydidae Coleoptera, a new pest of soybean crop in
Uttar Pradesh, India. Labdev: J. of Science and Technology.
Part B, Life Sciences 10(1):53-54. *
1829. Stapley, J.H. 1972. Principal pests of crops in the
Solomon Islands. Past Articles and News Summaries
18(2):192-96. *
1830. Bock, K.R.; Ngugi, E.; Magua, L. 1972. Soybean
viruses. East African Agriculture and Forestry Research
Organization, Annual Report 1971. p. 170. (Nairobi, East
African Community). *
1831. Buzzell, R.I.; Donovan, L.S.; Giesbrecht, J.E. 1972.
Growing soybeans. Agriculture Canada, Publication No.
1487. 19 p. Revised in 1979.
• Summary: Contents: Selecting a variety. Soybeans in a
rotation. Soils and fertilizers. Preparing a seedbed: Fall
tillage, spring tillage. Planting the crop: Seed treatment,
inoculation, time, rate, and depth of seeding, row width,
equipment. Controlling weeds: Cultural methods, chemical
methods. Diseases: Seed decay, root and stem rots, leaf
diseases, stem diseases. Insect pests. Harvesting. Storage.
Producing seed soybeans. Marketing. Soybean research in
the Canada Department of Agriculture. Acknowledgments.
Address: 1. Research Station, Harrow, Ontario; 2. Ottawa
Research Station, Central Experimental Farm, Ottawa,
Ontario; 3. Research Station, Morden, Manitoba. All:
Canada.
1832. Christensen, C.M.; Kaufmann, Henry H. 1972.
Biological processes in stored soybeans. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 27893. Chap. 8. [19 ref]
• Summary: Contents: 1. Introduction. 2. Heating and
respiration: Seed respiration, fungus respiration. 3. Examples
of soybean storage losses: Case one, case two, analysis
of losses. 4. Nature and cause of storage losses: Nature
of losses, seed structure related to losses, damage and
heat damage (damaged kernels, heat-damaged kernels),
mycotoxins, germinability, fungi and storage. 5. Storage

conditions and quality: Moisture limits, moisture transfer,
temperature, time, condition of seed on storing, foreign
material. 6. Maintenance of quality: Moisture testing
problems, periodic testing, accuracy of moisture meters,
temperature detection systems, aeration, removal of foreign
material. Address: Univ. of Minnesota.
1833. Council on Environmental Quality (CEQ). 1972.
Integrated pest management. Washington, DC: U.S.
Government Printing Ofﬁce. x + 41 p. 27 cm. [74 ref]
• Summary: Contents: Preface. A statement from the
Secretary of Agriculture. Summary. 1. Pest control:
promise and problems. 2. Integrated pest management. 3.
Environmental, genetic and metabolic approaches to pest
control. 4. Biological and other control methods. 5. The
federal role. References. Appendix. Contributors.
Soybeans (or soybean) are mentioned on pages 4, 5, 28,
and 32.
Note 1. This is the earliest document seen (April 2019)
that mentions “Integrated Pest Management” in connection
with soybeans.”
Note 2. The three main authors (p. iv) are Russell E.
Train, John E. Bustrud, and Beatrice E. Willard.
Note 3: The abbreviation “IPM” does not appear in this
book.
1834. Headley, J.C. 1972. Deﬁning the economic threshold.
In: Agricultural Board, Div. of Biology and Agriculture,
National Research Council, ed. 1972. Pest Control Strategies
for the Future. Washington, DC: National Academy of
Sciences. vii + 376 p. See p. 100-08. [3 ref]
• Summary: Economic entomology is concerned with the
application of entomological knowledge for the purpose
of providing economic beneﬁt. Deﬁnitions of economic
thresholds go back to 1964, when Edwards and Heath stated
that a pest population has reached the economic threshold
when the population is large enough to cause damages
valued at the cost of practical control. Other, more current
and complex, deﬁnitions are also given. Address: Assoc.
Prof., Dep. of Agricultural Economics, Univ. of Missouri,
Columbia.
1835. Howell, R.W.; Caldwell, B.E. 1972. Genetic and other
biological characteristics [of soybeans]. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 27-60.
Chap. 2. [142 ref]
• Summary: Contents: 1. Nomenclature and description:
Morphology. 2. Seed. 3. Areas of adaptability:
Environmental effects on adaptability. 4. Growth of the
soybean plant: Germination, vegetative growth habit, root
growth, nodulation and nitrogen ﬁxation, mineral nutrition
and fertilization, photosynthesis, seed development. 5.
Diseases and weeds: Diseases, weeds, insects and mites.
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6. Quantitative genetics. Address: 1. Chief, Oilseed and
Industrial Crops Research Branch; 2. Leader, Soybean
Investigations; Both: USDA Plant Science Research Div.,
Beltsville, Maryland.
1836. International Institute of Tropical Agriculture. 1972.
Annual report 1971. Ibadan, Nigeria. iii + 112 p. See p. 75,
96-97.
• Summary: The summaries of this annual report and
the ones that follow focus on the soybean breeding /
improvement work done at IITA. Interestingly, there is not
much discussion of soybean utilization. Each report averages
about 200 pages in length.
Page 75: “Soybean Food Preparations: Utilizing whole
soybeans for food. A small project to investigate the direct
use of full-fat soybeans in Nigerian foods was initiated
cooperatively with Mrs. C.E. Williams, Department of Rural
Economics and Extension, University of Ibadan. Three
local dishes were prepared and tested by taste panels. One
dish (moin-moin) was rejected outright. The second dish
(simple cooked beans) was accepted by 6 out of 14 tasters.
The third dish cooked with ﬁsh, vegetables, groundnut oil
and seasoning was highly relished by all 26 members of the
panel.”
Pages 75-76: “Planting Date Effect on Flowering and
Maturation of Soybean and Cowpea: Four soybean and two
cowpea cultivars were planted monthly in six replicates in a
randomized block design. Each plot contained four 5-meter
rows with 0.75m inter- and 0.15m intra-row spacings. Plants
were considered ﬂowering when 50% of the plants ﬂowered.
“Soybean planting date and ﬂowering. All soybean
cultivars planted between May and August responded to
increased day length. More days from planting to ﬂowering
were required as day length increased to a maximum in June.
This was followed by a gradual decrease in number of days
to ﬂowering as day length decreased. Outside the period May
to August the number of days to ﬂowering depends more on
other environmental factors than on day length. This reaction
is probably because all day lengths during September to May
are shorter than the critical day length of the four cultivars.
“The ﬂowering pattern was similar in all cultivars but
there was difference in the number of days from planting
among them. The shorter and precocious cultivars such as
Hshi and TK-5 ﬂowered earlier than the taller cultivars such
as Improved Pelican and CES 407.
“Planting date and maturation. The maturation period
was considered from 50% ﬂowering until harvest. The
maturation pattern of the soybean cultivars, except CES
407, was similar to that for ﬂowering as longer days delayed
maturation. The maturation period of CES 407 decreased as
day lengths increased.
“Differences in the maturation period of all cultivars
were greatest during months of shorter days, and decreased
during periods of long days.”

Pages 96-97: “Soybean Diseases:
“Bacterial Pustule. Bacterial pustule, caused by
Xanthomonas phaseoli var. sojense was the most important
soybean disease in IITA in 1971. It was ﬁrst noted in the
soybean collection grown during the ﬁrst rains, and occurred
with great severity on many lines in both ﬁrst and second
season plantings. Of 381 lines examined for bacterial pustule
incidence in the late season planting, 144 lines were severely
infected, 82 lines were moderately infected, 65 lines were
lightly infected and 90 lines showed no sign of the disease.
The apparent sources of immunity and resistance will be
further tested in 1972 in disease nurseries and controlled
inoculations.
“Purple Seed. Soybeans harvested during the latter part
of the ﬁrst rains 1971 showed a great deal of Cercospora
purple stain. A detailed count was made of the proportion
of purpled seed of 33 lines and incidence ranged from 5.5%
purple seed (IGM 1) to 91% purple seed (IGM 384). Twentythree lines had more than 20% purple seed and 12 lines had
more than 40% purple seed. The lines with a high proportion
of purple seed harvested during the later part of the ﬁrst rainy
showed little or no purple seed in the harvest maturing at the
end of October when the weather was dry.
“Virus Disease: During October and November 1971
plants of Improved Pelican in the plant physiology ﬁeld
plots developed severely distorted leaves. By the beginning
of December adjacent plots of Hsi-Hsi and IGM 126 also
showed the same symptoms. By late December much of
the new growth in Improved Pelican had normal leaﬂets.
The symptoms matched closely those described for soybean
mosaic, a disease of minor importance in the soybean
producing areas of the United States. The disease, reported
to be seed-borne, can be transmitted in as much as 100% of
the seeds of susceptible varieties but the percentage is much
lower in most improved varieties. Tests at IITA with 80 seeds
from each of two varieties with severe symptoms in the
ﬁeld produced no diseased plants. Attempts to mechanically
transmit the disease also produced no diseased plants. The
disease is unlikely to become important but all reports of
incidence will be closely monitored.
“Premature Senescence: Certain lines of both soybean
and cowpea maturing at the end of the second rains displayed
uneven maturation, and those plants that senesced before
their sister plants, were seen to have a heavy incidence of
Rhizoctonia bataticola (the sclerotial stage of Macrophomina
phaseoli, the charcoal rot organism) in the senescing tissue
at the base of the stem and in the roots. A similar occurrence
was noted at the end of the second rains in 1970. The
relationship between the premature senescence and loss of
yield needs to be established.”
Page 112 (the last page) contains sections on: Library
Gifts. Communications and Information. International
Seminars:
“Six international seminars, part of a continuing series
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organized jointly by IITA, Ford Foundation and l’Institute
de Recherches Agronomiques Tropicales et des Cultures
Vivrieres (IRAT), were held during the year. Topics were
mechanization of African agriculture, root and tuber crops
research in West Africa, forage crops research in West Africa,
plant protection of tropical food crops, vegetable research in
West Africa, and storage of tropical food crops.” Address:
Ibadan, Nigeria.
1837. Korean Society of Plant Protection. 1972. [A list of
plant diseases, insect pests, and weeds in Korea]. Suweon,
Korea. 424 p. [Kor; Eng]*
• Summary: A key source of information on soybean insects
and other pests in Korea.
1838. National Research Council, Committee on Genetic
Vulnerability of Major Crops. 1972. Genetic vulnerability
of major crops. Washington, DC: National Academy of
Sciences. vii + 307 p. For soybeans, see Chap. 13, p. 207-17.
Illust. 23 cm.
• Summary: Chapter 13, titled “Soybeans and other edible
legumes,” discusses soybeans, peanuts, and dry beans.
Contents for soybeans: Origin and history. Importance
of crop. Genetic uniformity. Pests and diseases. Status of
breeding for resistance.
Concern with genetic uniformity and vulnerability
increased dramatically after 1970, when the U.S. corn crop
was struck by Southern corn blight. Yields dropped 15%
nationwide and more than 50% in certain major states. From
1924 to 1927 Dorsett collected 1,500 types of soybean
in Manchuria, and in 1929-31 he and Morse collected
4,578 varieties and types in Manchuria, Korea, and Japan.
This was the only expedition ever made into eastern Asia
speciﬁcally to collect soybean germ plasm. By 1922-43 of
the introductions received were found to be suited for seed
production in the U.S., and they were named. Approximately
10,500 introductions have been brought to the U.S. since
1898–many of these have been duplicates, so many have
been lost. Since 1943, 87 varieties have been registered by
the Crop Science Society of America.
The vulnerability of any crop to epidemics depends
upon the genetic uniformity of currently grown varieties.
The practices that increase the vulnerability of varieties by
restricting the germ plasm base are: 1. The parents used to
develop new varieties are restricted to a few that tend to
produce superior varieties under “normal” conditions. 2. A
very few varieties dominate production. 3. Resistance to a
given disease in currently grown varieties traces to a single
source.
Most of the currently grown varieties can be related
to 11 introductions, listed here in descending order of
importance based on frequency of occurrence (percentage)
in parentage of currently grown soybean varieties. Three
percentages are given for each variety after the year of

introduction–Northern frequency, Southern frequency, and
total frequency. Northern refers to maturity groups 00-IV:
Mandarin (Pehtuanlintza, Northeastern China; 1911–84,
0, 58).
Richland (Changling, China; 1926–60, 0, 42).
AK [A.K.] (China; 1912–32, 63, 42).
Manchu (Niguta, China; 1911–56, 0, 39).
Tokyo (Yokohama, Japan; 1901–14, 58, 27).
Clemson (Nanking, China; 1927–9, 68, 27).
PI 54610 (Changchun, Liaoning Prov. China; 1921–14,
47, 24).
Mukden (Mukden, China; 1920–26, 0, 18).
Dunﬁeld (Fancheatun Station, China; 1913–7, 26, 13).
Arksoy (Pingyang [Pyongyang / P’yongyang], Korea;
1914–0, 32, 10).
Roanoke (rogue from Pi 71597, Nanking, China; 1927–
0, 26, 8).
The varieties Wayne, Amsoy, Corsoy, Clark or Clark
63, Lee, and Bragg accounted for 56% of the U.S. acreage.
Statistics indicate that, for the soybean varieties currently
grown, genetic uniformity is pronounced.
1839. Saghir, A.R.; Bhatti, M.S. 1972. Effect of herbicides
on yield and quality of soybeans. Meeting of the Weed
Science Society of America, Abstracts 1972. p. 53. Meeting
held in St. Louis, Missouri. [12 ref]*
• Summary: Nine herbicides were screened. Address:
Faculty of Agricultural Sciences, American Univ. of Beirut,
Lebanon.
1840. Smith, Allan K.; Circle, Sidney J. eds. 1972. Soybeans:
Chemistry and technology. Vol. 1. Proteins. Westport,
Connecticut: AVI Publishing Co. xi + 470 p. Illust. Index. 24
cm. [500+ ref]
• Summary: One of the best and most comprehensive
reviews on the subject, with extensive information on
modern soy protein products. Each of the 12 chapters
is written by an expert on the subject, and each is cited
separately. Volume 2 was never published. Address: 1. PhD,
Oilseeds protein consultant, New Orleans, Louisiana; 2.
PhD, Director, Protein Research, W.L. Clayton Research
Center, Anderson Clayton Foods, Richardson, Texas.
1841. International Soybean Arthropod Collection. 1972-. ISAC (Computerized database). Illinois Natural History
Survey, 172 Natural Resources Building, Urbana, Illinois
61801. [5000 ref]
• Summary: A database that describes insects in the
Collection. Formerly called IRCSA (International Reference
Collection of Soybean-Associated Arthropods). As of
Oct. 1986, contains 5,000 records on soybean arthropods.
Address: Urbana, Illinois.
1842. Soybean Insect Research Information Center. comp.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 761
1972--. SIRIC (Computerized bibliographic database).
Illinois Natural History Survey, 172 Natural Resources
Building, Urbana, Illinois 61801. [26465 ref]
• Summary: The world’s single best source of information
on soybean insects (arthropods). The database was ﬁrst
available for use in computerized form in 1972. Note: As of
mid-1987 the database contained 581 references to pre-1900
publications, but only three of these refer to soybeans. The
others describe insects that later became soybean pests. As of
June 1987, contains 26,465 bibliographic records on soybean
arthropods. Earliest record is 1758, but earliest record
mentioning soybeans is 1897 (Chittenden).
Associated with the database is ISAC (also called
IRCSA), the International Soybean Arthropod Collection,
which in Oct. 1986 contained about 5,000 taxa (specimens).
In April 2000 this was launched as a free Web
bibliographic database at http://insectweb.inhs. uiuc.edu/Soy/
Siric. Address: Urbana, Illinois.
1843. Bernard, R.L. 1973. Soybean breeders need new
germplasm. Soybean News (NSCIC) 24(2):5, 3. Jan.
• Summary: “The following information is based on an
interview with Dr. R.L. Bernard, USDA soybean breeder at
the University of Illinois. Dr. Bernard is in charge of the U.S.
world soybean germplasm collection. He went to Japan and
Korea last September on the ﬁrst major collection mission
since 1931.
“Less than 40 varieties account for over 99% of the
commercial soybean acreage of United States and Canada.
Furthermore, many of these are closely interrelated. Only
about 20 introduced varieties comprise the complete
ancestry of today’s commercial varieties. Faced with this
rather narrow germplasm base, where does the soybean
breeder turn for breeding material to produce higher yielding
varieties for the future and for resistance to disease and
insect pests?
“USDA Soybean Collection: The USDA has maintained
since 1949 a germplasm collection of soybeans brought
from all over the world and especially from eastern Asia
where the soybean originated. Today there are approximately
3500 strains in this collection, 2500 early ones (maturity
group IV or earlier) maintained at the U.S. Regional
Soybean Laboratory, Urbana. Illinois, and 10000 late ones
(group V or later) at the Delta Branch Experiment Station,
Stoneville, Mississippi. Thousands of seed packets of
these strains are sent out each year to breeders and other
researchers throughout the U.S. and the world. They are
tested for yielding ability, disease or insect resistance, seed
composition, etc., and the promising ones are being put into
breeding programs to develop new varieties.
“How good is this collection and does it have sufﬁcient
diversity to sustain continued variety improvement?
Compared to other major crops (such as wheat with over
15,000 lines in the USDA wheat collection), the soybean

collection is rather small. This is especially critical since the
U.S., with 75% of the world’s soybean production and most
of the rest of it in communist China, cannot rely on breeding
work and collections in other countries as with more widely
grown crops.
“In the last 20 years we have done an adequate job of
maintaining the soybean collection and making it available to
researchers, but no large-scale attempt to gather all soybean
germplasm has been made since the Dorsett and Morse
expedition to Asia in 1929-31. These two USDA researchers
spent two years traveling through Japan, Korea, and northern
China (including Manchuria) and collected about 4500
soybean strains. Unfortunately the soybean was not yet an
important crop here and all but about 1,000 of these were
discarded before the present collection was established.
“Native wild species and varieties disappearing: In
the countries of eastern Asia where soybeans have been
grown for centuries, farmers have grown a great diversity of
varieties and types in the past. We don’t know for sure just
how much diversity is still present in these countries that is
not represented in the USDA collection. We do know that
this diversity is rapidly disappearing as improved experiment
station selections replace the diverse primitive varieties, and
unless researchers preserve it in germplasm collections it will
be lost forever.
“Another and largely untapped source of diversity in
eastern Asia is the wild soybean. Although of no economic
value in itself, it will cross readily with cultivated soybeans
and is therefore a potential source of disease or insect
resistance and possibly other traits of usefulness in soybean
breeding. It, too, is disappearing in some areas as a result of
man’s agricultural or building developments.
“Base expanded 30-50 percent by Bernard mission:
In view of this, plans have been proposed to have soybean
breeders from this country visit all of the countries of ancient
soybean culture during the next few years and obtain all
available soybean varieties and wild soybeans. As a start, Dr.
Richard Bernard of the U.S. Regional Soybean Laboratory
visited Japan and Korea this fall, collected wild soybeans
from over 100 places, and met with Japanese and Korean
soybean breeders, who have generously agreed to supply us
with perhaps as many as 2000 native varieties.
“Collection opportunities: Major collecting jobs that
remain to be done are:
“1. More thorough collecting of wild soybeans and
direct collecting of native varieties in Japan and Korea.
“2. Collecting of soybean varieties and wild soybeans
in China, which is the original home of the soybean and the
center of genetic diversity. This makes it the most important
area in the world for soybean germplasm. Almost all of U.S.
commercial varieties trace their origins to China. Current
political developments suggest that travel to China may be
possible in the near future.
“3. Other areas of eastern Asia where soybean
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collections should be made:
“3a. North Korea along with China is a center of genetic
diversity and its latitude corresponds with our Midwest
production center. We have as yet no wild soybeans from
there.
“3b. In Siberia adjacent to China very early soybeans
have been grown for a long time. Also the very earliest wild
soybeans come from there.
“3c. Taiwan and the Ryukyu Islands of Japan have some
very primitive soybeans and are the southernmost range
of the wild soybean and the northernmost range of wild
perennial species closely related to soybeans.
“3d. Southeast Asia has some areas of ancient soybean
culture and some wild perennial species related to soybeans.
“4. Other parts of the world (Africa, South America,
Europe) may contain soybean germplasm not now available
in its eastern Asian homeland. Australia, Africa, and Oceania
contain perennial species closely related to soybeans that are
of interest to those studying the evolutionary history of the
soybean. These are not well known and are in need of more
research.
“If these proposed trips can be carried out, it will make
a major contribution to the procurement and preservation of
soybean germplasm which is so essential to future variety
development and to the maintenance of stable and efﬁcient
soybean production in this country.”
A small portrait photo shows Dr. Richard Bernard.
Note: After this article was written, Prof. Theodore
Hymowitz (soybean geneticist at the Univ. of Illinois) took
many expeditions collecting wild perennial relatives of the
soybean. Address: Univ. of Illinois.
1844. Collins, R.L.; Doglia, S.; Mazak, R.A.; Samulski, E.T.
1973. Controlled release of herbicides–Theory. Weed Science
21(1):1-5. Jan. [3 ref]
• Summary: “The concept of controlled release of herbicides
has created in some workers expectations beyond possibility.
In this theoretical paper, we examine the results to be
expected based on a simplistic model.” Address: Univ. of
Texas at Austin, Austin, Texas.
1845. Epps, J.M.; Edwards, D.I.; Good, J.M.; Rebois, R.V.
1973. Annotated bibliography of nematodes of soybeans,
1882-1968. USDA Agricultural Research Service. ARS-S-8.
75 p. Jan. [380 ref]
• Summary: This is the earliest known annotated
bibliography of nematodes of soybeans. Address: New
Orleans, Louisiana, ARS, Southern Region USDA.
1846. Kapusta, George; Rouwenhorst, D.L. 1973. Interaction
of selected pesticides on Rhizobium japonicum in pure
culture and under ﬁeld conditions. Agronomy Journal
65(1):112-115. Jan/Feb. [26 ref]
• Summary: “Most probable number determinations of

pesticide-treated soil samples indicated that naturalized
soil populations of R. japonicum remained unaltered four
weeks after pesticide application. Recommended rates of the
pesticides studied did not inﬂuence soybean nodulation or
seed yield.” Address: Southern Illinois University, School of
Agriculture. Carbondale, Illinois 62901.
1847. Buchan, Vivian. 1973. UFO damages Iowa soybeans:
Four-foot depressions and scorched plants in these three
Iowa ﬁelds so far defy all natural explanations. Fate
magazine (Highland Park, Illinois) 26(2):88-92. Feb. Issue
275.
• Summary: The strange events happened as follows: (1) On
the farm of Donald Slaikeu near Goldﬁeld, Iowa, between
20-27 June 1972. Slaikeu notiﬁed Wright County Sheriff
Robert Shaw, who came out to investigate. (2) Mervin Teig
who farms 500 acres near Story City, Iowa, at the same
time. (3) Jerry Dean who farms in Pocahontas County, near
Laurens, Iowa, on Sunday, July 9.
1848. Clapp, J.G., Jr.; Baird, J.V.; Sullivan, G.A.; Wells, J.C.;
Hinnant, C.D. 1973. 1972 soybean on-farm test report. North
Carolina Agricultural Extension Service, Miscellaneous
Extension Publication No. 94. 29 p. Feb.
• Summary: Contents: Introduction. Method of Lime
Application. Rotation and Rate of Fertilization. Method
and Rate of Fertilization. Comparison of Fertilizer Grades.
Micronutrients. Method of Weed Control. Nematode Control.
Seed Treatment. Spacing Within the Row. Row Spacing.
Seeding Rate for Drilled Soybeans. Yield Potential. Soybean
On-Farm Test Cooperators–1972. Firms Supplying Materials
for 1972 Soybean On-Farm Tests.
“Introduction: The soybean on-farm test program is
designed to evaluate certain agronomic practices which
may enable soybean producers to become more efﬁcient in
producing soybeans. The program is coordinated between
North Carolina State University, local extension personnel
and the local producer. The program is designed to extend
the University’s role through applied research in order to
provide producers with new information which will be
more applicable to local conditions. A list of all cooperators
can be found on pages 27-29. Appreciation is extended
to these individuals for their cooperation in helping to
conduct the on-farm tests and to obtain the information
contained in this report. Appreciation is also extended to
the Soil Testing Division, North Carolina Department of
Agriculture and Nematode Research Laboratory, North
Carolina State University, for soil test and nematode assay
analysis, respectively. Many agri-business ﬁrms (page
30) were responsible for supplying materials for use in
conducting these tests and appreciation is also extended to
these organizations.” Address: North Carolina State Univ.,
Raleigh.
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1849. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1973. The Uniform Soybean Tests: Southern States–1972.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 251. Feb. 123 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/72soybook.pdf
• Summary: This document, which is typewritten, is the
last in the series “The Uniform Soybean Tests: Southern
States” with an RSLM number. On the cover, in the bottom
half: United States Department of Agriculture, Agricultural
Research Service cooperating with state agricultural
experiment stations.
On the ﬁrst page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used
to indicate the location of each test. The map is divided by
broken lines into ﬁve broad areas based mainly on soil type,
as explained in the Introduction.
Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:
Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: “Introduction: The Soybean
Production Research Program has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efﬁcient breeding of strains to meet speciﬁc needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with research workers in the
Southeastern States. This testing program enables the breeder
to evaluate new strains under a wide variety of conditions,
and permits new strains to be put into production in a
minimum amount of time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield,
chemical composition, maturity, height, lodging, seed

quality, and reaction to diseases. For the groups grown
in the southern area, the major check varieties are: Kent,
Hill, Dare, D64-4636, Lee 68, Bragg, Hampton 266A and
Hardee. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties, when planted during the ﬁrst half of May, are:
Kent, September 8; Hill, September 20; Dare, October 1;
D-64-4636, Oct. 6; Lee 68, October 16; Bragg, October 22;
Hampton 266A, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the ﬁve production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.”
Pages 5-7: A table with 12 columns titled “Location of
soybean nurseries along with soil type, soil analysis, and
fertilization.
Pages 8-9: Methods: Tells how the following are
measured: Planting rate. Yields. Shattering. Chemical
composition. Seed size. Lodging. Height (of plants).
Maturity. Seed quality (rated from 1 to 5). Disease ratings
(given on a scale of 1 to 5) for Foliar, root and stem, root
knot [nematode], purple stain. Statistical analyses (by
analysis of variance). Address: Delta Branch Experiment
Station, Stoneville, Mississippi 38776.
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1850. Taylor, W.E. 1973. Pest control for increased
productivity. Sierra Leone Agricultural Journal 2(1):54-59.
Feb. [15 ref]
• Summary: Soybean has recently become an important
grain legume in Sierra Leone. Discusses the aphid (Aphis
craccivora), especially as a vector for groundnut diseases.
Address: Senior Lecturer, Dep. of Agronomy, Njala
University College, Sierra Leone.
1851. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973. No. 775. March 5. xvii + 51 p.
• Summary: The title page states: “This is a progress
report of cooperative investigations containing data the
interpretation of which may be modiﬁed with additional
experimentation.”
Contents: Preface by Richard L. Cooper, conference
chairman. List of conference participants. March 6, morning.
Plant breeding and genetics division: Germplasm old and
new (Germplasm sources of southern varieties, germplasm
sources of northern varieties, new additions to the germplasm
collection, tropical germplasm in breeding programs), new
tools in breeding and genetics. March 6, afternoon. Crop
production division. March 6, evening. Committee meetings
of the Uniform Regional Test participants (Northern,
Southern).
March 7, morning. Plant physiology and biochemistry
division. March 7, afternoon. Plant pathology, nematology,
entomology division. Current status of soybean diseases.
Past and present status of brown stem rot. Impact of insects
on soybean production. Breeding and genetics division.
Photoperiodism and day neutrality. Plant physiology
and biochemistry division. Plant pathology, nematology,
entomology division. Contains a 1/3 page abstract of 62
papers within the above divisions. Research activities of
conference participants (p. 40-51).
Note: Lindsy Ribble, reference librarian at the
University of Illinois ACES library, who found this
document, states: “This is the only report on a National
Soybean Research Conference that we have. I searched the
WorldCat database for similar proceedings and this was the
only one that came up... So it appears as though the National
Soybean Research Conferences did not continue, and if there
was a ﬁrst one, there were no published proceedings.”
“List of Conference Participants:
“Ahlrichs, L. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63131.
“* Albritton, D.J. Prof., Agronomy & Agr. Chem., A&M
Normal College, Pine Bluff AR 71601.
“* Aldrich, R.J. Associate Dean, College of Agriculture,
Univ. of Missouri, Columbia, MO 65201.
“Alexander, L.M. University of Florida, Gainesville,

Florida 32601.
“Anderson, I.C. Iowa State University, Ames, IA 50010.
“Aslin, W.E. Missouri Seed Improvement Association,
Univ. of Missouri, South Farm, P.O. Box 852, Columbia,
MO 65201,
“Athow, K.L. ARS, Dept. of Botany & Plant Path.,
Purdue Univ., Lafayette, IN 47907.
“* Baker, S.H. Georgia Coastal Plain Experiment
Station, Tifton, GA 31794.
“Baldwin, C.H. University of Missouri, Delta Center,
P.O. Box 160, Portageville, MO 63873.
“Batt, A.J. FFR Coop., 1600 W. Darlington St.,
Florence, SC 29501.
“Becker, R. Ohio Seed Improvement Association, 1001
W. Lane Ave., Columbus, OH 43221.
“Belledin, F.W. Rohm & Hass Co., 2049 McPherson
Rd., Memphis, TN 38116.
“Berger, G. Arkansas State University, State University,
AR 72467.
“Bernard, R.L. U.S. Regional Soybean Lab., Univ. of
Illinois, Urbana, IL 61801.
“Bhangoo, M.S. Univ. of Arkansas, Pine Bluff, AR
71601.
“Bingham, T. University of Wisconsin, Madison, WI
53706.
“Blackmon, C.W. Clemson Univ., Edisto Experiment
Station, Blackville, SC 29817.
“Boerma, H.R. University of Georgia, Plant Sciences
Bldg., Athens GA 30601.
“Boone, L.V. University of Illinois, Urbana, IL 61801.
“Brandsberg, G. Creative Services, Inc., 3612 S. W. 9th,
Des Moines, IA 50318.
“Brigham, R.D. Texas Agricultural Experiment Station,
Lubbock, TX 79401.
“Brim, C.A. USDA, North Carolina State, Raleigh, NC
27607.
“Bromﬁeld, K.R. USDA, Ephiphytology Research Lab.,
Box 1209, Frederick, MD 21701.
“Brown, J.R. University of Missouri, Columbia, MO
65201.
“Browne, E.B. University of Georgia, Athens, GA
30602.
“Brun, W.A. University of Minnesota, St. Paul, MN
55100.
“Buhr, K. Iowa State University, Ames, IA 50010.
“Burleigh, G. University of Arkansas, Pine Bluff, AR
71601.
“* Burnett, J. University of Missouri, Columbia, MO
65201.
“Burns, D.L. McNair Seed Co., P.O. Box 706,
Laurinburg, NC 28352.
“Burns, G.R. USDA, N. C. State University, P.O. Box
5120, Raleigh, NC 27607.
“Burris, J. Iowa State University, Dept. of Botany &
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Plant Path., Ames, IA 50010.
“Burton, J.C. Vice Pres., Research & Development,
Nitragin Co., Inc., 3101 W. Custer Ave., Milwaukee, WI
53209.
“Butt, C.K. Indiana Crop Improvement Association,
Lafayette, IN 47905.
“Butzow, M. Seedmakers, Inc., Sidney, IL 61877.
“Caldwell, B.E. USDA-ARS, Beltsville, MD 20705.
“Caviness, C.E. Dept. of Agronomy, University of
Arkansas, Fayetteville, AR 72701.
“Chamberlain, D.W. U.S. Regional Soybean Lab.,
Urbana, IL 61801.
“Chambers, A.Y. University of Tennessee, W. Tennessee
Experiment Station, 605 Airways Blvd., Jackson, TN 38301.
“Clapp, J.G. North Carolina State University, Raleigh,
NC 27607.
“Cole, R.H. Pennsylvania State University, Dept. of
Agronomy, University Park, PA 16802.
“Collins, K.L. Agronomy Dept., Purdue University, W.
Lafayette, IN 47907.
“Colville, W.L. University of Georgia, Dept. of
Agronomy, Athens, GA 30602.
“Cothren, T. University of Arkansas, Fayetteville, AR
72701.
“Cooper, R.L. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Cottingham, C. South Carolina State College,
Orangeburg, SC 29115.
“Cowan, J.C. Northern Regional Research Lab., Peoria,
IL 61604.
“Creech, R.G. Mississippi State Univ., Dept. of
Agronomy, Mississippi State, MS 39762.
“Criswell, J.G. University of Guelph, Guelph, Ontario,
CANADA.
“Crittenden, H.W. University of Delaware, Newark, DE
19711.
“Curley, R.L. The Nitragin Co., 3101 W. Custer Ave.,
Milwaukee, WI 53209.
“Curry, R.B. Dept. of Agricultural Eng., Ohio Agric.
Research & Dev. Center, Wooster, OH 44691.
“Davis, M.F. International Harvester Co., Memphis, TN
38116.
“Davis, W.H. Teweles Seed Co., Box 900, 1600 Oregon
St., Muscatine, IA 52761.
“Demski, J.W. Dept. of Plant Path., Georgia Experiment
Station, Experiment GA 30212.
“Dornhoff, G. University of Nebraska, Box 66, Clay
Center, NB 68901.
“Douglas, C. Georgia Coastal Plain Experiment Station,
Tifton, GA 31794.
“Duclos, L.A. University of Missouri, Portageville, MO
63873.
“Dunleavy, J.M. USDA, ARS, 417 Bessey Hall, Ames,
IA 50010.

“Eby, W. Stine Seed Farm, Adel, IA 50003.
“* Edwards, C.R. Purdue University, W. Lafayette, IN
47907.
“Edwards, C.J. ARS, Delta Branch Experiment Station,
Stoneville, MS 38776.
“Edwards, D.I. USDA, ARS, University of Illinois,
Urbana, IL 61801.
“Egli, D. University of Kentucky, Lexington, KY 40506.
“Ennis, W.B. NPS, ARS, USDA, Beltsville, MD 20782.
“Epps, J.M. USDA, ARS, PSRD, 605 Airways Blvd,
Jackson, TN 38301.
“Evans, A.W. Dupont Co., 1332 Glen Oaks Drive,
Memphis, TN 38117.
“Evans, C.L. Oklahoma State University, Stillwater, OK
74074.
“Ewing, E.C., Jr. Delta & Pine Land Co., Scott, MS
38772.
“Fennell, J. DuPont Co., 1620 Post Oak Tower, Houston,
TX 77027.
“Freed, J. Iowa State University, Ames, IA 50010.
“Fehr, W.R. Iowa State University, Ames, IA 50010.
“Foels, T. Northrup King S Co., Washington, IA 52353.
“Ford, J.D. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“Ford, R.E. University of Illinois, Plant Pathology Dept.,
Urbana, IL 61801.
“Gerard, J. Syler Inc., Plymouth, IN 46563.
“Gillham, L.B. E.I. DuPont, 142 Lilac Lane, Greenville,
MS 38701.
“Gordon, D.T. Ohio Agri. Research & Development
Center, Wooster, OH 44691.
“Gorman, J.P. ASA Tennessee Soybean Association,
Brownsville, TN 38013.
“Graham, J.C. Monsanto, 800 N. Lindbergh Blvd., St.
Louis, MO 63066.
“Green, D.E. Iowa State University, Ames, IA 50010.
“Green, J.M. McNair Seed Co., Laurinburg, NC 28352.
“Green, L.A., Jr. Green Bros. Seed Co., Nashville, TN
37202.
“Gross, H.D. North Carolina State University, Raleigh,
NC 27607.
“Gossett, D.M. University of Tennessee, Knoxville, TN
38919.
“Gray, L.E. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Guerry, W.W. Mississippi Seed Improvement
Association, Box 275, State College, MS 39762.
“Hadley, H.H. University of Illinois, Department of
Agronomy, Urbana, IL 61801.
“Ham, G. University of Minnesota, St. Paul, MN 55113.
“Hardy, R. W. F. DuPont, Wilmington, DE 19898.
“Harper, J.E. U.S. Regional Soybean Lab, USDA,
Urbana, IL 61801.
“Hartwig, E.E. USDA-ARS, Stoneville, Mississippi

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 766
38776.
“Havelka, U.D. DuPont Experiment Station,
Wilmington, DE 19898.
“Hendrix, C. Indiana Crop Improvement Association,
Lafayette, IN 47907.
“Herbek, J. University of Kentucky, West Kentucky
Substation, Princeton, KY 42445.
“Hexem, R.O. ASU, State University, AR 72467.
“Hill, J.H. Iowa State University, Ames, IA 50010.
“Hinson, K. USDA-ARS, University of Florida, 1303
N.W. 30th, Gainesville, FL 32601.
“Hittle, C.N. University of Illinois, Dept. of Agronomy,
Urbana, IL 61801.
“Hoffman, C.H. USDA-ARS, Beltsville, MD 20705.
“Holmsen, T. Dow Chemical, 567 Woodcock Road,
Midland, MI 48640.
“Horn, N.L. Louisiana State Univ., Baton Rouge, LA
70803.
“Howell, R.W. University of Illinois, Urbana, IL
61801.” (Continued).
1852. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part II). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Huey, B. Seed Broker, Carthage,
Illinois 62321.
“Huey, L.E. Mike Brayton Seeds, Inc., Box 308, Ames,
IA 50010.
“Hymowitz, T. Department of Agronomy, University of
Illinois, Urbana, Illinois 61801.
“Jaworski, E.G. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63166.
“Jeffers, D.L. Ohio Agricultural Research &
Development Center, Wooster, OH 44691.
“Johnson, D. University of Missouri, Columbia, MO
65201.
“Johnson, H.W. University of Minnesota, St. Paul, MN
55112.
“Johnson, J.W. University of Illinois, Dept. of
Agronomy, Urbana, Illinois 61801.
“Jordan, W. Mississippi Extension Service, P.O. Box
5425, Mississippi State, MS 39762.
“Judd, R.W. National Soybean Crop Improvement
Council, Urbana, Illinois 61801.
“Judson, T. Delta & Pine Land Co., West Point, MS
39773.
“Kahn, R.P. APHIS-USDA, U.S. Plant Introduction
Station, Glenn Dale, Maryland 20769.
“Kamprath, E.J. North Carolina State University,
Raleigh, NC 27606.
“Keeling, B. USDA, Stoneville, MS 38776.
“Keith, G. Illinois Crop Improvement Association,

Urbana, Illinois 61801.
“Kennedy, B.W. Soybean Research Corp., University of
Minnesota, St. Paul, MN 55101.
“Keogh, J.L. University of Arkansas, Marianna,
Arkansas 72360.
“Kerr, H. University of Missouri, Delta Center,
Portageville, MO 63873.
“Kilen, T.C. USDA-ARS, Delta Branch Experiment
Station, Stoneville, MS 38776.
“Kim, D.K. Green Bros. Seed Co., Nashville, TN 37202.
“Kingsolver, USDA, Frederick Maryland 21701.
“Kinloch, R.A. University of Florida, ARC, Jay, FL
32565.
“* Kinsell, R. Silver Lane Hybrids, Remington, Indiana
47977.
“Kirby, J.S. Agronomy Dept. Oklahoma State
University, Stillwater, OK 74074.
“* Kogan, M. University of Illinois, Urbana, Illinois
61801.
“Koller, H.R. Dept. of Agronomy, Purdue University,
Lafayette, Indiana 47907.
“Krober, O.A. ARS, U. S. Regional Soybean Lab.,
Urbana, Illinois 61801.
“Laible, C.A. Funk Seeds Int. Inc., Bloomington, Illinois
61701.
“Laing, W. University of Illinois, Urbana, Illinois 61801.
“Lambert, J.W. University of Minnesota, St. Paul, MN
55108.
“Lancaster, L. University of Missouri, Portageville, MO
63873.
“Laviolette, F.A. Purdue University, Dept. of Botany &
Plant Path., W. Lafayette, Indiana 47907.
“Leffel, R.C. ARS-USDA, Plant Nutrition Lab. PPhI,
Beltsville, Maryland 20705.
“Legg, J.O. USDA-ARS, Plant Nutrition Lab. PPhi,
Beltsville, Maryland 20705.
“Leggett, E. University of Kentucky, Lexington, KY
40506.
“Lewis, C.F. ARS, Beltsville, Maryland 20705.
“Lewis, S.A. Clemson University, Clemson, South
Carolina 29631.
“Lindahl, D.A. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Lipscomb, C. Northrup King & Co., Atmore, Alabama
36502.
“Littlejohns, D.A. Ridgetown College of Agr. Tech.,
Ridgetown, Ontario, Canada.
“Lockwood, J.L. Michigan State University, East
Lansing, MI 48823.
“Luckman, W.H. Illinois Natural History Survey,
University of Illinois, Urbana, Illinois 61801.
“Luedders, V.D. USDA, University of Missouri,
Columbia, MO 65201.
“Maddox, J. Mississippi State University, Starkville, MS
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39762.
“Mader, E.L. Kansas State University, Manhattan, KS
66502.
“Major, D. University of Missouri, Columbia, MO
65201.
“Marchant, W.H. Georgia Coastal Plain Experiment
Station, Tifton, GA 31794.
“Marchetti, M.A. Plant Disease Research Lab., USDA,
Frederick, Maryland 21701.
“Marley, S.J. Iowa State University, Ames, IA 50010.
“Marlow, J.L. Rudy Patrick Co., Box 404, Princeton,
Illinois 61356.
“Matson, A.L. Soybean Research Foundation, Mason
City, Illinois 62664.
“Maxwell, J.D. Clemson University, Clemson, SC
29631.
“Mies, D. FS Service, Inc., Piper City, Illinois 60959.
“Milbrath, G.M. Dept. of Plant Path., University of
Illinois, Urbana, Illinois 61801.
“Miller, P. Crop Science Dept., North Carolina State
University, Raleigh, NC 27607.
“Moraghan, B.J. Delta & Pine Land Co., Scott, MS
38772.
“Munson, R.D. Potash Inst., 2147 Doswell Ave., St.
Paul, MN 55108.
“Musen, H.L. Clemson University, Edisto Experiment
Station, Blackville, SC 29817.
“Myhre, D. USDA, Mississippi State University,
Mississippi State, MS 39762.
“McCrate, A. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“McDaniel, M.C. Coop. Ext. Service, P.O. Box 391,
Little Rock Arkansas 72205.
“McKibben, G.E. University of Illinois, Dixon Springs
Ag. Center, Simpson, Illinois 62985.
“McKinney, L. USDA, P.O. Box 5677, Athens, GA
30604.
“McWhorter, C.G. ARS-USDA, Stoneville, MS 38776.
“McWilliams, J.W. USDA, Bio-Environmental Ins.
Control Res. Lab., Greenville, MS 38701.
“Nave, W.R. USDA, U.S. Regional Soybean Lab.,
Urbana, Illinois 61801.
“Nester, R. Cooperative Extension Service, University
of Arkansas, Little Rock, AR 72204.
“Newsom, L.D. L.S.U., Baton Rouge, Louisiana 70803.
“Nickell, C.D. Agronomy Dept., Kansas State
University, Manhattan, KS 66502.
“Nissly, C. University of Illinois, Urbana, Illinois 61801.
“Ogren, W.L. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Ohlrogge, A.J. Purdue University, West Lafayette,
Indiana 49706.
“Oliver, D. University of Arkansas, Fayetteville, AR
72701.

“Orellana, R.G. USDA, Beltsville, Maryland 20705.
“Owen, D. High Plains Research Foundation, Plainview,
TX 79072.
“Palmer, J. Clemson University, Clemson, SC 29631.
“Palmer, R.G. USDA, Ames, IA 50010.
“Parker, M.B. Coastal Plain Experiment Station, Tifton,
GA 31794.
“Paschal, E.H. Purdue University, W. Lafayette, Indiana
47906.
“Pauli, A.W. Deere & Co., Moline, Illinois 61265.
“Phillips, D.V. University of Georgia, Georgia
Experiment Station, Experiment, GA 30212.
“Pitre, H.N. Mississippi State Univ., P.O. Drawer EM,
Mississippi State, MS 39762.
“Pluenneke, R.H. Mississippi State University,
Mississippi State, MS 39762.
“Polson, D.E. University of Minnesota, St. Paul, MN
55110.
“Pongsroypech, C. University of Missouri, Columbia,
MO 65201.
“Porter, O.A. University of Arkansas, Pine Bluff, AR
71601.
“Probst, A.H. Purdue University, W. Lafayette, Indiana
47906.
“Quebedeaux, B.E. I. duPont de Nemours & Co.,
Experimental Station, Wilmington, DE 19898.
“Raney, H. University of Kentucky, Princeton, KY
42445.
“Regan, J.B. Dow Chemical Co., Geneseo, Illinois
61254.
“Riggs, R.D. University of Arkansas, Dept. of Plant
Pathology, Fayetteville, AR 72701.
“Rinne, R.W. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Robinson, C.W. First American Farms, Freeport, FL
32439.
“Rodda, E. University of Illinois, Agr. Eng. Dept.,
Urbana, Illinois 61801.
“Roth, J.A. University of Missouri, Delta Center,
Portageville, MO 63873.
“Rouwenhorst, D. Rudy Patrick Co., Princeton, Illinois
61356.
“Royer, E.G. Chr. of Research Committee, American
Soybean Assoc., Irwin, Ohio 43029.
“Royster, C.M. University of Missouri, Delta Center,
Portageville, MO 63873.
“Rudolph, R. University of Arkansas, Agronomy Dept.,
Fayetteville, AR 72701.
“Russell, R.B. USDA, Athens, GA 30601.
“Ryan, R.F. Peterson Seed Co., Ames, IA 50010.
“Ryder, G.J. Ohio State University, Columbus, OH
43210.
“Schillinger, J. Univ. of Maryland, Agronomy Dept.,
College Park, Maryland 20740.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 768
“Schmitthenner, A.F. OARDC, Wooster, Ohio 44691.
“Schneider, R. University of Illinois, Urbana, Illinois
61801.
“Scott, J.R. Kalo Lab’s Inc., Quincy, Illinois 62301.
“Scott, J. University of Missouri, Dept. of Agronomy,
Portageville, MO 63873.
“Scott, W.O. University of Illinois, Urbana, Illinois
61801.
“Seatz, L.F. University of Tennessee, Knoxville, TN
37901.
“Shibles, R. Iowa State University, Ames, IA 50010.
“Shipp, E. Chemagro, 1420 Union Ave. #317, Memphis,
TN 38104.
“Sij, J.W. Texas A&M Univ., Agr. Research & Ext.
Center, Rt. 5, Box 366, Beaumount, TX 77706.
“Sinclair, J.B. Univ. of Illinois, 107C Hort. Field Lab.,
Urbana, Illinois 61801.
“Singh, B. Fort Valley State College, Fort Valley, GA
31030.
“Sloger, C. USDA-ARS-ARC (W), Beltsville, Maryland
20705.
“Smith, N.A. Botany & Plant Path., Michigan State
Univ., E. Lansing, MI 48823.
“Smith, R. Agric. Res. Center, University of Florida, Jay,
FL 32565.
“* Smith, S. Agri-Laboratories, Columbus, Ohio 43210.
“Smith, T.J. Virginia Polytechnic Inst. & State Univ.,
Blacksburg, VA 24060.
“Stanton, J.J., Jr. Coker’s Pedigreed Seed Co.,
Hartsville, SC 29550.
“Stivers, R.K. Agronomy Dept., Purdue University, W.
Lafayette, Indiana 47907.
“Stoller, E. USDA-ARS, U.S. Regional Soybean Lab,
Univ. of Illinois, Urbana, Illinois 61801.
“Streeter, J.G. Ohio Agr. Rec. & Development Center,
Wooster, OH 44691.
“Stutte, C.A. University of Arkansas, Fayetteville, AR
72701.
“Swearingin, M.L. Purdue University, Agronomy Dept.,
W. Lafayette, Indiana 47907.
“Tanner, J.W. University of Guelph, Guelph, Ontario,
Canada.
“Taylor, G.R. FFR Cooperative 4112 E. State Rd., W.
Lafayette, Indiana 47906.
“Tester, C. USDA, North Carolina State University,
Raleigh, NC 27607.
“* Thomas, C.A. USDA, Beltsville, Maryland 20705.
“Thompson, W. R., Jr. Potash Institute of NA, 810
Howard Rd., Starkville, MS 37959.
“Thorne, J.C. Northrup King & Co., Washington, IA
52353.
“Thurlow, D.L. Auburn Univ., Dept. of Agronomy &
Soils, Auburn, AL 36830.
“Thorne, J.H. University of Wisconsin, Madison, WI

53706.
“Vidaver, A. University of Nebraska, Plant Path. Dept.,
Lincoln, NB 68503.
“Vineyard, M.L. Moews Seed Co., Granville, Illinois
61326.
“Voldeng, H. Canada Dept. of Agric., Ottawa Research
Station, Ottawa, Ontario, Canada.
“Voris, M. Voris Seeds, Inc., Windfall, Indiana 46076.
“Voss, R. Iowa State University, Ames, IA 50010.
“Walters, H.J. University of Arkansas, Fayetteville, AR
72701.
“Wax, L. USDA, U. S. Regional Soybean Lab, Urbana,
Illinois 61801.
“Weathers, R.E. Delta & Pine Land Co., Scott, MS
38772.
“Weber, C.R. Petersen Seed Co., P.O. Box 151, Ames,
IA 50010.
“Weber, D.F. ARS-USDA, Beltsville, Maryland 20705.
“Whigham, D.K. University of Illinois, Urbana, Illinois
61801” (Continued).
1853. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part III). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Wilcox, J.R. USDA, W.
Lafayette, IN 47906.
“Williams, C. Louisiana State Univ., Agronomy. Dept.,
Baton Rouge, LA 70803.
“Williams, J.H. University of Nebraska, Lincoln, NB
68503.
“Williams J.E. USDA, Cotton Div., Memphis, TN
[Tennessee] 31828.
“Wisk, E. University of Delaware, Georgetown, DE
19947.
“* Wyllie, T.D. University of Missouri, Columbia, MO
65201.
“* Registered but unable to attend.
“Plant Breeding and Genetics Division
“J.R. Wilcox, USDA, Purdue University, Division
Chairman
“Germplasm Sources of Southern Varieties–Kuell
Hinson. Six varieties (Dare, Davis, Lee, Pickett, Bragg, and
Hampton) were grown most extensively in southern states in
1972. The following twelve old varieties and introductions
are included in their pedigrees more than 30 times: CNS,
S-100, Arksoy, Tokyo, PI 54610, Dunﬁeld, Roanoke, Peking,
Haberlandt, Palmetto, Mammoth Yellow, and Laredo. New
varieties now coming into production and many older
varieties going out of production also derive substantial
portions of their germplasm from these same twelve sources.
The four sources of cytoplasm for southern varieties came
from Dunﬁeld, S-100, Tokyo, and Roanoke.
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“Because of their proven performance, the six varieties
listed above (or other genotypes closely related to them)
are likely to provide the ‘hard core’ germplasm for further
variety improvement in the South. As weaknesses in this
basic germplasm become apparent, approximately 750
germplasm entries are available as potential sources of genes
to correct these weaknesses. The role of the germplasm
entries in recent years has been to supply speciﬁc traits
such as resistance to Phytophthora rot, resistance to cyst
nematodes, etc., rather than to supply germplasm for
broadening the genetic base of improved varieties. The role
of germplasm entries is not expected to change appreciably
in the future. The present genetic base, although narrow,
appears to be very well adapted to present and future
production locations and techniques.
“Germplasm Sources in Northern Soybean Varieties–
C.R. Weber. The northern U.S. soybean belt and Canada
have about 70% of the soybean acreage in North America. At
present there are 20 soybean varieties that occupy over 90%
of the northern acreage. All of the 20 varieties are of hybrid
origin and most of them are from the second and third cycle
of recombination since introduction. The parentage of these
20 traces to only 10 ancestral varieties. These 10 ancestral
varieties are: Mandarin, Richland, Manchu, Illini, Mukden,
Dunﬁeld, No 171 (Capital), CNS, Ogden, and Patoka. Eight
of these ancestral varieties originated as introductions from
Manchuria (N.E. China) between 40 and 50 degrees N. Lat.
and represent Uniform Groups I through III. CNS and Ogden
came from farther south in China and Japan, respectively.
“Mandarin, Richland, Manchu, Illini, Mukden,
and Dunﬁeld form by far the major basis of our present
northern soybean germplasm. Mandarin cytoplasm is
represented in 12 of the 20 leading soybean varieties. Illini
and Mukden cytoplasm is represented in almost all of the
remaining varieties. From the foregoing, we have a narrow
germplasm base represented in our commercial varieties.
When hybrid populations were made with the basic 6
ancestral Manchurian varieties, they provided better genetic
populations from which to select even though many other
crosses were made of diverse parental origin.
“Crosses of adapted X adapted strains will on the
average produce more good lines than will crosses of adapted
X unadapted or unadapted X unadapted strains. However,
there is still need to introduce periodically new germplasm,
not only for speciﬁc genes, but also genes for adaptiveness.”
1854. Allan, G.G.; Chopra, C.S.; Friedhoff, J.F.; Cara,
R.I.; Maggi, M.W.; Neogi, A.N.; Roberts, S.C.; Wilkins,
R.M. 1973. Pesticides, pollution and polymers. Chemtech
3(3):171-77. March. *
1855. Hartwig, E.E.; Epps, J.M. 1973. Registration of
‘Forrest’ soybeans (Reg. No. 96). Crop Science 13(2):287.
March/April.

• Summary: “’Forrest’ soybeans... originated as an F5
line selected from the cross ‘Dyer’ x ‘Bragg.’ Forrest was
developed in a cooperative program of the Agricultural
Research Service, U.S. Department of Agriculture, and the
Mississippi and Tennessee Agricultural Experiment Stations.
“Forrest has white ﬂowers, tawny pubescence, tan
pods, yellow seedcoats, and black hila. It is highly resistant
to races 1 and 3 of the soybean cyst nematode (Heterodera
glycine) and to the root-knot nematode (Meloidogyne
incognita). It is also resistant to the foliar diseases bacterial
pustule, wildﬁre, and target spot. It is moderately resistant to
phytophthora rot. Shatter resistance is excellent.
“Forrest has averaged 9% higher in seed yield than
‘Dare.’”
“Seed was distributed in 1972 for increase in Tennessee,
Mississippi, North Carolina, Kentucky, Arkansas, and
Oklahoma. The Mississippi Agricultural and Forestry
Experiment Station is responsible for maintenance of
breeder seed.” Address: Research Agronomist, ARS, USDA,
working in cooperation with the Delta Branch, Mississippi
Agricultural and Forestry Experiment Station, Stoneville,
Mississippi; and Nematologist, ARS, USDA, West Tennessee
Experiment Station, Jackson, Tennessee.
1856. Soybean Digest. 1973. What farmers say about
herbicides. March. p. 14-15.
• Summary: In 1973 in the Midwest, the six most widely
used herbicides on soybeans were Treﬂan (121 votes),
Amiben (106), Lasso (69), Lorox (63), Sencor (15), and
Vernam (11).
In the South that year, the six most widely used
herbicides on soybeans were Treﬂan (83 votes), Lorox (32),
Dinitro (23), Dyanap (23), Lasso (19), and Sencor (19).
The most popular combinations of herbicides in the
Midwest were: Lasso-Lorox (51 votes), Amiben-Treﬂan
(50), Lasso-Amiben (15), and Amiben-Treﬂan-Others (6).
Note: Roundup is not mentioned in this article.
Monsanto makes Lasso.
1857. Ram, Mahabal; Kempanna, C.; Balasubramanian, A.
1973. Soybean: The multi-purpose crop. Indian Farming
23(1):11-13. April. Series 2.
• Summary: This is one of the ﬁrst of many articles that
tries to minimise the importance of the role of U.S. soybean
researchers, who lived and worked in India for many years,
in the development of the soybean in India; it tries to “write
them out of the history.”
“Progress of research: In 1967, Government of India
provided funds for developing an All-India Co-ordinated
Soybean Project to improve the crop. This project provided
interdisciplinary co-operation in soybean research. A broad
research programme was drawn up to evolve high-yielding
varieties suitable for hills as well as plains, to develop
suitable agronomic and plant protection techniques for
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boosting the yield per acre and to ﬁnd out storage, marketing
and food technology for its large scale consumption.”
“On the basis of the recommendations of the All-India
Co-ordinated Soybean Workshop, held in February 1969,
three varieties of soybean were released for commercial
cultivation in the year 1969, named as ‘Bragg’, ‘Punjab-I’
and ‘Lee.’” Note: The First All-India Co-ordinated Soybean
Workshop was apparently held in 1968.
“Agronomic practices: During the Fifth All-India Coordinated Soybean Workshop held in February, 1972, at
JNKVV, Jabalpur, a Special Committee on Agronomy met to
discuss the agronomic practices to be recommended on the
basis of results of the trials conducted.” These fall under the
following headings: Date of planting (by zone). Seed rate.
Fertilizer and inoculation. Weeding and hoeing. Irrigation
(soybean is normally grown under rainfed conditions).
Harvesting. Storage. Soil types. Crop rotation. Plant
protection measures–Insect pests. Diseases. Hints for high
yields. Address: Indian Council of Agricultural Research,
New Delhi.
1858. Boiko, A.; Karyagin, Yu. 1973. Tri kul’tivatsii +
prometrin pered posevom [Three cultivations + prometryne
before sowing]. Zemledelie (Agriculture, USSR) No. 5. p. 33.
May 5. [Rus]
• Summary: In soybean trials in 1969-1972, three preplanting cultivations combined with 2 kg prometryne (as is)
per hectare before emergence decreased weed populations
by 30.7% and their weight by 54.8%, compared with 3
cultivations alone, and resulted in average seed yields of
1.18 tonnes/ha, compared with 1.1, 0.94, and 0.79 tonnes/
ha on plots given 3, 2, and 1 cultivation, respectively. Seed
protein contents were 41, 39, and 37.6%, respectively.
Address: 1. Head Agronomist, Lenin State Farm in Alma
Ata; 2. Candidate/Member in Agricultural Science, Kazakh
Research Inst. of Agriculture (Institut Zemledelie). Both:
Kazakh, SSR.
1859. Bock, K.R. 1973. East African strains of cowpea
aphid-borne mosaic virus. Annals of Applied Biology
74(1):75-83. May. [5 ref]
• Summary: Peanut mottle virus has been isolated from
naturally infected soybeans in Uganda, Tanzania, and Kenya.
The insect is Aphis craccivora. Address: East African
Agricultural and Forestry Research Organization, P.O. Box
30148, Nairobi, Kenya.
1860. Brunt, A.A.; Kenten, R.H. 1973. Cowpea mild
mottle, a newly recognized virus infecting cowpeas (Vigna
unguiculata) in Ghana. Annals of Applied Biology (England)
74(1):67-74. May. [26 ref]
• Summary: Discusses Acyrthosiphon pisum, Aphis
craccivora, A. fabae, Myzus persicae. Address: 1. Glasshouse
Crops Research Inst., Littlehampton, Sussex; 2. Rothamsted

Experimental Station, Harpenden, Herts.
1861. Germani, G.; Dhery, M. 1973. Observations et
expérimentations concernant le rôle des nématodes dans
deux affections de l’arachide en Haute-Volta: La “chlorose”
et la “clump” [Observations and experiments concerning the
role of nematodes in two groundnut disorders (chlorosis and
clump) in Upper Volta]. Oleagineux 28(5):235-42. May. [10
ref. Fre; eng; spa]
• Summary: Soybeans, grown in Upper Volta in 1970,
experienced chlorosis, which signiﬁcantly reduced the
seed yield. A map of Upper Volta shows the major cities
and legume growing areas. Address: 1. Laboratoire de
Nématologie, Centre ORSTOM d’Adiopodoumé, Ivory
Coast; 2. Directeur de l’IRHO en Haute-Volta, Station de
Saria, Haute-Volta.
1862. Williams, Curtis; Birchﬁeld, Wray; Hartwig, E.E.
1973. Resistance in soybeans to a new race of root-knot
nematode. Crop Science 13(3):299-301. May/June. [10 ref]
• Summary: “A new race of root-knot nematode,
Meloidogyne incognita, found in a ﬁeld on the Wartelle
farm in St. Landry Parish, Louisiana, caused severe yield
reductions in soybeans... ‘Bragg’ has produced low seed
yields on this ﬁeld even with soil fumigation. Greenhouse
screening trials showed that of the soybean cultivars
currently in production in Louisiana, Bragg was the most
resistant.” Address: 1. Asst. Prof. of Agronomy, Louisiana
State Univ., Baton Rouge, LA.
1863. Beard, B.H.; Knowles, P.F. eds. 1973. Soybean
research in California. California Agricultural Experiment
Station, Bulletin No. 862. 67 p. June. [45 ref]
• Summary: Contents: Introduction, by B.H. Beard, M.D.
Miller, and P.F. Knowles. Morphology and development of
the soybean plant, by P.F. Knowles. Economic facts: Supply,
competition, use, by M.D. Miller and B.H. Beard. Climate
factors, by P.F. Knowles. Soil factors, by G.H. Abel and
A.J. MacKenzie. Management practices for various areas
in California, by B.H. Beard and P.F. Knowles. Sowing
methods and practices, by P.F. Knowles, G.H. Abel, and
B.H. Beard. Weed control, by B.B. Fischer and W.A. Harvey.
Irrigation, by D.W. Henderson and R.J. Miller. Varietal
testing and improvement, by B.H. Beard and P.F. Knowles.
Spider mites and insects, by E.C. Carlson. Diseases, by D.H.
Hall. Harvest and storage, by J.R. Goss, M.D. Miller, and
R.T. Edwards. Soybeans for forage and green manure, by
M.D. Miller, R.T. Edwards, and W.A. Williams. Summary
and conclusions, by B.H. Beard. Acknowledgements.
Literature cited.
“Soybean yield and other data from small plot and
ﬁeld size experiments in California have been included in
annual reports of various research organizations for over 50
years. However, these data are not generally available to the
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public. Even though there has been no sustained commercial
production of soybeans in California, there is a continuing
interest in the crop by farmers, oil mill processors, and
consumer organizations. This bulletin summarizes the results
of various soybean experiments in California and compares
these results with data from other areas where the crop has
been proﬁtable to produce.”
There is no chapter on inoculation of soybeans and
nitrogen ﬁxation, however it is discussed throughout the
book, as follows:
Page 7: Like other legumes, soybean roots develop
nodules if the appropriate race or strain of Rhizobium
bacteria is present. These nitrifying bacteria invade the
plant through root hairs and form colonies, which appear
as nodules. Each nodule contains millions of bacteria. The
bacteria obtain carbodydrates from the plant, in return
supplying the plant with nitrates which they produce from
the nitrogen of the air. (This cooperative arrangement is
called ‘symbiosis.”) The strain of bacteria required by
soybeans, being absent from California soil, must be added
to the seed just before planting (page 25).”
Pages 25-27: “Inoculation: As a general rule, soybean
seed should be inoculated with Rhizobium bacteria of the
type required especially for soybeans. It is an absolute
necessity that the seed be inoculated the ﬁrst time the crop is
sown in a ﬁeld, and it is usually advisable to inoculate again
if more than a year has passed since the last time soybeans
were grown. Because soybean inoculum is not widely used
regularly in California, arrangements for its purchase and
delivery should be made at the time of seed purchase.
“Inoculum usually appears as a dry black dust, which is
mostly organic matter. A special southwest (SW) inoculum
was developed for the Imperial Valley by mixing seven of the
strains which gave the best nodulation and plant response in
that area (Abel and Erdman, 1964). The Southwest inoculum
has been satisfactory elsewhere in California, although it has
not been compared critically with inoculum developed for
other areas, except in the Imperial Valley.
“Only fresh inoculum should be used, and it should be
stored in a cool place prior to use. Inoculum stored in a cool
place for a year or more, or subjected to temperatures above
80 to 90ºF for 10 to 12 hours, or left uncovered in bright
sunlight for even a short time, will be nonviable. Therefore
only a limited amount of seed should be inoculated at one
time. This may be done by sprinkling 3/4 to 1 pint of water
on 60 pounds of seed in a washtub; the recommended
amount of inoculum is then added and stirred until all seeds
are almost black with inoculum. Because the water makes
the seed coat soft, seed is placed in the planter boxes in small
amounts and sown immediately. Inoculated seed should be
kept cool and covered with a damp cloth. If inoculum is
applied as a dust to dry seed, the amount should be doubled.”
A photo shows “Nodulation pattern of soybean roots:
Left pair: no nodulation. Center pairs: limited nodulation

after seed inoculation. Right pair: general nodulation from
Rhizobium in soil before planting.
“Roots should be examined about 2 weeks after the
seedlings emerge, to see whether small nodules are present.
Lift the roots and soil carefully with a shovel and wash the
soil away. If the bacteria are in the soil at seeding time,
nodules will be distributed over all of the surface roots. If the
bacteria are not present in the soil and seed inoculation is the
only source of the Rhizobium, nodulation will be abundant
only in the region of the germinated seed. Nodules that
furnish nitrogen to the plant appear pink when sliced open;
ineffective nodules are white. As few as three or four large
nodules will be adequate for good growth. If inoculation
fails, and no nodules are found, about 80 pounds of nitrogen
should be applied promptly as a side dressing.
“The beneﬁts of inoculation will depend on the level
of soil fertility. In an experiment in the Imperial Valley on
soil with low levels of available nitrogen, inoculation nearly
doubled yields. Even with applications of nitrogen fertilizer
at 60 and 120 pounds nitrogen per acre yields were much
increased by inoculation (table 12).
“On fertile soil at Davis where yields have varied
between 1600 and 2000 pounds per acre without nodulation,
inoculation had little or no beneﬁcial effect on yield in
experiments conducted in 1955, 1956 and 1957. This was
true whether comparisons were made with or without the
addition of nitrogen and phosphorus fertilizer. In those
experiments inoculation did not affect oil and protein
contents in a consistent manner but generally lack of
nodulation results in a higher oil and a lower protein
percentage compared with beans from well-nodulated plants.
In 1957, the addition of nitrogen fertilizer depressed nodule
formation, and the addition of honey to the inoculating
solution had no appreciable effect (table 13).
“At Davis in 1955, several strains of Rhizobium were
tested for their ability to produce nodules on the Lee variety.
In the absence of inoculation no nodules were produced,
plants were light green in color, and 112 days after seeding
the yield of hay was 7940 pounds per acre with a protein
content of 11.6 per cent. All Rhizobium strains produced
nodules, and plants were dark green. Where a composite
rhizobial strain was used, yield of hay was 7760 pounds per
acre, and protein content 14.6 per cent. Apparently, good
nodulation can increase protein content of the hay without
affecting yield.
“An experiment at the West Side Field Station illustrated
the relationship between the application of nitrogen and
nodulation. Different rates of nitrogen fertilizer (ammonium
sulfate) were applied before sowing, at ﬂowering, or at
both times. A barley crop was harvested just before seeding
the soybeans. On one-half of the area the barley straw
was buried. On the other half of the area the straw was
shredded and left on the ground. Applications of 50 or more
pounds of nitrogen before planting reduced the number of
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nodules (table 14). Delayed application of nitrogen was
associated with signiﬁcantly higher nodule counts. However,
applications of 150 pounds of nitrogen at ﬂowering time also
reduced the number of nodules. Burned and unburned areas
were not signiﬁcantly different in nodulation (Beard and
Hoover, 1971).
“Most seed-treatment chemicals are toxic to Rhizobium
bacteria. Thus, they can reduce the effectiveness of seed
inoculation, but when used at recommended rates they
have no effect on Rhizobium bacteria already present in the
soil. Where it appears that both fungicidal seed treatment
and inoculation are essential, best results have come from
applying the fungicide ﬁrst to the seed, followed by the
Rhizobium, with planting following shortly thereafter.”
Rhizobium are also mentioned in passing on pages 42,
64, and 66. Address: Univ. of California at Davis.
1864. Beard, B.H. 1973. Soybean research in California:
Summary and conclusions. California Agricultural
Experiment Station, Bulletin No. 862. p. 63-65. June. [1 ref]
• Summary: “Soybeans, originally introduced into the U.S.
from the Orient about the turn of the century [sic, in 1765]
is an extremely important crop in many areas. Even though
the cattle and poultry industries, and other consumers in
California use 600,000 to 700,000 tons of soybeans or
soybean products annually at a freight cost of approximately
$22 million, the crop has not become established in
California. A small acreage of soybean is grown for hay,
silage, forage or as a green manure, but even for these uses
the crop is of minor importance in California...
“Unfortunately yields over 2,500 pounds [41.7 bu] per
acre have been rare in California, even though many tests
have been conducted throughout the state...
“The ﬁrst time the crop is sown in a ﬁeld soybean
seed should always be inoculated with the soybean type
of Rhizobium bacteria. It is usually advisable to inoculate
again if more than a year has passed since the last time
soybeans were grown or if the soil was allowed to become
completely dry between crops. Inoculation may be done in
a farm building or in a shady spot in the ﬁeld by sprinkling
3/4 to 1 pint of water on 60 pounds of seed in a wash tub;
the recommended amount of inoculum is then added and
stirred by hand until all the seed is almost black with the
inoculum. The inoculated seed should be kept in a shady spot
and covered with a damp cloth. It is best to place only small
amounts of seed in the planter boxes and the inoculated seed
should be sown immediately.
“Selection of the proper variety for the location is very
important. We have divided California into four areas based
on the maturity of the varieties that should be grown... South
of the Tehachapi Mountains maturity groups V, VI and VII
should be grown; in southern San Joaquin Valley maturity
groups IV or V; in the central San Joaquin Valley maturity
groups II and III are best; and in the southern Sacramento

Valley maturity groups 0 or I have given the highest yields...
“Spider mites are always a potential threat to soybean
production throughout California. Research has indicated
that chemical control is possible but is generally too
expensive...
“Depending on soil characteristics, the crop will require
from 20 to 30 inches of water during the growing season...
“Soybeans should be combine harvested as soon as the
beans in the ﬁeld average 14 per cent moisture. Do not wait
because beans will begin to shatter from the pods at less than
8 percent moisture.
“Acknowledgments: A publication of this kind, which
summarizes experiments over a period of years, does
not include as authors many people who have helped
with various phases of the research. We acknowledge
contributions made by O.P. Gautom, and Mark Campney,
Department of Agronomy and Range Science, Davis; by
Terry Braun, Michael Gaffrey, William Kester, and John
Campbell, Department of Entomology, Davis; and by Farm
Advisors W.G. Lyon and Roy Jeter (Glenn County), W.R.
Sallee and R.F. Miller (Tulare County), L.K. Stromberg
(Fresno County), O.D. McCutcheon (Kings County), M.D.
Morse (Butte County), and Roy Barnes (Kern County). We
also acknowledge help from Richard Hoover, Fred Fisher,
and Richard Munez, West Side Field Station, Five Points;
and Richard Reynoso and Mrs. Robert Wagner, Imperial
Valley Conservation Research Center, Brawley. Mr. Audie
Bell (J.G. Boswell Company, Corcoran), Dr. W.R. Powell
(Kern County Land Company, Bakersﬁeld), and Les
Hefferline (Paciﬁc Vegetable Oil, Woodland) helped conduct
some of the yield tests, and George Cavanagh and R.E. Pruitt
(Ranchers Cotton Oil, Fresno) made oil and protein analyses
of many yield test samples.
“Several companies furnished ﬁnancial assistance to
support soybean research from 1955 through 1957. We
acknowledge this support with gratitude:
“Albers Milling Company, Los Angeles
“J.G. Boswell Company, Corcoran
“Cargill, Incorporated, San Francisco
“Kingsburg Cotton Oil Company, Kingsburg
“Paciﬁc Vegetable Oil Corporation, San Francisco
“Poultry Producers of Central California, San Francisco
“Producers Cotton Oil, Fresno
“West Coast Oilseeds Development Committee, Arizona
and California
“Several companies have furnished chemicals for use in
soybean experiments. We herewith thank:
“The Dow Chemical Company
“Pennsylvania Salt Mfg. Co.
“General Chemical Division
“Niagara Chemical Division
“Hercules Powder Company
“Stauffer Chemical Company
“Chemagro Corporation

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 773
“California Spray Chemical Corp.
“American Cyanamid Company
“Rohm and Haas Company.” Address: Univ. of
California at Davis.
1865. Carlson, E.C. 1973. Soybean research in California:
Spider mites and insects. California Agricultural Experiment
Station, Bulletin No. 862. p. 44-53. June.
• Summary: “Experience over several years has shown that
in California the most serious economic pest of soybeans
is the spider mite. Entomological research since 1966 has
therefore dealt with control of mites and mite damage.
The species of spider mites found primarily responsible
for soybean damage are the two-spotted mite, Tetranychus
urticae (Koch), and the Paciﬁc spider mite, T. paciﬁcus...
“The most damaging insect pest observed on soybeans
is the western yellow-striped armyworm, Prodenia praeﬁca
Grote. These larvae are primarily foliage feeders.” Address:
Univ. of California at Davis.
1866. Singh, Om Vir; Agarwal, V.K.; Nene, Y.L. 1973. Seed
health studies in soybean raised in the Nainital Tarai. Indian
Phytopathology 26(2):260-67. June. [7 ref. Eng]
• Summary: When soybean seeds were examined for seedborne fungi, 19 species of fungi and 1 bacterium (Bacillus
sp.) were found to be associated. Their names are listed. The
variety Clark-63 gave higher counts of fungi than Bragg.
“Fungicidal seed treatments have been shown to improve
the emergence and reduce seed-borne fungi. Temperatures
of 36ºC or higher are not good for the viability of soybean
seeds.
Tables show: (1) Per cent incidence of seed-borne
microﬂora of two varieties of soybean at 20ºC, 28ºC, and
36ºC. The higher the temperature, the higher the percentage
of microorganisms. (2) Comparison of blotter and agar plate
methods for determining seed-borne microﬂora. The blotter
method proved superior. (3) Inﬂuence of fungicidal seed
treatment at ﬁve different concentrations on the germination
of seed of two soybean varieties, in soil. The fungicides are
Brassicol, Captan, Terrachlor Super X, Thiram and Control.
Address: Dep. of Plant Pathology, G.B. Pant Univ. of
Agricultural and Technology, Pantnagar, Dist. Nainital.
1867. Meikle, Richard W. 1973. Metabolism of
4-dimethylamino-3,5-xylyl methylcarbamate (Mexacarbate,
active ingredient of Zectran insecticide): A uniﬁed picture.
Bulletin of Environmental Contamination and Toxicology
10(1):29-36. July. [17 ref]
• Summary: Zectran® is a very effective, broad-spectrum
insecticide. “ “Safe and efﬁcient use of this insecticide
requires an understanding of its fate in the environment.
Toward this end, a considerable body of information
regarding its decomposition in living organisms has
accumulated in the literature. This review brings the

information together in such a way as to present a uniﬁed
picture of the ﬂow of reactions by which the insecticide is
converted to other compounds in these biological systems.
“The facts concerning decomposition of mexacarbate in
biological systems are shown in Table I. Perusal of this
information suggests that the biochemical reactions involved
in decomposition of this compound are much the same
in all biological systems studies. The identiﬁed reaction
products do not differ signiﬁcantly whether found in plants,
animals, insects, soils, or as a result of in vitro use of
enzyme systems.” Address: Ag-Organics Research Labs.,
Dow Chemical USA, 2800 Mitchell Drive, Walnut Creek,
California.
1868. Mohamed Usman, K.; Ranganathan, K.; Kandaswamy,
T.K.; Sarojini Damodaran, A.P.; Ayyavoo, R. 1973. Studies
on a mosaic disease of soybean. Madras Agricultural
Journal 60(7):472-74. July. [11 ref]
• Summary: In Dec. 1970 a mosaic disease was observed
on soybean, variety EC 7034 in Coimbatore. “The virus
was transmitted by sap and four species of aphids”–whose
scientiﬁc names are given. “The infected plants were highly
stunted.” “The virus was identiﬁed as Soja Virus 1.” Address:
Dep. of Plant Pathology, Tamil Nadu Agricultural Univ.,
Coimbatore 641003, India.
1869. Nave, W.R.; Tate, D.E.; Butler, J.L.; Yoerger, R.R.
1973. Soybean harvesting. USDA Agricultural Research
Service ARS-NC-7. 11 p. July. [11 ref]
• Summary: Contents: Results and discussion: Field loss
categories, effect of weeds, effect of population and row
spacing, header comparisons, combine header component
losses, ﬁeld survey of combine harvest losses. Summary.
Literature cited.
The introduction states: “During the last few years,
soybeans have become the leading cash crop in the United
States. More than a billion bushels are produced on over 40
million acres in 30 states. Even though they have attained
this position, soybeans are generally planted and harvested
with equipment designed for other crops. When present-day
grain combines are used for soybeans, harvesting losses are
generally more than 8 percent of the crop yield. Reduction
of these losses to 4 percent would result in approximately 50
million bushels more for soybean farmers.”
This survey showed that the average soybean producer
loses 8-10 percent of his soybean crop in the harvesting
operation. “Our project was initiated to ﬁnd ways of reducing
losses by improved equipment and harvest techniques.”
Most soybean losses are caused by the combine header.
Weeds cause a reduction in soybean yield, but they do not
cause signiﬁcant combine losses if case is used at harvest and
ground speed is reduced when harvesting weedy soybeans.
In most cases, yield is not signiﬁcantly affected by plant
population and row spacing.
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“Reduced harvest losses were obtained by using a
ﬂoating cutterbar attachment as compared to a standard
header. An air assist along with the ﬂoating cutterbar
provided even greater reductions in harvest losses.
“The amount of harvest loss contributed by the cutterbar,
reel and auger was determined under ﬁeld conditions. The
average cutterbar loss for three varieties of soybeans was 80
percent compared with 15 percent for the auger and 5 percent
for the reel.” Address: 1. Project leader; 2. Agricultural
engineer; 3. Research leader. All: Regional Soybean Lab.,
Agricultural Research Service, USDA, Illinois.
1870. Smith, R.J., Jr.; Caviness, C.E. 1973. Differential
responses of soybean cultivars to propanil. Weed Science
21(4):279-81. July. [12 ref]
• Summary: “Abstract. Ten commercial soybean... cultivars
were evaluated for reaction to over-the-top applications of
two rates of... propanil at the growth stage when three nodes
on the main stem had completely unrolled leaves.”
Davis, Hood, and York soybean cultivars were damaged
more by propanil than Hill, Lee, Lee 68, Pickett, Semmes,
Bragg, or Dare when damage was measured by reductions
in seed yield and stand and by leaf injury. Address: 1.
Research Agronomist, ARS/USDA, Stuttgart, AR. 72160;
2. Agronomist, Dep. of Agronomy, Univ. of Arkansas,
Fayetteville, AR 72701.
1871. Chamberlain, Donald W. 1973. Soybean diseases
in Illinois. University of Illinois, College of Agriculture,
Cooperative Extension Service, Circular No. 1085. Aug. 31
p.
• Summary: Contents: Diseases of the stem and root:
Brown stem rot, charcoal rot, phytophthora rot, pythium rot,
rhizoctonia root rot, sclerotinia stem rot.
General diseases of the aerial parts: Pod and stem blight,
stem canker, bud blight, soybean mosaic, yellow mosaic.
Leaf spot diseases: bacterial blight, bacterial pustule,
wildﬁre, brown spot, frogeye, downy mildew, alternaria leaf
spot.
Seed and seedling diseases. Mineral deﬁciencies. Seed
treatments.
Contains many photos and illustrations of the various
diseases on those parts of the soybean plant which they
affect. The captions are excellent. Address: Assoc. Prof. of
Plant Pathology and Research Pathologist, U.S. Regional
Soybean Lab., ARS, USDA.
1872. Asgrow Seed Co. 1973. Isn’t it time a seed company
did something about improving soybean yields? Asgrow
is committed to it! (Ad). Soybean Digest. Oct. Inside front
cover.
• Summary: The top half of this full-page black-and-white
ad shows a photo of single soybean in the middle of a large,
soft, elegant cushion. The bottom half indicates that Asgrow

researchers are now developing new soybean varieties,
but they are not yet ready. “And no other seed company is
qualiﬁed to take the lead in the development of new and
improved soybean varieties.
“Asgrow has more than 50 years experience in research
and production of high yielding vegetable beans. As a
result, Asgrow has developed and expertise... not only in
breeding and producing, but in processing and handling of
extremely delicate bean seeds. And soybean seeds are so
thin-skinned that a hard bump or a fall of a few extra inches
can dramatically reduce seedling vigor.
“Asgrow expertise is now being put to work in a
soybean research program... a program designed to develop
new varieties worthy of the Asgrow brandmark.”
The Asgrow soybean variety development program has
“strategically located research stations that are preparing to
develop new soybean varieties at the rate of three generations
a year... with winter research work in Florida and Puerto
Rico.
“Asgrow soybean researchers will be working on the
development of varieties that will be worth waiting for.
Their variety development goals call for higher yields, more
uniform emergence, better seedling vigor, better standability,
easier combining, and better resistance to disease, insects and
weather stress.
Get to know our Asgrow Seed dealer... he’s a seedsman.
He’ll be the ﬁrst to know about future Asgrow soybean
varieties.”
Regional Ofﬁces: San Antonio, Texas; Tracy, California;
Plant City, Florida; Mechanicsburg, Pennsylvania; Oxford,
Indiana. Note 1. This is the earliest document seen (Feb.
2007) that uses the word “Agronomic” in connection with
Asgrow. And it is the earliest Asgrow ad seen in Soybean
Digest.
Note 2. This ad also appeared in the Dec. 1973 issue
(p. 3) and the Feb. 1974 issue (p. 2a) of this magazine. An
identical color version of this ad appeared in the Nov. 1974
and Dec. 1974 issues of this magazine (inside front cover).
Note 3. The cushion in the ad is intended to emphasize
the importance of careful, gentle handling when processing
soybeans for seed to prevent cracking and ensure high vigor
and viability. Address: Subsidiary of The Upjohn Company,
Agronomic Headquarters: P.O. Box 2010, Des Moines, Iowa
50310.
1873. Soybean Digest. 1973. [American Soybean Assoc.]
Research Foundation gains momentum. Oct. p. 10-11.
• Summary: Since the ASA “Research Foundation was
revitalized in June 1972, by action of the ASA National
Board, funds collected to date total $98,600–with soybean
growers again leading the way in donations,” according to
Les Tindal, Foundation president, from Pinewood, South
Carolina.
Some 23 agricultural experiment stations have been
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asked to submit research proposals. A committee of technical
advisors will assist in the selection of three projects to be
awarded $15,000 per study annually for 3 years. The names
and university afﬁliations of the technical advisors are given.
“Soybean Promotion Boards in Iowa, South Carolina
and Mississippi, along with Texas and Virginia Soybean
Assns. have contributed $46,100 on the basis of ½ cent/acre
of state production. ASA added $25,000 to the Research
Foundation program.
“Monsanto Co., BASF Wyandotte Corp., Elanco
Products Co., Indiana Farm Bureau Co-op Assn., the Ford
Foundation and CIBA-Geigy Corp have given [a total of]
$25,500... the Taiwan Vegetable Oil Mfg. Assn. has also
donated $2,000 to be the ﬁrst of several international groups
expected to contribute...
“Three signiﬁcant soybean studies have already been
awarded Research Foundation support.
“One project headed by Dr. Reid Palmer of Iowa State
University will provide a chromosome map of the soybean
plant. The Research Foundation grant is $12,000 annually
for 4 years. ‘Corn had a chromosome map at least 20 years
ago. Trying to breed plants without a chromosome map is
like driving across the U.S. without a road map,’” Tindal
emphasizes.
At the Delta Branch Experiment Station, Stoneville,
Mississippi, Dr. G.D. Wills heads another project supported
by the Research Foundation, “to evaluate glyphosate, an
experimental herbicide showing tremendous promise for
control of johnsongrass, nutsedge and a large number of
other annual and perennial weeds in soybeans. Funding is
$10,000 for 1 year.”
“The Foundation has already set aside $10,000
annually for 3 years to collect germ plasm vital to variety
diversiﬁcation. ‘All soybean varieties now in use can be
traced to ﬁve parents. Location and use of new parent lines
or germ plasm will build in more diversiﬁcation to help
prevent major disease problems and also boost yields. If a
disease like southern corn leaf blight [1970-71] strikes one
soybean line, a major part of the industry will be damaged,’
Tindal says.”
A graph [slightly misleading] shows soybean production
and harvested soybean acreage from 1952 to 1972. A large
photo shows Dr. Walter Fehr, Donald Hunter and Milfred
Romsey holding soybean plants in front of a sign that reads
“Germplasm development.”
1874. Pimentel, David; Hurd, L.E.; Bellotti, A.C.; Forster,
M.J.; Oka, I.N.; Sholes, O.D.; Whitman, R.J. 1973. Food
production and the energy crisis. Science 182(4111):443-49.
Nov. 2. [80* ref]
• Summary: At a time of soaring energy prices, this
pioneering and carefully documented article shows how
U.S. agriculture has become very dependent on fossil fuels,
and offers many practical suggestions for reducing this

dependence and saving total energy in agriculture. Contents:
Introduction. Corn production and energy inputs: Labor,
machinery, gasoline, nitrogen, phosphorus, potassium, seeds
for planting, irrigation, insecticides, herbicides, drying,
electricity, transportation. Alternatives. World food supply.
Conclusions.
This article focuses on corn production; soy is not
mentioned. “The principal raw material [input] of modern
U.S. agriculture is fossil fuel...” Because of this dependence,
when fuel costs soar, so will the costs of crop production,
food, and feed. In 1945 each calorie used as an input in corn
production returned 3.70 calories from the corn; but by 1970
the ﬁgure had dropped to 2.82 calories, a decrease of 24%.
The USA is currently using the equivalent of 80 gallons
of gasoline to produce an acre of corn. Green revolution
agriculture also requires high energy crop production
techniques. But as energy prices rise, will developing
countries be able to afford these high costs? Much less
energy is required to produce a nutritious diet based on
plants than one based on animal products.
The protein content of corn has stayed roughly constant,
averaging about 9% since 1910. However this protein
content could be increased to about 12-15% using selection.
A 1% increase in the protein content of corn “would reduce
the need for 2 million tons of soybean meal in U.S. mixed
feeds” (p. 447, col. 2.6).
Note: This is the earliest document seen (March 2000)
concerning energy consumption in agriculture, and the waste
of energy involved in a meat-centered diet. Address: Cornell
Univ., Ithaca, New York.
1875. Hartwig, E.E. 1973. Report of soybean improvement
research (Abstract). In: International Inst. of Tropical
Agriculture. Proceedings of the First IITA Grain Legume
Improvement Workshop. See p. 36. Held 29 Oct.–2 Nov.
1973 at Ibadan, Nigeria.
• Summary: “Breeding research at this station is directed
toward developing highly productive varieties adapted to
the southern U.S. This includes an area of approximately
between 30º and 38ºN latitude. Considerable attention has
been given to identifying factors which limit production,
ﬁnding sources of resistance, and incorporating these
factors into productive varieties. Factors to which attention
has been given are resistance to shattering; the diseases
bacterial pustule, wildﬁre, target spot, frogeye leaf spot, and
phytophthora rot; root-knot, cyst, and reniform nematodes;
soybean mosaic virus; and leaf-feeding insects. Highly
productive types have also been developed which produce
seed considerably higher in protein than varieties presently
grown.
“A germplasm is maintained which is surveyed
whenever a new production problem arises.” Address:
Soybean Production Research Center, ARS/USDA,
Stoneville, Mississippi.
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1876. International Institute of Tropical Agriculture
(IITA). 1973. Proceedings of the First IITA Grain Legume
Improvement Workshop. Ibadan, Nigeria: IITA. 325 p. Held
29 Oct.–2 Nov. 1973 at Ibadan.
• Summary: There are sections on: Legume improvement
by breeding. Legume breeding and testing. Legume
physiology and management. Legume nodulation and
rotation. Improvement of legume quality. Pathology of grain
legumes. Entomology and nematology. Reports of working
groups. List of participants. Includes 5 papers speciﬁcally on
soybeans. Address: Ibadan, Nigeria.
1877. Tugwell, Philip; Rouse, E.P.; Thompson, R.G. 1973.
Insects in soybeans and a weed host (Desmodium sp.).
Arkansas Agricultural Experiment Station, Report Series No.
214. 18 p. Nov. [10 ref]
• Summary: Contents: Introduction. Location and methods.
Total soybean collections. Recurrent groups: Habitat of
groups, relative abundance, seasonal abundance. Notes on
incidence of parasitized bean leaf beetles. Insects associated
with Desmodium. Summary. Literature cited. Appendix table
(p. 14-18).
This survey, concentrated in northwestern Arkansas, lists
a large number of insect pests, which are classiﬁed by taxa,
general diet, and abundance. Address: Entomology Dep.,
Fayetteville, Arkansas.
1878. Soybean Digest. 1973. Inoculation–Worth it or not?
Dec. p. 10-12.
• Summary: “With the rapid expansion in soybean acreage in
recent years, it’s likely that nearly every ﬁeld in the soybean
growing area has been in soybeans at some time recently. So
is it really worth the time and expense to inoculate soybean
seed?
“That’s the question we posed to several agronomists
and farmers, and their response indicates that many farmers
could probably forget about inoculation. But, they ask, why
should they take a chance on eliminating something that’s
very inexpensive and insures the grower that he’ll have
a stand? And farther down the road, inoculants could be
one of the things that provides the yield breakthrough that
everyone’s been looking for in soybeans, some scientists
feel.
“Essentially, inoculation means infecting the soybean
seed with rhizobia bacteria–not much different from a
person’s getting inoculated to prevent a disease. In the case
of soybeans and rhizobia, one can’t survive without the other,
and this inter–dependence is called symbiosis. Rhizobia need
the soybean plant to provide nutrients for survival; soybeans
need rhizobia to convert or ﬁx nitrogen into a usable form for
the plant.
“’For years inoculation has been considered good
insurance and worth the effort,’ says Illinois agronomist L.V.

Boone. ‘But in the last 5-6 years we’ve come to realize that
where soybeans have been growing, we are possibly not
getting any response from inoculation.’
“Boone points to several research studies and says that
in one case dating back to 1968, soybeans were planted
in a plot in an area where soybeans had never been grown
within a mile so far as could be determined. There was
some response for inoculation in a zero fertility plot but
where there was adequate fertility, there was little response
for inoculation. Implements used in other plots or dust
blowing through the area perhaps brought rhizobia to the
uninoculated plots, Boone theorizes, but somehow rhizobia
were apparently present in adequate numbers.
“In another test this year, Boone says soybeans were
planted in a ﬁeld where no soybeans had been grown for
7 years. A number of inoculums and fungicides were tried
in the ﬁeld. ‘All of the plots yielded about 57 bu/a with no
variations for the differing treatments,’ Boone says.
“Since some land will be coming back into production
next year for the ﬁrst time in years due to new farm
programs, inoculation may be a wise move on these acres but
otherwise it may not be necessary, Boone feels. ‘I don’t want
to suggest that farmers not inoculate, though, because it may
be very worthwhile just from a peace-of-mind standpoint.’
“That’s part of the thinking of L.R. Frederick, Iowa
State University agronomist. ‘Why leave that one corner of
your management out after you’ve invested a lot in fertilizer,
seed, etc.?’ he asks. If inoculation were a practice that cost a
lot of money, it would probably deserve a lot closer look by
individual farmers. ‘But it costs so little that it’s better to go
ahead and do it.’ he says. ‘It’ll cost you a lot more ﬁnding
out whether you do need to inoculate than it would to just go
ahead and do it.’
“Frederick also points out that scientists need to look
at the soybean-rhizobia process together rather than having
some work just with soybeans and others just with rhizobia.
‘We need to manage both parts of this. To put out some
soybean seed and assume they’ll ﬁnd rhizobia is just like
putting some rhizobia out in a ﬁeld and hoping they’ll ﬁnd a
soybean plant,’ he says.
A large table shows “Soybean inoculant yield trials.”
The 4 columns are: (1) Soybean variety. (2) Inoculated yield
(bu/a). (3) Uninoculated yield (bu/a). (4) Difference [in
yield] (bu/a). For each of the 6 varieties there was a small
increase in yield ranging from 0.98 for SRF 307 to 3.16 for
SRF 300.
“Frederick points out that a whole ﬁeld may have
sufﬁcient rhizobia, but for some reason, there may be one
spot where rhizobia are lacking. Losses from just a small
spot could more than offset costs of inoculating the whole
ﬁeld, he feels. And how do you know if you have any such
spots or know where they are? Poor stands in some areas are
probably due to a combination of reasons, but one of them
could be insufﬁcient rhizobia present in the soil if you do not
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inoculate or a poor job of inoculation if you used inoculated
seed.
“In addition to providing insurance, commercial
companies say inoculation does mean higher yields (see
table) despite Boone’s ﬁndings to the contrary.
“’Odds are 3 to 1 that the maximum beneﬁts from
nodulation cannot be counted on unless rhizobia are added
through inoculation,’ says an ofﬁcial at Rudy-Patrick in
Princeton, Illinois. ‘Field plots show a consistent increase
with inoculation of up to 2½ bu/a on ﬁelds that had soybeans
previously,’ says Dr. R. Stewart Smith, research director
for Agricultural Laboratories Inc. of Columbus, Ohio. ‘In
most cases, this does not prove to be statistically signiﬁcant
and, therefore, receives a lack of support by pure research
personnel. However, to the farmer who is selling these extra
bushels of soybeans at today’s prices, the increased proﬁt is
more than welcomed.’
“Another good reason for inoculation, company
scientists say, is that increased use of herbicides, insecticides
and fungicides may kill off more rhizobia or may even
alter the effectiveness of those rhizobia which do manage
to survive. There is also the possibility, Frederick says,
that rhizobia strains could have disease epidemics just like
varieties do or like T-cytoplasm corn had with blight a few
years ago. ‘Data from several leading universities indicate
that only about 25% of the rhizobia in the soil are effective
nitrogen ﬁxers,’ points out Dr. Joe Marlow, Rudy-Patrick
research director for inoculants. Dr. Smith adds that in one
soil sample from a plot out of soybeans only one year, 57%
of the nodules were large in size but green in color. ‘This
indicates that many of the rhizobia that survived in the soil
were still able to form nodules but were totally ineffective in
nitrogen ﬁxation,’ he explains. ‘It is these ineffective strains
of rhizobia which survive well in the soil that we must
overcome with continued inoculation.’
“The major signiﬁcance of inoculation is probably still
to come, but overcoming the rhizobia and other bacteria
already in the soil is a major obstacle, Frederick agrees.
Perhaps somewhere there is a ‘super’ rhizobia that could do
a better job than rhizobia prevalent in the soil today. That’s
what Frederick and scientists in Minnesota, Wisconsin,
commercial companies, etc., are trying to ﬁnd out.
“The many different strains of rhizobia can be classiﬁed
into about 200 groups or serotypes based on their reaction
with antibodies, according to Frederick. Just as varieties of
soybeans have different characteristics, so do various strains
of rhizobia. ‘Some strains infect the plant more easily;
some work better on different or all varieties,’ notes M.C.
Kabel of Urbana Labs at Urbana, Illinois. Putting the right
combination of rhizobia and varieties together might result in
some signiﬁcant yield boosts, scientists theorize. But getting
the right rhizobia to win out in a battle of numbers under
the ground will take some better inoculation techniques,
Frederick says.

“Frederick says that one particular strain of rhizobia,
Serotype 123 is dominant in Iowa although ﬁelds in various
areas have differing rhizobia strains to a greater or lesser
degree. Is this the best strain for current Iowa varieties? They
may be or otherwise these varieties wouldn’t perform well
and wouldn’t be chosen by Iowa farmers, Frederick says. But
that doesn’t mean there couldn’t be still better combinations,
he feels.
“To get better strains of rhizobia established, however,
inoculated rhizobia have to outnumber existing soil rhizobia
by 1,000 or more to 1. Present inoculation methods result in
so few inoculated rhizobia that only 5%-10% of the nodules
are formed by the introduced strain, according to Frederick.
“In his tests with a liquid inoculum, he’s been able to
come up with 300 million or more rhizobia per seed, and
in these cases, the number of nodules formed by inoculated
rhizobia jumped from 40% to 90% of the total.
“With some of the present inoculation methods,
Frederick says rhizobia numbers drop off rapidly to perhaps
only a few hundred per seed by spring if treated in the fall.
“Personally, I inoculate at planting regardless of whether
seed’s been pre-inoculated,” he says of his own test plots.
Inoculating as close to planting as possible is recommended
by all scientists” (Continued).
1879. Bromﬁeld, K.R.; Marchetti, M.A. 1973. Soybean
rust: A potential threat. In: Report of the Second National
Soybean Conference. Urbana, Illinois: USRSL. RSLM No.
775. See p. 24.
• Summary: “Soybean rust (Phakopsora pachyrhizi
Sydow) is destructive and widely distributed in the Eastern
Hemisphere but currently not found in North America.
The rust organism attacks Glycine species and species in a
number of other genera of legumes. At the onset of disease,
chlorotic or gray brown spots appear, primarily on leaves,
These darken and enlarge with time. Uredia, and later telia,
develop within these areas. Uredospores capable of starting
secondary cycles of disease may be released within 10
days of initial infection. Uredospore production within a
single uredium may continue for weeks. The disease causes
premature leaf fall and reduces number of pods, number of
beans, and weight of beans. The role of the teliospore is not
known. Pycnia and aecia have not been reported and it is not
known whether an alternate host is involved.
“We are currently working with rust isolates from
Australia, India, Indonesia, and Taiwan. The Australian
and Taiwanese isolates have infected and sporulated on the
nine major U.S. commercial varieties tested (Amsoy, Clark,
Corsoy, Cutler, Dare, Kent, Lee, Lee 68, and Wayne) and on
accessions PI 200490 and PI 200492. The varieties Corsoy,
Dare, Kent, Lee, and Wayne have also been tested to the
Indonesian culture and the Indian culture. All are susceptible
to both cultures. Uredospore germination occurs in the range
9 to 28ºC with a broad optimum of about 12 to 20ºC. A dew
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period temperature of 20ºC is more favorable for infection
than that of 22.5, 25, or 27.5ºC. We have not obtained
infection at 30ºC. Temperatures below 20ºC have not been
investigated.
“We conclude that rust is a threat to soybean production
in the United States. Soybean rust causes signiﬁcant damage
in the Orient. The rust fungi, as a group, have repeatedly
bridged geographical barriers to become epiphytotic in
newly invaded regions. The fungus can germinate, penetrate,
and sporulate under temperature and moisture conditions
commonly found in U.S. soybean areas. Major U.S.
commercial varieties and germplasm reserves are susceptible
to the rust pathogen.”
1880. IRAT–Côte d’Ivoire. 1973. Desherbage chimique du
soja [Using herbicides on soybeans]. In: Rapport d’synthèse
1972: Bouake IRA–Côte d’Ivoire. [Fre]*
• Summary: Note: Bouaké (or Bwake) is the second-largest
city in Ivory Coast, Address: Côte-d’Ivoire.
1881. Proceedings of the Southern Soybean Disease
Workers. 1973. Serial/periodical. Vol. 1, No. 1. Feb. 1973.
• Summary: One volume was published for each annual
meeting. On the title page of each is an outline map of the
southern U.S. states in which these workers work. The 9th
annual meeting was in 1982 and the 38th annual meeting was
in 2011.
1882. Warnayuwat, A.; Kotama, P. 1973. Inﬂuence of
plant population and weed control on soybeans. Thai J. of
Agricultural Science 6(2):101-13. [23 ref]*
Address: Northeast Agricultural Center, Khon Kaen,
Thailand.
1883. Athow, K.L. 1973. Fungal diseases [of soybeans].
In: B.E. Caldwell, ed. 1973. Soybeans: Improvement,
Production, and Uses. Madison, Wisconsin: American
Society of Agronomy. xviii + 681 p. See p. 459-89. Chap. 13.
[101 ref]
• Summary: Contents. 1. Introduction. 2. Leaf diseases. 3.
Root and stem diseases. 4. Seed diseases. 5. Fungi associated
with other diseases. Address: Purdue Univ., Lafayette,
Indiana.
1884. Bernard, R.L.; Weiss, M.G. 1973. Qualitative genetics
[of the soybean]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 117154. Chap. 4. [134 ref]
• Summary: A comprehensive review of the subject.
Contents. 1. Introduction. 2. Disease reaction. 3. Rhizobium
response. 4. Growth and morphology. 5. Physiology and
composition. 6. Sterility and deleterious growth mutants. 7.
Chlorophyll. 8. Pigment. 9. Linkage. 10. Gene symbol index.

Address: USDA ARS.
1885. Caldwell, B.E. ed. 1973. Soybeans: Improvement,
production, and uses. American Society of Agronomy, 677 S.
Segoe Rd., Madison, WI 53711. xviii + 681 p. Illust. Index.
24 cm. Agronomy series: No. 16. [1500+ ref]
• Summary: Contains 20 chapters by various authors, each
cited separately. Address: USDA, Beltsville, Maryland.
1886. Centre Technique Interprofessionnel des Oléagineux
Métropolitains¼ (CETIOM–Interprofessional Technical
Center for Oilseeds). 1973. Le soja [The soybean]. Paris:
CETIOM. 26 p. 30 cm. [Fre]
• Summary: Contents: 1. The soybean plant and its needs.
2. The varieties. 3. Enrichment of the soil and preparation
of the soil. 4. Inoculation. 5. Planting. 6. Fertilizers. 7.
Irrigation. 8. Weed control (desherbage). 9. Harvest.
Address: 174, Av. Victor-Hugo, 75115 Paris, France. Phone:
553-87-35 to 39.
1887. Dunleavy, J.M. 1973. Virus diseases [of soybeans].
In: B.E. Caldwell, ed. 1973. Soybeans: Improvement,
Production, and Uses. Madison, Wisconsin: American
Society of Agronomy. xviii + 681 p. See p. 505-26. Chap. 15.
[78 ref]
• Summary: Contents. 1. Soybean mosaic. 2. Bud blight. 3.
Yellow mosaic. 4. Bean pod mottle. 5. Brazilian bud blight.
6. Cowpea mosaic. 7. Alfalfa mosaic. 8. Miscellaneous
diseases. Address: ARS USDA.
1888. Fernando, G.W.E. 1973. Soya bean. The miracle
crop of the 20th century. In: Ceylon Meals for Millions
Foundation, ed. 1973. All about Soya Bean. Ceylon. 29 p.
See p. 13-20. Abstract in: Ceylon Assoc. Advancement of
Science, Proceedings, 29(1):69.
• Summary: Contents: Introduction. Recommended varieties:
Hernon, Tainung (RI), Bragg, TK No. 5, Improved Pelican.
Soya bean in multiple cropping programmes (“It produces
two to three times more protein per acre per day than most
other pulse crops”). Soil, climate and areas of production
(“All well drained soils of the Dry Zone are suitable for the
cultivation of the soya bean.” “Soya bean can withstand
short periods of drought and is not affected by excessive
moisture in the soil compared to most other pulse crops”).
Seed rate and spacing. Yields of soya bean. Oil and protein
content (of 5 varieties. The protein content is over 40% and
the oil content over 20%). Efﬁciency of land use for protein
production. Fertilizers. Inoculation. Pests and diseases.
Weed control. Storage. Uses of soya bean (defatted meal
for animal food, oil for industrial uses as a paint vehicle
or by condensation to alkyd resins, and for human food).
Production of soya bean milk (summary of research by
Malcolm C. Bourne). Crop budget: One acre of soya bean
(Cost of inputs, outputs, and gross surplus [gross proﬁt]).
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The irrigated output is 2,200 lbs worth 90 cents per lb =
1,980. Irrigated input costs = 565. Gross surplus = 1415 per
acre.
“Experiments in Taiwan have shown that infants fed
on soya milk gained body-weight and height at a rate
comparable to that achieved by infants on cow’s milk...”
In 1967 a programme was initiated “at the Agricultural
Research Station, Maha-Illuppallama, where over 90
varieties were screened for their productivity under dry zone
[irrigated] conditions.” Five varieties are recommended.
Tables show: (1) Yields of six recommended varieties
of soybean from 1966/67 Maha Rainfed to 1972/73 Maha
Rainfed. The highest yields were all obtained during the
1969 Yala Irrigated season, ranging from 2708 to 2766 lbs /
acre.
(2) Efﬁciency of land use for protein production
(Source: Roy E. Martin, Soya Bean Digest Blue Book Issue,
March 1970, p. 27). Three columns give the name of the crop
or animal, average yield per acre, and pounds of protein per
acre.
Soya bean, 24.2 bu, 508 lb.
Other legumes, 20.7 bu, 293 lb.
Maize, 64.2 bu, 323 lb.
Wheat, 25.1 bu, 180 lb.
Milk, 2,780.0 lb, 97 lb.
Beef, 342.0 lb, 58 lb. Address: Asst. Director of
Agriculture (Research), Maha-Illuppallama.
1889. Good, J.M. 1973. [Soybean] Nematodes. In: B.E.
Caldwell, ed. 1973. Soybeans: Improvement, Production, and
Uses. Madison, Wisconsin: American Society of Agronomy.
xviii + 681 p. See p. 527-43. Chap. 16. [113 ref]
• Summary: Contents. 1. Introduction. 2. Symptoms. 3.
Nitrogen ﬁxation. 4. Control. 5. Soybean cyst nematode.
6. Root-knot nematode. 7. Other nematodes. 8. Summary.
Address: Extension Service, USDA.
1890. Hartwig, Edgar E. 1973. Varietal development
(in soybeans). In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 187210. Chap. 6. [68 ref]
• Summary: Contents. 1. Introduction. 2. Maturity
classiﬁcation. 3. Photoperiod response: Latitude, light
quality. 4. Early history. 5. Growth habit. 6. Germplasm
collection: Range of maturity, seed size (seed weight),
percent protein and oil, oil quality, protein quality, seed
holding (pod dehiscence and shattering), seeds per pod,
pubescent type (pubescence density and erectness, glabrous),
response to minerals, source of genes for pest resistance
(disease resistance).
7. Varietal development: Introduction and history, the
northern states (Lincoln, Harosoy, Clark, Hark, Amsoy,
Corsoy, Wayne), the southern states (Ogden, Roanoke,

Jackson, Palmetto, Lee), mid-Atlantic states. 8. Genetic
background for major U.S. varieties. 9. Breeding for special
qualities: Phytophthora rot, brown stem rot, cyst nematodes,
resistance to feeding by insects, differences in oil and protein
content, vegetable types, height of lower pods, adaptation to
short-day regions [i.e. southern latitudes]. 10. Comments.
“Varietal development” has been of great importance
in establishing the soybean as a major crop in the USA.
Understanding photoperiodism in relation to varietal
development has also “been of extreme importance. For
no other major crop is photoperiodism as important in
determining area of adaptation” (p. 187).
Maturity classiﬁcation: In the early 1900s, soybeans
were often classiﬁed on a scale from early to late, and the
number of days to maturity was given. But various studies,
starting with Haberlandt (1877), including Mooers (1908),
and especially those by Garner and Allard (1920-1930)
on the signiﬁcance of day length on ﬂowering behavior
(photoperiodism), indicated that “days to maturity was not
an adequate means of describing these types. Also, it was
not adequate to describe them as early or late”–unless the
latitude and date of planting was given, since the average
days maturity for any given variety depends strongly on
both of these variables. As a method of describing this
responsiveness to day length, ten maturity groups were
developed. For example, groups OO, O, and I are adapted
to the longer days in the northern areas of adaptability in the
USA and Canada. Varieties classed in Group VIII are adapted
to the southernmost portions of the continental United States.
Early history: Discusses–Perry expedition to Japan
(1854), Ball (1907–recognized 23 varieties), Piper & Morse
(1910–described 47 soybean types and listed 280 types that
had been grown in the Washington, DC, area). By 1922 more
than 800 introductions had been made by the USDA and
tested in various parts of the United States (Piper & Morse
1923). Some 43 introductions, which were found to be suited
for production in the USA, were given names. Suitability
for forage production was emphasized. During the 20-year
period from 1907 to 1927, more than 2,000 lots of seed
received from China, Japan, Korea, Siberia, and India were
introduced by the USDA for testing (Morse 1927). Dorsett
(1927) collected nearly 1,500 seed lots from northeastern
China (39-53º north latitude) during a 2½-year period prior
to 1927.
Because of the growing interest in soybeans in the
United States, the USDA organized the Dorsett-Morse
expedition to the northeast prefectures of China, Korea, and
Japan during the years 1929 to 1931. This was the only plant
exploration program for which the primary objective was
soybean collection. A total of 4,578 seed lots were collected.
Of these, 3,379 (74%) were from Korea, 622 (14%) were
from China, and 577 (13%) were from Japan. Many of
the soybeans from Japan were “large-seeded, vegetable
types. Several of these were named in anticipation of their
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acceptance by the U.S. public, but few were ever grown
extensively. One of these, PI 80481 named Rokusun, has a
100-seed weight of 55 gm, the largest seed size known in
soybeans.”
Germplasm collection: “Prior to 1949, no organized
effort was made to maintain soybean introductions. Many
were discarded after their initial observation if an immediate
use was not recognized. Since that time an effort has been
made to catalog the characteristics of each introduction and
maintain viable seed.”
Seed size: The 100-seed weight for soybean varieties
currently produced in the USA ranges from 12-18 gm.
Varieties classiﬁed as vegetable types will usually have a
100-seed weight greater than 20 gm. The seeds of Glycine
max, the cultivated soybean, range in weight from 4 to 55 gm
per 100 seeds. The wild annual soybean, Glycine ussuriensis,
has very small seeds (1.2 to 1.8 gm/100 seeds).
Concerning vegetable types: “No clear-cut distinction
exists to deﬁne a vegetable-type soybean. In general, seed
size is in excess of 20 gm per 100 seeds and the beans
have a milder ﬂavor. Several vegetable-type varieties with
somewhat improved agronomic qualities have been released
in recent years. Disoy is of Group I; Magna and Prize are
of Group II; and Kim, Kanrich, and Verde are of Group III
in maturity. Verde produces seed having green cotyledons
on maturity, which is assumed to be an advantage when
immature seeds are used for canning or freezing.”
Tables: (1) Effect of latitude and day length on maturity
date of the soybean variety Lincoln planted about May 20.
The table shows location, latitude, date it is mature. (2)
Approximate length of effective photoperiod at various
latitudes for an assumed adapted variety that would be
planted May 20 and would mature Sept. 20 at each latitude.
(3) Soybean varieties recognized in the U.S. in 1907 and
classiﬁed as to seed color. There were 6 black, 4 brown, 2
mottled, 2 green, 3 yellowish green, and 6 yellow.
(4) Soybean varieties registered by the Crop Science
Society of America since 1942 according to maturity groups
and approximate distribution of U.S. acreage by maturity
groups. For example, maturity group 00, consisting of Acme,
Portage, Flambeau, Altona, and Norman, accounts for only
0.1% of U.S. acreage. Maturity group II counts for 29.0%,
III counts for 17.0%, IV counts of 12.0%, etc. (5) Parentage
of the ten soybean varieties most widely grown in the U.S.
in 1971. For example, Wayne, No. 1, of maturity group III,
had as its parentage L49-4091 x Clark. Address: Agricultural
Research Service–USDA, Stoneville, Mississippi.
1891. Kennedy, B.W.; Tachibana, H. 1973. Bacterial diseases
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 491504. Chap. 14. [87 ref]
• Summary: Contents. 1. Introduction. 2. Bacterial blight. 3.

Bacterial pustule. 4. Wildﬁre. 5. Bacterial wilt (Caused by
several pathogens). 6. Bacterial crinkle leaf and chocolate
spot. Address: 1. Univ. of Minnesota; 2. ARS USDA.
1892. Pendleton, J.W.; Hartwig, E.E. 1973. Management
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 21137. Chap. 7. [124 ref]
• Summary: Contents. 1. Introduction. 2. Planting practices.
3. Planting patterns. 4. Inoculation and seed treatment. 5.
Fertility: Nitrogen, limestone, phosphorus, and potassium
needs, micronutrients. 6. Cropping systems: Rotations,
double cropping. 7. Tillage. 8. Water management. 9.
Controlling weeds. 10. Growth regulators [especially TIBA].
11. Special plantings. 12. Topping soybeans and defoliants.
13. Harvesting. 14. Storage. 15. Record keeping. 16.
Summary.
Seed treatment: “High quality soybean seeds do not
ordinarily require fungicidal seed treatment because small
differences in stand generally do not inﬂuence seed yields.
However, seeds visibly weathered or poor in quality, as
demonstrated by poor germination and vigor in laboratory
tests, may respond favorably to chemical fungicides. Such
fungicidal seed treatments should be applied several weeks
ahead of planting... Laws prohibit feeding of or the sale of
soybean seed treated with fungicides for nonseed uses.”
Address: Univ. of Wisconsin; USDA ARS.
1893. Singh, K.B.; Gill, K.S. 1973. Soybean. Ludhiana,
India: Communication Centre, Punjab Agricultural
University. 22 p. Plus 3 leaves of plates. [1 ref]
• Summary: Contents: Introduction. Climatic requirements.
Soil. Rotation. Preparation of land. Manuring. Improved
varieties. Sowing: Good seed, seed treatment, seed
inoculation, time of sowing, seed-rate and spacing,
methods of sowing, depth of sowing. Control of weeds.
Irrigation. Diseases. Insect pests. Harvesting. Storage. Uses.
Conclusions. Appendix (15 recipes).
Recipes include those for soy milk, soy-curd (dahi),
soy-ﬂour, soy-dal and many Indian dishes. Page 12 notes:
“Soybean has wide industrial uses. Edible oil is used in
the manufacture of vanaspati. Reﬁned oil is used in the
manufacturing of a large number of products, such as
candles, electric insulations, fuel-oil, insecticides, greases,
resins, paints, soaps, varnishes, etc. The oil is also used
in the preparation of candy, ice-cream, chocolate coating,
rubber, cosmetics, etc. Crude soybean fatty acids are used in
manufacturing adhesive tape, lubricants, leather dressings,
typewriter ribbons, carbon papers, etc.” Address: 1. PhD,
Senior pulse breeder; 2. PhD, Prof. & Head, Dep. of Plant
Breeding, Punjab Agricultural Univ., Ludhiana, India.
1894. Singh, Zile. 1973. Southern green stink bug and its
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relationship to soybeans: Bionomics of the southern green
stink bug Nezara viridula Linn. (Hemiptera : Pentatomidae)
in central India. Delhi, India: Metropolitan Book Co. xi +
105 p. Based on his 1972 thesis, Univ. of Illinois. With a
foreword by W.H. Luckmann. [83 ref]
• Summary: Contents: Preface. Foreword. 1. Introduction.
2. Review of Literature. 3. Methods And Materials. 4.
Developmental Stages. 5. Biology and Behaviour. 6. Field
Biology and Life History. 7. Host Range and Survival.
8. Life Table Field Studies. 9. Assessment of Damage to
Soybeans by Adult Bugs. 10. Bionomics of Predatory Bug
of Nezara viridula Linn. 11. Discussion. 12. Conclusions.
Literature Cited. Address: Illinois.
1895. Sri Lanka Dept. of Agriculture. 1973. Soya bean: The
miracle crop of the 20th century. Agricultural Information
Div., 102 Union Place, Colombo 2. 8 p. 22 cm pr panel.
• Summary: This is a poster-size sheet of paper folded into
fourths. On the cover is a photo of four men in a ﬁeld of soya
beans. The bottom half of this side, titled “Soya bean is the
richest and cheapest source of proteins and fats in the world”
discusses the country’s need for soya bean oil (as a substitute
for coconut oil) and meal. “The Oils and Fats Corporation,
which requires 6,000 to 8,000 tons of soya bean annually
for use in livestock rations over the ﬁve year plan period
1972-76, is prepared to pay producers Rs. 1,250/- per ton of
soya bean delivered at its factory in Seeduwa. Meanwhile
the Milk Board is exploring the possibilities of utilizing soya
milk both as a substitute and a supplement to cow’s milk in
the manufacture of condensed milk and full-cream powdered
milk.
Facing the title page is the “Crop budget”–Rainfed, one
acre, and Irrigated one acre. The proﬁt on irrigated land is
Rs. 500 vs. only Rs. 175 on rainfed.
The fully opened poster is titled “Here’s how to cultivate
soya bean successfully.” The 10 points are: “1. Potential
area of production and planting seasons. 2. Recommended
varieties (Hernon, T.K. No. 5, Tainung, Shi-Shi). 3. Land
preparation and manuring. 4. Planting. 5. Irrigation. 6.
Weeding. 7. Fertilizer top-dressing. 8. Plant protection. 9.
Harvesting and yields. 10. Storage.”
1896. Turnipseed, S.G. 1973. [Soybean] Insects. In: B.E.
Caldwell, ed. 1973. Soybeans: Improvement, Production, and
Uses. Madison, Wisconsin: American Society of Agronomy.
xviii + 681 p. See p. 545-72. Chap. 17. [104 ref]
• Summary: Contents. 1. Introduction. 2. Plant responses
to damage. 3. Leaf-feeding insects. 4. Pod-feeding insects.
5. Stem-feeding insects. 6. Seed-, Root-, or Nodule-feeding
insects. 7. Management and control of pest species. Address:
Clemson Univ., South Carolina.
1897. van den Bosch, Robert; Messenger, P.S. 1973.
Biological control. New York, NY: Intext Educational

Publishers. xii + 180 p. Illust. Index. 24 cm.
• Summary: Contents: Series preface. Preface. 1. The
nature and scope of biological control. 2. Ecological basis
for biological control. 3. The history and development
of biological control. 4. Entomophagous insects. 5.
Procedures in enemy introduction. 6. Factors limiting
success of introduced natural enemies. 7. Analysis of
classical biological control programs. 8. Naturally occurring
biological control and integrated control. 9. Other biological
methods of pest control. 10. The future of biological control.
Glossary. Supplementary illustrations.
Soy is mentioned on pages 63 and 176. References are
at the end of each chapter. Address: 1. Dep. of Entomology,
Univ. of California, Berkeley, CA.
1898. Wax, L.M. 1973. Weed control [in soybeans]. In: B.E.
Caldwell, ed. 1973. Soybeans: Improvement, Production, and
Uses. Madison, Wisconsin: American Society of Agronomy.
xviii + 681 p. See p. 417-57. Chap. 12. [195 ref]
• Summary: Contents. 1. Weeds and their distribution. 2.
Losses due to weeds. 3. Nonchemical control. 4. Chemical
control. Address: ARS USDA, Urbana, Illinois.
1899. Balasubramanian, A.; Shantaram, M.V.; Emmimath,
V.S.; Siddaramappa, R. 1974. Lindane increases nodulation
and yield in soyabean plants. Pesticides 8(1):35. Jan.
• Summary: Lindane active ingredient was applied at 1, 5
and 10 X recommended level, and seeds were inoculated
with Rhizobium. Increased levels of lindane application
enhanced the number and size of nodules, dry matter, seed
yield and nitrogen uptake. Address: Microbiology Div., Univ.
of Agricultural Sciences, Bangalore, India.
1900. Bickenstaff, C.C.; Huggans, J.L. 1974. Soybean
insects and related arthropods in Missouri. Missouri
Agricultural Experiment Station, Research Bulletin No. 803.
47 p. Jan. Revision of 1962 ed. *
• Summary: Discusses all known soybean insects in
Missouri, a huge number.
1901. Leary, James B. 1974. Gas-liquid chromatographic
determination of acephate and Ortho 9006 residues in
crops. J. of the Association of Ofﬁcial Analytical Chemists
57(1):189-91. Jan.
• Summary: Acephate has a residual systemic activity of
approximately 10-15 days. Ortho 9006 is its metabolite. A
table shows recoveries from soybeans and 10 other crops.
Address: Ortho Div., Chevron Chemical Co., Richmond,
California 94804.
1902. Wax, L.M.; Bernard, R.L.; Hayes, R.M. 1974.
Response of soybean cultivars to bentazon, bromoxynil,
chloroxuron, and 2,4-DB. Weed Science 22(1):35-41. Jan.
[17 ref]
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• Summary: “A broad spectrum of troublesome weeds infests
soybean ﬁelds throughout the major soybean-producing
areas of the United States. Annual grass and broadleaf weeds
are most prevalent. However, perennial grasses, perennial
broadleaf weeds, and perennial sedges are especially
troublesome in many areas.” The herbicides mentioned
above are control candidates.
“Of the 338 named U.S. and Canadian cultivars in
the USDA soybean germplasm collection, all but one
were tolerant to a postemergence application of 3.4 kg/
ha bentazon. One U.S. cultivar, Hurrelbrink, and ten
plant introductions from Japan were highly sensitive to
bentazon. These eleven cultivars were also highly sensitive
to bromoxynil and 2,4-DB and somewhat sensitive to
chloroxuron.” Address: 1. Agronomist; 2. Geneticist. Both:
ARS, USDA and Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
1903. Kilen, T.C.; Hartwig, E.E.; Keeling, B.L. 1974.
Inheritance of a second major gene for resistance to
phytophthora rot in soybeans. Crop Science 14(2):260-262.
March/April. [3 ref]
• Summary: “The inheritance of another gene for resistance
to Phytophthora megasperma Drechs. var. sojae Hildeb.
in soybeans [Glycine max (L.) Merr.] was studied. This
dominant gene, proposed as Rps2, is found in the cultivars
‘CNS’ and derived strains. The results obtained indicated that
Rps2 is at a locus different from the Rps, rps2, rps locus. It is
suggested that the ﬁrst locus should now be changed.”
“Resistance to a root and stem rot of soybeans... incited
by Phytophthora megasperma Drechs. var. sojae Hildeb.,
was described by Bernard et al. (1957) as being controlled
by a single dominant gene Ps...” Address: 1. Geneticist; 2.
Research Agronomist; 3. Plant Pathologist. All: ARS, USDA,
Stoneville, Mississippi 38776.
1904. Schuster, W.; Asenime, E. 1974. Versuche
zum Gemengeanbau von Mais und Sojabohnen zur
Silagegewinnung [Trials with mixed sowing of maize and
soya beans for silage production]. Zeitschrift fuer Acker- und
Pﬂanzenbau (J. of Agronomy and Crop Science) 139(1):1-24.
Feb. [27 ref. Ger; eng]
• Summary: “The suitability of a mixed crop of maize and
soya bean under the conditions of Central Europe was tested
in studies carried out over two years at two distinct sites in
three series of tests: a trial of mixtures, a trial of different
times of cutting and a trial of weed control. The results can
be brieﬂy summarized as follows:
“1. In the trial of mixtures, the highest mean yields of
dry matter for the two years and sites were given by sowing
12 maize and 40 soya-bean plants per square meter (=
effective plant number of 7 maize and 23 soya-bean plants),
which produced 121.3 dz/ha. The yields from effective plant
numbers of 8 maize and 29 soya plants and 7 maize and 17

soya plants in one row did not however show statistically
signiﬁcant differences. From the point of view of ease of
sowing and harvest operations, preference can be given to
sowing in one row (mixed seeding).
“2. The highest yields of crude protein could also be
attained from the above mixtures...
“3. The crude-oil content of the soya-bean pods at the
stage of milk ripeness, at 11.4%, was markedly higher than
that of maize ripe for ensilage, at 4.2%. The yields of crude
oil in the individual mixture variants however ranged only
from 2.4 dz/ha crude oil for pure soya beans to 2.8 dz/ha
for the mixture with effectively 7 maize and 23 soya-bean
plants. The crude-ﬁbre contents also ranged in all variants
only from 23.5 to 25.2% (= pure soya bean). The pure maize
had a crude ﬁbre content of 24.9%.
“5. In the trial of times of cutting, the highest yields of
dry matter, crude protein and crude ash were given by cutting
soya beans at the stage of milk ripeness, that is, before
yellowing and leaf fall had set in. The crude-protein content
at this stage, at 15.9% (dry weight), was 3.6% lower than on
cutting at the height of ﬂowering. The yield of crude protein
however, owing to a considerably higher yield of dry matter,
reached 10.3 dz/ha at the stage of milk ripeness.
“6. Weed control in maize-soya mixture is most suitably
carried out with 1.5 to 2 kg/ha of the herbicide ‘Afalon.’
Though it was effective in controlling weeds, no injury
occurred in either plant species.” Address: 1. Institut fuer
Pﬂanzenbau und Pﬂanzenzuechtung der Universitaet,
Ludwigstrasse 23, 63 Giessen, West Germany.
1905. Brim, Charles A. 1974. Soybean varietal development.
Tennessee Valley Authority, Bulletin Y-69. p. 39-42. March.
Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. New varieties for South.
Genetic diversity suffers. Yield and quality goals. Variety
groupings: All purpose varieties, speciﬁc varieties, multiple
varieties, heterogeneous varieties. Use of mixtures. Hybrids
still a question. Way to ﬁght diseases.
Soybean varieties from maturity groups 00, 0, and I “are
adapted to the long days of the northern latitudes... Varieties
grown in the North ﬂower relatively early and continue to
increase in height and dry matter accumulation for several
weeks after ﬂowering. These varieties are indeterminate.”
Determinate types are found more in the South. Most of the
soybean introduced initially to the southern states were used
for forage. Arksoy was the ﬁrst variety planted in the south
which had satisfactory seed holding for combine harvesting.
The release of Ogden in 1942 in Tennessee, and Roanoke
in 1946 in North Carolina played a major role in placing
soybean production in the South on a reasonably sound
foundation. The introduction of Lee and Jackson varieties in
the early 1950s further strengthened this foundation.
Concerning hybrids: “One of the questions confronting
plant breeders working with self-pollinated species is
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whether effort should be exerted toward developing
methods of producing hybrids for commercial production.
The utilization of hybrid vigor in soybeans is unattractive
at present because of the difﬁculty of obtaining cross seed
on an economical scale. The discovery of male sterility
in soybeans set off speculation that hybrid soybeans were
just over the horizon.” Address: Research Leader, Soybean
Production Research, USDA-ARS–North Carolina State
Univ.
1906. Chapman, R.A. 1974. Diseases and nematodes [of
soybeans]. Tennessee Valley Authority, Bulletin Y-69. p. 4346. March. Soybean: Production, Marketing, and Use. [23
ref]
• Summary: Contents: Introduction. Change in use of the
soybean. Broad genetic base. Deal with dozens of pathogens.
Environmental associations. Need to breed resistance. Look
for new races. Need more germ plasm. Chemicals in minor
roles. Cooperative efforts required. Address: Prof. of Plant
Pathology, Univ. of Kentucky.
1907. Gill, William R. 1974. Tillage and soybean root
growth. Tennessee Valley Authority, Bulletin Y-69. p. 66-72.
March. Soybean: Production, Marketing, and Use. [9 ref]
• Summary: Contents: Introduction. Tillage systems: Factors
to consider in no-till, some soils compact more easily, weed
control always important. Fertilization. Root growth: Tillage
can help root penetration. Soil compaction: Dry soils affected
less, get compaction in bands. Removal of root barriers:
Break up with chisel, different from subsoiling. Trafﬁc
control. Conclusions. Address: Director, National Tillage
Machinery Lab., Auburn, Alabama.
1908. Hauser, Ellis W. 1974. New trends in weed control.
Tennessee Valley Authority, Bulletin Y-69. p. 62-66. March.
Soybean: Production, Marketing, and Use. [9 ref]
• Summary: Contents: Introduction. Losses caused by weeds
in soybeans. Factors related to weed control: Competitive
capacity of the soybean plant, breeding for resistance to
weeds. New trends in weed control: Radiological, biological,
chemical control, mechanical control, systems of weed
control, the key to success.
The “introduction and use of herbicides accelerated
changes in the ecosystem. When a ﬁeld is intensively treated
with herbicides for a number of years, some surprising but
predictable changes occur. Annual weeds best controlled
by herbicides begin to lose their dominance in the weed
population and begin to disappear. Taking their place will be
tougher annual weeds or perennial weeds, such as nutsedge
or nightshades. The succession always favors weeds harder
to control. As soybean specialists, we must anticipate and be
prepared to cope with these inevitable trends in weed shifts”
(p. 62).
“Herbicides can be categorized by time of application.

They are preplant, preemergence (applied at emergence or
crook stage of soybeans), and postemergence (applied as a
directed or over-the-top spray)” (p. 63). Address: Research
Agronomist, ARS-USDA, Coastal Plain Experiment Station,
Tifton, Georgia.
1909. Nelson, P.T. ed. 1974. Soybeans. Zambia Dept. of
Agriculture, “How to Grow” Series. No. 2. 10 p.
• Summary: Contents: Introduction. Climate. Soil
requirements. Rotation. Seed (Varieties suited to Zambia).
Land preparation. Fertilizer recommendation. Planting:
Timing, spacing, population. Field management. Diseases.
Pests. Harvesting. Curing and/or drying. Storage and
handling. Marketing. Yields (excellent management yields
2,250 kg/ha, good management gives 1,800 kg/ha, average
crops are in the range of 1,350–1,800 kg/ha). Address: Chief
Crop Husbandry Ofﬁcer, Dep. of Agriculture, Mulungushi
House, Lusaka, Zambia.
1910. Sistachs, M.; Leon, J.J. 1974. Control of weeds in
soybean (Glycine max (L.) Merrill). Cuban J. of Agricultural
Science (Cuba) 8(1):89-94. March. [12 ref. Eng]
• Summary: Field trials showed that application of
ﬂuorodifen (3 kg/ha worked best under Cuban conditions)
controlled 90% of the weeds infesting soybeans and resulted
in good seed yield. Address: Instituto de Ciencia Animal,
Apartado 24, San José de las Lajas, La Habana, Cuba.
1911. Soybean Digest. 1974. Farmers rate the herbicides.
March. p. 6-7.
• Summary: “It doesn’t take much juggling of ﬁgures to
illustrate the magnitude of herbicides on soybean production.
“You can start with the number of growers using some
type of chemical for weed control. Based on a Soybean
Digest survey of nearly 350 producers, the non-herbicide
user is somewhat of a rarity–96.5% of those responding
reported they used at least one herbicide in 1973. Nearly
60% of all those responding say they used two or more
herbicides with some Southern growers mentioning a half
dozen or more depending on their speciﬁc weed problems.
“Midwest growers reported they spent an average of
$6.62/acre on herbicides last year while Southern growers
were paying out somewhat more–about $8.85/a. Of those
96.5% who used herbicides, the cost ranges from about $2/a
to as high as $18/a in the Midwest or $26/a in the South,
according to the survey.
“Putting user and cost ﬁgures from the survey together
and projecting them on a national basis, a quick calculation
indicates farmers spent something like $400 million on
soybean herbicides in 1973. For this investment, big as it is,
farmers may have gotten nearly a billion dollars in returns,
however. If you assume average yields were about 10% or 3
bu/a higher because of herbicides–that’s just a guesstimate,
not a scientiﬁc calculation–then total production was about
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165 million bu. higher than it would have been without
herbicides and at $6/bu...
“With ﬁgures like that, it’s no surprise that soybean
growers are quite concerned about how their herbicides
perform, especially if they don’t perform as expected. The
table indicates that farmers generally ﬁnd most herbicides
do a satisfactory to excellent job. For example, Treﬂan, the
leading herbicide in both the Midwest and South, according
to the survey, was rated good or excellent by 77.5% of those
who listed it. Amiben, Lasso, Lorox, Sencor and some other
leading herbicides rated about as well. Some growers say
they plan to add perhaps one new herbicide for a speciﬁc
problem or as an experiment this year, but of those who plan
to use basically the same herbicides this year as last, here are
some comments on what they’ll use and why:”
There follow many short comments (quotations) and the

state from which it came.
1912. Bromﬁeld, K.R. 1974. Soybean rust and soybean rust
research. Soybean Genetics Newsletter 1:45-52. April 1.
• Summary: “During May 1973 I visited scientists in
Australia, Indonesia, Thailand and Taiwan to discuss the
current status of soybean rust and soybean rust research.
Each of my hosts expressed a desire to be informed of what
I learned elsewhere on my trip. The following informal
summary is an attempt to comply with these requests.”
Summarizes the distribution of soybean rust and studies
conducted by researchers in each of the countries visited, and
the USA. Stresses the epidemiology of the disease.
“Taiwan: In 1961, the entire USDA soybean germplasm
collection was planted in Taiwan and screened for rust
resistance. This was a cooperative effort involving various
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scientists in Taiwan, E.E. Hartwig (Research Agronomist,
USDA, ARS, Soybean Production Research, Delta Branch
Experiment Station, Stoneville, Mississippi 38776), and R.L.
Bernard (Research Geneticist, USDA, ARS, U.S. Regional
Soybean Laboratory, 160 Davenport Hall, Urbana, Illinois
61801). The only accessions found to possess marked
resistance were PI 200.490 (maturity group VII) and PI
200.492 (maturity group VII). These two accessions had
been obtained from Shikoku Islands, Japan, in 1952. As
mentioned above, PI 200.492 has been utilized in Taiwan to
produce Tainung 3, Tainung 4, and Kaohsiung 3. Bernard
and Hartwig made crosses between some U.S. commercial
varieties and PI 200.492. The progenies of these crosses have
been carried through several generations but to date have
not been screened for rust reaction.” Address: USDA, ARS,
Northeast Region, Plant Disease Research Lab., Frederick,
Maryland 21701.
1913. Steinhart, John S.; Steinhart, Carol E. 1974. Energy
use in the U.S. food system. Science 184(4134):307-16. April
19. [32 ref]
• Summary: Contents: Introduction. Measures of food
systems. Energy in the U.S. food system (input energy
quadrupled between 1940 and 1970, while food energy
consumed grew only slightly). Omissions and duplications
for food system energy values. Siting of energy facilities.
Performance of an industrialized food system. Energy and
food production. Energy and labor in the food system. The
energy subsidy to the food system. Some economic features
of the U.S. food system. Some energy implications for the
world food supply. Energy-intensive agriculture abroad.
Choices for the future. Where next to look for food? Energy
reduction in agriculture. Energy reduction in the U.S. food
system. Energy, prices, and hunger.
The proportion of the American population engaged
in farming dropped by half between 1920 and 1950, then
fell by half again by 1962 (p. 307). One farmer now feeds
50 people. Fig. 2 (p. 310) shows that energy inputs to the
U.S. food system are nearing a point of diminishing returns;
a large increase in input leads to only a small increase in
output. Fig. 4 (p. 311) shows the history of the U.S. food
system in terms of the number of calories supplied to
produce 1 calorie of food for actual consumption. Before
1910 we got more energy out than we put in. By 1940 we
were putting in 5 calories for every calorie out, and by 1968
this number had increased to about 8. Fig 5 (p. 312) shows
the energy subsidies for various food crops. Feedlot beef is
the most inefﬁcient (about 15 in to 1 out), whereas soybeans
as one of the most efﬁcient (about 0.5 to 1). “High protein
foods such as milk, eggs, and especially meat, have a far
poorer energy return than plant foods.” “The position of
soybeans in Fig. 5 may be crucial. Soybeans possess the best
amino acid balance and protein content of any widely grown
crop. This has long been known to the Japanese who have

made soybeans a staple of their diet.” “In ‘primitive’ cultures
5 to 50 food calories were obtained for each calorie of energy
invested. Some highly civilized cultures have done as well
and occasionally better.”
“It is possible to reduce the energy required for
agriculture and the food system. A series of thoughtful
proposals by Pimentel and his associates (Science 1973)
deserves wide attention.” We should use more natural
manures. Weed and pest control could be accomplished at a
much smaller energy cost by using more cultivation instead
of herbicide application, and biologic pest control. Plant
breeders should pay more attention to energy and water used
by different varieties. Farms could use modern windmills and
solar panels and dryers to harness energy.
Note: This is the earliest document seen (March 2000)
concerning energy consumption in agriculture and the waste
of energy involved in a meat-centered diet–in connection
with soybeans. Address: Inst. of Environmental Studies,
Univ. of Wisconsin, Madison.
1914. Godfrey, G.L. 1974. Selected literature of soybean
entomology. INTSOY Series No. 1. vii + 224 p. April.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
A collection of 23 scientiﬁc journal article reprints. [250+
ref]
• Summary: INTSOY stands for “International Soybean
Program.” Address: Univ. of Illinois, Urbana.
1915. Keen, N.T.; Kennedy, B.W. 1974. Hydroxyphaseollin
and related isoﬂavonoids in the hypersensitive resistant
response of soybeans against Pseudomonas glycinea.
Physiological Plant Pathology 4(2):173-85. April. [44 ref]
• Summary: Many plants, when attacked by fungal
pathogens, produce antibiotic chemicals called
“phytoalexins” in the plant parts that are attacked.
The hypersensitive reaction (HR) of soybean leaves to
inoculation with incompatible races of Pseudomonas
glycinea (bacteria) resulted in rapid production of the
isoﬂavonoid compounds hydroxyphaseollin, coumestrol,
daidzein, and sojagol. The same compounds were produced
in response to inoculation with the non-pathogen P.
lachrymans. Address: Dep. of Plant Pathology, Univ. of
California, Riverside 92502; 2. Dep. of Plant Pathology,
Univ. of Minnesota, St. Paul 55101.
1916. Abrams, Raúl. 1974. University of Puerto Rico
211(d) soybean program. INTSOY Series No. 2. p. 16-19.
Proceedings of the Workshop on Soybeans for Tropical and
Subtropical Conditions (College of Agric., Univ. of Illinois at
Urbana-Champaign). [Eng; spa]
• Summary: In Oct. 1973 the University of Puerto Rico,
Mayaguez Campus, received a 211(d) grant/donation of
$500,000 from USAID (State Department). The major
objectives of the Puerto Rico program are to increase and
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improve the capabilities of the university in order to provide
needed training, research, and information linkages, technical
assistance and consultation on major problems related to
limiting diseases and associated insect pests and cultural
practices of soybeans and other food legumes in the tropics
and subtropics. The University of Illinois, which received
a similar grant, will be working with the University of
Puerto Rico on these problems related to soybean diseases,
including identiﬁcation of sources of resistance. Address:
Chairman and Prof., Agronomy Dep., College of Agricultural
Sciences, Univ. of Puerto Rico, Mayaguez Campus.
1917. Epps, James M. 1974. Soybean nematodes. INTSOY
Series No. 2. p. 115-23. Proceedings of the Workshop on
Soybeans for Tropical and Subtropical Conditions (College
of Agric., Univ. of Illinois at Urbana-Champaign). [16 ref.
Eng; spa]
• Summary: Content: Abstract (in Spanish). Introduction.
Kinds of nematodes, Symptoms of nematode injury
to soybean. Spread. How much are nematodes costing
soybean growers in the U.S. (in 1973 the loss was well
over $300,000,000). Distribution of nematodes that attack
soybeans. Control of nematodes of soybeans (by rotation,
chemical control, use of resistant varieties). Summary.
“Kinds of nematodes: More than twenty kinds of
nematodes have been identiﬁed from soybeans, some of
which are capable of inﬂicting heavy damage to this crop (3,
4, 9). Among the major nematodes attacking soybeans are:
Soybean cyst (Heterodera glycines); root-knot (Meloidogyne
spp.); lesion (Pratylenchus spp.) (6, 7); reniform
(Rotylenchulus reniformis), lance (Hoplolaimus spp.), sting
(Belonalaimus longicaudatus); spiral (Helicotylenchus spp.)
and others. The soybean cyst and root-knot nematodes have
received the greatest emphasis in research programs, and
much valuable information is available on these and the
other nematodes.
“This information is being utilized by those workers
engaged in solving nematode problems of soybeans. The
application of the research is playing an important role in
soybean production. None of the bud and stem nematodes
have been reported on soybeans.” Address: Nematologist,
ARS, USDA, Tennessee Agric. Exp. Station, Jackson,
Tennessee.
1918. Hammerton, John L. 1974. Weed control in
soyabeans. INTSOY Series No. 2. p. 97-108. Proceedings
of the Workshop on Soybeans for Tropical and Subtropical
Conditions (College of Agric., Univ. of Illinois at UrbanaChampaign). [19 ref. Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction.
Effects of weeds on soybeans. Weed ﬂoras (mainly those
reported from plantings in Jamaica and Trinidad). Weed
control: Herbicides, preplant incorporated treatments, preemergence treatments (the brand names of many herbicides

are given), cultural methods (such as rolling cultivators).
Conclusions.
Tables 1-4 show the effects of weeds on yields. “In
general, absence of weed control reduces yields by about
50%, though I suspect that losses could go much higher
given certain weed ﬂoras and/or environmental checks.”
Much “greater attention needs to be given to crop
rotation [for weed control], particularly where relatively
large-scale mechanical production of food (and other shortterm) crops is considered.” Farmers should be aware of
the damage of some herbicide residues to soybean yields.
“Soyabeans are particularly sensitive to triazine residues:
heavy applications of atrazine, for example, should be made
to a preceding corn crop.” Address: Univ. of the West Indies,
Mona, Kingston, Jamaica.
1919. Hinson, Kuell. 1974. Tropical production of soybeans.
INTSOY Series No. 2. p. 38-54. Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction.
Photoperiod response. Varieties and population density. Soils
and fertilizers. Inoculation. Mycorrhizal fungi. Diseases and
insects. Summary.
“The rapid increase in world demand for soybeans
and soybean products indicates a need for developing new
production areas. Many tropical areas need the protein
and oil that soybeans can provide. Economic situations
favor local production where this is feasible. My limited
experience with soybeans in the tropics suggests that
soybean production can be proﬁtable in many tropical areas.”
“We normally plant soybeans 20 to 50 days before day
lengths are longest. Seed development takes place when
days are shortening. In northern U.S., we use this part of the
photoperiod cycle because temperature changes force us into
it. In southern U.S., we use it because we get higher yields
by doing so.
“A similar relationship between photoperiod and plant
development cycles probably is best for tropical locations.
My concept of the combination of plant and environmental
traits that would be near optimum for low elevation, tropical
locations is as follows:”
“1. A determinate variety planted 20 to 50 days before
maximum day length... 4. About 120 days from planting to
maturity. 5. About 15 nodes; 30 to 36 inches stem length.”
“We recognize that the length of the dark period actually
controls plant responses. However, we will follow the
established pattern, which uses the reciprocal terms. Day
length and photoperiod are used interchangeable.
“At 0º latitude, effective day length is assumed to be
constant at 12 hours and 48 minutes.”
“Small seeds usually maintain better quality during the
maturation process, deteriorate less if harvesting is delayed,
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and are damaged less during threshing and handling. Thus,
small seeded varieties probably would be a more attractive
food source, and they will produce better stands at lower
seeding rates, because there are more seeds per pound and
seeds germinate better.
“Soils and Fertilizers:
“Soybeans can be grown on almost any soil type that
will provide adequate but not excessive moisture. Lime is
often needed to produce a more favorable pH and to supply
calcium and magnesium.”
“Dr. Norman Schenk and I found mycorrhizal fungi
on soybean roots in all ﬁelds examined in Florida in 1969.
The species prevalent varied as soil environments varied.
Inoculating plants with one species increased seed yield
53%. Ross and Harper increased seed yields 29% by
inoculating with a species that we did not ﬁnd in our Florida
survey.”
“Mycorrhizal fungi that colonize soybean roots
apparently are widespread in the U.S.”
Graphs show: (1) Photoperiod cycles at 0, 10, and 20º
north latitude assuming effective day length when the sun is
less than 6º below the horizon. Shows that the effective day
length is shortest in Dec. [winter solstice] and longest in June
[summer solstice]. (2) Assumed plant development cycles
for Jupiter soybeans planted on June 1 (right) and March 1
(left) at 20º north latitude. Shows periods of ﬂoral initiation,
ﬂowering, and maturity. Address: Research Agronomist,
USDA, ARS, Southern Region, Florida-Antilles Area,
Gainesville, Florida.
1920. Hittle, Carl N. 1974. The International Soybean
Program–INTSOY. INTSOY Series No. 2. p. 7-15.
Proceedings of the Workshop on Soybeans for Tropical and
Subtropical Conditions (College of Agric., Univ. of Illinois at
Urbana-Champaign). [Eng; spa]
• Summary: “The University of Illinois has a long tradition
of vigorous soybean programs. It has been involved in
soybean research and utilization since the crop was ﬁrst
introduced into Illinois before the turn of the century. Close
cooperative working relationships have been developed
with the USDA Northern Regional Research Laboratory at
Peoria, Illinois, and the U.S. Regional Soybean Laboratory
on the Urbana campus of the University. There are numerous
other close professional ties with other universities and other
agencies.
“In this discussion I will not deal with the details of the
activities, interests and competencies of the University of
Illinois and the cooperating agencies. This was adequately
covered in the meeting of the INTSOY Steering Committee
held on July 9-10, 1973 at the University of Illinois. The
Proceedings are available to anyone desiring a copy.
“The University of Illinois has been involved in ‘things
international’ since the University was founded. During the
mid-sixties the University developed a research program

in production and utilization of soybeans for human
consumption, as a part of its institutional development
programs in India. Those programs were interinstitutional
and interdisciplinary in nature. Interest in a soybean resource
base on a worldwide basis is an outgrowth of the very
encouraging results of those programs.
“The approach, the problems and the accomplishments
of those programs will be illustrated with a few examples
from the area of production research.
“For the past 7 or 8 years, several University of
Illinois agronomists have been associated with the soybean
production research program in India, which was part of
the university development programs. The coordinated
Research Project of Soybeans, in every sense, emphasized
the team approach. To begin with, it was a joint venture
of the Indian Council of Agricultural Research (ICAR),
the G.B. Pant University of Agriculture and Technology
(Pantnagar, U.P., India), the Jawaharlal Nehru Agricultural
University (Jabalpur, M.P., India), USAID and the University
of Illinois with assistance from the Ministry of Agriculture,
Government of India. More recently the state departments of
agriculture, many additional universities and various other
organizations have entered into this cooperative program.
Coordination of research, teaching and extension has been,
and is considered essential in order for the project to have an
impact on Indian agriculture.
“This project has also provided a working model for
coordinated intra-and inter-institutional research. Plant
breeders, agronomists, botanists, pathologists, entomologists,
microbiologists, agricultural economists, and extension
workers are concerned with producing the crop and getting
it to the consumer. Efforts by food technologists, food
processors, industrial engineers and home economists are
directed at insuring that soybeans and soybean products will
ﬁnd a place in the Indian diet.
“The results of the Indian program have been very
encouraging. The performance of a few of the soybean
varieties evaluated in experimental plots in central India is
shown in Table I. The better performing varieties are those
from the Gulf Coastal States of the U.S., i.e., the Southern
varieties.
“In 1971 many on-farm demonstration plantings were
grown throughout the state of Madhya Pradesh. Each
planting was one acre in size. As indicated in Table 2, yields
from 42 of the plantings varied from 10 to 38 quintals [1
quintal = 100 kg] per hectare or 15 to 57 bushels per acre.
Thus the better yields obtained from demonstration plantings
were comparable to those obtained at the experiment station,
Jabalpur. The results indicate the yield potential, for the
cultivator, when strict attention is paid to all steps of ‘The
Package of Practices.’
“In central India, yields of plots inoculated with
Rhizobium japonicum bacteria have been higher than those
of uninoculated plots even with the addition of 120 kg/ha.
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(108 lb. /acre) of nitrogen fertilizer (Table 3). As shown in
Table 4, yields have been doubled by ensuring effective
inoculation and nodulation. When soybeans are introduced
in- 7 to new areas it is of vital importance to also introduce
highly effective strains of Rhizobium japonicum.
“Before we leave the subject of Rhizobium japonicum
and inoculum, it should be mentioned that a Pilot Research
Plant for the Development of Legume Inoculants was put
in operation at G.B. Pant University of Agriculture and
Technology in India, with the assistance of Dr. Forster
Davidson, who was a member of the University of Illinois/
USAID contract team from 1971-1973. This plant has been
and is of great beneﬁt to India in providing inoculum. It will
soon be in a position to offer training to interested personnel
from India and other countries.
“The illustrations used emphasize production and
extension activities in agronomy. Other examples from
other disciplines could be cited. For example. Dr. J.B.
Sinclair, who will be discussing bacterial and fungal diseases
of soybeans at this Workshop, brought a maturity to the
Department of Plant Pathology in the international realm.
This was with the assistance of a 211(d) USAID grant for
ﬁve years, 1968-1973. Five of Dr. Sinclair’s M.S. and Ph.D.
students from the U.S. completed their course work at the
University of Illinois, did their thesis work abroad (either
in Nigeria or India) and ﬁnally returned to the University of
Illinois to write up the research and receive their degrees. He
has also had ﬁve students from other countries who obtained
their degrees at the University of Illinois and returned to their
respective country.
“When entomologists at the University of Illinois and
the Illinois Natural History Survey began looking at soybean
insect problems on an international basis, they decided to
establish a multidimensional research program. The three
major activities of the soybean entomology team are (1)
literature collection of soybean arthropods, computerized, (2)
international collection of soybean arthropods, computerized,
and (3) other research. Dr. George Godfrey and Dr. Marcos
Kogan will be discussing some aspects of the entomology
program at this Workshop.
“Dr. Sheldon W. Williams of the Department of
Agricultural Economics assisted the Soybean Research
Project in India for three years in areas of marketing, cost
of production and acceptance studies of soybean-enriched
wheat ﬂour for use in chapatis. He also instigated a “Soybean
Marketing Information” newsletter. This newsletter is
still being published, is widely distributed in India and is
materially assisting the development of the soybean industry.
“Professor Al Nelson, of the University of Illinois Food
Science Department, has made a major contribution in
assisting G.B. Pant University at Pantnagar, India, in setting
up a Pilot Research Plant for the Development of Soybean
Products. At this Workshop he will be telling you more
about this plant and Dr. Les Ferrier will be demonstrating the

products developed at the University of Illinois.
“Similar international accomplishments of other
individuals and departments, including Agricultural
Engineering and Home Economics, could also be cited.
“So much for the past: Where do we stand now? Just
what is INTSOY? What are the objectives of the Program?
Where are we going?
“The International Soybean Resource Base is being
developed to serve the needs of developing countries, much
as is now being done by the international centers for other
major food crops. These existing centers include CIMMYT
(Centro Internacional de Mejoramiento de Maiz y Trigo),
CIAT (Centro Internacional de Agricultural Tropical), IRRI
(International Rice Research Institute), IITA (International
Institute of Tropical Agriculture), ICRISAT (International
Crops Research Institute for the Semi-Arid Tropics), the
Asian Vegetable Research and Development Center and the
International Potato Center.
“The Soybean Resource Base is being built around
existing major domestic programs in soybeans at the
University of Illinois and its cooperating agencies, and
would speciﬁcally develop from the cooperative INTSOY of
the University of Illinois and the University of Puerto Rico”
(Continued). Address: Prof. of Plant Breeding, Univ. of
Illinois, Urbana.
1921. Hittle, Carl N. 1974. The International Soybean
Program: INTSOY (Continued–Document part II). INTSOY
Series No. 2. p. 7-15. Proceedings of the Workshop on
Soybeans for Tropical and Subtropical Conditions (College
of Agric., Univ. of Illinois at Urbana-Champaign). [Eng; spa]
• Summary: (Continued): “The need for such an
International Soybean Resource Base arises from the
major protein-calorie deﬁciencies which exist among a
signiﬁcant proportion of the world population, and from
the unique potential of soybeans (Glycine max), with 40
percent protein and 20 percent oil, to aid in satisfying food
needs. The International Soybean Program INTSOY, and the
International Soybean Resource Base into which it is being
developed, is concerned with all aspects of soybeans from
planting the seed to consumption–production, harvesting,
marketing, processing and use. The major emphasis is on
exploiting the unique potentials of soybeans as a source
of protein for direct human consumption. The analytical
thrust centers on the problems of tropical and subtropical
environments as potential areas for production and use of
soybean protein foods in human diets.
“Work done by the University of Illinois over a period
of several years, partially supported by the Agency for
International Development and the Rockefeller Foundation,
has developed considerable competence and conﬁdence
in the potentials to be realized from expanded production
and utilization of soybeans to alleviate the protein-calorie
deﬁciency problem. On the production side, work under the

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 789
auspices of INTSOY has been concentrated in agronomy and
entomology. Food utilization work has built on the discovery
and perfection of the ‘Illinois Process’ for using cooked
whole soybeans. This has included development of a simple,
inexpensive method to treat whole soybeans and deactivate
the enzyme that catalyzes an objectionable beany ﬂavor. It
is now recognized that the resulting bland whole soybean
can be used as the chief ingredient in a wide variety of food
products.
“Work in Puerto Rico, which will be described in detail
by Dr. Abrams, has concentrated on food legumes, winter
seed increases and more recently on conducting INTSOY
varietal and cultural experiments. The unique resources–
human and environmental–that Puerto Rico adds to the
program, greatly strengthen INTSOY’s capacity to respond
to needs of other countries in tropic and subtropic regions.
“While considerable progress has been made in certain
aspects the soybean program, resources are not yet available
to attain the objective of establishing the International
Soybean Resource Base in line with the concept of giving
balanced attention to all phases of the work from the soybean
seed to consumption. Neither is adequate funding available
to permit the full potential of the Base as visualized, to be
made available in an ‘outreach’ program through national
and international organizations.
“As many of you are aware, a proposal has been
prepared for the establishment of an International Soybean
Resource Base and is presently being considered by the
Technical Advisory Committee (TAC) of the Consultative
Group on International Agricultural Research.
“INTSOY is making progress. A network of cooperative
varietal trials have been established in many countries. Dr.
Keith Whigham will present the details and some results
of these trials as well as plans for the immediate future.
Other INTSOY staff will be discussing the details of their
programs.
“As INTSOY develops–we are sometimes asked–Is
INTSOY setting up its own germ plasm bank? The answer
is No. For many years the World Germ Plasm Soybean
Collection has been most adequately maintained, evaluated
and disbursed by the USDA Regional Soybean Laboratory;
by Dr. R.L. Bernard at Urbana, Illinois and by Dr. E.E.
Hartwig at Stoneville, Mississippi. INTSOY has strong
cooperative linkages with the Regional Soybean Laboratory
and will continue to rely on and assist the Laboratory relative
to germ plasm. Hopefully, the tropical and subtropical
soybean germ plasm will be maintained by an extension of
the proven system of the Regional Laboratory.
“Recently, Dr. Ted Hymowitz, of the Dept. of
Agronomy, Univ. of Illinois, and a pioneer in international
soybean research, has developed a computerized germ plasm
information system in which all information from the more
than 3600 lines and varieties is recorded. This information
will be made available to soybean research personnel

throughout the world. The system is set up to accommodate
140 different characteristics of each strain.
“The International Soybean Program has had, since
April 1973, a Basic Ordering Agreement with USAID, i.e.,
an outreach program. This BOA provides a mechanism
whereby countries can make requests for technical services
and, if INTSOY can respond to the request, a Task Order is
issued which covers the details of the contract. Task Order
No. 1 of the Basic Ordering Agreement provides assistance
to the Government of Guyana to diversify its agriculture
with particular reference to soybean research, production,
marketing and processing. The level of effort of this task
order is 7 technicians for a total of 10.5 man-months. It is
anticipated that other requests for technical services will be
developed into task orders in the near future.
“The linkage and outreach functions of INTSOY
will be vital to the development of a truly international
program. The appropriate structure for executing many of
the functions is not clear. Probably a variety of arrangements
will be necessary, depending on local conditions and the
requirements of the special funding agencies.
“We are anxious to develop linkages in the very near
future with the international centers; especially IITA in
Nigeria, the Asian Vegetable Research and Development
Center in Taiwan, CIAT in Colombia and ICRISAT in India.
“The listing of University of Illinois International
Soybean Program Staff Personnel is indicated in Table 5
along with the projected expansion for the immediate future.
Of course not all these staff members are funded by INTSOY
but they are, in addition to other personnel not listed, an
integral part of the program.
“In summary, re-emphasis is given to the fact that
INTSOY is a research and education program of the
University of Illinois and the University of Puerto Rico.
While it was formally established in 1973, its organizational
roots are planted in the long-standing international interests
and activities of the University of Puerto Rico in food
legumes and more recently in soybeans; in the domestic
soybean work of the University of Illinois and other
cooperation agencies, particularly the U.S. Department of
Agriculture; and in the tropical and subtropical expertise and
advantages of the University of Puerto Rico.
“Thus, there exists a strong base of excellence on which
to build an international program. The building of that
program is well underway. We hope it will soon develop
into a full-ﬂedged International Soybean Resource Base of
beneﬁt to all.
“In conclusion, I would like to say that the University
of Illinois is proud and pleased to be associated with the
University of Puerto Rico and to visit your beautiful island,
especially during this time of the year.”
Tables: (1) “Performance of Several Soybean Varieties
Evaluated During the Monsoon Seasons at Jawaharlal Nehru
Agricultural University, Jabalpur, India.”
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(2) “Soybean Yields Obtained from Demonstration
Plantings of Bragg Variety Throughout the State of Madhya
Pradesh, India, 1971.
(3) “Soybean Grain Yields as Inﬂuenced by Inoculation
and Nitrogen Applications, Bragg Variety, Jawaharlal Nehru
Agricultural University, Jabalpur, India.
(4) Response of Bragg Soybeans to Inoculation Without
Nitrogen Fertilization, Jabalpur, India.
(5) “University of Illinois: International Soybean
Program Staff Personnel.” The director if INTSOY is
William N. Thompson, who is also Associate Director of
International Agricultural Programs. Professional staff are:
Carl N. Hittle, D. Keith Whigham, both from the Department
of Agronomy. Address: Prof. of Plant Breeding, Univ. of
Illinois, Urbana.
1922. INTSOY. 1974. Proceedings of the Workshop on
Soybeans for Tropical and Subtropical Conditions. INTSOY
Series No. 2. 185 p. May. Held 4-6 Feb. 1974 at Univ. of
Puerto Rico, Mayaguez Campus (College of Agric., Univ. of
Illinois at Urbana-Champaign). Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[50+ ref]
• Summary: 21 papers by various authors were presented at
this conference. Many are cited separately. Each begins with
a Spanish-language summary. Address: Univ. of Illinois,
Urbana, Illinois.
1923. Kogan, Marcos. 1974. Insect pests on soybeans.
INTSOY Series No. 2. p. 124-33. Proceedings of the
Workshop on Soybeans for Tropical and Subtropical
Conditions (College of Agric., Univ. of Illinois at UrbanaChampaign). [Eng; spa]
• Summary: “Insects and mites cause injury to soybeans
in ways that vary with the particular feeding habits and
ecological characteristics of each species.
“There are species that injure the plants through (1)
defoliation, (2) debranching or breakage of whole plants,
resulting from stem seeding, (3) blossom destruction, (4)
pod and seed destruction (Figure 1). Other less evident
types of injury result from (1) feeding on roots and nodules,
(2) piercing and sucking of green seeds, causing seed
malformation and consequent reduction of seed quality, (3)
transmission of pathogenic organisms.
“There are species adapted to attack the plants at every
stage of development (Figure 2). At germination and during
the early seedling stages insects attack below and above
ground level. Among others, there are larvae of ﬂies known
as seed corn maggots that destroy cotyledons and top whole
seedlings.
“As plants develop, certain species start feeding on roots
and nodules like bean leaf beetle larvae, white grubs and
wireworms.

“During vegetative growth the defoliators, such as the
velvetbean caterpillar, soybean loopers, leaf beetles, blister
beetles, grasshoppers, start to appear and continue to attack
throughout the blooming and podding stages.
“Blossoms are destroyed by Lygus bugs, thrips, and
certain ﬂower beetles, and ﬁnally the pods themselves are
subject to attack by stink bugs, bean beetles, grasshoppers,
and several species of pod borers, of which the corn earworm
is one of the most conspicuous.
“Although the dominant species vary from region to
region, there are ecological homologues that occupy the
same niches in the agroecosystem in the various parts of the
world.
“E.g., stems of soybeans are bored by the long-horned
beetles, Dectes texanus in the USA, Oberea brevis in India,
and Corrhenes paula, and Zygrita diva in Australia, and by
the caterpillar of the moth Crochiphora testulalis in South
America.
“Soybeans, however, have a great capacity to recover
from or to compensate for injury:
“E.g., (1) The number of pods per node increased from
4 on the main stem, and 1.5 on the branches to 5.7 pods per
node on debranched plants (Beuerlein et al., 1971).
“(2) Removal of up to 40% of pods at early pod ﬁll
stage had little effect on yield, probably due to the fact that
the seed formed was generally heavier in depodded plants
(Smith and Bass, 1972).
“(3) Abortion of ﬂowers is a natural tendency of
the plant which normally uses no more than 25% of the
blossoms that are formed. Therefore, even a moderate level
of blossom destruction by insects is not likely to greatly
contribute to this natural event.
“(4) Artiﬁcially defoliated plants respond differently
according to the level of defoliation, and according to the
stage of development of the plant when defoliation occurred.
I will elaborate on this aspect later in this discussion.
“What then is the level of injury by insects that will
cause an economic loss–and how is this economic loss
assessed?
“This question probably is the crux of modern economic
entomology, and its correct answer is absolutely fundamental
for the development of pest management programs.
“I will discuss the approach we are taking at Illinois
to solve the problem and to use the information in a set of
guidelines for a pest management program in soybeans. To
simplify the discussion, I will use as example the effect of
defoliation on yield reduction and the role of one species–the
soybean looper, Pseudoplusia includens, in the defoliation
process.
“There is vast literature correlating simulated defoliation
with yield reduction. Some of the early work has been done
at Illinois by Dungan, Fuelleman and others in the early
40’s, but perhaps the best data available are from the work
by Kalton, Weber and Eldridge (1949) done at Ames, Iowa,
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using the varieties ‘Lincoln’ and ‘Richland.’ These studies
were made to help hail insurance adjustors to assess damage
caused by hail storms.
“The work on hail damage was picked up by
entomologists in the last 5 years, and several experiments
were conducted in Florida, Missouri, Alabama, South
Carolina, and in Georgia, to validate previous work, and
to gather information on problems more peculiar to insect
caused defoliation.
“Combining the data contained in about 10 reports on
defoliation it was established that:
“(1) The effect of defoliation varies signiﬁcantly with
the stage of development of the plant.
“(2) Plants are most susceptible to defoliation at the pod
setpod ﬁll stage (R3-R5).
“(3) Second-degree curves can be ﬁtted to the existing
data to describe the relationship of defoliation with yield
reduction.
“We need also information to establish the correlation
between the level of soybean looper populations with percent
defoliation of soybean plants.
“We measured the amount of soybean foliage consumed
by the caterpillar necessary to complete larval development.
The larvae gained 353.6 mg fresh weight and consumed
1.626 mg of fresh, young, soybean leaves (“Harosoy”). The
food weight was converted to area and we found that each
larva ate from 120 to 180 square cm of foliage.
“Defoliation caused by the soybean looper differs from
the simulated defoliation in a number of ways:
“(1) Larval feeding extends over a period of two to three
weeks whereas simulated damage is usually inﬂicted on one
operation.
“(2) Larval damage frequently results in the removal
of many small areas of the leaf, whereas most simulated
damage work is done by removal of entire leaﬂets, and
“(3) During the time in which the larva is feeding, the
plant is growing, therefore compensation starts even while
damage is being inﬂicted.
“Despite these incongruencies, we can use the data
on the correlation of simulated defoliation with yield loss,
and the data on foliage consumption by the caterpillars in
preliminary model’s to deﬁne the most critical parameter in
a pest management program, namely the economic injury
level, which is the “lowest pest population density that will
cause economic damage” (Stern et al., 1959) or “the (pest)
population that causes incremental damage equal to the cost
of preventing damage” (Headley, 1972). In fact, control
measures should be applied before the economic injury level
is reached and this critical time for making precautionary
treatments is known as the economic threshold.
“In practical terms, we need a method for deﬁning the
population of soybean loopers (in our example) that, if left
unchecked, will eventually cause an amount of damage that
will reduce the potential yield by an amount greater than

the cost of the control measures. Therefore, the cost of the
control will be more than offset by the corresponding gain in
yield.
“At this point entomological considerations intertwine
with economic considerations...” Address: Assoc.
Entomologist, Section of Economic Entomology, Illinois
Natural History Survey, and Assoc. Prof., Univ. of Illinois.
1924. Sinclair, James B. 1974. Bacterial and fungal diseases
of soybean in the tropic and subtropics. INTSOY Series No.
2. p. 112-14. Proceedings of the Workshop on Soybeans
for Tropical and Subtropical Conditions (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [5 ref. Eng; spa]
• Summary: “There are over 50 fungal and ﬁve bacterial
diseases of soybeans, many of which can cause serious
losses. Some of the more important diseases caused by these
bacteria and fungi are:
“Bacterial (Foliage blights, seed and seedling diseases):
“Common blight–Pseudomonas glycinea
“Wildﬁre–Pseudomonas tabaci
“Pustule–Xanthomonas phaseoli
“Fungal:
“Root and stem decays:
“Antracnose–Colletotrichum truncatum
“Charcoal rot–Macrophomina phaseolina (Rhizoctonia
bataticola)
“Brown stem rot–Cephalosporium gregatum
“Rhizoctonia diseases–Rhizoctonia solani
“Pythium root rot–Pythium spp.
“Phytophthora rot–Phytophthora megasperma var. sojae
“Pod and stem blight–Diaporthe phaseolorum var. sojae
“Stem canker–Diaporthe phaseolorum var. caulivora
“Foliage spots and blights:
“Rust–Phakopsora pachyrhizi
“Downy mildew–(Peronospora manshurica),
“Brown spot–Septoria glycines
“Frogeye spot–Cercospora sojina
“Phyllosticta leaf spot–Phyllosticta sojaecola
“There are ﬁve diseases of soybeans that are potentially
of great economic importance in the tropics and subtropics:
common bacterial blight, Rhizoctonia root rot, pod and stem
blight, anthracnose and rust.
“The common bacterial blight organism lowers seed
quality by reducing seed germination and emergence, and
causes seedling diseases. The bacterium is omnipresent
causing a leaf spot and under high humidity induces
defoliation. Epidemics often follow heavy rains with strong
winds.
“Rhizoctonia root rot has caused severe losses in the
soybean-growing areas of southern Brazil. Large areas or
patches within a ﬁeld show progressive dying of plants
from about ﬂowering to maturity. It appears to be a root-rot
complex involving at least two fungi. Rhizoctonia solani and
Fusarium spp.
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“Diaporthe phaseolorum var. sojae (Phomopsis sojae)
lowers sees quality by reducing seed germination and
emergence, and causes seedling diseases. It also causes
pod and stem blight, which weakens maturing plants,
cause lodging and thus reduces yield. It is favored by high
humidity.
“Anthracnose is world wide in distribution and has
caused serious losses in central India. It is favored by high
humidity. It is seed-borne.
“Soybean rust is found in the Far East [East Asia],
Russia, India, China and Australia. It is not known to
occur in the Americas. All precautions must be taken not to
introduce this fungus into the soybean areas of the Western
Hemisphere. It causes a foliage blight, which can induce
complete defoliation. Seed transmission is suggested.”
Address: Prof., Dep. of Plant Pathology, Univ. of Illinois at
Urbana, Champaign.
1925. Hardcastle, W.S. 1974. Differences in the tolerance
of metribuzin by varieties of soybeans. Weed Research
14(3):181-84. June. [8 ref. Eng; fre; ger]
• Summary: Different varieties of soybeans have been shown
to respond differently to different herbicides. Metribuzin is a
promising herbicide since it controls various hard-to-control
weeds. Address: Dep. of Agronomy, Univ. of Georgia,
Georgia Agric. Exp. Station, Experiment, Georgia 30212.
1926. Queensland Agricultural Journal. 1974. Soybean
diseases. 100(6):194-201. June.
• Summary: Discusses soybean diseases caused by bacteria,
fungi, and viruses. Also the site of infection, host stages,
recognition, and control of pathogens. Address: Brisbane,
Queensland 4000, Australia.
1927. Crops and Soils Magazine. 1974. Diseases: Many
reasons for yellow leaves on soybeans. 26(8):23-24. June/
July.
• Summary: The typical causes are excess water (or
poor drainage or ﬂooding) and iron chlorosis. But John
MacGregor, soil scientist at the University of Minnesota,
says there are other causes.
1928. Alexander, M.W. 1974. Shore, new variety resistant to
Mexican Bean Beetle. Soybean Digest. Aug. p. 26.
• Summary: “The Virginia and Maryland Agricultural
Experiment Stations announce the release of Shore, a new
high-yielding soybean variety with resistance to the Mexican
bean beetle. This is the ﬁrst commercial variety with
resistance to this insect. Shore is a Virginia line, V69-156,
from a cross of P.I. 80837 X Hood made by Dr. T.J. Smith
and Mr. H.M. Camper, plant breeders at Virginia Polytechnic
Institute and State University. Resistance to the Mexican
bean beetle was discovered in Maryland tests by Dr. John
Schillinger, agronomist with the University of Maryland.

“Shore matures in Virginia and Maryland 3 days after
York and is recommended for the Coastal Plain areas of
these two states where the Mexican bean beetle is a chronic
problem. Yields over the past 3 years, 1971-73, from 28
tests at 10 locations in Virginia and Maryland averaged 2%
below York when Mexican bean beetles were not a problem.
In seven tests at four locations, yields averaged 17%
above York in the presence of heavy Mexican bean beetle
infestations...” Address: Virginia Polytechnic Institute and
State Univ.
1929. Siemens, John C.; Hirning, Harvey J. 1974. Harvesting
and drying soybeans. Illinois College of Agriculture,
Cooperative Extension Circular No. 1094. 12 p. Aug.
• Summary: Contents: I. Soybean harvesting. Where
harvesting losses occur: Preharvest losses, gathering
losses, threshing, separating, and cleaning losses. Weed
control is essential. Have combine ready ahead of time.
Combine adjustments. Header adjustments. Operating
practices. Measure your losses. What are reasonable loss
levels? I. Drying soybeans. High temperature drying.
Address: 1. Assoc. Prof.; 2. Asst. Prof. Both: of Agricultural
Engineering, Illinois.
1930. Dowler, Clyde C.; Hauser, E.W.; Johnson, A.W. 1974.
Crop-herbicide sequences on a Southeastern Coastal Plain
soil. Weed Science 22(5):500-05. Sept. [14 ref]
• Summary: “Herbicides controlled more weeds than cultural
practices in all cropping sequences. Weeds were almost
eliminated, judging by percent ground cover at harvest
time, in ﬁve of the eight cropping sequences in each of the
last three years of the experiment.” Address: ARS, USDA,
Southern Region, and the Univ. of Georgia, College of
Agriculture, Georgia Coastal Plain Exp. Sta., Tifton, GA
31794.
1931. Hartwig, E.E. 1974. Registration of Tracy soybeans
(Reg. No. 105). Crop Science 14(5):777. Sept/Oct.
• Summary: It is resistant to phytophthora rot and downy
mildew, and is fairly high in protein. Address: Research
Agronomist, ARS, USDA, working in cooperation
with the Delta Branch, Mississippi Agricultural and
Forestry Experiment Station, Stoneville, Mississippi; and
Nematologist, ARS, USDA, West Tennessee Experiment
Station, Jackson, Tennessee.
1932. Tsai, Kuo-Hai; Lu, Ying-Chuan; Oka, H.I. 1974.
Mutation breeding of soybean for the resistance to rust
disease. SABRAO Journal 6(2):181-91. [10 ref. Eng]
• Summary: “Soybean is a new crop in Taiwan. There were
no bean-producing varieties when we initiated our soybean
breeding experiment in 1949; all native varieties were of
green-manure type. Tests of introduced varieties showed
that there were 2 adaptive cropping seasons, the spring
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(seeded in Feb.-March) and the summer (seeded in July).
Later, fall cropping (seeded in early Oct.) became required
for proﬁtable rotation with rice.” Address: 1-2. Food Crop
Research Inst. and Dep. of Agronomy, National ChungHsing Univ., Taichung, Taiwan 400; 3. National Inst. of
Genetics, Mishima City 411, Japan.
1933. Phatak, Hemant Chintaman. 1974. Seed-borne plant
viruses–Identiﬁcation and diagnosis in seed health testing.
Seed Science and Technology 2(1):3-155. [216* ref]
• Summary: Soybeans and soybean mosaic virus
(Maphiﬂexus sojae) are discussed on pages 39-46, and p.
114-18. “Sixteen samples [of soybeans] from four countries,
seven each from India and Korea, and one each from
Lebanon and Lesotho, were tested during 1969 to 1971. Dry
examination revealed morphological abnormalities in some
samples, especially the one from Lebanon... The soybean
sample from Lebanon had several discolored seeds.” Five
of the 7 seeds from India, 4 of the 7 from Korea, and the 1
from Lebanon were found to be infected with a virus. Also
discusses Myzus persicae (an insect; Homoptera: Aphididae).
Note: It is not clear whether or not the soybeans from
Lebanon had been cultivated in Lebanon. Address: Danish
Government Inst. of Seed Pathology for Developing
Countries, Ryvangs allé 78, 2900 Hellerup, Copenhagen,
Denmark; Present address: Div. of Mycology and Plant
Pathology, Indian Agricultural Research Inst., New Delhi-12,
India.
1934. Singh, B.B.; Gupta, S.C.; Singh, B.D. 1974. Sources
of ﬁeld resistance to rust and yellow mosaic diseases of
soybean. Indian J. of Genetics & Plant Breeding 34(3):40004. Nov. [5 ref]
• Summary: “The two most important diseases of soybean
in northern India are yellow mosaic and rust.” Address: Dep.
of Plant Breeding, Govind Ballabh Pant Univ. of Agriculture
and Technology, Pantnagar, Dist. Nainital, U.P., India.
1935. Artigas, J.N. 1974. Ensayo sobre simulación del daño
ocasionado por un insecto en cultivo de soya [A simulation
trial concerning insect damage on soybeans]. Boletin de
la Sociedad de Biologia de Concepcion (Chile) 47:63-69.
[Spa]*
• Summary: Discusses Copitarsia consueta, Feltia
subterranea, Leucania impuncta, Pseudoleucania bilitura,
Rachiplusia nu, Syngrapha gammoides.
1936. Castañeda, P.E. 1974. Las enfermedades de la soya y
su control [Soybean diseases and their control]. Universidad
Nacional Agraria de la Selva, Divulgacion Agropecuaria
(Tingo Maria, Peru). No. 20. 7 p. [Spa]*
1937. Gangrade, G.A. 1974. Insects of soybean. Jawaharlal
Nehru Krishi Vishwa Vidyalaya, Technical Bulletin No. 24.

88 p. *
Address: India.
1938. Joplin, C.E. 1974. Pulse crops of the world and their
important insect pests. MSc thesis, Simon Fraser University,
British Columbia, Canada. 134 p. *
Address: Canada.
1939. Kanematsu, Hiromu; Chimi, K.; Maruyama, T.; Niiya,
I.; Imamura, M.; Oshiba, K.; Kawakita, H.; Matsumoto,
T. 1974. Shokuyô yushi no seisei kakô kôtei ni yoru yûki
enso-kei zanryû nôyaku no genshô [Removal of chlorinated
pesticide residues from crude oils and fats by processing
procedures]. Yukagaku (Oil Chemistry) 23(1):49-52. (Chem.
Abst. 80:094365). [10 ref. Jap; eng]
• Summary: “Removal of chlorinated pesticide residues in
four crude animal and eight crude vegetable oils and fats
were studied in manufacturing process;
“Results obtained were as follows:
“(1) Crude vegetable oils were generally less
contaminated by chlorinated pesticide residues than crude
animal oils.
“(2) It was recognized that chlorinated pesticides were
not reduced in deacidifying and decolorizing process, but
remarkable reduction was observed in hydrogenating and
deodorizing process, especially in the deodorized oil after
hydrogenation, chlorinated pesticides were eliminated almost
all.
“(3) Total DDT was reduced more effectively than
total BHC [benzene hexachloride] in hydrogenating and
deodorizing process.
“(4) Chlorinated pesticides in animal oils were removed
by deodorizing process more effectively than those in
vegetable oils were. But no difference in the removal was
observed in the case of hydrogenating process.” Address:
1-5. Zaidan Hojin Nihon Shokuhin Yushi Kensa Kyokai,
Nihonbashi Hama-cho 3-27-8, Chuo-ku, Tokyo-to, Japan;
6-7. Osaka Shiritsu Eisei Kenkyu-jo.
1940. Keogh, R.C. 1974. Phakopsora pachyrhizi Syd.: the
causal agent of soybean rust. Australian Plant Pathology
Society Newsletter 3:5. *
• Summary: “In Australia, soybean rust was restricted to
areas of Queensland. but recent reports indicate that it is
in the vicinity of the major soybean producing areas of
northern New South Wales and the Queensland Darling
Downs. Besides soybean, rust has been reported on other
cultivated and native legumes. Uredospores germinate well
from 18 to 25ºC, but no germination occurred above 32 or
below 8ºC. Germination is restricted by high light intensities
and the germ tube displays a strong negative phototropism.
The fungus enters host tissue by direct penetration” (from
AVRDC 1992, #0203). Address: Australia.
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1941. Keogh, R.C. 1974. Studies on Phakopsora pachyrhizi
Syd.: the causal agent of soybean rust. MSc thesis,
University of Sydney. 148 p. *
Address: Australia.
1942. Khan, M.R.; Baloch, U.K.; Sanullah, -. 1974.
Observation of the insect pests of soybean in the Northwest
Frontier Province of Pakistan. Proceedings of the Pakistan
Science Conference 25(3):D-59. *
1943. Martel, P.; Hudon, M. 1974. The insects affecting
kitchen gardens in the southwest of Quebec, Canada, in
1973. Annales de la Societe Entomologique du Quebec
19(3):110-12. *
• Summary: The soybean is one of the plants discussed.
1944. Neal, T.M. 1974. Predaceous arthropods in the Florida
soybean agroecosystem. MSc thesis, University of Florida.
196 p. *
• Summary: Lists a large number of insect pests.
1945. Novak, D. 1974. Several experiences from the
entomological laboratory OHS Hodonin Czechoslovakia.
Folia Facultatis Scientiarum Naturalium Universitatis
Purkynianae Brunensi Biologia 15(1):27. *
1946. Pichardo, R.A.; et al. 1974. Resultados de ensayos de
herbicidas en oleaginosas (maní y soya) [Results of herbicide
trials on oilseeds (peanuts, and soybeans)]. San Cristóbal,
Dominican Republic: Instituto Politécnico Loyola. Informe
no. 3. 5 p. [Spa]*
• Summary: Also published in 1974 in Agro (Dominican
Republic) 3(20):33-35. Address: Dominican Republic.
1947. Pichardo, R.A.; et al. 1974. Resultados de ensayos de
herbicidas en oleaginosas, maní y soya [Results of herbicide
trials on oilseeds, peanuts, and soybeans]. Agro (Dominican
Republic) 3(20):33-35. [Spa]*
• Summary: Also published in 1974 as Informe No. 3, by
the Instituto Politécnico Loyola (San Cristóbal, Dominican
Republic). Address: Dominican Republic.
1948. Sistachs, E.; Leon, J.J. 1974. Control químico de
malezas en soya (Glycine max (L.) Merrill) [Chemical
control of weeds in soybeans]. Revista Cubana de Ciencia
Agricola 8(1):95-110. [Spa]*
• Summary: Two doses of 6 herbicides were applied to
soybeans. Fluorodifen controlled 90% of the weeds, and its
application is recommended at the rate of 3 kg/ha. Address:
Cuba.
1949. Thomas, J.D. 1974. Genetics of resistance to races
of the soybean-cyst nematode. MSc Thesis, University of
Arkansas, Fayetteville. *

1950. Yang, Charles Y. 1974. Soybean rust. AVRDC, Seminar
Series. 22 p. *
• Summary: A good overview of soybean rust. This fungal
disease “has been recorded in the northeastern, central, and
southwestern provinces of China. It has also been reported
in the USSR, Korea, Okinawa, Taiwan, the Philippines,
Australia, Ceylon, India, Malaysia, Thailand, Cambodia,
and Vietnam. Cultivated varieties of soybean known to
be rust resistant in the past are now susceptible. Taichung
4 had much more ﬁeld tolerance to soybean rust, with
relatively fewer pustules, than other cultivated varieties. Two
physiological races of this rust have been identiﬁed through
their characteristic pathogenic reactions... It is believed
that there can be 6-8 cycles of the rust produced within
one growing season” (from AVRDC 1992, #452). Address:
Kyushu Univ., Japan.
1951. Zurita O., H. 1974. Soya: introducción de variedades;
comparación de variedades; selección de líneas; control de
malezas con herbicidas [Soya: Introduction and comparison
of varieties, selection of lines, and control of weeds with
herbicides]. Estacion Experimental General Saavedra,
Informe Anual (Santa Cruz, Bolivia) p. 23-45. For the years
1973-74. [Spa]*
• Summary: Includes 10 tables. Address: Bolivia.
1952. Asgrow Seed Company. 1974. How Asgrow is
committed to... increasing your soybean needs. Des Moines,
Iowa: The Upjohn Company. 15 p. Undated. 28 cm.
• Summary: Contents: You, Asgrow, and the soybean
industry: Introduction, seed quality, crop management, ﬁve
new soybeans for 1975, commitment. Research: Higher
yields, seed quality, the research goal. Why quality soybean
seed pays big dividends: Asgrow handling a big plus, seed
quality, Asgrow handling, new plants, seed sizing, uniform
seed size, tolerance to diseases (especially Rhizoctonia and
Fusarium) and herbicides, genetic purity, germination and
vigor (cold test, growth rate test, accelerated aging test).
New exclusive Asgrow soybeans (for 1975): A2440, A2340,
A2770, A3300, A3440. Crop management: Seven steps that
can increase your soybean yields.
Note: This may be Asgrow’s ﬁrst soybean catalog.
“Encouraged by the Plant Variety Protection Act [PVP Act]
and anticipating the changing demands and decisions that
you will be making, Asgrow has made a ﬁrm commitment to
the soybean industry.
“Asgrow is committed. And, we have a headstart
because several years ago we made a commitment... to
unrelenting research, to new and expanded production
facilities, to expert personnel.
“Seed Quality: Asgrow is convinced that soybean seed
quality is an integral part of maximizing soybean production.
That’s why our new soybean plant at Oxford, Indiana, and
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the new plant at Clarion, Iowa, which is to be completed in
1975 are designed with the ﬁnest, most up-to-date equipment
in the industry.”
Contains many color photos including: (1) A large sign
standing in a ﬁeld of soybeans: “Asgrow seed research
plot. Welcome. New! Soybeans (front cover and p. 8). (2)
A soybean breeder with tweezers holding a soybean ﬂower
between his thumb and foreﬁnger: “Emasculation of the
immature soybean ﬂower, the ﬁrst step toward a new variety”
(p. 3). (3) An aerial view of the winter nursery at Delray
Beach, Florida. It enables Asgrow to grow two additional
crops each year thereby accelerating the research process
(p. 3). (4) A tall, metal spiral separator, “the ﬁnal quality
checkpoint in the processing plant. The seed revolves in the
separator (see inset) with the good seed staying to the outside
and moving onto bagging, while the small or cracked seed
drops out during the process.” (4) A tractor pulling a planter
(p. 14). (5) Spraying a ﬁeld of newly planted soybeans with
herbicide (p. 15). (6) A combine harvesting a ﬁeld of mature
soybeans (p. 15). (7) A bag of Asgrow soybean seeds. A
photo on the back cover shows a bag of Asgrow Soybean
Seeds.
Note: This is the earliest document seen (Jan. 1998)
that uses the term “Agronomic Division” in connection with
Asgrow. Address: Subsidiary of The Upjohn Company,
Agronomic Div., P.O. Box 2010, Des Moines, Iowa.
1953. Asian Vegetable Research and Development Center.
1974. Annual report 1972-73. Shanhua, Taiwan. Soybeans: p.
23-26. *
• Summary: “The AVRDC soybean improvement program
develops and selects varieties that are particularly well
adapted to the tropics and subtropics. Soybean rust is the
most serious soybean disease in Taiwan.” Of 1,996 entries
screened in the world soybean collection during the summer
of 1973, no varieties were found resistant to the disease
(from AVRDC 1992, #9). Address: Shanhua, Taiwan.
1954. Barbulescu, A. 1974. Rezultate privind biologia,
ecologia si combaterea noctuidului Laphygma exigua Hubn.
in conditiile de la Rahst-Iran [Information on the biology,
ecology, and control of Laphygma exigua in Rahst, Iran].
Analele Institutului de Cercetari Pentru Protectia Plantelor
(Romania) 10:333-40. [8 ref. Rom]
• Summary: Discusses Spodoptera exigua. “Investigations
were carried out on the duration of the different development
stages of the Noctuid Laphygma exigua Huebn., the period
of adult emergence in the ﬁeld, and the evolution of the pest
on different crops.” At Rasht, in Iran, the soybean was one of
the crops on which peak insect densities developed.
1955. Estado do Rio Grande do Sul, Assembleia Legislativa,
Comissao de Agricultura e Pecuaria. 1974. $oja [Soja]
[Soya]. Rio Grande do Sul, Brazil: A Comissao. 414 p. No

index. 23 cm. [53 ref. Por]
• Summary: Contents: 1. Introduction. 2. Food: The soybean
in human foods (malnutrition in Brazil, soymilk, lecithin,
isolated and concentrated protein {proteina isolada e
concentrada}), animal feed (the value of protein in animal
feed, the beneﬁcial effect of protein or amino acids on
animals, the importance of soya in feedlots).
Note: This is the earliest Portuguese-language document
seen (Nov. 2015) that uses the term proteina isolada e
concentrada to refer to soy protein isolates and concentrates.
3. Production: Soybean production in Brazil, fertilizers,
harvest, rural credit, minimum prices, future perspectives
on the expansion of the soybean crop. 4. Storage. 5.
Transportation. 6. Industrialization. 7. Commercialization. 8.
Conclusions and suggestions. 9. Appendixes. Address: Rio
Grande do Sul, Brazil.
1956. Fundacao Educacional Padre Landell de Moura,
Colegio do Ar. 1974. Manual de trigo, milho e soja [Manual
of wheat, corn, and soybeans]. Porto Alegre, Brazil:
Fundacao Educacional Padre Landell de Moura. 30 p. + 12 p.
survey. (Curso de telepromocao rural). [Por]
• Summary: Part III gives details on cultivation of soybeans.
Contents: History of the crop. Economic importance.
Soybean varieties. Climate and soil for cultivation. Time of
sowing. Sowing. Spacing and plant densities. Inoculation
of seeds. Cultural treatments. Harvest. Crop rotation. Crop
storage. Diseases. Pests. Address: Porto Alegre, Brazil.
1957. Hamdi, Y.A.; Moharram, A.A.; Lofti, M. 1974. Effect
of certain fungicides on some rhizobia-legume-symbiotic
systems. Zentralblatt fuer Bakteriologie, Parasitenkunde,
Infektionskrankheiten und Hygiene. Abteilung II
129(3/4):363-68. [9 ref. Eng; ger]
• Summary: “Summary: The effect of the fungicides
Spergon, Phygon, Orthocide, Rhizoctole, and TMTD,
applied at the rate of 0.3 and 3% to the seeds of berseem
clover, pea, soybean, and cowpea on the dry weight and
nitrogen content, was evaluated.
“Spergon, while toxic to berseem clover, was less
harmful to peas and soybeans and even stimulatory to
cowpea. Phygon was harmful to soybean, but not so much
for cowpea. Orthocide at 0.3% stimulated soybean, but not
cowpea. The fungicides TMTD and Rhizoctole were harmful
to berseem clover and pea.”
Note: This document is in English, with a summary
in German. Address: Inst. of Soils and Water, Section
Microbiology, Orman, Giza, A.R.E. [Arab Republic of
Egypt].
1958. Leng, Earl R. 1974. Development & food utilization of
soybeans: Summary report of activities and ﬁndings. UrbanaChampaign: University of Illinois, College of Agriculture.
151 p. Contract No. AID/csd-3292. July 1, 1971–March 31,
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1973. [4 ref]
• Summary: Contents: Summary of program and activities.
Agronomy: Trial locations and cooperating agencies.
Variety trials, inoculum trials, general results from trials at
overseas locations, computerized soybean germ plasm data
bank, studies on soybean diseases, agronomy trial results
by country (Costa Rica, Colombia, Ecuador, Brazil, Sierra
Leone, Nigeria, Pakistan, India, Thailand, Indonesia).
Entomology: Soybean Insect Research and Information
Center, International Synoptic Collection of Soybean
Arthropods.
Food utilization: Basic principles and processes,
prototype foods. Demonstrations of the process and
prototype foods.
Appendices: I. Summary: Highlights of University
of Illinois soybean research in India. II. Summary:
Development of a dry, stable dal for India and other
countries. III. Using soybeans as a human food: Basic
home preparation of cooked soybeans. Home preparation of
roasted soybeans. Manufacture of whole-soybean powder
by roller (drum) drying. Manufacture of soybean-corn (1:1)
powder by roller drying. Manufacture of soybean-rice (1:1)
powder by roller drying. Manufacture of soybean-banana
(1:1) powder by roller drying.
Note 1. The ﬁle folder in which this contract report
appears states that Leng was the author; however his name
does not appear on the document. No publication date is
given on the document. We have assigned the date 1974
based on the contract dates; it could have been 1973.
Note 2. This report was the predecessor of the ﬁrst
INTSOY ISVEX report which was published at the
University of Illinois in Oct. 1975. Its full title: International
soybean variety experiment: First report of results, by D.K.
Whigham.
Source: University of Illinois at Urbana-Champaign
(UIUC) archives. 8/1/44 Agriculture, Dean’s Ofﬁce, Box
4, Leng. Address: Agronomist, Univ. of Illinois, UrbanaChampaign, Illinois.
1959. Rice, Elroy L. 1974. Allelopathy. New York,
NY: Academic Press. x + 353 p. Illust. 24 cm. Series:
Physiological Ecology. 2nd ed. 1983. [537* ref]
• Summary: Allelopathy, a synonym for phytotoxicity, is
deﬁned by Rice (p. 1) as “any direct or indirect harmful
effect of one plant (including micro-organisms) on another
through the production of chemical compounds that escape
into the environment.” The term “allelopathy” was coined in
1937 by Dr. H. Molisch.
The soybean (or soybeans) is mentioned on pages 14, 16
(3 times), 54, 185 (twice), 191, 192 (twice), 243, 247, 263
(twice), 324, and 328 (twice).
Contents: 1. Introduction. 2. Historical account
of research on allelopathy. 3. Roles of allelopathy in
phytoplankton succession. 4. Roles of allelopathy in old-

ﬁeld succession. 5. Inhibition of nitriﬁcation by vegetation:
increases during succession and pronounced inhibition by
climax ecosystems. 6. Roles of allelopathy in ﬁre cycle
in California annual grasslands. 7. Roles of allelopathy
in patterning and creation of bare areas. 8. Allelopathy
and the prevention of seed decay before germination.
9. Impact of allelopathy on agriculture. 10. Impact of
allelopathy on horticulture and forestry. 11. Plant parts
that contain inhibitors and ways in which inhibitors enter
the environment. 12. Chemical nature of inhibitors. 13.
Mechanisms of action of inhibitors. 14. Factors affecting
quantities of inhibitors produced by plants. 15. Interrelations
of allelopathy with other types of chemical interactions.
Address: Univ. of Oklahoma, Dep. of Botany and
Microbiology, Norman, OK.
1960. Zambia. Ministry of Rural Development, Rural
Information Services. 1974. Soya bean production. Lusaka,
Zambia. 9 p. 21 cm. [Eng]
• Summary: Describes the basics of soybean production
in southern Africa. Contents: Soils. Land preparation.
Lime. Fertilizer. Varieties. Time of planting. Population
and spacing. Weed control. Pests and diseases. Rotation.
Harvesting. Yields. Forage soybeans. Address: Lusaka,
Zambia.
1961. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China. Soybean News (NSCIC) 26(2):1, 3-4. Jan.
• Summary: “Dr. Richard L. Bernard, ARS-USDA
[Agricultural Research Service] and the University of
Illinois, visited the PRC [People’s Republic of China] in
August-September, 1974. He was a member of an American
Plant Science delegation which consisted of ten scientists
and two Americans who are specialists on China. Dr. Bernard
is in charge of the U.S. world soybean germplasm collection.
In an interview with your editor, Dr. Bernard expressed the
following observations.
“The purpose of the trip, sponsored by the Chinese
Association of Agriculture, was to initiate contact with
Chinese plant scientists to encourage and implement future
exchange of scientiﬁc information and plant materials. For
twenty-ﬁve years there has been very little exchange between
the U.S. and PRC.
“The soybean is very widely grown in China. However,
it is considered to be a major commercial crop in only the
three northeastern provinces. Large amounts of soybeans
are sold from that area to the state for making traditional soy
food products such as soy sauce and various bean curds for
sale throughout China. These foods represent an important
high-protein part of the diet. Soy product foods are in such
demand in the Shanghai area that they are the main food
items which must be rationed in the markets there.
“In most of eastern China soybean plants can be seen
growing in waste areas, gardens, and small ﬁelds even where
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it is not a major crop. In the Peking and Sian areas, the
ripe seeds are used in food products usually by the grower
himself or at least within the commune. In the Nanking,
Shanghai, and Canton areas, the soybean is used as a green
vegetable in addition to using the ripe seeds. Large quantities
of soybeans are sold in the market when they are in the green
pod stage. In some areas the soybean seed or the whole
plant is used for livestock feed. The plant is also used for
green manure or hay as it was in this country on much of our
acreage until World War II.
“Cropping practices: In the Northeast, soybeans are
planted in late April or May and harvested in September and
October. The season is considered too short to permit double
cropping. Seeds are planted 5 cm deep on top of ridges
formed about 20 cm high and 60 cm apart (24 inches). Ridge
planting keeps excess water from the seedlings and provides
a warmer seedbed in early spring. A good plant population is
about 170,000 plants per hectare. That is only half the U.S.
rate.
“Planting is done by hand or with a planter. Handthinning is often practiced. Manure is applied at the rate of
30 to 40 tons per hectare (2.471 acres). Soybeans are rarely
irrigated in this area. Hand weeding is the common practice
but some herbicides are used on highly mechanized farms.
Soybeans are usually harvested with a hand sickle, and after
a little drying are threshed with an electrically powered
cylinder thresher.
“An unusual planting pattern was observed in central
Kirin province where virtually all soybeans are intercropped
with corn. Six to eight-row strips of soybeans are planted
between much wider strips of corn.
“In other areas of eastern China the ways of growing
soybeans are as varied as the climate, topography and
cropping systems into which they must ﬁt. Soybeans, more
than any other crop, are used to plant in what otherwise
would be wasted land. They are seeded along ditch banks,
stream banks, terrace walls, roadsides, paddy dikes, ﬁeld
margins and any other odd shaped piece of land too small or
too steep for commercial crops. ‘Normal’ cultural practices
are almost non-existent under these conditions. Weeds are
sometimes controlled by hand clipping or with grazing
livestock. Although soybean stands and growth are poor,
some food or feed is produced from land which would
otherwise be unproductive.
“Soybeans are found throughout China with some
small ﬁelds in most areas. Soybeans are intercropped with
corn or sorghum in the North and with fruit trees, bananas,
mulberries, etc. in the South. Everywhere soybean plants are
seen in small gardens around farm homes, and are often the
predominant plant in the garden. Soybeans may be double
cropped after winter grains in the North. In the South two
crops are possible.
“Breeding: The major soybean breeding center Dr.
Bernard visited was the Kirin Academy of Agriculture

at Kungchuling. Two other stations visited were the
Genetics Institute in Peking and the Northwest College of
Agriculture located west of Sian in Shensi province. There
are other breeding centers in the northeastern provinces of
Heilungkiang and Liaoning. There may be only a few small
breeding or testing programs elsewhere in China.
“Soybean breeding has evolved since 1949 from an
early stage when local varieties were gathered, evaluated and
superior selections were popularized to the present stage.
They now develop improved varieties through intervarietal
hybridization followed by pedigree selection. Approximately
80 percent of the soybeans seeded in Kirin province are
improved varieties developed at academies or agricultural
colleges. In other parts of China where soybeans are not an
important commercial crop, local varieties are much more
dominant.
“Soybean breeding was started at Kungchuling after
1949 by ﬁrst collecting local varieties. In 1956 growers
throughout China were asked by the Ministry of Agriculture
and Forestry to collect local varieties. At Kungchuling the
better local varieties were identiﬁed and promoted. Kirin
local varieties have a growing period ranging from 110 to
140 days and seed size ranging from 10 to 20 grams per 100
seeds” (Continued). Address: Univ. of Illinois.
1962. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China (Continued–Document part II). Soybean News
(NSCIC) 26(2):1, 3-4. Jan.
• Summary: (Continued): “The predominant plant type is
indeterminant with semi-determinant next and determinant
last. Predominant characteristics of varieties currently grown
in Kirin are white ﬂowers, gray pubescence and about onethird have narrow leaves. Scientists preferred the narrow
leaves ‘to get better light penetration’ but they didn’t feel that
seed yield was necessarily higher.
“Intervarietal crossing has involved varieties from
Kirin and other provinces in China. Pollination is done on
an unusual time schedule with emasculation beginning at 5
AM and pollination from 8 to 10 AM. After 10 the pollen is
gone. A winter nursery on Hainan Island is used to grow F1
and alternate generations to accelerate the breeding program.
There was about one hectare of F2 populations being grown
at Kungchuling involving about 50 different combinations.
The F5 to F8 generations are grown in progeny rows there
(1300 in 1974) and visually selected lines are performance
tested in subsequent years.
Note: When the Japanese controlled Manchuria,
they did extensive and very professional soybean varietal
development at Kungchuling. This work is described by W.J.
Morse in his unpublished log in 1930.
“Final strain testing is done in a regional test grown at
Kungchuling and over 30 other locations in the province. The
1974 test consisted of 25 varieties including experimental
strains developed at Kungchuling and at 5 district research
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institutes. The Kungchuling tests were at 2 population rates
in plots 5 rows wide spaced 60 centimeters apart and 10
meters long in 4 replications with 1 replication at a higher
fertility level. The expected yield level was 2000 to 3500
kilograms per hectare (30 to 50 bushels per acre).
“There was also a test of 11 U.S. varieties of maturity
groups I to IV being grown at Kungchuling for the ﬁrst time.
Amsoy 71, Beeson, Calland, Clark63, Corsoy, Harosoy63,
Kanrich, SRF 307, Wayne, Wilkin, and Williams were the
U.S. varieties being tested. Growth was good with a height
of nearly 4 feet on the taller varieties with no lodging, partly
because of the low population of 170,000 plants per hectare.
The varieties were similar to their appearance in the U.S.
except Williams was stunted and poorly podded.
“In addition to intervarietal hybridization, a mutation
breeding program is underway using x-rays or gamma rays
to develop earlier maturity. Some progeny rows in the R5
generation appeared to be earlier than the check variety.
“Objectives of their breeding program are: (1) higher
yield, (2) high oil content, (3) resistance to pests (4)
adaptation to intercropping, and (5) strong stems. They
have developed 8 improved varieties at Kungchuling and
popularized them in the Kirin province and nearby areas. The
major pest problem in Kirin is the soybean pod borer. Fields
not treated with insecticide have 10 to 20 percent of the pods
infested. A local variety has been found to have moderate
resistance. Although soybean mosaic is not considered
important in the breeding program, Dr. Bernard observed that
a mosaic-like disease appeared to be affecting yields. Aphids
are a major insect problem but resistant varieties have not
been found.
“The only cultural research on soybeans was seen
at Kungchuling where experiments were conducted on
intercropping with corn. Preliminary results indicated 6 row
strips of soybeans alternated with corn produced more total
yield from the land.
“The soybean breeding program at the Genetics
Institute, Peking, started in 1968 with emphasis on disease
resistance. Two varieties have been developed which are
resistant to purple stain and are being grown by farmers. The
main disease problems now are 3 viruses, soybean mosaic
(the most serious), soybean stunt, bud blight, and the leaf
disease target spot. Soybean mosaic stunted plants were
almost podless and had much more severe symptoms than
plants associated with the disease in the U.S. Resistance has
been identiﬁed by observing plants in the ﬁeld, checking
with inoculation tests and by use of the electron microscope.
Two varieties were found to be moderately resistant and 2
appeared to be immune.
“Having found disease resistance, their next step will
be to breed for yield and lodging resistance. Determinant
varieties having lodging resistance are being grown in
the lowland, and indeterminant varieties are grown which
do well in poor soil areas in the upland. North of Peking

soybeans of an indeterminant type with medium to small
seeds were interplanted with corn and grain sorghum but did
not appear to have good yields in competition with the taller
crops. Grown alone, the varieties appeared to be much better.
Soybean breeding at the Northwest College of Agriculture
west of Sian was initiated more than 10 years ago and is
in cooperation with the nearby Academy of Agriculture
which is the source for germplasm. Their ﬁrst objective
is to develop early maturing varieties to be planted after
wheat harvest in mid-June for harvest during the ﬁrst half
of October. Disease resistance is their second objective with
work concentrated on an unidentiﬁed virus which causes
stunting of the plant and wrinkling of the leaves. The only
other disease considered is bacterial leaf spot. Although pod
borer is the most important insect pest, adequate resistance
has not been found.
“A new determinant variety was developed in 1970
at the College by pedigree selection. It grows 70 to 80
centimeters tall when planted after wheat, matures early
in 105 to 110 days, is shatter resistant and virus resistant.
Farmers are growing it in central Shensi province. Local
varieties in Shensi are used for bean curd or annual fodder
for cattle and hogs. There are a number of black-seeded
indeterminant varieties grown for fodder. Sometimes the
threshed grain is fed to cattle and hogs.
“In the remainder of China there does not appear to be
much soybean research. Because the crop is widely grown in
China and is an important source of protein, especially in the
diet of rural people, Dr. Bernard believes more research is
justiﬁed in the PRC.
“Wild soybeans: The wild soybean is a source of
germplasm that is apparently not being used in China. It
occurs in many areas and was observed to be abundant in the
Northeast. Perhaps it was eradicated from many agricultural
areas of China since it was not found in the Peking, Sian
and Canton areas. It was only found in forest parks and
wasteland around a factory and airport in the NankingShanghai area. At the Institute of Botany of the Academy of
Science at Peking the herbarium has a collection of about
100 sheets of Glycine soja from 17 provinces or regions. An
interesting report of G. hainanensis (or Teyleria koordersii)
was found by Dr. Bernard at the herbarium of the Sun Yat
Sen University in Canton. This specimen, collected in 1933
on Hainain Island was listed as an annual with seeds and
pods appearing to be close to G. soja. However, the pods
occur in rather large clusters and have up to 7 seeds per pod
which would make it an interesting variant of G. soja, if not
a distinct species. This species should be obtained for further
study and as potential germplasm for soybean breeding.”
A small portrait photo shows Dr. Richard L. Bernard.
Address: Univ. of Illinois.
1963. Asgrow Seed Co. 1975. Asgrow recommends: 7 steps
to help you increase soybean yields by 15 to 20%–or more
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(Ad). Soybean Digest. Feb. p. 12-13.
• Summary: 1. Select superior varieties. 2. Use seed
produced with utmost care. 3. Plant carefully at the proper
depth and time. 4. Match seeding rate to row widths. 5.
Maintain adequate soil fertility. 6. Control weeds and insects.
7. Reduce harvesting losses.
“New Soybean Management Manual available!
Ask your Asgrow representative for your free copy of
the comprehensive, new Soybean Management Manual
that details these and other yield-improving management
practices.
“Ask him, too, for complete information on the ﬁve
new Asgrow brand soybeans introduced this year and take
another step toward increasing soybean yields.”
Color photos show: A bag of Asgrow soybean seeds.
Rows of soybeans growing in a weedless ﬁeld. A combine
harvesting soybeans. Address: Subsidiary of The Upjohn
Company, Agronomic Headquarters: P.O. Box 2010, Des
Moines, Iowa 50310.
1964. INTSOY Newsletter (Urbana, Illinois). 1975. INTSOY
entomological pest management program. No. 3. p. 1. Feb.
• Summary: “To aid research on soybean insects, two
computerized systems have been developed–the Soybean
Insect Research Information Center (SIRIC) and the
International Reference Collection of Soybean Arthropods
(IRCSA). SIRIC now contains over 12,000 citations of
scientiﬁc notes, papers, and reports that deal with all aspects
of soybean-associated arthropods. IRCSA contains over
1,500 different species... from 25 different countries.”
1965. La Hue, Delmon W.; Kirk, L.D.; Mustakas, G.C. 1975.
Fate of dichlorvos residues during milling and oil extraction
of soybeans. Environmental Entomology 4(1):11-14. Feb. [5
ref]
• Summary: Dichlorovos is a potent insecticide. Residues
can be removed from soybean hulls and crude meal by
toasting, and from the crude oil by reﬁning. Address: 1.
Entomologist, Grain Marketing Research Center, Manhattan,
Kansas 66502; 2-3. Chemical Engineer and Principal
Chemical Engineer, Northern Regional Research Lab.,
Peoria, Illinois 61604.
1966. Takeda, Kenneth Y.; Sakuoka, Richard T. 1975.
Vegetable soybeans. University of Hawaii Cooperative
Extension Service, Home and Garden Vegetable Service No.
14. 2 p. Feb.
• Summary: Contents: Climatic requirements. Soil
management and fertilization. Planting. Irrigation and
cultivation. Insect control. Disease control. Harvesting. Seed
availability.
“Soybeans can be grown year round in most locations
in Hawaii by planting the best adapted varieties. Kailua and
Kahala, 2 vegetable-type soybean varieties developed by

the University of Hawaii, yield well in Hawaii. Vegetable
soybean varieties developed in Japan will give good growth
and production only when planted between March and
August.”
“Vegetable soybeans are ready to harvest about 65 to 70
days after planting. The whole plant is usually pulled when a
majority of the pods are well-ﬁlled, but before the pods turn
yellow.” Address: 1. Asst. Specialist in Horticulture; 2. Seed
Specialist.
1967. Boquet, D.J.; Williams, C.; Birchﬁeld, W. 1975.
Resistance in soybeans to ﬁve Louisiana populations of
the root-knot nematode. Plant Disease Reporter (USDA)
59(3):197-200. March. [10 ref]
• Summary: “Five root-knot nematode (Meloidogyne
incognita) populations in Louisiana differed widely in their
ability to reproduce successfully on soybeans... Eighteen
soybean strains and cultivars differed considerably in
reaction to these ﬁve nematode populations. Based on
average egg-mass indices for two greenhouse tests, D696344, Laredo, Delmar, and Bethel were highly resistant;
Forrest and Bragg were moderately resistant; and Hill and
FC 33 243 had low resistance to M. incognita. The 10
cultivars that had very little or no resistance were Mendota,
Habaro, Palmetto, Mandarin 507, Mukden, Monroe,
Blackhawk, Peking, S-100, and Lee 68.”
“Part of a dissertation submitted by the senior author in
partial fulﬁllment of the requirements for the Ph.D. degree.”
Address: Louisiana State Univ., Baton, Rouge, LA 70803.
1968. Camerman, A. 1975. Soybeans in Rwanda. INTSOY
Series No. 6. p. 233. D.K. Whigham, ed. Soybean
Production, Protection, and Utilization: Proceedings of a
Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “Soybeans were introduced into Rwanda by
INEAC [Institut National pour l’Étude Agronomique du
Congo Belge] in the 1920s. Farmers started showing interest
in soybeans in 1960. In 1969 production amounted to 550
ha and in 1973 there were 1,640 ha. The main reasons for
such interest are: 1. Intensive extension work by the nutrition
centers scattered around the country. These centers have
demonstrated how to cultivate and how to prepare soybeans
in the form of milk, cheese, ﬂour. 2. Soybeans are more
resistant to diseases than beans (Phaseolus vulgaris), which
are a basic staple of Rwandans. 3. Soybeans are ecologically
plastic (ﬂexible).
“The most widespread variety is Palmetto from
Colombia.”
Inoculated soybeans at the Rubana station give yields
of 1,800–2,000 kg/ha, and on peasant farms 1,400 kg/ha.
ISAR has shown that inoculation is very important, being the
equivalent to the application of fertilizer containing 50–100
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kg of nitrogen per hectare.
“The government of Rwanda envisages building, by
1976, a polyvalent oil mill based mainly on peanuts and
soybeans. As soon as the mill is completed, 5,000 ha could
be put under soybeans.
“Starting in 1975, ISAR hopes to cooperate with the
International Soybean Program (INTSOY) in order to
introduce new high-yielding varieties as soon as possible.”
Address: Head, Botany Section, Inst. des Sciences
Agronomiques du Rwanda (ISAR), Rubana, BP 167, Butare,
Rwanda.
1969. Eskandari, F. 1975. Problems of soybean diseases
in Iran. INTSOY Series No. 6. p. 211. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “Since 1971, along with the development of
soybean cultivation in Iran, efforts have been made by the
Department of Plant Protection, College of Agriculture,
University of Tehran, to identify the important diseases of
this crop. Three important diseases have been so far reported:
Soybean Downy Mildew, Soybean Mosaic Virus, Soybean
Wilt.” Address: Assoc. Prof., Faculty of Agriculture, Univ. of
Teheran [Tehran], Karadj, Iran.
1970. Fadhil-Alzubaidi, -. 1975. Planting soya bean in
Iraq. INTSOY Series No. 6. p. 212-14. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “In the past, soya bean was unknown to Iraqi
farmers and its cultivation was not practiced on the state
farms and it was not used by the technicians. It was known
only theoretically in colleges and agricultural institutes.
Within the last four years, however, soya bean cultivation has
been started in Iraq in the form of tests by Iraqi agricultural
technicians. Broad research studies and scientiﬁc tests
have been initiated to ﬁnd out the best ways of soya bean
cultivation in Iraq and many training stations have been
opened (in Mosul, Alhawijah, Suweira, Allatiﬁyah, Abu
Guraib). The varieties that have been cultivated are Lee and
Bragg.
“The General State Company for Plant Production
planted 2,000 donum (1 donum = 0.25 ha) of soya bean in
Suweira during the planting season of 1974, to ﬁnd out the
best methods for cultivation, including the best system and
time for planting, and the machinery needed.”
A table of the results from the “wettable system” in 1974
shows that the soybeans were ﬁrst planted on June 5.
Another table (p. 213) of a 1973 test on Allatiﬁyah farm,
where Bragg and Lee varieties were planted, shows that

Bragg was ﬁrst planted on 12 April 1973.
“Summary: Based on the planting at Suweira in 1974,
the following conclusions have been reached: 1. The
wettable system [using a cotton seed drill] is the best way
of planting soya bean. The furrowing system using the grain
seed drill is also successful... 4. The best time for planting
soya bean is June.”
Note: This is the earliest document seen (Dec. 2007)
concerning soybeans in Iraq, or the cultivation of soybeans
in Iraq. This document contains the earliest date seen for
soybeans in Iraq, or the cultivation of soybeans in Iraq (12
April 1973). The source of these soybeans was probably
INTSOY, at the Univ. of Illinois, USA. Address: Agricultural
Engineer, General State Co. for Plant Production, Baghdad,
Iraq.
1971. Finlay, R.C. 1975. Intercropping soybeans with
cereals. INTSOY Series No. 6. p. 77-85. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign). [35 ref]
• Summary: “Soybean has become the most important
legume in the Western Hemisphere. Probably the most
important food legume in Africa is cowpea. Ninety-eight
percent of cowpeas grown in Africa are intercropped.
“Mixed cropping or intercropping is a husbandry system
in which different crop mixtures are grown at the same time
on the same area of land.
“As a cultural practice, the reasons for the popularity of
intercropping among small farmers in tropical environments
are: Flexibility, proﬁt maximization, resources maximization,
risk minimization, soil conservation, soil fertility
maintenance, weed control, nutritional reasons, sustenance
income, traditional popularity.” Address: Visiting Research
Fellow, Dep. of Crop Science & Production, Univ. of Dar es
Salaam, P.O. Box 643, Morogoro, Tanzania.
1972. Gangrade, G.A. 1975. Some aspects of soybean
entomological work in Madhya Pradesh, India. INTSOY
Series No. 6. p. 141-46. D.K. Whigham, ed. Soybean
Production, Protection, and Utilization: Proceedings of a
Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign). [13 ref]
• Summary: Contents: Insects of seeds and germinating
seedlings. Insects of stems. Insects of foliage. Insects of
ﬂowers and pods. Insects of stored soybean grain. Address:
Prof. and Principal Investigator, Dep. of Entomology,
Jawaharlal Nehru Agricultural Univ., Jabalpur, India.
1973. Herath, H.M.E. 1975. Soybean cultivation in Sri
Lanka: A progress report. INTSOY Series No. 6. p. 239-51.
D.K. Whigham, ed. Soybean Production, Protection, and
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Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean was ﬁrst introduced to Sri Lanka in
1947. Various trials were carried out in the dry zone and hill
country but, because soybean was unable to compete with
other pulses, little attention was given to it...
“Failure of attempts to grow soybeans in the past has led
to a general belief that they cannot be grown in Sri Lanka in
sufﬁcient quantities for commercial exploitation. In 1973,
however, with the introduction of the ﬁrst International
Soybean Program (INTSOY) kits to Sri Lanka, it has been
found that soybean does very well in most locations, and
research since then has shown that there is a possibility of
intercropping certain plantations with soybean...
“Soybean is mainly consumed in Sri Lanka as a
substitute for lentils. There is also an increasing demand
for soy ﬂour used in a mixture with rice and wheat ﬂour.
Pilot projects for the production of soy milk, soy oil and
blending of cowmilk for spray-drying have been initiated.
Since there is a severe shortage of animal feed, soybean and
its by-products are being increasingly used in the livestock
industry.
“The acreage under soybean is increasing annually, from
a few acres in 1971 to nearly 5,000 acres in 1974.”
Detailed information on soybean production research is
given, including yields for many varieties tested, nutritional
composition of varieties, nodulation data, effect of spacing
on yield, effects of pesticides on nodulation, and effect of
storage at various temperatures and times on germination of
different varieties.
A map of Sri Lanka shows the “General agro-climatic
zones of Sri Lanka and International Soybean Program
(INTSOY) locations for 1974.” Colombo and CARI are both
in the West Zone in the southwest of the country. Address:
Central Agricultural Research Inst., Peradeniya, Sri Lanka.
1974. Jowana, M.Z. 1975. Soybean in Saudi Arabia.
INTSOY Series No. 6. p. 234. D.K. Whigham, ed. Soybean
Production, Protection, and Utilization: Proceedings of a
Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “Soybean is not presently grown in Saudi
Arabia. In 1973 the Ministry of Agriculture and Water started
ﬁeld trials and observations to study the possibilities of
growing this crop in some parts of the Kingdom.
“The 1973 variety trials were conducted at four locations
using six varieties from Taiwan...
“Four varieties were planted at Uneizah on 6 October
1973 and were harvested on 14 January 1974. Yields in kg/ha
were: Kaohsiung No. 3, 340; Wakashina, 115; Tainung No. 4,
174; and Shih-shih, 193. All four varieties were affected by
rust diseases.”

Note: This is the earliest document seen (Dec. 2007)
concerning soybeans in Saudi Arabia, or the cultivation
of soybeans in Saudi Arabia. This document contains the
earliest date seen for the cultivation of soybeans in Saudi
Arabia (Oct. 1973; one of two documents). Address:
Director, Plant Production Div., Dep. of Research and
Development, Ministry of Agriculture and Water, Riyadh,
Saudi Arabia.
1975. Rachie, K.O.; Plarre, W.K.F. 1975. Breeding
methodology for tropical soybeans. INTSOY Series No. 6. p.
29-47. D.K. Whigham, ed. Soybean Production, Protection,
and Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [11 ref]
• Summary: Contents: Opting for improvement. Climatic
considerations. Problems in breeding methodology:
Improving agronomic characters, improving seed quality,
efﬁciency of nitrogen ﬁxation, economic factors. Adapted
methodology: Varietal improvement, seed multiplication,
land preparation, planting and inoculation, weed and
pest control, ﬁeld plot technique, harvesting-threshingstorage, ﬁeld evaluation, equipment requirements, supplies.
Conclusion and summary.
The authors note that soybeans are already well
established in the tropics at intermediate elevations and
in the subtropics. They hasted to add, however, that it is
questionable whether soybeans can be established in the
low latitude, low elevation tropics and suggest that success
depends upon favorable conditions and good management.
Address: 1. Asst. Director and Grain Legume Improvement
Program Leader, IITA, Ibadan, Nigeria.
1976. Tattersﬁeld, J.R. 1975. Soya beans in Rhodesia.
INTSOY Series No. 6. p. 227-32. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign). [15 ref]
• Summary: Contents: Introduction. Research: breeding,
rhizobium inoculants, fertilizers, weed control, agronomy,
entomology, plant physiology, mechanization. Extension.
Introduction: “Soya beans have, until now, played
a minor role in the agricultural economy of Rhodesia.
Production has been conﬁned to commercial farms. Farmers
of communal land have not produced soya beans to any
extent, preferring to grow groundnuts, ﬁeld beans, and
cowpeas as edible legume seeds both for home use and for
sale.
“Soya beans can be grown successfully as a summer
crop in rotation with irrigated winter wheat. Timing of the
two crops is very satisfactory, soya beans occupying the land
from late November to early April and wheat from early May
until late October. The same machinery can be used for both
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crops and the irrigation necessary for wheat is also available
for soya beans if rainfall is inadequate, thus ensuring high
yields. As to fertility, the crops are complementary; soil
nitrogen is enhanced somewhat by soya beans for use by
wheat and, after heavily fertilized wheat, residual phosphate
and potash can sustain the soya beans.
“Soya beans also rotate well with maize and cotton.
Beneﬁts from preceding maize and cotton with soya beans
include residual nitrogen, easy ploughing and soil moisture
conservation, good tilth, ability to plant maize and cotton
early, more ﬂexibility with chemical weed control systems,
and better utilization of labor and machinery by spreading
peak demands. Although these are real beneﬁts, economic
considerations of costs and prices will be the main factors
determining the popularity of soya beans compared with
the other Crops. Under present conditions, given good
management, the proﬁtability of maize and soya beans
appear to be similar.
“Yields of soya beans have until recently been
disappointingly low, but with better varieties, better growing
methods, and favorable prices, an improvement has been
noted (Table 1). National average yields are usually below
those expected by efﬁcient producers. Farm yields of soya
beans of 2,700 kg/ha are being achieved by a number of
proﬁcient growers and ﬁeld yields as high as 4,400 kg/ha
have been recorded. Recently, in variety trials, yields of
5,500 kg/ha were achieved. The indications are, therefore,
that with the general application of good management
practices and a satisfactory cost/price relationship, a marked
improvement in the national average yield should occur.
“Research: In the late 1950s it was considered that soya
beans could play an important role in Rhodesian agriculture.
At that time yields and prices were low but it was anticipated
that research could lead to increased yields and that the
demand for such a valuable food crop would inevitably
rise. To increase yields, a research program was initiated
involving various disciplines in the Department of Research
and Specialist Services. Some soya bean research has also
been conducted at the University of Rhodesia in the ﬁelds
of plant physiology and microbiology, and the Department
of Conservation and Extension has studied mechanization
problems. A brief account of the research to date, and some
key references of published work are given below.
“Breeding: The ﬁrst soya bean breeding in Rhodesia
occurred in the 1920s and 1930s, resulting in the release
of a number of ‘Hernon’ strains (1, 9). A second and much
larger program was started in 1963 (13) which is now well
established and to which the comments below apply.” It is
based at the Salisbury Research Station. Since 1963 three
varieties have been released for commercial use: Rhosa from
South Africa, Bragg from the USA, and Orbi from Rhodesia.
Address: Principal Research Ofﬁcer, Salisbury Research
Station, Salisbury, Rhodesia.

1977. Thomas, J.D.; Caviness, C.E.; Riggs, R.D.; Hartwig,
E.E. 1975. Inheritance of reaction to race 4 of soybean-cyst
nematode. Crop Science 15(2):208-18. March/April. [7 ref]
• Summary: “Backcross data also appeared to conﬁrm this
inheritance pattern. Segregation in the F2 generation gave a
good ﬁt for a ratio of three resistant and 61 susceptible plants
from two crosses; Hill x PI 90763 and Mack x PI 90763
which involved very susceptible and moderately resistant
parents. This ratio indicated one dominant and two recessive
genes conditioned resistance in these crosses. Apparently
two additional loci with two alleles at each locus, also are
necessary for resistance to race 4.” Address: 1-3. Univ. of
Arkansas, Fayetteville, AR.
1978. Whigham, D. Keigh. ed. 1975. Soybean production,
protection, and utilization. INTSOY Series No. 6. 266 p.
March. Proceedings of a Conference for Scientists of Africa,
the Middle East, and South Asia. Held 14-17 Oct. 1974 at
Addis Ababa, Ethiopia (College of Agric., Univ. of Illinois at
Urbana-Champaign). [100+ ref]
• Summary: Contents: Foreword, by William N. Thompson,
Director of INTSOY. List of Participants (directory of 97
people). Introduction (3 papers). Invited papers: Production
(8 papers). Protection (4 papers). Utilization (3 papers).
Country reports (18 papers). Volunteered papers (2 papers).
Individual papers are cited separately. Address: Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
1979. Shanmugasundaram, S. 1975. The soybean
improvement program at the Asian Vegetable Research and
Development Center. Soybean Genetics Newsletter 2:5-6.
April 1.
• Summary: “In 1971, the Asian Vegetable Research
and Development Center (AVRDC) was created as an
international research organization responsible for improving
the production and nutritional quality of vegetable crops
in the humid tropics. The Center is located to the north of
Tainan City in southern Taiwan (between 23º07’07” and
23º06’36” north latitude, and between 12Oº16’45” and
120º17’28” east longitude at an elevation of nine meters
AMSL [Above Mean Sea Level]).
“In March 1973, AVRDC selected the soybean as one
of the six crops to receive initial emphasis in its research
program.
“The goal of AVRDC’s soybean improvement program
is to develop and select varieties that are especially well
adapted to the tropics and subtropics, where too few
soybeans are grown today and where yields on farmers’
ﬁelds are low.
“Currently, our soybean research is focused on: (1)
exploring the factors limiting the soybean’s yield potential
in the humid tropics; (2) studying the effects of different
photoperiods which limit the adaptability of the soybean; and
(3) breeding for multiple disease resistance.
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“Our ﬁrst activity was to collect germplasm from around
the world. To date we count 5133 cultivars from 42 different
countries in our world collection. We, of course, are most
interested in increasing our collection and welcome any
assistance from fellow breeders in this aspect.
“Yield trials of our elite selections have indicated
the possibility of obtaining yields of around seven tons
per hectare under our conditions at Shanhua. Further
experimentation is in progress to conﬁrm this high yield
potential.
“Our opinion is that the tropical soybean should have
low photoperiod sensitivity, and should not ﬂower too
early in hot weather (some varieties when grown in the
tropics start ﬂowering before they have developed sufﬁcient
vegetative growth to produce a satisfactory crop). From a
ﬁeld screening of 2041 accessions, we tentatively identiﬁed
505 cultivars as photoperiod insensitive. Further screening
identiﬁed 168 accessions as photoperiod insensitive in both
the spring and fall seasons.
“Accessions carrying resistance or different degrees of
tolerance to soybean rust, SMV, bacterial pustule, downy
mildew, purple seed stain, and root-knot [nematode] disease
have been identiﬁed through ﬁeld screening under natural
infection. In some cases, resistance has been conﬁrmed in the
greenhouse with artiﬁcial inoculation.
“Our hybridization program to combine resistance to the
various diseases with a high yield potential has produced a
number of highly promising selections which are presently in
the F4 and F5 generations. Nearly 10,000 single plants from
over 800 different cross combinations have been advanced in
this program.
“During 1974 we sent out 4719 cultivars, as well as
11 selections in the F3 generation, and 340 in the F4, to 33
scientists in 21 countries. We hope to expand our scientistto-scientist outreach activities considerably in the future.
We have also sought to cooperate fully with INTSOY and
the other international agricultural research centers to better
meet our common goal to produce more food for mankind.
“An annual report is published every year (1974’s will
be ready in July); you are welcome to write AVRDC’s Ofﬁce
of Information Services to be included in our mailing list.
“Speciﬁc germplasm or early and advanced segregating
populations (or both) are available to fellow researchers.
You may direct your correspondence and requests to: S.
Shanmugasundaram...” Address: AVRDC, P.O. Box 42,
Shanhua, Tainan (741), Taiwan.
1980. Sepasgozarian, H. 1975. Bekaempfungsversuche
gegen Spinnmilben bei Zuckerrueben, Soja und
Bastardsafran mit verschiedenen akarizidwirksamen
Substanzen im Iran [Control tests for spider mites on sugar
beet, soybean and safﬂower with different compounds with
acaricidal action in Iran]. Gesunde Pﬂanzen 27(4):63-66, 68.
April. [7 ref. Ger; eng]

• Summary: To control spider mites (Tetranychidae) various
acaricides were used, listed her in descending order of
effectiveness in these tests: Morocide (binapacryl), Kelthane
(dicofol), Akar (chlorobenzilat), and Rogor (dimethoate).
Address: Universitaet Teheran [Tehran], Karadj-Teheran,
Iran, P.O.B. 2650 Teheran.
1981. Sprague, G.F. 1975. Agriculture in China. Science
188(4188):549-55. May 9.
• Summary: Contents: Introduction. Agricultural research
in China. Map of eastern and central China showing all
provinces and major cities. Organization of communes.
Fertilization. Cropping systems. Plant protection. Rice.
Wheat. Corn. Sorghum and millets. Soybeans. Vegetables
and fruits. Animal production. Outlook for expanding crop
production during the next decade.
This article is based on observations made by the U.S.
Plant Studies Delegation on their recent visit to China (26
Aug. to 23 Sept. 1974), and on conversations with the many
scientists contacted. A more detailed report will be published
by the National Academy of Sciences. Among the delegation
members was Richard Bernard, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
Concerning soybeans: “In the central and southern areas,
soybean culture is largely limited to small ﬁelds, gardens,
ditch banks, and other waste lands. Only in the northeastern
provinces does it become an important ﬁeld crop. Here it
is grown in pure stands or interplanted with other crops,
primarily corn or sorghum.
“Soybeans are used for food in the green stage, but the
more common use is in the manufacture of soy sauce and the
various bean curd products. The vines, pods, and waste grain
are also used as livestock feeds.
“Some soybean breeding work is done at the Genetics
Institute in Peking, but the major breeding effort is
concentrated in the northeastern provinces of Kirin,
Heilungkiang, Liaoning, and at the Northwest College
of Agriculture in Shensi province.” Address: Dep. of
Agronomy, College of Agriculture, Univ. of Illinois, Urbana.
1982. Dowler, Clyde C.; Parker, M.B. 1975. Soybean weed
control systems in two southern coastal plain soils. Weed
Science 23(3):198-202. May. [3 ref]
• Summary: “Abstract: We compared eight weed control
systems in soy beans using several combinations of the
herbicides triﬂuralin, alachlor, dinoseb, chloroxuron, and
linuron, with or without cultivation to cultivation only and
cultivation plus handhoeing.
“Cultivation plus handhoeing controlled the most
weeds.”
“Triﬂuralin or alachlor applied as a preemergence
treatment followed by postemergence treatments of
chloroxuron, dinoseb, and linuron controlled weeds nearly
as well as cultivation plus handhoeing.” Sicklepod was the
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main weed species remaining at harvest. Address: ARS,
USDA, Southern Region, and the Univ. of Georgia, College
of Agriculture, Georgia Coastal Plain Exp. Sta., Tifton, GA
31794.
1983. Headley, J.C. 1975. The economics of pest
management decisions by individual growers. Iowa State J.
of Research 49(4):623-28. Part 2. May. [9 ref]
• Summary: “This paper makes use of much work by C.
Robert Taylor, ‘Dynamic Economic Evaluation of Pest
Control Strategies,’ unpublished Ph.D. thesis, University
of Missouri, 1972.” There has been little examination of
the economic problems related to pest management at the
grower and at the regional levels. The author believes that
the problems of dealing with pest competition are systemtype problems. Therefore it is necessary to understand the
signiﬁcant parts of the system before proposing system-type
solutions. In this paper the decision problems of individual
producers are examined. “The situation covered will be (1)
use of economic-injury levels under certainty in a static
framework, (2) use of economic-injury levels under risk in a
static framework, and (3) use of dynamic-injury levels under
certainty in a dynamic framework.”
Note: This is earliest English-language document seen
that uses the term “pest management” in connection with
soybeans. Address: Univ. of Missouri, Columbia.
1984. INTSOY Newsletter (Urbana, Illinois). 1975. INTSOY
pathology program. No. 4. p. 1-2. May.
• Summary: “This article continues our series describing
aspects of the INTSOY program. The objectives of
INTSOY’S research in pathology are to identify the limiting
soybean diseases in the tropics and subtropics, to generate
basic information about, soybean pathogens that can be used
to predict their spread and importance, to devise methods
to control or reduce the impact of soybean diseases, and to
assist in breeding tropically adapted soybean cultivars with
resistance to important pathogens.
“Soybeans are historically a crop of the temperate
regions, and so our knowledge of soybean diseases is based
primarily on experience in temperate latitudes. Therefore,
our ﬁrst important objective is to identify diseases that occur
in soybeans in the tropics and subtropics.
“INTSOY pathologists from the University of Illinois
at Urbana-Champaign and the University of Puerto Rico,
Mayaguez Campus, are closely observing soybeans and
other more common tropical legumes at various substations
of the Estacion Experimental Agricola in Puerto Rico.
Diseased tissues are collected, and the pathogens are
isolated and identiﬁed. INTSOY personnel also cooperate
with other pathologists around the world to keep abreast of
developments in soybean pathology elsewhere.
“Preliminary studies on soybean diseases in the tropics
and subtropics indicated several areas that will require more

detailed research. Further studies are now underway to
determine the nature of the whiteﬂy-transmitted pathogen
that causes a severe yellow mosaic disease of soybeans in
Puerto Rico and Asia. Other studies are designed to measure
the ﬁeld spread of soybean viruses that are also seedborne.
Attention will be given also to viruses not usually found in
soybeans in temperate areas and to multiple virus infections
that may be important in the tropics.
“Another important area of research is in the role of
seedborne microorganisms in seed deterioration and death.
Studies by INTSOY pathologists center on the nature of
the microorganisms involved, the mechanisms of seed
or embryo death, and control measures to exclude the
microorganisms during seed production or to mitigate their
effects. Results of studies at Illinois indicate that a bacterium
found in the soybean seed coat may contribute to poor stand
establishment of soybeans in the tropics.
“A third area of study is now under consideration.
Cooperative studies on soybean rust disease are being
planned with other U.S. and Asian pathologists to develop
effective, inexpensive ways to control the disease until rustresistant germplasm can be incorporated into agronomically
desirable cultivars.
“Methods of controlling plant diseases vary, depending
on the properties of the pathogen and host and the
circumstances under which the crop is grown. Control of
virus diseases usually depends upon the plants’ resistance to
infection or upon control of vectors that spread the virus. In
practice, only a few viruses are controlled by controlling the
vectors, and so our emphasis is on breeding of virus-resistant
cultivars.
“Diseases caused by seedborne fungi and bacteria,
on the other hand, can in some cases be controlled by
application of fungicidal or antibiotic chemicals. Results
of studies at Illinois show that fungicides are useful to
control some seedborne fungi. A similar approach is
being investigated for control of the seedborne bacterium
mentioned earlier. When appropriate, changes in cultural
practices may also be effective in reducing or avoiding
disease occurrence.
“INTSOY pathologists, like other INTSOY personnel,
attach great importance to their role in promoting exchange
of scientiﬁc information and in communicating results of
their research to other scientists in soybean development
programs abroad. They maintain frequent contact with
soybean scientists in national, university, and international
soybean programs. Dr. Prateung Sangawongse, Senior Plant
Pathologist in the Oil Crop Branch, Ministry of Agriculture,
Thailand, has recently completed a six-month study at the
University of Illinois on the interaction of the soybean
cyst nematode and the charcoal rot pathogen. His work
was sponsored by INTSOY and the Department of Plant
Pathology.
“INTSOY pathologists are completing work on
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an international soybean disease compendium and
bibliographies of the soybean disease literature and the
soybean virus literature. These publications will become
available from INTSOY during 1975.
“The INTSOY pathologists are Victorio Garcia (Puerto
Rico), Robert M. Goodman (Illinois), Pedro L. Melendez
(Puerto Rico), and James B. Sinclair (Illinois). Drs. Garcia
and Melendez study fungal diseases of soybeans; Dr.
Goodman, virus diseases and virus epidemiology; and Dr.
Sinclair, seed-borne fungi and bacteria.”
1985. Soybean Digest. 1975. Pesticide use. May. p. 49.
• Summary: “Within the next 2 years, about 2 million
farmers across the nation will have to be certiﬁed by their
state authorities if they wish to use certain pesticides.
Certiﬁcation is one of the requirements of the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA) of 1947
as amended by Congress in 1972.
“This and other provisions are administered by the U.S.
Environmental Protection Agency [EPA] in cooperation with
state authorities. Actual certiﬁcation will be done by each
state–in most states, the Department of Agriculture will be in
charge of certifying applicators.
“Certiﬁcation is one of several provisions of the
amended FIFRA. Others of special interest to farmers are:
“1. The use of any registered pesticide in a manner
inconsistent with labeling instructions is illegal.
“2. Pesticides will be classiﬁed for either ‘general’ or
‘restricted use.’ Restricted use pesticides may be applied only
by a certiﬁed applicator or by a competent person working
under the direct supervision of a certiﬁed applicator. General
use pesticides may be applied by noncertiﬁed persons.
“The ﬁrst provision above is currently in effect, and the
second will be effective on October 22, 1976.
“The new law is a result of misuse of pesticides [such as
DDT] which has contributed to pesticide residues on meat,
milk, ﬁsh, wildlife, humans, soils and water.”
1986. Vernon, R. 1975. Weed control recommendations.
Farming in Zambia 9(2):5-6. May.
• Summary: Recommendations concern cotton, peanuts,
soyabeans, sunﬂowers. For soybeans, chemical control has to
be resorted to when weed emergence occurs in wet weather.
Four recommended herbicides and their trade names are
listed including triﬂuralin (Treﬂan) and alachlor (Lasso).
Note: Monsanto makes Lasso. Address: Agronomist (Weed
Research).
1987. Agronomie Tropicale (France). 1975. Documentation:
Travaux conduits sur le soja en Afrique au sud du Sahara–
Liste bibliographique [Documentation: Bibliography of
work/research conducted on soya in Africa south of the
Sahara]. 30(2):187-91. April/June. [177 ref. Fre]
• Summary: This is a superb bibliography focusing on

French soybean research in Africa. The citations are arranged
in two parts under the following headings: Part I: General
bibliography: Africa (7 references). West Africa (2): Cote
d’Ivoire (Ivory Coast; 1), Ghana (6), Upper Volta (3),
Nigeria (11). Central Africa: [Belgian] Congo (5; Note: The
Congo Republic, a former French overseas territory, is not
mentioned). East Africa (6): Ethiopia (1), Kenya (5), Uganda
(9), Tanzania (12). Southern Africa: Malawi (2), Republic of
South Africa (4), Rhodesia (6), Zambia (2).
Part II: The work of IRAT. Cameroon (14), Comoros
(2), Cote d’Ivoire (10), Ethiopia (1), Madagascar (special
reports–21, annual reports–14), Mali (2), Central African
Republic (1), Senegal (16), central services (14).
1988. Agronomie Tropicale (France). 1975. Note de synthèse
sur les connaisances acquisés par l’IRAT sur le soja dans
divers pays d’Afrique [Summary of knowledge acquired
by IRAT on the soybean in various African countries].
30(2):182-86. April/June. [Fre]
• Summary: This is one of the best publications seen on
soybeans in French-speaking Africa. IRAT stands for Institut
de Recherches Agronomiques Tropicales (Tropical Institute
of Agronomic Research).
Contents: Introduction. Variety development. Mineral
nutrition and nitrogen ﬁxation. Cultural practices. Diseases
and enemies. Economics of production and perspectives on
development.
Starting in 1965 and in the course of the following
years, soybeans have been introduced by various countries,
and trials were conducted with the help of IRAT, especially
in Cameroon, the Ivory Coast (1970-1972), Ethiopia,
Madagascar (1966-72), Central African Republic [RCA;
1968-69], and Senegal (1972-74).
A 4-column table gives: The variety names, the source
of the germplasm (from the USA, South Africa, Taiwan, and
China), the maturity group of each variety, and the names
of the countries in which each variety was tested. Later, the
yields in the various locations tested are also given.
Note 1. This document contains the second earliest date
seen for soybeans in Senegal, or the cultivation of soybeans
in Senegal (1972). In Senegal, the ﬁrst soybean trials were
conducted at Bambey where the rainy season, which is very
short, forces one to plant soybeans like peanuts, starting with
the ﬁrst signiﬁcant rains. Yields of more than 2,500 kg/ha
have been obtained, as in 1973.
Note 2. Immediately following this article is a
bibliography of research conducted on soya in Africa south
of the Sahara (177 references), cited separately.
1989. Edwards, D.I.; Epps, J.M. 1975. Annotated
bibliography of nematodes of soybeans, 1969-73. USDA
Agricultural Research Service. ARS-NC-24. 16 p. June. [134
ref]
• Summary: A continuation of the 1973 bibliography on this
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subject by Epps et al. Address: Nematologists, ARS/USDA.
1. Univ. of Illinois, Urbana; 2. West Tennessee Exp. Station,
Jackson, TN 38301.
1990. Singh, O.P.; Gangrade, G.A. 1975. Parasites,
predators and diseases of larvae of Diacrisia obliqua Walker
(Lepidoptera:Arctiidae) on soyabean. (Letter to the editor).
Current Science (Bangalore, India) 44(13):481. July 5. [3
ref]
• Summary: “During September-November of 1973 and
1974, the larvae of Diacrisia obliqua Walker infesting
soybeans in Jabalpur area were found attacked by parasites,
predators and a fungal disease, despite the fact that the
larvae are densely hairy. The parasites were two braconids,
Apanteles obliquae Wilkinson and Apanteles sp. (glomeratus
group), and ﬁve sarcophagids, Sarcophaga misera Walker,
Sarcophaga sp. nr. kankauensis Batananov, Goniophthalmus
halli Mensil, Carceiia corvinoides Wulp and Sarcophage sp,
The predatory bugs associated with the colonies of young
larvae were two reduviids, Rhinocoris fuscipes Fabricus
and Scandra annulipes Reuben and two pentatomids,
Cantheconidia furcellata Wolff and Andrallus spinidens
Fabr. The fungus Spicaria rileyi (Farlow) wiped out several
colonies of young larvae of the insect. All of the above
excepting A. obliquae are recorded for the ﬁrst time on the
insect.” Address: Dep. of Entomology, J.N. Univ., Jabalpur,
M.P., India.
1991. Razowski, Józef; Yasuda, Tosiro. 1975. On the
Laspeyresiini genus Matsumuraeses Issiki (Lepidoptera,
Tortricidae). Acta Zoologica Cracoviensia (Krakow, Poland)
20(2):89-106. July 31. [17* ref. Eng]
• Summary: The known species of the genus Matsumuraeses
are reviewed. A key for the identiﬁcation of the males
based on the genitalia is included. One new species is
described and redescriptions or notes are given of others.
The genus was originally established as monotypic by Issiki
in 1957. The host plants are mainly Papilionaceae. Only
Matsumuraeses phaseoli (Matsumura; originally named
Semasia phaseoli Matsumura in 1900) and M. falcana
(Walsingham; originally named Eucelis falcana Walsingham
in 1900) are pests of the soybean.
M. phaseoli uses as its host plants: Azuki beans and
soybeans (Glycine max and Glycine hispida). Distribution:
Japan (Hokkaido, Honshu, Shikoku), North Korea
(Phiongjang-si district), and USSR (Amur district).
M. falcana uses Glycine max as one of its hosts.
Distribution: Japan (Hokkaido, Honshu, Shikoku, Kyushu),
China (Zi-kawy), Taiwan, Nepal.
M. capax is a new species, which uses as its host the
leaves of Astragalus membranaceus Bunge in March and
April. Its distribution includes Mongolia. It is not clear in
which countries the insects were found growing on soybeans.
Address: 1. Inst. of Systematic and Experimental Zoology,

Polish Academy of Sciences, Krakow, Slawkowska 17
[Poland]; 2. Entomological Lab., College of Agriculture,
Univ. of Osaka Prefecture 7491: Mozuumemachi, Sakaim
Osaka, Japan.
1992. Sistachs, M.; Leon, J.J. 1975. Critical period of weed
competition on soybean (Glycine max (L.) Merrill). Cuban
J. of Agricultural Science (Cuba) 9(2):237-41. July. [12 ref.
Eng]
• Summary: Results showed that weed competition
decreased soybean yield from 4% to 39% depending on
the length of time the weeds were allowed to grow. The
best time to weed is 20 to 50 days after planting. Address:
Instituto de Ciencia Animal, Apartado 24, San José de las
Lajas, La Habana, Cuba.
1993. Sistachs, M.; Neyra, M.; Aladro, T.; Leon, J.J. 1975.
Plant density, fertilization methods and weed control in
soybeans. Cuban J. of Agricultural Science (Cuba) 9(2):24353. July. [19 ref. Eng]
• Summary: Populations between 161,000 and 375,000
plants/ha and broadcasting or band application of fertilizer
did not affect plant yields signiﬁcantly. Best weed control
was achieved with triﬂuralin, which should be applied at
no more than 0.5 kg/ha lest the number and weight of root
nodules be reduced. Address: Instituto de Ciencia Animal,
Apartado 24, San José de las Lajas, La Habana, Cuba.
1994. Banco Central de Nicaragua, Departamento de
Investgaciones Tecnológicas, División Agrícola. 1975.
Iníciese en el cultivo de la soya [Beginning soybean
cultivation]. Managua, Nicaragua: Banco Central de
Nicaragua. 16 p. Aug. 28 cm. [Spa]
• Summary: Contents: Introduction. What is soya [the
soybean]? Its potential as a source of protein and oil. The
cost of soy protein in comparison with other sources.
Requirements of the crop: Varieties, soils, altitude, climate,
and water. Techniques of crop management: Time of
planting, preparation of the soil, distance between plants,
quantity of seed planted, inoculation of the seed, planting
machines, control of weeds (and herbicides), fertilization,
pests and their control, diseases, harvest, storage. Costs of
production. Rotation with other crops. Address: Managua,
Nicaragua.
1995. Shanmugasundaram, S.; Toung, T.S. 1975. Soybean
breeding at the Asian Vegetable Research and Development
Center. Agronomy Abstracts 1975:40.
• Summary: “Breeding soybeans (Glycine max (L.) Merrill)
for the tropics and the sub-tropics is one of the major
programs at the Asian Vegetable Research and Development
Center (AVRDC). Germplasm collection, screening,
evaluation, maintenance, and distribution has become an
integral part of the program. The prime problem areas of our
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research include the study of yield potential, investigation
of photoperiod insensitivity, and identiﬁcation of resistance
to different diseases. A pure line selection (2120) produced
yields as high as 7 tons per hectare in ﬁeld yield trials. More
than 100 accessions with photoperiod insensitivity have been
identiﬁed. Several sources of resistance to soybean rust,
soybean mosaic virus, downy mildew, bacterial pustule and
other diseases have also been identiﬁed.
“Emphasis is also exercised in selecting non-shattering,
non-lodging types with good quality seeds. The direction is
toward development of duration ﬁxed cultivars suitable for
various multiple cropping patterns. Promising F4 to F6 bulk
segregating populations and selected pedigrees having the
above parents are available for interested scientists all over
the world for evaluation and selection.” Address: AVRDC,
P.O. Box 42, Shanhua, Tainan 741, Taiwan.
1996. Nichols, T.E., Jr.; Clapp, John G., Jr.; Perrin, Richard
K. 1975. An economic analysis of factors affecting oil and
protein content of soybeans. North Carolina State University,
Department of Economics and Business, Economic
Information Report No. 42. 20 p. Sept.
• Summary: The aim of this study was to isolate and
measure the effects of factors associated with variation
in the oil and protein content of soybeans grown in North
Carolina. These factors included varieties, lime and fertilizer
applications, planting dates, soil conditions, seed treatments,
herbicide application, and cultural practices. It was found
that soil characteristics, soybean varieties, planting date,
and cultural practices have an effect on the oil and protein
content of soybeans. Two tons of lime per acre were found to
increase the protein content by an average of 5%, to decrease
oil content by 3.5%, and to increase yields by 7 bushels.
Table 2 (p. 9) lists the following named soybean
varieties (with the change in oil and protein content of each):
York, Coker Hampton 266A, Coker 69-87A, Ransom, Dare,
McNair 600, Forrest, Davis, Picket 71, Coker 71-211, Lee
68, Coker 70-136, Coker 70-137, Coker 68-38, Essex, Bragg,
McNair 800, Coker 71-222, and Hutton.
Economic choices: “The question arises whether farmers
should be advised to adopt particular practices if farmers
were, in fact, paid for the oil and protein produced, rather
than the quantity of beans. The average yield per acre of
the plots in these experiments was 43 bushels, or about
2,244 pounds of dry matter, assuming an average dry matter
content of 87 percent. At a protein price of 16¢ per pound
(corresponding to $140 per ton of 44 percent protein meal),
a 1 percent increase in protein content would be worth
an additional $3.59 per acre. For an oil price of 20¢ per
pound, a 1 percent increase in oil content would be worth an
additional $4.48 per acre. With yields lower than 43 bushels
per acre, the value of additional protein and oil content
would of course be proportionately lower.” Address: Raleigh,
NC.

1997. Pinzariu, D. 1975. [Investigation of the application
of herbicides to irrigated crops of maize, sunﬂower and
soyabean at Podu-Iloaiei]. Cercetari Agronomice in Moldova
p. 57-62. Sept. [6 ref. Rom; fre]*
Address: Statiunea de cercetari Agricole, Podu-Iloaiei,
Romania.
1998. Pinzariu, D. 1975. Cercetari priving aplicarea
erbecidelor in culturile irigate de porumb, ﬂoarea soarelui
si soia la Podu-Iloaiei [Herbicide application in irrigated
maize, sunﬂower and soybeans at Podu-Iloaiei]. Cercetari
Agronomice in Moldova p. 57-62. Sept. [Rom; fre]*
Address: Statiunea de cercetari agricole, Podu-Iloaiei,
Romania.
1999. Soybean Digest. 1975. Certiﬁcates of meritorious
service. Sept. p. 25.
• Summary: Contains a description and photo of three men
who have worked to help soybeans in America: (1) Dr.
Fred W. Slife (Education and research, Univ. of Illinois,
Urbana. Expert in weed control). (2) Syl Marking (Farm
communications. Senior associate editor of the Farmer
Magazine, St. Paul, Minnesota. He supported the checkoff
principle during the Minnesota referendum). (2) Jim Yancey
(Service within the organization. American Soybean
Association Public Relations Director. Very handsome, he
coordinates Princess Soya activities).
2000. Luse, R.A.; Rachie, Kenneth O. eds. 1975.
Proceedings of IITA Collaborators Meeting on Grain
Legume Improvement: held at IITA on 9-13 June, 1975.
Ibadan, Nigeria: International Institute of Tropical
Agriculture. iii + 179 p. Oct. Illust. 28 cm.
• Summary: The proceedings are divided into the following
main sections, each consisting of various presentations
followed by a “Summary of Discussion”:
Contents: Plant Improvement (p. 1-40). Entomology (p.
41-60). Pathology (p. 61-96). Seed quality / Biochemistry
(p. 97-126). Physiology / Agronomy (p. 127-164).
Recommendations [in each of the above areas] (p. 165-176).
List of Participants (p. 177-79).
The two presentations with the word “Soybean(s)” in the
title are cited separately. Address: IITA.
2001. Singh, T.P. 1975. Soybean improvement work at IITA.
In: R.A. Luse and K.O. Rachie, eds. 1975. Proceedings of
IITA Collaborators Meeting on Grain Improvement. Ibadan,
Nigeria: International Institute of Tropical Agriculture. iii +
179 p. See p. 19-20.
• Summary: Contents: Introduction. Seed viability and
germination. Susceptibility to disease and insect pests.
Lodging and shattering. Adaptation.
“The soybean offers a promising solution to the
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challenge of feeding the world population, a high proportion
of which live in the tropics and suffer from malnutrition and
hunger. Soybean improvement work at IITA has been able
to identify certain cultivars which have good yield potential
and are well adapted to humid tropical environments. The
cultivar Bossier has yielded up to 3,000 kg/ha in several
trials in West Africa. Moreover, some newer selections tested
at Ibadan have yielded up to 3,600 kg/ha. Unfortunately, the
popularity of soybeans in the African tropics is low because
of certain constraints. Some of the major problems associated
with the production of soybean in tropical environments
are: 1. Low seed viability and germination potential. 2.
Susceptibility to disease and insect pests. 3. Lodging and
shattering. 4. Limited range of adaptation.” Each of these
problems is discussed. Address: Post-doctoral fellow, cowpea
breeder, International Inst. of Tropical Agriculture (IITA),
Ibadan, Nigeria.
2002. Singh, T.P. 1975. Soybean improvement work at IITA.
In: R.A. Luse & K.O. Rachie, eds. 1975. Proceedings of IITA
Collaborators Meeting on Grain Legume Improvement: held
at IITA on 9-13 June, 1975. Ibadan, Nigeria: IITA. iii + 179
p. See p. 19-20.
• Summary: “The soybean offers a promising solution
to the challenge of feeding the world population, a high
proportion of which live in the tropics and suffer from
hunger and malnutrition. Soybean improvement work at
IITA has been able to identify certain cultivars which have
good yield potential and are well adapted to humid tropical
environments. The cultivar Bossier has yielded up to 3000
kg/ha in several trials in West Africa. Moreover, some newer
selections tested at Ibadan have yielded up to 3600 kg/ha.
Unfortunately, the popularity of soybeans in the African
tropics is low because of certain constraints. Some of the
major problems associated with the production of soybean in
tropical environments are:
“1. Low seed viability and germination potential
“2. Susceptibility to disease and insect pests
“3. Lodging and shattering
“4. Limited range of adaptation
“Seed Viability and Germination: Perhaps the most
serious production bottleneck in soybean is the poor
germinability of seeds under certain conditions. This
problem has two aspects: poor seed viability and poor
emergence. Poor seed viability may occur when harvest and
storage conditions are suboptimum, while poor emergence
results when the seedling is weak and becomes susceptible to
high soil temperatures and soil or seed borne diseases.
“Soybean seed is known to lose its viability when
stored under ambient conditions. Seeds can also lose
germinability at harvest depending on the weather conditions
at maturity and delay in harvesting. Most of the available
information suggests that well-dried seeds stored in the cold
maintain their viability for periods up to one year. There are

indications that genetic differences do exist for retention
of viability in storage. Cool storage does not seem to be a
practical solution at the farmer level and thus there is an
urgent need for varieties which can withstand suboptimum
storage conditions without loss of seed viability.
“The second problem of seed emergence relates to
conditions at sowing time. Generally, high soil temperatures
prevail in most tropical areas at the time of sowing
which tend to inhibit seed germination. Also sowing time
coincides with the onset of the rainy season and it is a
general observation that after heavy showers the soil surface
becomes crusted when dry and the seed is unable to emerge.
On the other hand, if the surface remains moist at the time
of emergence, germination is excellent. All this indicates
the need to search for or to develop genotypes with good
retention of viability in storage as well as the ability to
germinate and emerge even under suboptimum conditions.
Association of seed characteristics like seed size and speciﬁc
gravity with germinability will be studied.
“Experiments with 25 cultivars have been initiated to
study the effect of harvesting time on the seed germination
potential of fresh seed and after variable storage periods. In
addition the effect of high temperature on seed germination
in a group of cultivars is being investigated by the GLIP
[Grain Legume Improvement Program] physiologist.
“Susceptibility to Disease and Insect-pests: At present
the disease and insect problems in soybean are not as
acute as for cowpeas in southern Nigeria. The only disease
observed to be serious in soybeans is bacterial pustule
although virus and premature senescence symptoms are
sometime observed. Field screening for resistance to
bacterial pustule in soybean genetic stocks in a limited
number of soybean lines has revealed that a few strains are
free from this disease. Some of the varieties like Bilomi-3
showing resistance to bacterial pustule have agronomic
defects. Therefore, a hybridization program to incorporate
resistance genes in agronomical superior commercial
varieties has been undertaken.
“Leafhoppers, thrips and leaf-feeding beetles may
occasionally become serious in soybeans. Resistance against
leafhoppers has been observed but these lines are either
spreading types or have black testas (Wilson Black and
Bilomi-3). Bilomi-3 has also been found resistant to bacterial
pustule and leafhoppers and is being used extensively as one
of the parents in the soybeans improvement program.
Lodging and Shattering: Some high yielding cultivars
have a tendency to lodge at the fruiting stage, causing loss
in yield and making harvesting more difﬁcult. Similarly,
strains susceptible to seed shattering result in considerable
loss when harvesting is even slightly delayed. Therefore,
selection in breeding nurseries is directed towards identifying
genotypes with strong, erect stems to resist lodging and
possessing shattering resistance. As a result of continuous
selection for these trials most of the IITA nursery is resistant
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to lodging and shattering (TGm 280-3, TGm 294-4).
“Adaption: Soybean is well known for its sensitivity to
temperature and photoperiod, making it difﬁcult to develop
strains and lines adapted to diverse growing situations. Some
investigations conducted on a limited number of genotypes at
Ibadan and at the University of Reading (UK) have resulted
in identifying insensitive strains. Development of lines with
temperature and photoperiod insensitivity combined with
high yield, disease and insect resistance, good seed viability
and acceptable grain qualities is the major objective of this
subprogram.” Address: IITA, Ibadan, Nigeria.
2003. Triantaphyllou, A.C. 1975. Genetic structure of
races of Heterodera glycines and inheritance of ability to
reproduce on resistant soybeans. J. of Nematology 7(4):35664. Oct. [14 ref]
• Summary: “Four races of the soybean cyst nematode,
Heterodera glycines Ichinohe, have been recognized on the
basis of ability to reproduce on three resistant soybean...
cultivars or breeding lines (4). All four races reproduce freely
on the susceptible cultivar Lee. Race-3 cannot reproduce on
any of the resistant soybeans; race-1 reproduces only on P.I.
88788 resistant soybeans; race-2 on P.I. 88788 and Pickett,
and race-4 on all three resistant soybeans, P.I. 88788, Pickett,
and P.I. 90763. A fourth resistant cultivar, Peking, was also
proposed as a host differential, but Peking and Pickett have
a similar genetic background for resistance and therefore,
the use of one of them may be sufﬁcient.” Address: Dep. of
Genetics, North Carolina State Univ., Raleigh.
2004. Hayes, R.M.; Wax, L.M. 1975. Differential
intraspeciﬁc responses of soybean cultivars to bentazon.
Weed Science 23(6):516-21. Nov. [18 ref]
• Summary: “This paper reports on research with chemicals
that required registration by state and federal agencies before
they can be used. No recommendation for the use of these
chemicals is made or implied.”
Some soybean cultivars are very sensitive to bentazon
(they are easily injured by it) whereas others are very tolerant
(they are not injured). Address: Dep. of Agronomy, Univ. of
Illinois, Urbana, Illinois.
2005. Cobb, Patricia Powell; Bass, Max H. 1975. Beet
armyworm: Dosage-mortality studies on California and
Florida strains. J. of Economic Entomology 68(6):813-14.
Dec. [4 ref]
• Summary: “The beet armyworm, Spodoptera exiqua
(Hübner), has become a pest of cotton, soybeans, peanuts,
an several other crops in the Southeastern United States in
the past few years.” Address: Dep. of Zoology-Entomology,
Agric. Exp. Station, Auburn Univ., Auburn, Alabama 36830.
2006. Crittenden, H.W.; Svec, L.V.; Wisk, E.L. 1975. The
Emerald soybean. Delaware Agricultural Experiment

Station, Circular No. 14. 4 p. Dec.
• Summary: “Emerald is a new edible, disease-resistant
soybean variety. With the increased interest in a source of
plant protein usable directly as human food, the Emerald
soybean may provide such a source. This new variety was
developed for commercial or home freezing, but is also
adapted for canning or for use in a dried condition.” “Seeds
are large in size, green in color with a black-colored hilum,
and are slightly ﬂattened.” Th protein content of Emerald
compares favorably with that of other “vegetable soybean
varieties such as Verde and Kanrich” and is greater than that
of peas or lima beans.
A table shows: Maturity for processing [green]: 95
days. Maturity for combining [dry]: 126 days. Height: 38
inches. Seed weight of 100 seeds for processing: 76 gm.
Seed weight of 100 seeds for combining: 34 gm. Yield per
acre for processing: 2,500 lb. Yield per acre for combining:
35 bushels. Protein in mature seed: 40%. Oil in mature seed:
22%.
“Origin and development: Emerald is the result of a pure
line selection made by H.W. Crittenden from a cross between
Aoda and a selection from Hahto x Kent. This work was
done at the Delaware Agric. Exp. Station in Newark and at
the Substation Division, in Georgetown. The cross was made
in 1960.”
Disease resistance: Emerald is resistant to the fungus
which causes the soybean disease downy mildew and the
fungus which causes the disease pod and stem blight.
“Plant variety protection: A certiﬁcate of plant variety
protection (No. 7500052) for Emerald has been received. It
is illegal to produce and market Emerald seed except as a
class of certiﬁed seed.”
A photo on the cover shows a glass serving bowl full
of shelled Emerald soybeans on a dining table. Note: The
Emerald variety was not registered in Crop Science. Address:
1. Prof. of Plant Science; 2. Asst. Prof. of Plant Science; 3.
Crops Research Associate of the Substation. All: Univ. of
Delaware, Newark, Delaware.
2007. Howell, Robert W. 1975. Golden beans from China
now our No. 1 cash crop. Yearbook of Agriculture (USDA) p.
225-36. For the year 1975. [2 ref]
• Summary: This is an excellent historical overview of
soybeans in America. Contents: Introduction. Travels in
Manchuria (Dorsett and Morse, U.S. Regional Soybean
Industrial Products Laboratory, U.S. Regional Soybean
Lab. at Urbana, O.S. Aamodt of USDA who was Morse’s
immediate superior, Herbert W. Johnson, Lincoln variety
released in 1943, Richard Bernard, C.R. Weber, E.E.
Hartwig). Phytophthora rot (The ﬁrst major threat to the
soybean crop, ﬁrst observed in 1948). China variety saved
day (Peking variety contained resistance to cyst nematode).
Living together (nitrogen ﬁxation, chemical control of
weeds, mechanized agriculture). Deodorizers developed
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(deodorized soybean oil, shortening & margarine, food uses
of soybeans, Sybil Woodruff and Olive Zwerman of Illinois).
Beans and the world scene (India, INTSOY, NSPA, National
Soybean Crop Improvement Council).
“By 1973, soybeans had become our No. 1 cash crop,
the leading export commodity, the major alternative crop of
midwestern and southern farmers, the world’s most effective
producer of protein per acre, and the hope of starving
millions for a better diet.
“How was this miracle achieved? It was made possible
by a combination of fortuitous conditions... a need for oil
and protein, accentuated by war-time demands and post-war
population growth... land newly available as production of
other crops outpaced demand, partly because there were
fewer draft animals and thus less need for land for feed grain
production... the ability of soybeans to adapt to a wide range
of climates and to farming methods already known to corn
and cotton farmers... and removal of legal restrictions on
margarine.
“But there was another element, just as important
or even more so. First a few and then many more men
and women of vision, imagination, energy, dedication–
remarkable people and institutions who saw the potential of
the soybean and worked hard to make that potential a reality.
“First mentioned by Mease in 1804 in Pennsylvania, the
soybean (Glycine max (L.) Merr.) increased in importance
slowly. Few varieties were available by the turn of the
century, perhaps no more than eight in 1898. Early varieties
selected in experiment station programs included Haberlandt
from North Carolina; Dunﬁeld, Mandell, and Richland from
Indiana (Purdue); Scioto from Ohio, Illini and Chief from
Illinois, Mukden from Iowa, and Arksoy from Arkansas.
“C.A. Mooers of Tennessee noted in 1908 that the
ﬂowering habit of soybeans was inﬂuenced by the date of
planting. His observation led to the discovery, 10 years later,
by W.W. Garner and H.A. Allard of the U.S. Department
of Agriculture (USDA) that the length of the day controls
the initiation of ﬂowering. This phenomenon is called
‘photoperiodism’ and is now known to affect ﬂowering in
many plants and reproductive behavior of some birds.
“Soybean research in USDA in the early part of the
20th century was the responsibility of C.V. Piper. But the
man who deserves the most credit for establishing soybeans
as a signiﬁcant crop in the United States was W.J. Morse.
Morse began his work with USDA in 1907 and soon was
responsible for soybean research. For more than 40 years,
until he retired in 1949, he was the guiding light and
inspiration of soybean researchers in USDA and the States
alike.
“He cooperated with all who responded to his invitation,
and promoted soybean production by direct face-to-face
contact with farmers. Morse was one of the founders of
the American Soybean Association and was its president
three times. He published more than 75 articles about the

soybean, and in 1923 was co-author with Piper of a book The
Soybean.
“Travels in Manchuria: Morse made a plant exploration
trip to Manchuria, Korea and China with P.H. Dorsett from
1929 to 1931. Most of the soybean varieties now in use in the
United States are descended from lines which he collected on
that trip or which Dorsett had collected on an earlier trip.
“The potential of the soybean was recognized by many
people of great vision in the State Agricultural Experiment
Stations in the early decades of this century. Nearly every
State had a ‘Mr. Soybean’, some more than one, and the titles
were well deserved.
“These experiment station and USDA leaders were
joined by industry leaders of comparable vision. Firms such
as A.E. Staley Co., which in 1921 offered a soybean contract
to farmers with a guaranteed price of $1.3 5 per bushel,
encouraged farmers to grow soybeans and offered them a
market.
“Ofﬁcial coordination of the soybean programs in
experiment stations and USDA began in 1936. In that year
the U.S. Regional Soybean Industrial Products Laboratory
was established at the University of Illinois in Urbana
under authority of the Bankhead-Jones Act. Utilization
research was transferred to the Northern Regional Research
Laboratory in Peoria, Illinois, in 1942.
“Production research, mainly plant breeding and
production practices, remained at Urbana as the U.S.
Regional Soybean Laboratory. A cooperative effort of State
Agricultural Experiment Stations and USDA, the program
of the Soybean Laboratory is still deﬁned in Memoranda of
Understanding between USDA and the stations of the North
Central and the Southern States. USDA has located most of
its soybean production research staff at State Agricultural
Experiment Stations.
“Little or no distinction was made between a ‘Federal’
and ‘State’ program in many States. Much of the credit for
ﬁxing this cooperative philosophy in soybean research is due
to O.S. Aamodt, who was Morse’s immediate superior and
had been head of the Agronomy Department at Wisconsin
before joining the USDA staff in 1939.
“Aamodt was dedicated to the importance of cooperative
USDA-State effort. He counseled new Federal employees at
great length to this effect. Cooperation became the tradition,
the norm, in soybean research and has continued so.
“The most signiﬁcant expansion of soybean production
research in both numbers and scope occurred under the
leadership of Herbert W. Johnson, who was leader of
soybean investigations from 1953 to 1964, and is now head
of Agronomy and Plant Genetics, University of Minnesota.
He emphasized the importance of basic research and
interdisciplinary studies, and the need to relate research
to practical problems. Following Aamodt’s counsel, he
stressed the importance of State-Federal cooperation. The
ﬁrst soybean variety to come from the cooperative USDA-
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State program was Lincoln, released in 1943. Actually the
hybridization from which Lincoln was selected was done by
C.M. Woodworth of Illinois several years before the Soybean
laboratory was established. Later came Hawkeye, Ogden,
Roanoke, Clark, Lee, Amsoy, Corsoy, Beeson, Calland,
Cutler, Wayne, Pickett, Jackson, Hardee, Williams, and many
others. Previous varieties had been the result of selection
from introductions, not hybridization to combine the good
points of two parents.
“The variety development program is based on a strong
foundation of genetic fundamentals. Soybean breedergeneticists have, therefore, been able to make major
contributions to genetic theory.
“An example is the study of the genetic controls of
maturity by R.L. Bernard, with USDA at Illinois. Maturity of
a variety is governed by numerous genes and is inﬂuenced by
environmental conditions. Using a ‘back-crossing’ technique
to produce closely related genotypes which differed by
a single morphological trait such as leaf shape, Bernard
discovered that a single gene can condition a difference
of as much as 23 days in time to ﬂowering and 18 days to
maturity.
“Most breeding effort has been on so-called industrial
varieties as contrasted with ‘vegetable’ types. But C.R.
Weber, with USDA at Iowa State, developed Kanrich and
Kim, and later the large-seeded Disoy, Magna, and Prize,
varieties intended for vegetable use, as contrasted with
crushing for oil and protein.
“In 1961 the Minnesota legislature authorized several
soybean research positions. This was the ﬁrst State action
speciﬁcally directed toward building a soybean research
program” (p. 242).
“A signiﬁcant private (commercial) soybean breeding
effort began during the 1960s. Stuart and Hampton varieties
were developed at Coker Pedigree Seed Co. in South
Carolina. In 1964 a group of seed producers organized
Soybean Research Foundation, Inc. to conduct a breeding
program based at Mason City, Illinois. In 1967 a soybean
breeding program was initiated by Peterson Seed Co. of
Waterloo, Iowa, now a division of Pioneer Seed Co.”
“Enactment of the Plant Variety Protection Act in 1970
has stimulated more companies to begin breeding soybean
varieties.” (p. 235).
Photos show: (1) Geneticist Richard L. Bernard. (2) A
food plant making spun soy protein ﬁbers. Address: Head,
Dep. of Agronomy, Univ. of Illinois.

2009. Newell, C.A.; Hymowitz, T. 1975. Glycine canescens
F.J. Herm., a wild relative of the soybean. Crop Science
15(6):879-81. Nov/Dec. [6 ref]
• Summary: An accession of Glycine canescens, a wild
relative of the cultivated soybean, was studied with respect
to morphological, cytological, and chemical characteristics.
This species, which was collected near Alice Springs,
Northern Territory, in the middle of Australia, has not
previously been available in the USA for examination.
Cytological analysis of mitosis and meiosis gave a
chromosome number of 2n = 40. Preliminary screening
indicated that this species was resistant to the disease
powdery mildew (Microsphaera diffusa) Cke. and Pk. A map
shows the distribution of G. canescens in Australia. Address:
Crop Evolution Lab., Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.

2008. Kaz’min, Grigorii T.; Gritsun, A.T.; Sirotkin, V.I.;
Baranova, M.M. 1975. Soybean research in the Soviet Far
East. Arlington, Virginia: U.S. Joint Publications Research
Service. 29 p. Originally published in Russian in Sibirskiy
Vestnik Sel’skokhozyayst-Vennoy Nauki, No. 3, 1975. p.
1-5, 26-31, 47-51, 58-62. [Eng]
• Summary: This report contains four different publications,

2010. Sinclair, J.B.; Dhingra, O.D. 1975. An annotated
bibliography of soybean diseases 1882-1974. INTSOY Series
No. 7. 280 p. Dec. (College of Agric., Univ. of Illinois at
Urbana-Champaign). [2263 ref]
• Summary: “Whenever possible, the annotation is based
upon the author’s original abstract or summary, edited to
maintain consistency in length and style. Abstracts that have

each by a different author, each ﬁrst published in Russia,
They are:
(1) “Soy and protein,” by G.T. Kaz-min. “In the USSR
soy began to be planted on a mass scale in 1927. In 1932
323,000 hectares were planted in soy, including 150,000
in the Ukraine. This crop was planted on large areas in the
Krasnodarskiy and Stavropollskiy krays, in Rostovskaya
Oblast, in the TsChO [Central Chernozem Zone]; In
subsequent years the sowing area in the European part of the
country began to decrease systematically. Only in the Far
East did they expand.”
“Experiments of rapidly-maturing soy varieties have
been successfully completed in Altayskiy Kray, Omskaya,
Novosibirskaya and Kemerovskaya oblasts. The ﬁgures from
extensive experiments showed that rapidly-maturing soy
varieties can be grown in the area of the south of Novosibirsk
and Omsk and can yield an average of 10 quintals [1 quintal
= 100 kg] per hectare and more grain. At the Barnaul’skiy
Variety Plot the average yield of rapidly-maturing varieties
over 4 years equalled 13-14 quintals per hectare. According
to ﬁgures of the Pospelikhinskiy Variety Plot, in the dry zone
of the Altay Steppe, the soy yield comprised 7-8 quintals per
hectare.”
(2) “Local-band method of fertilizing,” by A.T. Gritsun.
(3) “Food quality of soy,” by V.I. Sirotkin. Note: This
section is entirely about feed for animals, not food for
humans.
(4) “Use of herbicides on soy,” by M.M. Baranova, et al.
Address: 1000 North Glebe Rd., Arlington, Virginia 22201.
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been presented at conferences were taken directly from the
proceedings.
“The index is organized into ﬁve major sections
according to the agent of disease: fungi, bacteria, nematodes,
viruses and other agents. Major diseases are subdivided
according to geographical distribution, symptoms, causal
agent, epidemiology, pathogenesis, resistance and resistant
cultivars and methods of control other than resistance.
Fungicides, nematicides and antibiotics used as seed
treatments, soil treatments or sprays are indexed also.
“The U.S. Agency for International Development (AID)
and the International Soybean Program (INTSOY) of the
Univ. of Illinois provided ﬁnancial support for the project.
The publishing of this bibliography marks the ﬁrst time that
the world literature on soybean diseases has been brought
together and annotated in a single volume. The detailed
index will assist research workers and educators in locating
pertinent publications.”
Available postpaid from Soybean Digest for $12.00
cash. Address: Univ. of Illinois.

Virginia Polytechnic Institute and State University. 82 p. *
Address: Virginia.

2011. Talpaz, Hovav; Frisbie, Ray E. 1975. An advanced
method for economic threshold determination: A positive
approach. Southern J. of Agricultural Economics 7(2):19-25.
Dec. [13 ref]
• Summary: “Economic entomologists have historically
concerned themselves with reducing or preventing insect
damage. These goals have led to the ‘economic threshold’
concept used by entomologists to deﬁne a pest population
level at which controls should be initiated (National
Research Council, pp. 240). Stern (1966) deﬁned it as ‘... the
pest population density at which control measures should
be determined to prevent an increasing population from
reaching the economic injury level.’ A serious attempt was
made by J.C. Headley to deﬁne the economic threshold
as the ‘ ... population (of pests) that produces incremental
damage equal to the cost of preventing that damage’
(Headley, p. 105). Although logically sound, Headley’s
model, designed to quantify its deﬁnition, fails to treat the
time dimension properly as shown in Hall and Norgaard’s
two-variable model (Hall and Norgaard, pp. 199-201).
This two-variable model holds only under rather strong
assumptions (Borosh and Talpaz, pp. 642-643), and a priori
considers only a situation with a single pesticide treatment
policy.” Address: Texas A&M Univ., College Station, Texas.

2017. Yasumatsu, K.; Hirashima, Y.; Yano, K. 1975. Field
surveys on the biological control of insect pests and mites in
Southeast Asia: General report. Mushi 48(10):95-123. *
• Summary: Various plants are discussed, including the
soybean. Countries include Thailand, Hong Kong, and the
Philippines.

2012. Bertels Menschoy, A. 1975. Insetos-pragas da soja
e seu combate [Soybean insect pests and their control].
Empresa Brasileira de Pesquisa Agropecuaria Boletim
Tecnico No. 100. 33 p. [Por]*
Address: Brazil.
2013. Eaton, A.T. 1975. Biological control agents of soybean
insect pests in the Tidewater area of Virginia. MSc thesis,

2014. Sistachs, E.; et al. 1975. Estudio de la población,
método de fertilización, y control de malezas en el cultivo
de la soya [Study of the population, method of fertilization,
and control of weeds in the cultivation of soybeans]. Revista
Cubana de Ciencia Agricola 9(2):251-61. [Spa]*
Address: Cuba.
2015. Sistachs, E.; Leon, J.J. 1975. Estudio del período
crítico de competencia de malas hierbas en el cultivo de la
soya (Glycine max (L.) Merrill) [Study of the critical period
of competition from weeds in the cultivation of soybeans].
Revista Cubana de Ciencia Agricola 9(2):245-50. [Spa]*
Address: Cuba.
2016. USDA Cooperative Economic Insect Report. 1975.
Soybean highlights. 25(11):188-91. *
• Summary: Lists 7 insect pests.

2018. Asian Vegetable Research and Development Center.
1975. Annual report 1974. Shanhua, Taiwan. Soybeans: p.
1-28. *
• Summary: “A soybean rust nursery was established to
provide a year-round supply of rust inoculum for ﬁeld
screening trials. All varietal collections planted in different
locations in Taiwan were susceptible to rust. Various
degrees of ﬁeld resistance to rust were identiﬁed among
some soybean breeding lines and segregating populations.
A detached whole leaf technique was used successfully as a
means of growing the fungus. Results from chemical control
showed that ﬁeld loss and disease intensity were signiﬁcantly
related. Several isolates of Phakopsora pachyrhizi were
designated by their local origin. Two physiological races of
this rust fungus were identiﬁed” (from AVRDC 1992, #10).
Address: Shanhua, Taiwan.
2019. Ayemou, Assa. 1975. Agro-pédologie: 1. L’analyse des
sols. 2. Production et protection de Soja. 3. Comportement
de six varieties de Soja (Glycine max L. Merrill) [Agropedology, or soil science. 1. Analysis of soils. 2. Production
and protection of soybeans. 3. Performance of six varieties
of soybeans in the Ivory Coast]. Universite d’Abidjan,
Departement des Sciences de la Terre No. 12. 63 p. (Ivory
Coast). [7 ref. Fre]
• Summary: The soybean was introduced to Europe in 1712
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and to the USA in 1804. The ﬁrst factory to crush soybeans
in Europe or the Western world was located at Hull, England.
The year 1908 marked the start of the modern era for
soybeans when this mill began processing soybeans. After
the Russo-Japanese war of 1905 and the acquisition by the
Japanese of a part of the soybean industry of Manchuria, the
Manchurian railway, and the port of Dairen, 9,000 tons of
soybeans were sent to England.
Three uniform trials (following a protocol supplied by
the International Institute of Tropical Agriculture, IITA),
were conducted in the Ivory Coast at Abidjan (southern
region), Bouaké (central region), and Dekokaha (northern
region). The goal of these trials was to obtain information
on the interactions of genotype x environment, to identify
soybean varieties that would give good yields in the Ivory
Coast, and to determine what these yields might be under
eventual conditions of production. Six varieties were tested:
Bossier, Kent, Improved Pelican, Jupiter, CES 486, and
IGM–280–3.
In the 3 sites, the time from planting to harvest varied
from 89 to 116 days, the height of the plants from 26 cm
(Bossier) to 81 cm (Jupiter). The majority of varieties
showed resistance to lodging, shattering, and diseases and
insect pests. Address: Maître-Assistant, Faculté des Sciences,
Univ. of Abidjan, Dep. of Soil Science, Ivory Coast.
2020. Basiony, A.M. 1975. Untersuchungen ueber die
Wirkung von Systemfungiziden auf den Pﬂanzenbefall durch
Rhizoctonia solani Kuhn und Verticillium albo-atrum Rke. et
Berth [Investigations on the effect of systemic fungicides on
plant infestation by Rhizoctonia solani Kuhn and Verticillium
albo-atrum Rke. et Berth]. PhD thesis, Humboldt Universaet
zu Berlin, Germany. *
Address: Egypt.
2021. Bird, J.; Sanchez, J.; Rodriguez, R.L.; Julia, F.J. 1975.
Rucageous (whiteﬂy-transmitted) viruses in Puerto Rico. In:
J. Bird and K. Maramorosch, eds. 1975. Tropical Diseases of
Legumes. New York: Academic Press. See p. 3-25. *
• Summary: Discusses Bemisia tabaci.
2022. Fischer, R.W. 1975. Seed quality as a factor in edible
soy protein products. Cedar Falls, Iowa. 11 p. Unpublished
manuscript. [5 ref]
• Summary: Contents: Trade experience. The critical factors
in seed quality and grade as they affect quality of edible
protein products: Protein yield and quality, mechanical
damage (bacterial activity, enzyme activity, dirt/color),
foreign material (moisture control, bacterial action, weed
seed contamination), hilum color. Cost evaluations. Address:
Soypro International, Inc., Cedar Falls, Iowa.
2023. International Crops Research Institute for the SemiArid Tropics (ICRISAT). 1975. International workshop on

Grain Legumes, January 13-16, 1975. Hyderabad, India:
ICRISAT. ix + 350 p. Illust. 28 cm.
• Summary: Contents: Foreword, by R.W. Cummings,
Director, ICRISAT. Preface: Introductory remarks, by J.S.
Kanwar, Assoc. Director, ICRISAT, Hyderabad, India.
Participants (directory of). Sessions 1-8 (on pigeonpeas and
chickpeas, chickpeas, pigeonpeas, pigeonpea and chickpea,
chickpea, breeding self-pollinated crops, increasing
efﬁciency in breeding partially outcrossing grain legumes,
breeding soybeans resistant to diseases), each with a paper
and a review of the session or paper. Plenary session with
ﬁve reports. Highlights of the workshop. Appendix 1.
Session 8, Breeding soybeans resistant to diseases,
by E.E. Hartwig (Delta Branch Experiment Station,
ARS/USDA, Stoneville, Mississippi; p. 305-310, with 9
references) with a review of his paper by Y.L. Nene of
ICRISAT.
Content of Hartwig’s paper: Introduction. Diseases:
Bacterial pustule, development of resistance to bacterial
pustule, target spot, phytophthora rot, methods of control of
phytophthora rot, root knot nematode, breeding for root knot
resistance, soybean cyst nematode control, soybean mosaic
virus, breeding for control of soybean mosaic virus, breeding
objectives, discussion.
2024. Pinto, Aloisio de Arruda. comp. 1975. Bibliograﬁa
sobre soja [Bibliography of soya]. Vicosa, MG, Brazil:
Universidade Federal de Vicosa, Biblioteca Central. 172 p.
22 cm. [1272 ref. Por]
• Summary: This bibliography is divided into the following
sections: Introduction. General aspects of soybean culture.
Fertilizing the soil. Soybean diseases and their control.
Soybean pests and their control. Harmful weeds and
herbicides to control them. Physiology. Improvement.
Varieties. Harvesting and storage. Economics and
commercialization. Ecology and botany. Bromatology [food
uses and their importance]. Odds and ends. Subject index.
Address: Chefe, Secao de Bibliograﬁa e Documentacao,
Biblioteca Central da U.F.V., Brazil.
2025. Scott, Walter O.; Aldrich, Samuel A. 1975. Producción
moderna de la soja [Modern soybean production]. Buenos
Aires, Argentina: Editorial Hemisferio Sur. 192 p. Illust.
28 cm. Translated from the English by Andres O. Bottaro.
[Spa]*
• Summary: Contents. 1. How the soybean plant grows.
2. Variety selection. 3. Seedbed preparation and planting.
4. Fertilizer for soybeans. 5. Water management. 6. Weed
control. 7. Troubleshooting. 8. Harvesting, storage, and
marketing. 9. Soybeans: Food, feed, and future. Appendix.
Address: 1. Prof. of Crops Extension, Univ. of Illinois; 2.
Prof. of Soil Fertility Extension, Univ. of Illinois.
2026. Sinclair, James B.; Shurtleff, M.C. eds. 1975.
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Compendium of soybean diseases. St. Paul, Minnesota:
American Phytopathological Society. 69 p. 73 illust. [155
ref]
• Summary: See next page.An excellent, very authoritative
work. Contents: Introduction: Disease Development,
Infectious Diseases.
Part I. Infectious Diseases.
Fungal Diseases: Phytophthora rot, Pythium rot
(seed decay, damping-off and root rot), Charcoal rot,
Rhizoctonia root and stem rot, damping-off and foliage
blight, Sclerotinia (Whetzelinia) stem rot, Fusarium diseases
(blight, wilt, root rot, pod and collar rot), Thielaviopsis root
rot, Mycoleptodiscus root rot, Black root rot, Brown stem
rot, Neocosmospora stem rot, Pod and stem blight, Stem
canker, Sclerotium (Southern) blight, Purple stain of seeds,
Frogeye leaf spot, Downy mildew, Anthracnose, Rust, Target
spot, Brown spot, Phyllosticta leaf spot, Powdery mildew,
Scab, Yeast spot, Alternaria leaf spot, Pyrenochaeta leaf
spot, Leptosphaerulina leaf spot, Stemphylium leaf blight,
Dactuliophora leaf spot, Drechslera blight, Other fungi
reported to be associated with soybeans.
Bacterial Diseases: Bacterial blight, Bacterial pustule,
Wildﬁre, Bacterial wilts, Bacterial crinkle leaf and chocolate
spot.
Viral Diseases: Soybean mosaic, Bean pod mottle, Bud
blight, Brazilian bud blight, Cowpea chlorotic mottle, Yellow
mosaic, Other naturally occurring viruses of soybeans, Other
viruses associated with soybeans.
Nematode Diseases: Introduction, Soybean cyst
nematode, Root-knot nematode, Reniform nematode, Other
nematodes associated, with soybeans
Seed Pathology.
Part II. Noninfectious Diseases: Crusting or soil
compaction injury, Frost injury, Water damage, Herbicide
damage, Herbicide injury to soybeans: symptoms, remarks,
and control, Air pollutants, Hail injury, Sunburn injury,
Lightning damage, Mineral deﬁciencies and toxicities,
Nitrogen, Phosphorus, Potassium, Calcium, Magnesium,
Sulphur, Iron, Manganese, Molybdenum, Zinc, Boron,
Copper.
Glossary of Terms.
A book review in Soybean Digest (March 1976, p.
41) states: “Compendium of Soybean Diseases is the ﬁrst
worldwide compilation of the parasitic and nonparasitic
diseases or disorders of soybeans. This summary was written
and compiled by an advisory committee of plant pathologists
representing all geographical areas of the U.S.
“The purpose of the compendium is to provide a general
and practical reference for agriculturists who do plant
pathological work in the ﬁeld or diagnostic laboratory. It was
designed especially for those who diagnose soybean disease
problems.
“Diseases and disorders have been arranged according
to general causal agents: fungal diseases, bacterial diseases,

viral diseases, nematode diseases and noninfectious diseases.
Under each disease is given the known facts concerning
geographical distribution, symptoms, description of the
causal organism or agent, disease cycle epidemiology
and control plus selected key references to the scientiﬁc
literature. Suggested control measures are purposely general,
stressing principles and cultural practices which are not
likely to become obsolete. Nonparasetic diseases covered
include a variety of chemical or mechanical excesses,
injuries, nutrient deﬁciencies and environmental factors.
“The text contains 64 pages of data and is illustrated
by 73 color and black and white photos plus 16 artists’
drawings.”
Available for $6.00 postpaid from Soybean Digest.
Address: Univ. of Illinois.
2027. Tenne, F.D.; Mengistu, A.; Sinclair, J.B. 1975.
Occurrence and identiﬁcation of Bacillus subtilis associated
with soybean seeds from six geographical countries.
Proceedings of the American Phytopathological Society 2:91
(Abst. NC-45).
• Summary: The six countries are China, Ethiopia, Pakistan,
Puerto Rico, Thailand, and USA. Bacillus subtilis appears
to be an omnipresent seed-borne bacterium on soybeans;
it can cause seed decay under conditions of high moisture
and temperature. Address: All: Univ. of Illinois, Urbana, IL
61801.
2028. Thio, Goan Loo. 1975. Small-scale and home
processing of soya beans with applications and recipes.
Royal Tropical Institute (Amsterdam), Dept. of Agric.
Research. Communication No. 64. vii + 51 p. Illust. Third
ed., revised and enlarged. 1978. No. 64a. 59 p. 24 cm. [26
ref]
• Summary: Contents: 1. Introduction: History, botany,
cultivation, pests and diseases, harvesting, yield and
storage. 2. Chemical composition. 3. Nutritive value:
Supplementation, trypsin inhibitor, hemagglutinins. 4. Smallscale and home processing methods: Soya milk, yogurt of
soya milk, toufu (Soya bean curd), soya-bean sprouts, soya
steak (Tempeh). 5. Applications of soya beans and soya-bean
products [recipes]: Fried soya beans, cooked, young whole
soy beans [green vegetable soybeans], ﬂavoured soya milk,
fried toufu, fried soya steak, dried sliced toufu (toufu crisp/
crisps), soya ﬂour (including soya-milk-residue ﬂour [ground
okara]). 6. Recipes based on soya bean products: soups with
soya bean products, ﬂavoured soya milk, soya yogurt with
fruits, toufu bread/cake, toufu dishes, modiﬁed Zambian
recipes, recipes with soya ﬂour, soya shashlick (tofu kebab),
and soya [tofu] spring roll. 7. Discussion. References. Note:
Toufu = Tofu.
Note 1. This is the earliest English-language document
seen (Jan. 2013) that uses the term “soya-bean sprouts” to
refer to soy sprouts.
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Note 2. This is the earliest document seen (Sept. 2012)
that uses the term “soya yogurt” to refer to soy yogurt.
Address: Dep. of Agricultural Research, Royal Tropical Inst.,
Amsterdam.
2029. Whorton, James. 1975. Before silent spring: Pesticides
and public health in pre-DDT America. Princeton, New
Jersey: Princeton University Press. 288 p. [75+* ref]
• Summary: An interesting history of pesticide use, public
health, and food contamination. Address: Assoc. Prof. of
Biomedical History, Univ. of Washington.
2030. USDA National Agricultural Library. comp. 1975--.
AGRIS International (Computerized bibliographic database).
USDA NAL, Beltsville, MD 20705. [1126959 ref]
• Summary: A comprehensive inventory of international
(especially Third World) agricultural literature, that reﬂects
research results, food production, and rural development.
The ﬁle corresponds in part to AgrIndex, published monthly
by the Food and Agricultural Organization (FAO) of the
United Nations. First available for use in computerized form:
1975. Earliest records: 1975. Total records (1/90): 1,126,959
records.
AGRIS is a cooperative decentralized system in which
over 100 national and multinational centers take part. It
collects and makes available current information on the
agricultural literature of the world appearing in journals,
books, etc. Each country which participates in AGRIS does
so by submitting information about documents published
within its own territory. All contributing sources are of
non-U.S. origin. FAO acts as a coordinating agency within
this global information system, facilitating the exchange of
agricultural information to its member countries. Contact:
Mr. Abe Liebowitz, AGRIS Coordinating Center, FAO, Via
delle Terme di Caracalla, 00100 Rome, Italy. Phone: 57971.
In the USA, questions about this ﬁle should be directed to:
Gary McCone, head, Information Systems Division, National
Agricultural Library, Beltsville, Maryland 20705, USA.
Phone: 301-344-3813 (as of 9/90). Address: NAL, Beltsville,
Maryland.
2031. IRAT–Awassa Agricultural Research Station.
1975? Brulage, discage Labour. Pluviométrie. Soja.
Variété nodulation, inoculation. Résistance aux maladies.
Rendement. [Burning. Discouraging Labor. Soybeans.
Measuring rainfall. Variety nodulation, Inoculation.
Resistance to diseases. Yield]. Paris: IRAT. [Fre]*
Address: Ethiopia.
2032. Asgrow Seed Co. 1976. Asgrow believes important
increases in soybean yields should come from research in
these 5 areas (Ad). Soybean Digest. Jan. p. 42-43.
• Summary: 1. Plant type improvement. 2. Insect and
disease resistance. 3. Plant population requirements. 4.

Effects of seed sizing. 5. Recommended crop management
practices. “Six new Asgrow brand soybeans: These superiorperforming soybeans are available for planting right now.”
A photo shows the cover of a manual titled “Growing
Soybeans for Proﬁt: A Management Manual,” recently
published by Asgrow and available free of charge from
Asgrow representatives. Contains 6 color photos of soybean
production. Next to a photo of a bag of Asgrow soybean
seeds is the slogan “It’s great to grow Asgrow.”
This ad also appeared in the Feb. 1976 issue (p. 2223) of this magazine. Address: Subsidiary of The Upjohn
Company, Agronomic Headquarters: P.O. Box 2010, Des
Moines, Iowa 50310.
2033. Hymowitz, T.; Carmer, S.G.; Newell, C.A. 1976.
Soybean cultivars released in the United States and Canada:
Morphological descriptions and responses to selected foliar,
stem, and root diseases. INTSOY Series No. 9. 31 p. Jan.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[39 ref]
• Summary: This book consists mainly of tables generated
from a computerized database. Information is given on
331 soybean cultivars. The introduction states: “The data
contained in this bulletin were compiled from progress
reports issued by Drs. Bernard and Hartwig, which were
based in part on contributions made by collaborating
pathologists, as well as from articles and bulletins authored
by many investigators. The data were coded, punched on
cards, and subsequently transferred to a computer storage
system. The program used to retrieve the stored data was
based upon the TAXIR system developed at the University
of Colorado. References used in compiling the data can be
found on pages 4 to 7 of this bulletin.
“We wish to thank those scientists who have contributed
their data to the germplasm data bank and the following
individuals who spent many hours coding, punching,
proofreading, and programming the data: Dr. Satish Chandra,
Billie Porter, Marsha King, and Barbara Worosz.”
Table 1 is “Morphological descriptions of soybean
cultivars released in the United States and Canada.”
Cultivars are listed in alphabetical order: Acadian, Acme,
Ada, Adama, Adelphia, Agate, AK (FC 30761), AK
Harrow, AK Kansas, Aksarben, Altona, Amsoy, Amsoy
71, Anoka, Aoda, Arisoy, Arksoy, Arlington, Armredo,
Austin, Avoyelles, A100, Bansei, Bansei, Barchet,
Bavender Special, Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Bienville, Biloxi,
Black Eyebrow, Blackhawk, Bombay, Bonus, Boone,
Bossier, Bragg, Burwell, Calland, Capital, Carlin, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chippewa, Chippewa
64, Chusei, Clark, Clark 63, Clay, Clemson, Cloud, CNS,
Cobb, Coker Hampton 266, Coker Hampton 266a, Coker
338, Columbia, Columbus, Comet, Corsoy, Creole, Crest,
Curtis, Custer, Cutler, Cutler 71, Cypress No. 1, Dare, Davis,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 818
Delmar, Delsoy, Delsta, Disoy, Dixie, Dorman, Dortchsoy
31, Dortchsoy 67, Dunﬁeld, Dunn, Dyer, Early White
Eyebrow, Earlyana, Easy Cook, Ebony, Elton, Emperor,
Ennis 1, Essex, Etum, Evans, Fabulin, Flambeau, Ford,
Forrest, Fuji, Funk Delicious, Funman, Gatan, Georgian,
Giant Green, Gibson, Goku, Goldsoy, Granger, Grant,
Green & Black, Guelph, Habaro, Haberlandt, Hahto, Hahto
Michigan, Hakote, Hampton, Harbinsoy, Hardee, Hardome,
Hark, Harly, Harman, Harosoy, Harosoy 63, Harrel,
Hawkeye, Hawkeye 63, Hayseed, Henry, Hidatsa, Higan,
Hill, Hinn, Hodgson, Hokkaido, Hollybrook, Hongkong,
Hood, Hoosier, HP-963, Hurrelbrink, Hutton, Illington,
Illini, Ilsoy, Imperial, Improved Pelican, J.E.W. 45, Jackson,
Jefferson, Jogun, Jogun Ames, Jupiter, Kabott, Kagon,
Kanrich, Kanro, Kanum, Kent, Kim, Kingston, Kingwa,
Kino, Korean, Kura, LA. Green, Laredo, Lee, Lee 68, Lee
74, Lexington, Lincoln, Lindarin, Lindarin 63, Linman 533,
Little Wonder, Luthy, Mack, Macoupin, Madison, Magna,
Magnolia, Majos, Mamloxi, Mammoth Yellow, Mamotan
6640, Mamredo, Manchu, Manchu (Lafayette), Manchu
(L55-153), Manchu (Madison), Manchu Hudson, Manchu
Lafayette, Manchu Montreal, Manchu 2204, Manchu 3 Wisc,
Manchu 606 Wisc, Manchukota, Manchuria, Manchuria
13177, Manchuria 20173, Mandarin, Mandarin (Ottawa),
Mandarin 507, Mandell, Manitoba Brown, Mansoy, Medium
Green, Mendota, Merit, Midwest, Miller 67, Mingo, Minsoy,
Missoy, Monetta, Monroe, Morse, Morsoy, Mukden,
Nanda, Nansemond, Neia, Norchief, Norman, Norredo,
Norsoy, OAC211, Ogden, Ogemaw, Oksoy, Old Dominion,
Ontario, Osaya, Otootan, Ottawa, Ottawa Mandarin, Pagoda,
Palmetto, Pando, Patoka, Patterson, Peking, Pennsoy, Perry,
Pickett, Pickett 71, Pine Dell Perfection, Pluto, Pocahontas,
Poland Yellow, Polysoy, Potage, Portugal, Pridesoy 57,
Prize, Protana, Provar, Ralsoy, Rampage, Ransom, Renville,
Richland, Roanoke, Roe, Rokusun, Rose Non-Pop, Ross,
S-100, Sac, Sanga, Sato-3, Scioto, Scott, Seminole, Semmes,
Seneca, Shelby, Shingto, Shiro, Sioux, Sooty, Sousei,
Soysota, Steele, Stuart, Swift, Tanner, Tarheel Black, Tastee,
Tenn Non-Pop, Toku, Tokyo, Tortoise Egg, Tracy, Traverse,
Vansoy, Verse, Viking, Virginia-N, Virginia-S, Volstate,
Wabash, Waseda, Wayne, Wea, Wells, White Biloxi Wilkin,
Williams, Willomi, Willomi B, Wilson, Wilson B, Wilson
5, Wilson 5 B, Wilson 6, Wing Jet, Wirth, Wisconsin Black,
Wolverine, Woods Yellow, Woodworth, Wye, Yellow Marvel,
Yelnanda, Yelredo, York.
The following information is given for each cultivar
(variety): Maturity group, ﬂower color, pod color, seed
coat color, hilum color, pubescence color, pubescence type
(normal, appressed, semiappressed, dense).
Table 2 is “Responses to selected foliar diseases of
soybean cultivars released in the United States and Canada.”
The diseases are bacterial blight, bacterial pustule, frogeye,
frogeye race 2, and soybean rust.
Table 3 is “Responses to selected foliar, stem, and root

diseases of soybean cultivars released in the United States
and Canada.” The diseases are brown spot, downy mildew,
brown stem rot, pod and stem blight, and phytophthora root
rot.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
Carmer, a statistician, did the technical computer work.
The data was stored on a magnetic tape on the University’s
mainframe computer; there were no personal computers
in those days. They got a small grant to fund the project.
This database was the ﬁrst of its kind–and was used as the
basis for a number of similar subsequent publications by
other authors. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.
2034. Parker, M.B.; Dowler, Clyde C. 1976. Effects of
nitrogen with triﬂuralin and vernolate on soybeans. Weed
Science 24(1):131-33. Jan. [9 ref]
• Summary: The degree to which an herbicide affects
soybeans and target weeds is dependent on the herbicide, the
dosage, and the soybean variety.
“Triﬂuralin and vernolate are widely used as preplanting
soil-incorporated treatments for weed control in soybeans.”
“Nodulation was the only factor affected signiﬁcantly
by nitrogen. Nodule weight was 65% greater where nitrogen
was not applied. Nodulation was suppressed by triﬂuralin,
but not by vernolate.” Address: 1. Asst. Prof. of Agronomy,
Coastal Plain Exp. Station; 2. Research Agronomist, ARS,
USDA, Tifton, Georgia 31794.
2035. Taylor, W.E. 1976. Some aspects of grain legume
research in Sierra Leone. Tropical Grain Legume Bulletin
No. 3. p. 16-17. Jan. [4 soy ref]
• Summary: A summary of investigation carried out by the
Grain Legume Research Group on cowpea and soybean
during the 1974/75 cropping season. Includes: 1. Evaluation
of the performance of soyabean cultivars in Sierra Leone
by S.M. Funnah and M.T. Dahniya. 2. The effects of
planting date on the yield and other agronomic characters
of soyabeans in Sierra Leone (Funnah and Dahniya). 3. The
effect of different row spacings, fertilizer and insecticide
application on the growth and yield of soyabeans under
upland conditions (W.E. Taylor, E.R. Rhodes, and A.
Sesay.) 4. The effect of inoculation and nitrogen fertilizer on
soyabeans (I. Haque, C.S. Kamara, S.M. Funnah, and D.S.
Amara). Address: Grain Legume Research Group, Njala
University College, Univ. of Sierra Leone, P.M.B. Freetown,
Sierra Leone.
2036. Graham, Larry. 1976. Herbicides make drilling
proﬁtable. Soybean Digest. Feb. p. 16-17.
• Summary: “Some farmers have been drilling soybeans
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for several years, but the practice has not been given much
attention until recent times when soybeans became more
proﬁtable and when new herbicides were developed that
could handle tough weed problems.
“’Farmers are taking a new look at drilled soybeans as
a means of increasing yields and proﬁts,’ says Dr. Garren
O. Benson, Iowa State Univ. agronomist. ‘There are many
advantages of drilled beans such as erosion control, no
cultivation, easier harvesting–in addition to a better yield.’
“Dr. Benson says a farmer drilling beans can usually
expect anywhere from 10% to 30% yield improvement over
wide rows.
“’Our research indicates that the narrower the rows,
the better yield we get,’ says Benson. ‘The main reason is
that the plants are spread out more and are able to catch the
sunlight more evenly. The energy is not wasted on barren
ground between rows.
“He says a farmer going to 30-in. rows from 38-in.40-in. rows may expect a 10% yield increase, and by going
down further to 15-in.-20-in. rows he may receive another
10% yield improvement. ‘Assuming a good stand and
adequate weed control, a farmer drilling soybeans in rows
less than 20-in. may receive anywhere from a 20%-30%
more yield than with the wide rows,’ says Dr. Benson.
“Drilled spacings may be 7, 10 or 14 in. wide. He doubts
that much yield difference exists between these spacings.
“Two Problems: But along with the advantages, there
are at least two major problems with seeded beans: the drill
itself and weed control.
“Dr. Benson says that present grain drills are designed
for small grains and are not well suited as a soybean planter.
It is a better alternative, however, than seeding by air or
using an endgate seeder.
“’We have problems controlling the planting rate, the
planting depth and getting a good soil-seed contact with
a drill,’ he says. ‘New machines are being designed for
soybean drilling, but they are not yet available.’
“’A grain drill often seeds soybeans anywhere from the
surface to 2 in. deep,’ says Dr. Benson, ‘giving the farmer an
erratic or poor germination.’
“He says if the farmer could be assured of a uniform
germination, then the initial planting rate for drilled beans
with present varieties would be the same as for rowed
beans. But, because of the lower percentage of emergence,
farmers who drill beans usually increase planting rates to
compensate.
“Better Seedbed: ‘Soybeans seeded with a grain drill
need a better seedbed than planted beans,’ he says. ‘Use of
a cultipacker or other implement that ﬁrms the soil for a
better seed-soil contact deﬁnitely helps germination. When a
farmer goes into a cloddy rough seedbed, the grain drill just
doesn’t do a very good job,’ he adds.
“Dr. Benson says that many times crusting may be a
problem with seeded beans and that some farmers increase

their seeding rate to help the beans push through the surface.
He says that this practice does little good. ‘In 40-in. rows we
may have 12 seeds/ft while with a 10-in. drill there are only
3 seeds,’ he says. ‘Even if the farmer pushed his rate to 4 to 5
seeds/ft, there still aren’t enough beans to make a difference.’
“He says a farmer with a crust can still take a tractor and
rotary hoe across the ﬁeld. Or, as an alternative, the farmer
may want to leave some sort of a skip-row spacing so that he
could get in with a tractor-even to cultivate if he has to.
“Dr. Benson suggests selecting bean varieties with
strong emergence as the individual plant in drilled beans
becomes more critical because they are spread out more.
“He also recommends that farmers select bean varieties
that are noted for standability in their particular area.
“Weed Control: Another major problem with drilled
beans is maintaining adequate weed control.
“’Because the farmer can’t cultivate drilled beans, weed
control becomes essential,’ Dr. Benson states. ‘We usually
recommend that the farmer use the upper recommended rate
of a particular herbicide to suit his own soil type. We’re not
saying to go above that because he may have injury or be
outside the legal label.
“’If a herbicide fails, there are now postemergence
treatments for broadleaf weed control that may be applied as
an ace in the hole,’ he says. ‘These treatments may give the
soybeans enough time to shade the ground.
“’But ﬁnding the right herbicide is still the main
problem,’ says Dr. Benson. ‘One herbicide may work on one
farm, but the organic matter may be different on another and
you either underdose or overdose–it takes management.’
“One farmer who has had considerable experience
drilling soybeans is Irving Beseke of Beecher, Illinois.
Beseke has been growing and promoting drilled soybeans for
the last 9 years.
“He also makes use of 15 acres of drilled bean test
plots on which numerous herbicides are tested alone and in
combination.
“Better Yields: Beseke says there were about 3,000 acres
of drilled soybeans in his area this year and the main reason
farmers changed from wider rows is for a better yield.
“’We receive about 15%-20% higher yields than farmers
planting soybeans regularly,’ he says. ‘Most farmers in this
area average 42 bu/a with drilled beans while row bean
yields averaged about 35 bu/a.’
“’I don’t believe the differences in yields are as great
with a full season as during a short one,’ Beseke says. ‘In
1974 we weren’t able to plant until late June and while the
row beans were getting only about 25 bu/a, drilled beans
were yielding from 35 to 40 bu/a.’ Beseke topped the county
yield that year with 49 bu/a.
“He explains that during a short season the row beans
just don’t have the chance to ﬁll in and don’t grow as tall
because of the shorter exposure to sunlight. He says that the
drilled beans, which were planted at a heavier rate, simply

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 820
have more plants per acre for better coverage and moisture
conservation.
“Beseke drills his beans at a rate of 80 to 90 lbs/a. His
experience agrees with Dr. Benson’s recommendations.
“He also suggests using a cultipacker or roller to ﬁrm
the soil before seeding. Before he began using these tools,
Beseke says he had a problem with germination. “’We’ve
also found the 14-in. row best for emergence,’ he says. ‘This
is about 4 beans/ft. We tried to ﬁnd a difference in yield and
weed control from 7-in. rows, but we could ﬁnd none.”’
“Ease of Harvesting: Beseke says that he believes the
ease of harvesting drilled soybeans accounts for some of the
yield differences between rowed beans.
“’Many farmers mound-up when they cultivate and lose
the lower pods when combining. But with drilled beans you
can set the cutting bar all the way down because there has
been no cultivating to make the ground rough,’ he says.
“In addition to moisture conservation and erosion
control, Beseke says drilled soybeans save at least two
cultivations, plus the machinery and time involved required
to keep rowed beans clean.
“Ken Marolf, Muscatine, Iowa, tried drilling soybeans
in past years, but was unsuccessful, mainly because he could
not control his broadleaf weeds.
“’In addition to our weed problem, we’ve also had
trouble maintaining the proper depth while drilling, along
with germination and a little lodging,’ he says. ‘We had
a difﬁcult time combining them, but we could see their
potential and tried 75 acres again this year.’
“Control Program: This year, he drilled 75 acres of
soybeans at 80 to 90 lb/a using an experimental combination
of 6 qts. Amiben and 2 qts. Lasso/a. ‘We selected herbicides
on the basis of crop tolerance,’ says Marolf. ‘We wanted to
apply the heaviest possible rates without much fear of crop
injury.’
“Marolf says he especially likes drilled soybeans
because of their erosion control. ‘Our land is rolling and we
must contour farm around terraces,’ he says. ‘Drilling beans
not only keeps our land from moving, but also saves a lot on
time turning on point rows.’
“Herbicide and seed expense for drilled beans cost
Marolf about 25% more than if he had planted row beans.
But he claims it’s worth it.
“’It would only take 3 to 5 bu/a increase to cover all
costs involved and you’ve still eliminated all of the work and
have easier combining,’ he says.
“’We eliminated rotary hoeing once and cultivating
twice and if you ﬁgure what your time is worth along with
the wear on the machinery, the costs for production are
almost equal for rowed and drilled beans.’”
Photos show: (1) “Irving Beseke of Beecher, Illinois,
has been working with drilled soybeans for the past 9 years.
In 1974 he received 49 bu/a which was double the county
average. He says a grower can expect about 15%-20% yield

increase over row beans.
(2) “Ken Marolf, Muscatine, Iowa, says despite the yield
advantages of drilled soybeans, he likes drilled soybeans
because of the erosion control, ease of harvesting, ease of
planting, and time saved that would be used for cultivating.”
2037. Barrentine, W.L.; Edwards, C.J., Jr.; Hartwig, E.E.
1976. Screening soybeans for tolerance to metribuzin.
Agronomy Journal 68(2):351-53. March/April. [7 ref]
• Summary: A nutrient culture technique was developed to
select soybean varieties or breeding lines for tolerance to the
herbicide metribuzin. “Two cultivars, ‘CNS’ and ‘Wayne,’
and one breeding line, D66-5566, were the most tolerant,
showing only slight injury, whereas ‘Semmes’ and ‘Tracy’
were killed.” Address: 1. Plant Physiologist; 2-3. Research
Agronomist. All: Delta Branch, Agricultural and Forestry
Exp. Station, and the ARS, USDA, Stoneville, MS 38776.
2038. Hatchett, J.H.; Beland, G.L.; Hartwig, E.E. 1976. Leaffeeding resistance to bollworm and tobacco budworm in
three soybean plant introductions. Crop Science 16(2):27780. March/April.
• Summary: “On the basis of percentage of larval mortality,
PI 171451 and PI 229358 were more resistant to the
bollworm than to the tobacco budworm; PI 227687 was
equally resistant to both species. None of the larvae of
either species survived on PI 227687, which suggests that
this plant introduction may have a different genetic basis
for resistance.” Address: 1-2. Research entomologists,
Bioenvironmental Insect Control Laboratory, ARS-USDA,
Stoneville, MS 38776; 3. Research agronomist, ARS-USDA,
Stoneville, MS 38776.
2039. Lockhart, B.E.L.; Fischer, H.U. 1976. Identiﬁcation of
soybean mosaic virus in Morocco. Plant Disease Reporter
(USDA) 60(3):260-61. March. [4 ref]
• Summary: A seedborne, aphid-transmitted virus infecting
soybeans in Morocco was identiﬁed as soybean mosaic virus
(SMV). Soybeans are not grown on a commercial scale
in Morocco, however several dozen cultivars have been
introduced into the country and grown on an experimental
basic for a number of years. During the summers of 1972
and 1973 viruslike symptoms were observed on soybeans
growing in four different locations in Morocco. Address:
1. Asst. Prof. of Plant Pathology, Univ. of Minnesota, Inst.
Agronomique et Vétérinaire Hassan II, Rabat, Morocco; 2.
Direction de la Recherche Agronomique, Station Centrale de
Phytiatrie, Rabat, Morocco.
2040. Oils and Oilseeds Journal (Bombay). 1976. Research
to develop soyabean varieties. 28(3):22. Jan/March.
• Summary: “The Pantnagar University has undertaken
intensive research on soyabean... The University has an
interdisciplinary research programme comparable to the best
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anywhere in the world. The Indian Council of Agricultural
Research has made Pantnagar the centre of the all-India
co-ordinated research project on soyabean. From the initial
efforts of identifying U.S. bred soyabean varieties Bragg,
Lee and Clark 63 as suitable for cultivation during the
monsoon season, the varietal improvement programme has
developed a number of indigenous varieties showing greater
adaptability to local conditions, resistance to diseases and
high yield potential. Ankur was released in 1974 as the
ﬁrst such variety, showing high resistance to rust and good
germinability.”
“There are about 4,000 lines of soyabean germplasm at
the University which are evaluated and maintained.”
“The soyabean culture which enables plants to ﬁx
atmospheric nitrogen has been commercially produced at
Pantnagar.”
2041. Price, Mazo; Riggs, R.D.; Caviness, C.E. 1976.
Races of soybean-cyst nematodes compete. Arkansas Farm
Research 25(2):16. March/April.
• Summary: “Trends were similar when races 2 and 3 were
mixed in equal proportions; however, it appeared that race
2 was a slightly better competitor than race 4. About 22
percent of the population was race 2 after one generation,
and this declined to 6.8 percent after four generations.
“In these experiments race 3 was a better competitor
than either race 2 or race 4. Until varieties resistant to all
races of SCN are developed and released, growers should
use crop management practices that will prevent an excessive
buildup of either race 2 or race 4. The results indicate that
this can be accomplished by using the following cropping
system where large populations of race 3 exist:
“First year–plant a non-susceptible crop such as cotton,
grain sorghum, corn, etc.
“Second year–plant a variety that is resistant to race 3,
such as Forrest, Mack, or Pickett 71.
“Third year–plant an adapted variety that is susceptible
to all races of SCN, such as Dare, Davis, Lee 74, Bragg, etc.
“Fourth year–plant a non-susceptible crop, as shown
for the ﬁrst year, and repeat the cycle.” Address: Univ. of
Arkansas, Fayetteville.
2042. Navas, Diego. 1976. Detección de insectos en el
suelo mediante la captura de adultos que emergen de la
tierra–Estudio preliminar [Detection of insects in the soil by
capturing adults that emerged from the ground–Preliminary
study]. Investigaciones Agropecuarias (Faculdad de
Agronomia, Universidad de Panama) 1974-1975. p. 531-36.
May. [2 ref. Spa]
• Summary: Discusses Cerotoma salvini, Diabrotica
balteata, and Diphaulaca in Panama. Diabrotica balteata
is considered an important pest of corn (maize). This insect
deposits its eggs no only in ﬁelds planted to corn, but
also those planted to beans, tomatoes, soya, and possibly

other crops, on which it can also become a major pest.
Address: Profesor de Entomología, Facultad de Agronomía,
Universidad de Panamá, Panama City, Panama.
2043. Reynolds, Gary A. 1976. How Brazilians grow 40 bu.
soybeans. Farm Journal 100(6):J4-J5. May. Central States
edition.
• Summary: A Farm Journal tour, with 60 Americans
participating, visited 5 outstanding soybean growers in
Brazil’s southern state of Parana, as described in last month’s
issue (April, p. 22). They were impressed by what they saw.
Discusses: Tillage, fertility, crop rotation, soybean varieties,
insects and diseases, and production costs. Address: Crops
Editor.
2044. Deitz, L.L.; Van Duyn, J.W.; Bradley, J.R., Jr.; et al.
1976. A guide to the identiﬁcation and biology of soybean
arthropods in North Carolina. North Carolina Agricultural
Experiment Station, Technical Bulletin No. 238. vi + 264 p.
June. [254 ref]
• Summary: “Introduction: Interest in insects affecting
soybeans, Glycine max (L.) Merrill, has risen sharply with
the increased economic importance of the crop. Soybeans
were introduced into North Carolina around 1900, but
became a major cash crop only recently. For many years
following its introduction, the crop found favor for soil
building purposes and to some extent for forage; thus a large
portion of the planted acreage was not harvested. During the
last ﬁfteen years soybean acreage has more than doubled and
the proportion harvested increased to almost 100% (Fig. 1;
Anon. 1961, Anon. 1962-1974).
“Between 1924 and 1972 the price remained fairly
constant at $2-3 per bushel (except 1923-1933), but from
1972-1975 the price increased to about $7.45 (Anon. 1961,
Anon. 1962-1974). Soybeans are grown from the mountains
to the coast in North Carolina (Fig. 2), but the bulk of the
crop is concentrated in the Coastal Plain, including large
acreages in the recently developed agricultural areas of the
Northeastern Coastal Plain.
“Prior to the recent increase in the price of soybeans,
growers seldom tried to control insect pests, but are now
interested in maximum yields and are in a better ﬁnancial
position to include more insect control actions among their
production costs. However, decisions for insect control
should be made on the basis of sound criteria. One criterion
is a knowledge of the insects occurring in the soybean ﬁelds.
“This bulletin presents a summary of information on
the arthropods (chieﬂy insects, but including some spiders
and mites) associated with soybeans in North Carolina. Each
species is identiﬁed, its life and seasonal history outlined,
and its relationship to the soybean plant and other species
in the community of organisms within the soybean ﬁeld
described. The list of species beginning on page 147 is
incomplete but attests to the rich diversity of the arthropod
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fauna of the soybean community. No effort was made to
encompass soil arthropods associated with the soybean
root system. Also, certain taxonomic groups (mites, thrips,
etc.) presenting very difﬁcult problems of sampling and
identiﬁcation are poorly represented.
“Arthropods which are most commonly encountered in
soybeans (recognized pests, potential pests, parasites and
predators) are discussed individually. The species are divided
into two main groups: (1) phytophagous (plant-feeding)
insects and mites and (2) entomophagous (organisms feeding
on insects) arthropods and pathogens. However, some
arthropod species feed both on plants and insects...” Address:
Dep. of Entomology, North Carolina Agric. Exp. Station,
Raleigh.
2045. Wax, L.M.; Stoller, E.W.; Bernard, R.L. 1976.
Differential response of soybean cultivars to metribuzin.
Agronomy Journal 68(3):484-86. May/June. [7 ref]
• Summary: “Metribuzin... controls several species of
troublesome annual broadleaf weeds in soybeans... but it
sometimes causes excessive crop injury.” The extent to
which about 250 cultivars were injured was evaluated.
Our “data indicate that the most widely used soybean
cultivars will tolerate metribuzin on typical corn belt soils
at the highest rate (0.56 kg/ha) normally recommended in
combinations for weed control in soybeans. Sometimes even
the most susceptible cultivars are injured only slightly at
this rate.” Address: 1. Agronomist; 2. Plant physiologist; 3.
Geneticist. All: ARS, USDA and Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
2046. International Institute of Tropical Agriculture. 1976.
Annual report 1975. Ibadan, Nigeria. 219 p.
• Summary: Soybeans are mentioned on various pages. The
subsection titled “Effects of previous cowpea and soybean
crops on maize production” (p. 40) states: “After soybeans,
there appeared to be little contribution of N [nitrogen] from
the legume to the maize crop.
Table 34 titled “Observations on early cowpeas and
early soybeans grown in different mulches in 1975” (p.
44) shows that one of the mulches was “Soybean tops
(chipped).” The mulch helped to control weeds.
The section on “Grain legume improvement program”
contains a subsection (p. 75) titled “Soybeans.” “New lines
that outyielded the previous leading cultivar Bossier were
identiﬁed. The names and characteristics of each line are
described.
The main section on soybeans, titled “Soybean
breeding” (p. 82-86) has this contents: Introduction,
cultivar trials, cultivar trial results, shattering resistance,
recombination and selection, seed quality. Three large tables
and two ﬁgures give details.
Soybeans are also mentioned on pages 106 (“Soybean
bacterial pustule”), 119 (“Inoculation studies with

soybeans”), and 122 (Table: “Seed protein content of grain
legumes grown at IITA.” Soybeans have by far the highest
protein content. Average weight of 100 seeds is also given
for each legume, incl. the winged bean). Address: Ibadan,
Nigeria.
2047. Howell, R.W. 1976. Re: Outstanding Achievement
Award for Dr. Edgar E. Hartwig. Letter to Dr. H.W. Johnson,
Department of Agronomy and Plant Genetics, 303 Agronomy
Building. University of Minnesota, St. Paul, Minnesota
55108, Aug. 26. 2 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Johnson:
“I am pleased to have been invited to write in support of
your nomination of Dr. Edgar E. Hartwig for the Outstanding
Achievement Award of the University of Minnesota.
“Dr. Hartwig is a distinguished agricultural scientist and
a farsighted citizen. His professional career has been devoted
almost entirely to the breeding and genetics of soybeans
for the southern United States. During Dr. Hartwig’s career
of more than 30 years, soybean production in the southern
states has moved from the status of a very minor crop to the
most important crop in the south, occupying more than one
million acres in each of seven southern states and several
hundred thousand acres in each of the rest. This tremendous
achievement is due more to Dr. Hartwig than to any other
individual. Soybean varieties which he has developed in
his breeding program have had very wide adaptability and
have been widely accepted. He has shown great vision in
anticipating problems before they arose, including such
problems as new diseases and insect infestations and the
particular difﬁculties that occurred as new lands were
brought into soybean production. There were frequently
problems of poor drainage, hard pans, and severe crusting, in
addition to a wide range of environmental conditions ranging
from a maritime to a montane environment. Dr. Hartwig has
been consistently far ahead of his counterparts in developing
soybean genotypes which can cope with new difﬁculties as
they arise.
“His success also owes much to his ﬁne qualities of
leadership and personal relations. He inspires conﬁdence
among farmers, businessmen, government leaders, and the
public generally. And the products of his research have
veriﬁed the conﬁdence. His unassuming manner makes him
very much at home in all types of groups. As a transplanted
southerner, he was ahead of his time in discarding traditional
barriers to the inclusion of people of all races in the
agricultural scene. That he was able to do so with such
success in an area where he might easily have aggravated
antagonisms is itself a great achievement.
“Dr. Hartwig has been widely recognized by agricultural
and professional groups for the high quality of his work. He
has been selected as Man of the Year in southern agriculture
by the Progressive Farmer and as Man of the Year by
many other organizations. He has received a Distinguished
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Service Award of the U.S. Department of Agriculture and
a presidential award as an outstanding civil servant. These
awards are rare indeed and reﬂect a very high degree of
distinction. He has also received the Crop Science Award
of the Crop Science Society of America for the scientiﬁc
distinction of his research in plant genetics.
“Dr. Hartwig is frequently called on for advice and
counsel throughout the southern United States and is one
of the leading authorities sought by organizations abroad.
He has served several tours in Brazil, India, South Africa
and elsewhere. He has been a consultant to the International
Atomic Energy Commission.
“Dr. Hartwig is truly an outstanding alumnus of the
University of Minnesota. I heartily recommend him for the
Outstanding Achievement Award.
“Sincerely yours,...
“RWH:ch.” Address: Head, Department of Agronomy,
Univ. of Illinois.
2048. Kobayashi, Takashi. 1976. Insect pests of soyabean
in Japan and their control. PANS: Pest Articles and News
Summaries (England) 22(3):336-49. Sept. [9 ref. Eng]
• Summary: A key source of information on soybean insects
in Japan. The author’s name is incorrectly written on the
title page as “Y. Kobayashi.” Address: Tohoku National
Agriculturl Experiment Station, Akahira 4, Morioku, Japan.
2049. Misra, D.P.; Goswami, K. 1976. Soybean and
sunﬂower for north Bihar. Indian Farming 27(6):27-28. Sept.
Series 2.
• Summary: Contents: Introduction. Soybeans: Varieties
(no varieties can be grown during the rabi season), varieties
for kharif cultivation, cultivation practices, crop care
(weed control, diseases and insects). Contains less oil than
sunﬂower seeds. Varieties of sunﬂower. Cultivation practices.
Harvesting and storage. Address: Regional Research Station,
I.A.R.I., Pusa (Bihar).
2050. Triplett, G.B., Jr. 1976. History, principles and
economics of crop production with reduced tillage
systems: History of reduced tillage systems. Bulletin of
the Entomological Society of America 22(3):289-91. Sept.
Presented at ESA Symposium on Crop Production with
Reduced Tillage Systems. [12 ref]
• Summary: During the past 4 decades, efforts have been
made to reduce tillage. Many of the early systems were
based on the moldboard plow, which is now thought to be
at least partially responsible for the dust bowl of the 1930s.
The most profound inﬂuence on tillage occurred with
the discovery of selective organic herbicides. “The ﬁrst
herbicide, 2,4-D, was introduced to farmers in the 1940’s
and was ﬁrst used as a supplement to cultivation, and aided
in control of many broadleaf weeds... As more effective
herbicides were introduced, tillage before and after planting

was reduced even more and in some cases postemergence
cultivation was eliminated.” Still the soil was usually plowed
prior to planting. “As early as 1952, Davidson and Barrons
(1954) reported as successful the complete substitution of
herbicides for tillage in row crop production.” Herbicides
have eliminated weed control as a reason for tillage.
“Where suitable, no-tillage offers certain deﬁnite
advantages. The erosion hazard on sloping sites can be
reduced as much as 100-fold, opening the use of rolling
terrain for continuous row crop production. Time and labor
demands at planting time are reduced, increasing worker
productivity. Multiple cropping becomes more practical,
permitting rapid establishment of the second crop and
conserving moisture present in the soil by maintaining mulch
cover and leaving the soil undisturbed.” Address: Prof. of
Agronomy, Dep. of Agronomy, Ohio Agricultural R&D
Center (OARDC), Wooster, OH 44691.
2051. Kassam, A.H. 1976. Crops of the West African semiarid tropics. Begumpet, Hyderabad, India: International
Crops Research Institute for the Semi-Arid Tropics
[ICRISAT]. vi + 154 p. Oct. 27 cm. [400+* ref]
• Summary: A review of practical information on 23 crops
grown in the area, in which Part II, pages 37-50, is on
legumes (cowpea, groundnut and soya bean).
Pages 48-50: The section on Soya bean has these
contents: a brief introductory paragraph on the history and
economic importance, then sections on ecology, cultivation,
diseases and pests. The sections on other two crops have
similar structures, although there is also information about
special problems associated with storage.
A table lists 24 categories of agronomic information
for 4 cultivars of groundnut. Address: International Crops
Research Institute for the Semi-Arid Tropics [ICRISAT],
1-11-256, Begumpet, Hyderabad 500 016, A.P., India.
2052. O’Donovan, J.T.; Prendeville, G.N. 1976. Interactions
between soil-applied herbicides in the roots of some legume
species. Weed Research 16(5):331-36. Oct. [8 ref. Eng; fre;
ger]
• Summary: Various herbicides (triﬂuralin or nitralin
combined with simazine, atrazine, prometryne, or linuron)
were applied to the upper 5-cm root region of soybeans
(cultivar S1474), vetch (Vicia sativa), and peas. The seeds
of these three plants imbibed water for 12 hours and were
then germinated in the dark for 16 hours prior to planting in
herbicide-treated soil. This paper was received by the journal
on 19 Nov. 1975. Address: Dep. of Botany, University
College, Cork, Irish Republic.
2053. Ballon, Federico B. 1976. Soybean production and
utilization in the Philippines. INTSOY Series No. 10. p. 24547. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
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• Summary: Contents: Introduction. Production: Varieties,
inoculant, fertilizers, water management, harvesting and
storage. Crop protection: Weed control, diseases and pests.
Marketing. Utilization. Extension.
“Soybeans are an important commodity in the
Philippines. In 1974 the country imported about 60,012
metric tons of soybean meal from the United States and other
countries at a cost of over US$16 million. This quantity was
still far below the estimated requirement of 104,884 metric
tons. The total registered production in 1975 was only 6,552
metric tons, although the estimated need was 115,152 tons.
Domestic production constitutes only about 5.68 percent of
the total requirement of the country.”
Inoculant: “The Bureau of Soils of the Department of
Agriculture is responsible for the low-cost production and
distribution of inoculants to the farmers.”
“In the Philippines about 20 percent of the soybean
supply is used for human food and about 80 percent for
animal feed...
“Through the National Food and Agricultural Council
(NFAC), a national coordinating agency, the government has
launched a bold, grain production program known locally
as ‘Masaganang Maisan.’ The objective of the program is to
produce an adequate grain supply for domestic consumption
and possibly for export.” Address: Vegetable and Legume
Crops Section, Bureau of Plant Industry, Manila, Philippines.
2054. Bromﬁeld, K.R.; Yang, Charles Y. 1976. Soybean rust:
Summary of available knowledge. INTSOY Series No. 10. p.
161-64. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Geographical and
seasonal appearance. Breeding for rust resistance. Additional
rust control measures. Biology and life cycle. International
working group.
Geographical appearance: Soybean rust was ﬁrst
recorded, observed or collected on soybeans in various
countries as follows: 1934–Australia: First collected, but
serious proportions were not recorded until 1970-71.
1960s early–Since then in Taiwan it has been a serious
economic soybean disease. 1966–First reported in Thailand.
1970–Pantnagar, India: First observed. It was severe in
1974 but absent in 1975.
1970–In the Philippines, rust ﬁrst became especially
serious this year, but was known before that time.
In Indonesia, about 80% of the soybean crop is grown
on the island of Java. “Soybean rust occurs throughout Java,
but it is thought to be more common and more severe in
western Java, the region of the island that has the greatest
number of rainy days and the highest total rainfall. Soybean
rust is considered the most serious soybean disease in
Indonesia. Observed yield reductions have ranged up to
81%.”
Rust has not yet been reported on soybeans in the United

States, nor elsewhere in the Western Hemisphere. Address:
1. USDA ARS, Plant Disease Research Lab., P.O. Box 1209,
Frederick, Maryland 21701.
2055. Byth, D.E. 1976. Some concepts of soybean
improvement in the lower latitudes. INTSOY Series No.
10. p. 18-25. R.M. Goodman, ed. Expanding the Use of
Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign). [6 ref]
• Summary: Contents: Introduction. General considerations
of soybean improvement. Photoperiodic response and
adaptation. Regional adaptation and agronomic use. Plant
habit. Germ plasm base. Response to environments: Soils
and soil fertility, disease and pest resistance, environmental
adaptation. Seed quality: Chemical composition, physical
quality. Soybean rust is mentioned as a regionally important
disease that may affect soybean improvement in the lower
latitudes. Address: Dep. of Agriculture, Univ. of Queensland,
St. Lucia, Australia.
2056. Chaudry, M.M.; Nelson, A.I.; Perkins, E.G. 1976.
Distribution of aldrin and dieldrin in soybeans, oil, and byproducts during processing. J. of the American Oil Chemists’
Society 53(11):695-97. Nov. [11 ref]
• Summary: Soybean samples were acquired from ﬁelds
that had been treated and not treated with the chlorinated
pesticide aldrin. The samples were analyzed for the aldrin
and dieldrin content of the oil. Deodorization of the oil
was found to be the most effective step in removal of
the pesticides, and deodorizer distillate contained high
concentrations of aldrin and dieldrin. However fully reﬁned
soybean oil was found to be free of aldrin and dieldrin
residues–up to the limits of detectability by instruments.
Address: Dep. of Food Science, Univ. of Illinois, Urbana, IL
61801.
2057. Goodman, Robert M. ed. 1976. Expanding the use of
soybeans. INTSOY Series No. 10. xv + 261 p. Proceedings
of a Conference for Asia and Oceania. Held Feb. 1976 in
Chiang Mai, Thailand (College of Agric., Univ. of Illinois at
Urbana-Champaign). [100+ ref]
• Summary: Contents: Introduction. Opening addresses.
General sessions: Production, protection, utilization and
economics.
Symposia: Soybean rust. Biology and control of major
insect pests of Asian soybeans. Breeding tropical soybeans.
Small scale soybean processing: What is needed? Extension
research to the village farmer.
Country reports: Current status of soybean production
and research in–Australia, Bangladesh, India, Indonesia,
Iran, Japan, Korea, Malaysia, Philippines, Kingdom of Saudi
Arabia, Sri Lanka, Thailand.
Closing address, by R.W. Howell. List of contributed
papers. Abbreviations and units of measure.
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Note: Many papers presented at this conference are cited
separately. Address: Dep. of Plant Pathology and INTSOY,
Univ. of Illinois, Urbana, IL.
2058. Kobayashi, Takashi. 1976. Pod borers and the seed
pest complex in Asian soybeans. INTSOY Series No. 10. p.
171-73. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[7 ref]
• Summary: “The major pod borers found in Japan include
the soybean pod borer, Etiella zinckenella (Treitschke); the
Azuki pod worm, Matsumuraeses phaseoli Matsumura;
and M. falcana (Walsingham).” Also discusses: Factors
that inﬂuence damage by seed pests: Regional variation
in damage by seed pests, prediction of damage caused by
insects, control of seed pests by insecticides, cultural control
of insect pests of seed. Address: Tohoku National Agric. Exp.
Station, 4 Akahira, Shimokuriyagawa, Morioka, 020-01,
Japan.
2059. Kogan, Marcos. 1976. Soybean disease and insect
pest management. INTSOY Series No. 10. p. 114-21. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign). [51 ref]
• Summary: Contents: Introduction. Main features of
current soybean pest management systems: Correlation
between crop and pest phenologies, establishment of
economic damage thresholds, improvement of sampling
procedures, understanding behavioral and ecological
characteristics of pests and their natural enemies, use
of selective pesticides, use of cultural control practices,
use of varieties with multiple pest resistance, avoidance
of conﬂicting actions in pest control, use of dynamic
simulation models. Main soybean insect pests in the Orient
and Australia. A hypothetical pest management problem.
Phases of an integrated pest management program: Phase I
(transplantation of existing technology), Phase II (Expansion
of local data base), Phase III (Integration). Conclusion.
Acknowledgment. Address: Section of Economic
Entomology, Illinois Natural History Survey and IL Agric.
Exp. Station, Univ. of IL, Urbana, IL.
2060. Lee, Hong Suk; Park, K.Y.; Chung, B.J.; Park, J.S.;
Yohe, J.M. 1976. The status of soybean production and
research in Korea. INTSOY Series No. 10. p. 239-42. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Major problems
related to increased soybean production: Weather, varietal
improvement, planting time, soil fertility and pH, cultural
practices (cropping systems, planting patterns, seed treatment
and inoculation), soybean pathology and entomology.
Present and future research problems.
“Good quality soybeans with large grain size have been

cultivated for thousands of years in the middle and northern
part of the east coast of Korea. Because soybeans have been
grown primarily for subsistence, they have not been regarded
as a cash crop by Korean farmers... Soybean cultivation in
1974 and 286,188.4 hectares, thus making soybeans the third
major crop of Korea in hectarage...
“Soybean production has gradually increased from
231,994 metric tons in 1970 up to 318,576 metric tons in
1974. Although total soybean production has increased, it has
not kept up with demand as indicated by the fact that imports
have increased from 36,291 metric tons in 1970 up to 66,370
metric tons in 1974...
“Home consumption is the major area for soybean
use, about 122,000 metric tons being consumed in 1974.
Soybeans are prepared by mix-boiling with rice or
vegetables, or are eaten in the form of curd, sprouts, sauce,
paste, milk, and ﬂour. The government uses soybeans
primarily for military needs. Soybean oil is used for
industrial purposes.” Address: 1. College of Agriculture,
Seoul National Univ.; 2. Corps Exp. Station, Ofﬁce of Rural
Development; 3-4. Inst. of Agricultural Science, Ofﬁce of
Rural Development; 5. Crop Improvement Research Center,
Ofﬁce of Rural Development. All: Suweon, Korea.
2061. Moody, Keith. 1976. Weed control in Asian soybeans.
INTSOY Series No. 10. p. 69-73. R.M. Goodman, ed.
Expanding the Use of Soybeans (College of Agric., Univ. of
Illinois at Urbana-Champaign). [21 ref]
• Summary: Contents: Introduction. Weed control methods:
Chemical, biological, crop competition (variety, planting
density), land preparation, manual and mechanical weeding,
mulching. Conclusions. Discussion. Address: International
Rice Research Inst., Los Baños, Laguna, Philippines.
2062. Na Lampang, Arwooth. 1976. Interrelationship
between soybean varieties and indigenous Rhizobium
strains in northeast Thailand. INTSOY Series No. 10. p. 19899. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “On the basis of climatic and soil
characteristics, soybean growing areas in Thailand can be
geographically divided into three major regions, namely, the
North, the Central Plain, and the Northeast. At present, the
ﬁrst two regions are suitable for soybean production, and
relatively high yields (about 2,000 to 2,500 kg per hectare)
can be obtained with proper management using the standard
varieties, SJ 1 and SJ 2. Furthermore, in the North and in the
Central Plain nodulation, with or without inoculation, has
been observed in every location. In contrast, soybean yields
from the Northeast region are low and lack of nodulation is
common.
“Since the Northeast encompasses about one-third of
the nation’s arable land, the solution of problems currently
limiting soybean production is essential before production
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can be increased. To this end, investigations in the Northeast
are being intensiﬁed. From a climatic standpoint the
Northeast is considered suitable for soybeans, but poor
soils generally limit yields. As in other tropical countries,
high rainfall and sandstone parental materials may be
primarily responsible for heavy leaching and weathering.
Laboratory analyses have shown that most of the soils are
acidic (pH values from 4.5 to 5.5) and low in important plant
nutrients, thus making them unsuitable for production of
both Rhizobium and soybeans. At the present time, liming
and application of fertilizers are considered uneconomical
because of the high cost of materials and transportation.
“A major factor limiting growth of soybeans in the
Northeast has been the lack of nodulation, which prevents
plants from attaining their normal growth and invariably
results in poor yields (about 300 to 500 kg per hectare).
Attempts to induce nodulation by application of inoculum
rarely succeed. Moreover, large-scale inoculation is
considered impractical at this time because inoculum is
unavailable; consequently, farmers have yet to learn how to
apply it.
“In soybean seed multiplication ﬁelds of SJ 1 and SJ 2
in the Northeast, poor plant growth is common. However, a
few normal plants occasionally appear in these ﬁelds. Close
examination has shown that these healthy and vigorous
plants possess nodules and have good seed-setting ability.
This in turn suggests the possibility of speciﬁc interrelations
between host genotypes and Rhizobium races.
“To conﬁrm this hypothesis, a set of differential soybean
varieties, including the native strains SB 60 and Pakchong,
the recommended varieties SJ 1 and SJ 2, and the introduced
variety Lincoln, were planted without inoculation in several
Northeast experiment stations where records indicated
soybeans had never been previously grown. The results
(Table 1) indicate that only the native varieties SB 60 and
Pakchong formed nodules. This led us to conclude that
indigenous strains of Rhizobium existed naturally in the
soil and that nodules were produced only in the presence of
compatible host genotypes.
Table 1, “Evaluation of Five Uninoculated Soybean
Varieties at the Roi-ed [Roi Et?] Experiment Station,
Northeast Region, 1972,” has 6 columns: Soybean variety,
plant height (cm), dry weight (gm/plant), number of pods,
seed weight (gm/plant), and nodule score (Scored on 0 to 5
basis, 5 indicating heavy nodulation). The varieties are: SJ 1,
SJ 2, S 1160, Pakchong, Lincoln.
“On the basis of these plant yields and at a
recommended population of 200,000 plants/ha, SJ 2 is
expected to yield 500 kg/ha, while SB 60 and Pakchong are
expected to produce up to 2,500 kg/ha.
“Another study was conducted concurrently by placing
one seed of SB 60 along with one seed of SJ 2 in the same
hill in soils that had never grown soybeans. Only SB 60
plants formed nodules; no nodules were observed on SJ 2

plants. These results suggest the existence of genotype x
race interactions of soybeans with Rhizobium and raise the
question of whether the lines that do not form nodules are
incompatible with all Rhizobium strains or are incompatible
only with those strains present in the study.
“Because native varieties are generally inferior in yield
and seed quality and unﬁt for existing cropping patterns,
a breeding program has been initiated. One objective of
this program is to transfer the nodulating ability of native
varieties to standard varieties. Crosses between SB 60 and
SJ 2 were made and progenies subsequently grown in virgin
soils devoid of Rhizobium japonicum. Unfortunately, a clearcut pattern of segregation could not be distinguished because
of the difﬁculty in identifying plant genotypes under ﬁeld
conditions. Only those plants that showed normal growth
were saved and checked for nodulation at harvest time.
There was a reasonably good correlation between normal
growth and nodulation. Selection had been advanced to
the F6 generation, when an early outbreak of rust seriously
damaged the entire set of materials. Neither parent is
resistant to rust. However, from the information obtained we
are reasonably conﬁdent that superior lines able to utilize
naturally occurring Rhizobium strains can be developed
by proper selection following hybridization. We hope that
soybean varieties adapted to the acidic and low fertility soils
of the Northeast will be available in the future.”
2063. Pendleton, John W. 1976. Crop management–The key
to maximum soybean production. Asian and Paciﬁc Council,
Food and Fertilizer Technology Centre (Taipei, Taiwan),
Extension Bulletin No. 82. p. 1-12. Nov. [6 ref]
• Summary: Contents: Foreword. Introduction. Soybean
production research needs are not similar. Environmental
factors affecting production: Temperature, light, moisture
relationships, nutrition, spacing, pests of the environment
(especially weeds). Future opportunities and needs for
soybean improvement. Positive outlook for progress.
Summary. Address: Chairman, Dep. of Agronomy, Univ. of
Wisconsin.
2064. Rahman, Lutfur; Hoque, M.Z.; Hobbs, P.R. 1976.
Soybean research in Bangladesh. INTSOY Series No. 10. p.
222-25. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[10 ref]
• Summary: Contents: Introduction. Potential of soybeans in
Bangladesh: Soybeans in potential cropping patterns, present
status. Experiments and results: Varietal performance, rowspacing trials, effects of inoculum, stubble planting, pest and
disease problems. Future soybean research in Bangladesh.
“The ﬁrst comprehensive yield trial for nine soybean
varieties in Bangladesh was initiated by the Mennonite
Central Committee. Averaged over six locations, the data
relating to different characters indicates a fairly good
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performance for varieties such as Adelphia, Hark, Rampage,
Bragg, and Improved Pelican, regardless of location.
This was dry-land farming during the post-winter season
with supplemental irrigation. The results indicate better
adaptability of the crop to different regions.
“Using 21 varieties, the second experiment, also
initiated by MCC and conducted by various organizations
from January to May 1974 suggests that some varieties can
produce yields as high as 3,135.6 pounds per acre.” The two
cropping seasons are Kharif (April to Sept.; the rainy season)
and Rabi (Oct. to March).
Note: This document contains the earliest clear date seen
for the cultivation of soybeans in Bangladesh (1973) after it
became an independent nation. The source of these soybeans
was probably the USA. Address: 1. Bangladesh Coordinated
Research Project, Bangladesh Agricultural Research Council;
2. Bangladesh Rice Research Inst.; 3. International Rice
Research Inst. All: Dacca, Bangladesh.
2065. Rejesus, Romeo S. 1976. Insect pest diversity and
succession in Asian soybeans. INTSOY Series No. 10. p. 97103. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[18 ref]
• Summary: Lists a large number of insect pests. Contents:
Introduction. Pest diversity: Insects and other arthropods in
Philippine soybeans, insect diversity in other Asian countries.
Pest succession: Wet season, dry season. Developmental
approach. Appendix I is a partial list of soybean insect pests
in the following Asian countries: Indonesia, India, Solomon
Islands (Stapley 1972; 2 species), Micronesia (Gressitt 1954,
14 species on soybeans), and Thailand (Napompeth 1975, 13
species).
Note: Gressitt (1954) did NOT mention soybeans in
Micronesia. Address: Dep. of Entomology, College of
Agriculture, Univ. of the Philippines at Los Baños, College,
Laguna, Philippines.
2066. Riley, James J. 1976. The role of AVRDC in soybean
crop improvement. INTSOY Series No. 10. p. 5-6. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Smallest of the international agricultural
research centers and located near Shanhua in southern
Taiwan, AVRDC has devoted its limited resources to the
improvement of six crops (soybean, mung bean, tomato,
sweet potato, Chinese cabbage, and white potato) during the
past three years.
“Soybean is a major world crop; however, varieties
suitable for the lowland tropics have not yet been developed.
Given varieties better adapted to tropical conditions, soybean
should become a high protein crop for local use and an
important export crop for the developing countries of the
tropics as well. A large soybean germ plasm collection (over

9,000 entries) has been assembled and is being screened to
identify sources of tolerance to tropical conditions, diseases,
and insects.” Address: Assoc. Director, AVRDC, Shanhua,
Tainan, Taiwan.
2067. Russell, J.S.; Lawn, R.J. 1976. Current status of
soybeans in Australia. INTSOY Series No. 10. p. 21921. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[16 ref]
• Summary: Contents: Introduction. Varieties. Agronomy.
Diseases. Insects and weeds. Research.
“Although soybeans were grown in Australia over 50
years ago, it is only in the last 5 years that the crop has
become signiﬁcant. In the past, only small areas were sown
to soybeans because suitable varieties were not available
and because there was no awareness of the importance
of photoperiodic response with respect to adaptation and
agronomic and cultural practices. Climate has also restricted
expansion of soybean production, and undoubtedly will
continue to be a problem, because only small areas of
Australia have adequate summer rainfall.”
A table shows: In 1968-69 only 1,739 tonnes were
produced on 2,090 ha (mean yield: 832 kg/ha). Major
expansion began in 1970-71. In 1974-75 some 68,750 tonnes
were produced on 50,500 ha (mean yield: 1,361 kg/ha).
Most of the current production is in Queensland, with the
remainder principally in New South Wales. A considerable
proportion of the areas sold, especially in New South Wales,
is irrigated. Production occurs largely between 26º and 33º
south latitude and much of the future expansion should occur
in this region. Address: CSIRO (Commonwealth Scientiﬁc
and Industrial Research Organization), Div. of Tropical
Agronomy, Brisbane, Queensland, Australia.
2068. Saxena, M.C. 1976. Soybeans in India. INTSOY Series
No. 10. p. 226-31. R.M. Goodman, ed. Expanding the Use
of Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign). [31 ref]
• Summary: Contents: Introduction. Cropping patterns.
Varietal improvement. Production agronomy. Plant
protection. Seed production and storage. Utilisation.
Marketing. Extension.
“Prior to 1965 several attempts to introduce high
yielding, commercial varieties from the United States and
other countries failed. Some advances in this connection
were made during 1965 and 1966 through the cooperative
programme of the University of Illinois at Urbana, USAID,
the University of Agriculture and Technology at Pantnagar,
and the University of Agriculture at Jabalpur. Initial efforts in
this programme failed to improve yields because of improper
varietal selection and crop management. In 1966, however,
more systematic efforts were made to establish the feasibility
of direct introduction of soybean varieties developed in the
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United States and to realise their full yield potential under
Indian conditions.
“Encouraged by the success of soybean production at
Pantnagar and Jabalpur, the Indian Council of Agricultural
Research, New Delhi, started an interinstitutional
Coordinated Soybean Research Project in 1967 with the
Indian Agricultural Research Institute, New Delhi, as the
main centre. Pantnagar and Jabalpur were established as
special centres, and another six subcentres were designated
at locations throughout the country. Since 1975 the All
India Coordinated Soybean Research Project has expanded
considerably. As a result of research and development
efforts, soybean cultivation has increased consistently,
thus permitting optimistic production targets to be set. It is
projected that by 1978-79 430,000 hectares will be planted to
soybeans, an increase of 363,400 hectares over the 1974-75
soybean hectarage. Most of the developed area is in Madhya
Pradesh and Uttar Pradesh. Other states encouraging soybean
cultivation are Karnataka, Maharashtra, Gujarat, Bihar, and
Haryana...
“Germ plasm is being maintained at Pantnagar, Jabalpur,
Poona, Amravati, Bangalore, Delhi, and Ludhiana. A total
of 4,198 germ plasm lines and ﬁve wild soybean species
are being maintained at Pantnagar, and about 2,000 lines
at Amravati.” Address: All India Coordinated Soybean
Research Project, G.B. Pant Univ. of Agriculture and
Technology, Pantnagar, India.
2069. Singh, B.B. 1976. Breeding soybean varieties for the
tropics. INTSOY Series No. 10. p. 11-17. R.M. Goodman, ed.
Expanding the Use of Soybeans (College of Agric., Univ. of
Illinois at Urbana-Champaign). [20 ref]
• Summary: Contents: Introduction. Breeding for disease
resistance. Breeding for insect resistance. Breeding for better
seed quality and germination. Breeding for better nodulation.
Development of soybean varieties for short-day conditions.
Breeding methods and selection criteria. Consideration of
plant type. Population improvement. Discussion. Address:
Dep. of Plant Breeding, G.B. Pant Univ. of Agriculture &
Technology, Pantnagar, Dist. Nainital, UP, India.
2070. Somaatmadja, Sadikin; Guhardja, Edi. 1976. Current
status of soybean research and utilization in Indonesia.
INTSOY Series No. 10. p. 232-35. R.M. Goodman, ed.
Expanding the Use of Soybeans (College of Agric., Univ. of
Illinois at Urbana-Champaign). [1 ref]
• Summary: Contents: Introduction. Production:
Hectarage and yield. Production techniques: Systems of
cultivation, inoculation, harvesting and processing for
storage, storage. Factors affecting soybean production in
Indonesia: Seed viability and seed supply, pests, diseases,
cultural practices, varieties. Consumption and utilization.
Marketing. Extension: Training, method used to increase
soybean production (expansion of hectarage, intensiﬁcation,

varieties).
“At present soybeans occupy ﬁfth place among the other
food crops, after rice, cassava, maize, and sweet potatoes.
Research on soybeans is conducted at the Central Research
Institute for Agriculture (CRIA) at Bogor and its substations,
including Sukamandi and Ujung Padang; at several
universities, such as the Institut Pertanian Bogor, Universitas
Gadjah Mada, Jogyakarta, and Brawijaya Malang; and at
other research institutes, including Badan Tenaga Atom
Nasional, Jakarta, and Lembaga Biologi Nasional, Bogor.
“From 1970 to 1973 the annual harvested hectarage of
soybeans averaged 703,878 hectares with a production of
517,199 metric tons and an average yield of 7.34 quintals
[1 quintal = 100 kg] per hectare. Approximately 80 to 85
percent of the total soybean hectarage in Indonesia is in JavaMadura...
“Per capita consumption of soybeans in Indonesia
reﬂects the distribution of the crop. In Java the per capita
consumption each year is about 5.04 kg; in Sumatra,
Kalimantan, Sulawesi, and Maluku/Irian Jaya between 0.10
and 1.04 kg; and in Bali about 3.43 kg.
“Soybeans are not consumed directly, but are processed
into a large number of products. Tempeh (fermented
soybeans), tahu (soybean curd), tauge (soybean sprouts),
kecap (soy sauce), tauco (fermented mixture [Indonesian
miso]), and oncom (made from residues of soymilk and tahu)
are consumed as side dishes with rice. Roasted beans, tahu
chips, and boiled seeds are eaten as snacks, and boiled young
pods are prepared as a green vegetable. Soymilk is consumed
as a beverage.” Address: 1. Sukamandi Research Station,
Central Research Inst. for Agriculture, Sukamandi; 2. Bogor
Agricultural Univ., Bogor. Both: Indonesia.
2071. Tongdee, Amnuay. 1976. Soybean production in
Thailand. INTSOY Series No. 10. p. 253-54. R.M. Goodman,
ed. Expanding the Use of Soybeans (College of Agric., Univ.
of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production and
production areas. Cultivation. Varieties, fertilizers, and
inoculation. Disease and insect pests. Utilization.
“Soybeans, one of Thailand’s most important crops,
have been grown here traditionally, although there is no
evidence of when they were ﬁrst introduced. After having
been brought to this country, probably by migrating Chinese,
soybeans became part of the Thai diet. They are processed
into a variety of foods, including tou-hu tou-cheaw, and soy
sauce. Freshly cooked pods [green vegetable soybeans],
called tou-rae, are prepared for immediate consumption.”
Address: Mae-Jo Agric. Exp. Station, Chiang Mai, Thailand.
2072. William, R.D.; Chiang, M.Y. 1976. Use of herbicides
for weed control in tropical soybean production. INTSOY
Series No. 10. p. 74-81. R.M. Goodman, ed. Expanding
the Use of Soybeans (College of Agric., Univ. of Illinois at
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Urbana-Champaign). [92 ref]
• Summary: Contents: Introduction. Rational use of
herbicides. Herbicides for tropical soybean systems:
Selection criteria, herbicides for Asian soybean production,
weed control in rice stubble soybean culture. Future outlook
and summary. Discussion. Address: AVRDC, Shanhua,
Tainan, Taiwan.
2073. Anders, M. 1976. Soybean variety studies in Tonga.
Fiji Agricultural Journal 38(2):77-80. July/Dec. New Series.
[3 ref]
• Summary: On 10 March 1971, in the ﬁrst experiment,
eighteen soyabean varieties were directly seeded into
three replications of a completely randomized block ﬁeld
design. Each plot contained rows 15 meters long, with 90
cm between rows and 4 cm between plants. The soil was
Vaini Clay, which consists of two volcanic ash layers over a
limestone coral base. The seeds were not inoculated. The plot
was fertilized and sprayed with Maneb and Sevin for disease
and insect control. Each plot was harvested 110 to 142 days
after sowing.
On 8 April 1971, in experiment No. 2, six more varieties
were planted. On 4 August 1971, in experiment No. 3,
sixteen varieties were planted; all but two had been used in
trials 1 or 2. In replication 4, seed inoculation was ﬁrst used.
On 27 June 1973, in experiment No. 4, nine varieties were
planted, only two of which had appeared in the 1971 trials.
Seed inoculation was used for all varieties. Observations
on individual plants showed that seed inoculation increased
plant yield by about 50%. Photoperiodicity was found to be
an extremely critical factor. Varieties in Maturity Groups VIVIII were found to be best adapted to the shorter daylengths
of lower latitudes and Tonga winter.
Table 1 shows the results (days to harvest and yield in
tonnes/ha) of the four ﬁeld experiments using 35 varieties
tested. Another 32 varieties were grown in observation plots
in Tonga during 1971 to 1976.
After evaluating all the yield and timing observations,
six varieties were selected as having potential as good
producers in Tonga for speciﬁc planting times: HLS 147
(best yield of all varieties and all trials: 3.8 tonnes/ha), Heron
36, Improved Pelican, Davis, and Clark 63. Jupiter was
selected as having potential for extended planting times.
Note 1. This document contains the earliest date seen for
soybeans in Tonga or the cultivation of soybeans in Tonga
(10 March 1971). The source of these 1971 soybeans is
unknown but HLS 147 probably came from Tanzania–where
“HLS” stands for “Hernon Light Speckled” (see Auckland
1966). The source of the soybeans planted in June 1973 was
INTSOY at the University of Illinois.
Note 2. Letter from Tevita F. Holo, Head of Research
Division, Ministry of Agriculture and Forestry, Research
Division, Vaini Research Station, P.O. Box 14, Nuku’alofa,
Kingdom of Tonga. The location of the 1971 soybean trial

was at the Vaini Research Station, Nualei, 8 miles east of
Nuku’alofa, which in 1990 became the capital of Tonga.
Note 3. Other documents show that the author’s full
name is Merle M. Anders. Address: Research Div., Ministry
of Agriculture, Tonga.
2074. Harrison, Gil. 1976. The Brazilian competition: Will
we meet it? Soybean Digest. Dec. p. 20-21.
• Summary: In 1969 no one thought of Brazil as a producer
of soybeans; the country’s annual soybean production
was only 35 million bushels [0.95 million metric tons].
“However, in 1976 the world was astonished to learn that
Brazil had surpassed mainland China” to become the world’s
No. 2 producer of soybeans with a record harvest of 426
million bushels [11.6 million metric tons].
“How did Brazil, Paraguay, Argentina, Colombia and
Bolivia get into the soybean business in the ﬁrst place?
There are ﬁve explanations. (1) U.S. export embargo [from
June 27 to July 2, 1973] that artiﬁcially raised world prices
until it was proﬁtable for even the most inefﬁcient producers
to grow soybeans; (2) U.S. Government help through the
Agency for International Development, which provides
ﬁnancing, funding and technology for soybean production;
(3) U.S. private industry (in the form of seed companies,
farm machinery salesmen, fertilizer producers and insecticide
and herbicide manufacturers) is constantly looking for export
markets for its products and gives away technology along
with sales contracts with overseas farmers; (4) Japanese
technical assistance to increase soybean production in a 320
million acre area of marginal frontier land in Brazil; and (5)
an urgent need for a highly marketable foreign exchange
earner.”
“The Brazilian farmer realizes only too well that he is a
marginal producer with production costs much higher than
the U.S. and that he is at the mercy of world market prices.
He would welcome help in the form of market development
to increase domestic demand.”
Concludes with eight steps that U.S. soybean farmers,
through their appointed spokesman, ASA, should take to
retain their proﬁtability and growth in soybean production.
Address: American Soybean Assoc., Mexico and Northern
Latin America Regional Director.
2075. Hashemy-Tonkabony, S.E.; Soleimani-Amiri, M.J.
1976. Detection and determination of chlorinated pesticide
residues in raw and various stages of processed vegetable oil.
J. of the American Oil Chemists’ Society 53(12):752-53. Dec.
[3 ref]
• Summary: One hundred and ten samples oil were taken
from seven operating oil factories in Iran. These included
raw oil and oil from the various stages of processing, i.e.,
neutralized, hydrogenated, decolorized, deodorized, and
shortening. “The results show the presence of DDT and its
metabolites as well as lindane, dieldrin, and endrin in raw
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and processed oil, and their relative loss due to chemical and
heat treatment.
Table 1 shows “Chlorinated pesticide residues in crude
vegetable oils after various stages of processing.” The six
stages are described above. The seven columns showing
pesticide residues are for lindane, heptachlor, DDE, TDE,
DDT, dieldrin, and endrin. In each case, the pesticides
residues are highest in the crude oil and lowest in the
shortenings (most reﬁned). Address: Lab. of Toxicology,
Dep. of Food Hygiene, Tehran Univ., P.O. Box 3262, Tehran,
Iran.
2076. Sisson, V.A.; Miller, P.A.; Campbell, W.V.; Van Duyn,
J.W. 1976. Evidence of inheritance of resistance to the
Mexican bean beetle in soybeans. Crop Science 16(6):83537. Nov/Dec. [4 ref]
• Summary: “Recently Van Duyn et al. (1971), after
extensive screening of the United States Regional Soybean
Laboratory germplasm collection for maturity groups VII
and VIII, identiﬁed three plant introductions as being highly
resistant, PI 229358, PI 227687, and PI 171451, and several
others, including PI 229321, as being resistant.” Address:
North Carolina Agric. Exp. Station, Raleigh.
2077. Vakili, N.G.; Bromﬁeld, K.R. 1976. Phakopsora rust
on soybean and other legumes in Puerto Rico. Plant Disease
Reporter (USDA) 60(12):995-99. Dec. [6 ref]
• Summary: In June 1976 Phakopsora pachyrhizi (soybean
rust) was observed on the soybean variety Williams; by
August the varieties Biloxi, Hardee, and Santa Rosa,
growing nearby, were also rusted. The authors note: “To
our knowledge, this is... the ﬁrst observation of Phakopsora
on soybean in the western hemisphere.” As early as 1926
Seaver and Chardon reported Phakopsora vingae (probably
a name for Phakopsora rust) on three legumes (not including
soybeans) from Puerto Rico to St. Thomas (in the U.S.
Virgin Islands). They noted that the fungal disease had also
been found in Cuba and Trinidad.
“Of signiﬁcance is the fact that Hiratsuka (1935)
considers P. vignae Arthur to be a synonym of the soybean
rust organism, P. pachyrhizi. Additional names reduced
by Hiratsuka to synonymy with P. pachyrhizi are: Uredo
vignae Bres., Uredo sojae Hennings, Uredo concors Arthur,
Physopella concors Arthur, Phakopsora sojae Fujikuro,
Phakopsora sojae Sawada, and Uromyces sojae Miura non
Sydow.”
Note: Ono et al. (1992, p. 836) consider this soybean
rust to be the more benign P. meibomiae. Address: 1.
Research plant pathologist, ARS / USDA, Mayaguez Inst. of
Tropical Agriculture, P.O. Box 70, Mayaguez, Puerto Rico
00708.
2078. Williamson, A.J.P. 1976. Soybeans in Queensland.
Queensland Agricultural Journal 102(6):573-82. Nov/Dec.

• Summary: Contents: Introduction. Uses of soybean (and
production in Queensland). The soybean plant. Varieties.
Description of varieties. Rotation. Soils, fertilizer and
nodulation. Land preparation and tillage. Time of planting.
Row and plant spacings. Planting. Irrigation. Pests and
diseases. Harvesting. Yields. Seed handling and storage.
Fodder and hay. Marketing. Soybeans in the regions.
Soybean production in Queensland has risen from 749
tonnes in 1963 to a current peak of 52,542 tonnes in 1975.
During the same period yield has grown from 447 kg/ha
to 1,592 kg/ha. As production has grown, imports have
dropped and Queensland has become more self-sufﬁcient.
In 1966 Queensland produced only 1.35% of the soybeans
it consumed. By 1975 this ﬁgure had risen to 90.23%. “The
main areas of production in Queensland are the Darling
Downs, the West Moreton and the South Burnett regions.”
Address: Agriculture Branch, Queensland, Australia.
2079. Cadapan, E.P. 1976. The effect of the two-spotted
spider mite, Tetranychus urticae Koch, and several insects on
the yield of soybeans. PhD thesis, University of California,
Berkeley. 111 p. Page 495 in volume 38B of Dissertation
Abstracts International. *
2080. Dale, J.; Gibbs, A. 1976. Soybean virus Z: Its
characteristics and taxonomy. Intervirology 6(6):325-32. *
2081. Fiji Ministry of Agriculture, Fisheries, and Forests,
Annual Report. 1976. Soyabeans. For the year 1973. p. 14.
Parliament of Fiji. Parliamentary Paper No. 7. 54 p. *
• Summary: In the section on crops (p. 16-18),
entomological observations and research on soybeans are
discussed. Address: Fiji.
2082. Gangrade, G.A. 1976. Terminal technical report on
the project on “Assessment of effects on yield and quality
of soybeans caused by major arthropod pests.” Dep. of
Entomology, Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur, India. 144 p. *
• Summary: Discusses all of the known soybean insect pests
in India. Address: India.
2083. Hennessey, M.K. 1976. Seasonal population studies
of selected soil arthropods in a parathion-treated and an
untreated soybean ﬁeld. MSc thesis, University of Missouri.
143 p. *
Address: Missouri.
2084. INTSOY. 1976. Development of improved varieties of
soybeans. Urbana, Illinois: University of Illinois, College of
Agriculture International Soybean Program. 140 p. Illust. No
index. 28 cm. [84 ref]
• Summary: Final report on Contract AID/CM/ta-c-73-19.
April 1, 1973 to March 31, 1976. Submitted to the U.S.
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Agency for International Development, Department or State,
Washington, DC. The principal investigator and contractor
was William N. Thompson. Total AID funding of contract to
date: $980,605.
Summary of accomplishments: “An extensive program
in soybean variety evaluation was conducted to acquire
information on soybean varieties having potential for home
and commercial production in the less-developed countries
of the tropics and subtropics. By the third year of contract
operations, 90 countries had volunteered to participate in
the program. Seed from varieties exhibiting promising
production characteristics was increased in Puerto Rico and
was distributed during the last quarter of the contract for use
in preliminary observation trials at selected locations in six
countries...
“Research in soybean food use led to development
of concepts for rapid preparation of weaning foods and
soybean-cereal patties, a procedure for preparation of
a soybean beverage for village use and the appropriate
technologies for home and village level preparation of the
foods and beverage. A study was made on the effects of
using corn, rice or wheat ﬂour as ingredients in drum dried
soy-cereal weaning foods. Investigations were carried out on
water uptake and use of sodium and ammonium bicarbonate
and their effect/relationship to tenderness of cooked
soybeans. Protein efﬁciency ratios were determined on many
prototype foods made wholly or partly from ﬁeld varieties of
soybeans.
“Dissemination of research results was accelerated
through an active publication series, a newsletter, regional
workshops, training courses, and country programs. The
soybean development network was expanded through formal
linkages between INTSOY and national and international
organizations and with a host of individuals and institutions
who share INTSOY’s interest ‘to expand the use of soybeans
for human food.’”
Appendix IV (p. 97-134), titled “Soybean Food Use,”
summarizes accomplishments in more detail. An innovative
sock ﬁlter and cradle ﬁlter for soymilk are illustrated and
described. Appendix V, Project Output, is a bibliography
of publications resulting from this research in the ﬁelds of:
Soybean variety development (8 publications), Taxonomic
Information Retrieval System (TAXIR; 5), Insect control
and entomological studies (36), Soybean pathology (24
publications). Address: INTSOY, Univ. of Illinois.
2085. Joshi, Samudra Lal. 1976. Preliminary study of the
loss assessment due to hairy caterpillar, Spilarctia casignata
Koll, on soybean. Nepalese J. of Agriculture 6-11:139-44.
[20 ref]
• Summary: This caterpillar defoliates the soybean crop.
The young ones skeletonise the leaves whereas the mature
ones defoliate them. As a result, the quality and quantity
of the soybeans are signiﬁcantly reduced. The yield can be

reduced by as much as 85.4%. The infested plants produce
small wrinkled seeds of no economic value. Address: Acting
Entomologist, Entomology Div., Khumaltar, Lalitpur, Nepal.
2086. Kanematsu, H.; Maruyama, T.; Niiya, I.; Imamura,
M.; Suzuki, K.; Kutsuwa, Y.; Murase, I.; Matsumoto, T.
1976. Shokuyô yushi no seisei, kakô kôtei ni okeru biryo
seibun no kyôdô ni tsuite. II. Kôka kôtei ni okeru PCB, yûki
enso-kei noyaku no shôchô [Studies on the behavior of trace
components in oils and fats during processing for edible
use. II. Variation in the amount of PCB and organochlorine
pesticides during the hydrogenation process]. Yukagaku (Oil
Chemistry) 25(1):42-46. (Chem. Abst. 84:104013). [7 ref.
Jap; eng]
• Summary: Five types of organochlorine pesticides and
PCB (polychlorinated biphenyl; a family of highly toxic
chemical compounds) were added to puriﬁed soybean oil and
the oil was hydrogenated under 11 different conditions. The
amounts of residual organochlorine pesticides and PCB were
determined, and it was found that they decreased markedly
by hydrogenation–but the degree of decrease was not
uniform. Address: 1-4. Japan Institute of Oils, Fats & Other
Foods Inspection Foundation, Nihonbashi Hama-cho 3-278, Chuo-ku, Tokyo-to, Japan; 5-7. Asahi Electro Chemical
Co. Ltd., Tokyo. 8. Nihon Univ., College of Science &
Technology, Kanda-Surugadai 1-8, Chiyoda-ku, Tokyo.
2087. Keogh, R.C. 1976. The host range and distribution
of Phakopsora pachyrhizi in New South Wales. Australian
Plant Pathology Society Newsletter 5(5):51-52. *
• Summary: “The host range of soybean rust and the
distribution of the disease on native host species and on
soybean in New South Wales was determined. A total of
32 leguminous species from 22 genera were hosts” (from
AVRDC 1992, #205). Address: Australia.
2088. Koliopanos, C.N. 1976. Hybridization between two
populations of Heterodera glycines, Ichinohe, 1952. Ann.
Inst. Phytopath. Benaki N.S 11:168-175. *
2089. Mirkamali, H. 1976. Weeds and chemical weed control
in soybeans in Gorgan and Mazandaran. Iranian J. of Plant
Pathology 12(1-2):26. *
2090. Moradeshaghi, M.J.; Poormirza, A.A. 1976.
Laboratory studies on host preference and insecticide
resistance of the cotton bollworm, Heliothis obsoleta F.
Bulletin de la Organisation Europeenne et Mediterraneenne
pour la Protection des Plantes (France) 6(4):315-21. [8 ref.
Eng; fre]
• Summary: The cotton bollworm is one of the major
pests of cotton in Iran. In recent years cotton growers in
northern Iran have become much more concerned about
the damage caused by the bollworm, especially following
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the introduction of other crops, such as soybeans and corn
/ maize, as the major crops in these areas. Because of these
new crops, cotton farms have suffered increasing attacks.
This has raised many questions about the bollworm, such as
its host preference and basic pest management.
The larvae of the cotton bollworm, Heliothis armigera,
were reared on soybean plants for 8 generations under
laboratory conditions of 60±5% relative humidity and
27±2ºC. To test host preference, the adults of both sexes
were released into wooden cages where they were able
to freely select their host. The females laid more eggs on
soybean (before and at blooming) than on cotton (before and
after blooming) and corn (before and after stem extension).
Thus the soybean is an attractive host plant for the
bollworm and can serve as a major source of the insect for
the agricultural complex in northern Iran. The bollworm
is very sensitive to Supracide and Thiodan insecticides.
Address: 1. Agricultural College, Karaj, Iran; 2. College of
Agriculture and Animal Husbandry, Rezaeieh, Iran.
2091. Ondrej, M. 1976. Occurrence and damage rate of
the polyphagous fungus (Phoma exigua). Ochrana Rostlin
(Plant Protection) 12(3):239-42. *
2092. Price, M. 1976. Variability of Heterodera glycines
races and genetics of parasitic capabilities on soybeans.
Ph.D. Dissertation, University of Arkansas, Fayetteville. 92
leaves. 28 cm. *
2093. Shpiler, L. Kh. 1976. [Evaluation of susceptibility to
Pseudomonas glycinea in soya bean]. Bul. Akad. Stiince RSS
Moldovia. Ser. Biol. i Khim No. 6. p. 89-90. [Rus]*
• Summary: Describes methods used in Moldavia of
evaluating plants for resistance to this plant disease; varieties
which have shown ﬁeld resistance are indicated.
2094. Shpiler, L. Kh. 1976. Otsenka porazhaemosti soi
bakteriozom [Assessment of the susceptibility of soybean
to bacteriosis]. Izvestiya Akademii Nauk Moldavskoi SSR,
Biologicheskikh i Khimicheskikh Nauk (Bulletin of the
Academy of Sciences of the Moldavian SSR, Series on
Biological and Chemical Sciences) No. 6. p. 89-90. [Rus]*
2095. Sumbak, J. 1976. Trial work with soyabeans and
sugarcane particularly in the Markham Valley. In: K. Wilson
and R.M. Bourke, eds. 1976. Papua New Guinea Food Crops
Conference Proceedings. Port Moresby, PNG: Department of
Primary Industry. 388 p. See p. 221-28. Held in 1975. [Eng]*
• Summary: Research on soyabeans over the last 4 years
shows that insect pests and lack of adequate rainfall at
the time ﬂowering and pod development can severely
limit soyabean growth in the Markham Valley. Address:
Agricultural Experiment Centre, Dep. of Agriculture, Stock
and Fisheries, Bubia, Papua New Guinea.

2096. Zurita O., H. 1976. Control de malezas en soya [Weed
control in soybeans]. Estacion Experimental Agricola de
Saavedra, Informe Anual (Santa Cruz, Bolivia) p. 111-24.
For the years 1974-75. [Spa]*
• Summary: Contains 5 tables. Address: Bolivia.
2097. Anderson, Robert N. 1976. Differential soybean
variety tolerance to herbicides. In: L.D. Hill, ed. 1976. World
Soybean Research [Conference I: Proceedings]. Danville,
Illinois: Interstate Printers and Publishers, Inc. xvii + 1073 p.
See p. 444-52. [62 ref]
• Summary: Contents: Introduction. Studies with various
herbicides on soybean varieties: phenoxy herbicides,
metribuzin, bentazon, glyphosate, atrazine, propanil, other
herbicides. Herbicide variety effects on the composition of
seed. Genetic control of intraspeciﬁc differential response to
herbicides. Conclusions.
“Introduction: Plant varieties (lines, strains, genotypes,
biotypes, selections, cultivars, or whatever term may be
used to describe ‘kinds’ of plants within a species) often
differ in their tolerance to a given herbicide [9, 16]. These
‘intraspeciﬁc differential responses’ to various herbicides
have been found in various species of crops and weeds.
The earliest sample found for soybeans [Glycine max
(L.) Merrill] was a 1948 report [45] discussed later under
‘phenoxy herbicides.’” Address: ARS, USDA, Dep. of
Agronomy and Plant Genetics, The University of Minnesota,
St. Paul, Minnesota.
2098. Asian Vegetable Research and Development Center.
1976. Progress Report 1975. Shanhua, Taiwan. Soybeans: p.
18-24. *
• Summary: The section on soybeans, titled “The golden
pearl: 1975 soybean highlights” (p. 18-24) states: “Soybean
production and yield are greatly reduced by disease
and insect problems in the humid tropics. Of particular
importance is soybean rust caused by Phakopsora pachyrizi,
which has reduced soybean yields by 68% in AVRDC
experimental ﬁelds. Nine soybean cultivars were identiﬁed
as moderately resistant to soybean rust after artiﬁcial
inoculation in a ﬁeld screening of 1,080 entries. A biweekly
spraying of mancozeb effectively reduced ﬁeld loss due
to soybean rust when begun 15 days after planting” (from
AVRDC 1992, #10). Address: Shanhua, Taiwan.
2099. Asian Vegetable Research and Development Center.
1976. Soybean report for 1975. Shanhua, Taiwan. 68 p. *
• Summary: “Nine soybean cultivars were classiﬁed as being
moderately resistant to rust. Mancozeb controlled rust better
than other fungicides tested. The International Working
Group on Soybean Rust was formed and a standard system
of evaluating rust developed” (from AVRDC 1992, #11).
Address: Shanhua, Taiwan.
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2100. Banton, O.T. ed. 1976. History of Macon County
[Illinois], 1976. Decatur, Illinois: Macon County Historical
Society. iv + 555 p. See p. 135-36, 223-25. Illust. Index. 23
cm.
• Summary: Pages 135-36: “One of the biggest shifts in
farming operations in Macon and other central Illinois
counties came with the start-up, on Sept. 30, 1922 by the
A.E. Staley Mfg. Co., of one of the ﬁrst commercial soybean
processing facilities in America. Augustus E. Staley. Sr., who
for more than 10 years had been convinced that soybean
production and processing could become a proﬁtable
operation, took a gamble on the venture with his bean plant
and started urging farmers of the region to increase their
soybean acreage. More than 32,000 acres of beans were
raised in Central Illinois in 1922, but prior to that their uses
had been limited. The Staley plant produced soybean oil,
for which there was a market, and soybean meal, which was
far better livestock feed than the whole beans had been. For
the ﬁrst few years the Staley bean plant failed to make a
proﬁt, but that soon changed and the plant has been enlarged
several times. Bean acreage likewise has expanded almost
explosively, until beans have joined corn as a leading farm
crop.
“In 1925 Macon County farmers harvested 2,300
acres of beans. By 1935 this had increased to 83,000
acres, yielding 21 bushels per acre, with the crop valued at
$1,185,000. By 1965, some 108,600 acres were harvested,
with a yield of 32 bushels per acre. Value of the crop was
$8,814,000. Acreage has continued to increase, and the
1975 record crop was valued at $25,093,000; the average
yield was 39 bushels per acre. Yields of both beans and corn
have been materially increased in recent years by farmers
cutting down the space between rows–from 40 to 30 inches,
which made possible the growing of many more plants per
acre. The reason for the earlier 40-inch rows was that 40
inches was needed for a horse to walk between the rows at
cultivating time.
“Government support programs, introduced in 1933 to
protect farmers against ruinous prices in years of heavy crop
yields and make farm income less susceptible to whims of
the weather, have been up and down in the last 10 years.
During the time of grain surpluses, acreage controls were on
wheat and corn. These controls were removed in 1974, and
holding acreage out of production has gone by the wayside.
Today few control programs remain.”
Pages 223-25: Central Mills at Main St. and Broadway
was established in 1855 and produced ﬂour under various
trade names. It was known as Hinkle & Condell when David
S. Shellabarger bought into it in 1858.
“Shellabarger had come to Decatur two years earlier
from Carlyle, Pennsylvania, where his family had been
millers since 1776. Selling his Hinkle ﬁrm interest in
1872, Shellabarger with three partners, Isaac Shellabarger,

Benjamin Dillehunt and William Bowers, took over a larger
mill, the Great Western, at Cerro Gordo and Water Streets.
New machinery was installed and larger buildings added. In
1888 David Shellabarger became sole owner and was joined
in the business by his three sons. As the wheat belt moved
westward the Shellabargers opened ﬂour mills in Kansas, and
the Decatur mill centered on corn products. The Shellabarger
family continued to be identiﬁed with the grain industry in
Decatur for nearly a century after David’s arrival in 1856.
“W.H. Suffern moved his elevator to Decatur from
Pierson in 1891 and in partnership with Robert I. Hunt
formed Suffern, Hunt & Co. A cereal mill built in 1907
produced the ﬁrst breakfast food corn ﬂakes, which were
shipped to Indianapolis and Battle Creek, Michigan, for
packaging. The mill, located on the site of the Polar Ice Co.,
burned in 1909. Pratt Cereal Mill was the ﬁrst cereal oil mill
in the United States. Organized in 1895 by F.M. and R.E.
Pratt, who had arrived in 1880, it was the forerunner of the
A.E. Staley Mfg. Co. The plant occupied some two blocks
along the Wabash tracks on the east side of Decatur. The
ﬁrm brought in 100 carloads of machinery and erected large
storage tanks. Ten carloads of corn were ground daily for
an output of 25,000 gallons of oil which was used in soaps,
paints and salad oil. Corn starch and animal feed were byproducts. In 1902 the Pratt and Shellabarger mills, along with
several others in the Midwest, were purchased by American
Hominy Co., a trust business centered in Indianapolis
[Indiana]. The Decatur units, known as the Wellington Starch
Co., were bought by A. E. Staley in 1909 from American
Hominy, enabling him to start his starch ﬁrm here in 1912.
“Augustus Eugene Staley, Sr., founder and chief
executive of the giant soybean and corn processing ﬁrm
which bears his name, was born on a farm near Julian, North
Carolina in 1867. As a farm boy he grew up amid post Civil
War privations of a Southern state. He had little schooling
and his time was spent in farm chores. Deciding on a job as
a traveling salesman at the age of 17 he peddled tobacco to
country stores in the Carolinas, Virginia and Tennessee. Later
he traveled for an extract ﬁrm and for Royal Baking Powder,
possibly visiting Decatur.
“After 15 years of selling on the road, Staley settled in
Baltimore and entered the starch business in a small way
with $1,500 in capital. He had fancy boxes imprinted ‘Cream
Corn Starch,’ and ﬁlled them from bulk starch purchased in
barrels. He did the packaging at night and the selling by day.
The ‘Cream’ designation is still used by the company.
“Though the ﬁrst years were difﬁcult, Staley’s business
began to expand so rapidly that Eastern competitors shut off
his starch supply. He turned to the Corn Belt, looking for
factory space to make his own starch. He raised $600,000
in capital by incorporating and selling stock to his many
grocery store friends. A half dozen not too new buildings on
21 acres in Decatur launched the venture in a defunct corn
processing plant.
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“With World War I halting export business, the Staley
plant had to close for 15 months. Staley mortgaged his
home, borrowed on his life insurance and went back to his
earlier investors who backed him with more dollars. The
plant reopened and as business picked up vast expansions
were undertaken. A corn syrup reﬁnery began operating in
1920. Seeing great possibilities in the little known soybean
brought from Manchuria by missionaries, Staley encouraged
Midwestern farmers to grow this grain and in 1922 the
company opened the nation’s ﬁrst [sic] soybean processing
plant, pioneering this important ‘money crop’ industry. Prices
of soybean oil today are quoted FOB [f.o.b. = free on board]
Decatur. One of the most recent additions to the Staley line
of corn sweeteners is high fructose syrup used as a sugar
substitute in food and soft drink processing.
“The A.E. Staley Mfg. Co. with its international
headquarters, research center and principal grain reﬁning
facilities located in 137 buildings on a 400-acre site in
Decatur has a daily processing capacity of more than
200,000 bushels of corn and soybeans. Employment
averages about 3,800 in 15 U.S. plants and 12 sales ofﬁces.
International activities span the globe and the company has
a policy of acquiring at least one small related ﬁrm annually.
A.E. Staley was frequently described as a man of conﬁdence
and vision, and the success of his Decatur venture bears out
that description. He was a personal benefactor to numerous
local institutions. A monument to Staley, who died in 1940
and was as succeeded as company president by A.E. Staley
Jr., is a 14-story company ofﬁce building erected in 1929, a
graceful ediﬁce of stone and marble. As an old man looking
back on his career, Staley, during an interview at the time he
was given an honorary degree by Millikin University, made
this comment: ‘My salesmanship built this business.’
“The Staley family has been a benefactor to local
institutions. Two of the larger gifts are the Staley Pavilion,
a large section of Decatur Memorial Hospital, and the
Staley Library at Millikin University, the latter built in
1976. Success of the Staley company in corn and soybean
processing brought other companies in the industry to
Decatur, and the city earned the title ‘Soybean Capital of the
World.’
“Archer-Daniels-Midland Co. which was based in
Minneapolis, erected a Decatur plant in 1939 and later
acquired soybean plants that had been operated by SpencerKellogg, Shellabarger and Ralston Purina. Other divisions
moved from Minneapolis to Decatur and in time the entire
international ofﬁce with some 400 employees followed.
A textured vegetable protein (TVP) plant and new ofﬁce
building were constructed. A new $30 million corn reﬁnery
added 300 jobs. Recently acquired by ADM was the Tabor &
Co. elevator ﬁrm.”
Photos show: (1) Soybean test plot, Dane Brett Farm
1960. Signs show Clark, Shelby, Harosoy and Lindarin
soybean varieties, (2) A biplane dusting a ﬁeld. “Controlling

the corn borer was a problem in 1951. This was the
beginning of chemical pesticide use on the farm.” (3)
“Augustus Eugene Staley from a portrait in the Masonic
Temple. Mr. Staley contributed a large sum to the building of
the temple.” (4) Staley Co. ofﬁce building. (5) Aerial view of
ADM Decatur East soybean processing plant.
Note: The editor, O.T. Banton, was also editor of the
Herald and Review (Decatur, Illinois).
2101. Bromﬁeld, K.R. 1976. World soybean rust situation.
In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 491-500.
[25 ref]
• Summary: Contents: Distribution of soybean rust.
Taxonomy of the pathogen. Etiology. Epidemiology. Disease
losses. Control. Current research. References.
“In tropical and subtropical areas of Asia, soybean
rust is a serious disease... At AVRDC [Taiwan], it has been
observed that plants of all ages can be infected in the ﬁeld if
inoculum is present and if weather conditions are favorable.
In Australia, this disease was found at coastal locations in
Queensland and New South Wales. Yield losses causes by
soybean rust were not consistent, varying from 10% to 80%.
Soybean varieties immune to rust had not been found and
no available varieties with a high degree of physiological
resistance occur. Use of resistant cultivars, chemical,
biological and cultural controls and current research in these
areas are summarized” (from AVRDC 1992, #62). Address:
Plant Disease Research Lab., ARS, USDA, Frederick,
Maryland.
2102. Carpenter, W.D. 1976. Development of agricultural
pesticides. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 534-38.
• Summary: Contents: Introduction. Decision making.
Organization needed for a research and development project.
Five decision factors. Role of government regulatory
agencies. Summary.
Graphs show: (1) Cost of a “loser.” (2) Cost of a winner.
Address: Monsanto Co., St. Louis, Missouri.
2103. Caviness, C.E.; Riggs, R.D. 1976. Breeding for
nematode resistance. In: L.D. Hill, ed. 1976. World Soybean
Research [Conference I: Proceedings]. Danville, Illinois:
Interstate Printers and Publishers, Inc. xvii + 1073 p. See p.
594-601. [14 ref]
• Summary: Contents: Introduction. Varieties resistant to
nematodes. Races of plant-parasitic nematodes. Breeding
for resistance. Summary. References. Address: 1. Dep.
of Agronomy; 2. Dep. of Plant Pathology. Both: Univ. of
Arkansas, Fayetteville, AR.
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2104. Davis, Glenn C.; Minor, Harry C. 1976. Weeds as a
factor in soybean production in southern Brazil. In: L.D.
Hill, ed. 1976. World Soybean Research [Conference I:
Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 411-19. [10 ref]
• Summary: Contents: Introduction. Weeds in soybeans in
Brazil. Conclusions. References. “Introduction: The soybean
is not new in Brazil. Gustavo D’Utra [6] referred to soybean
cultivation in Bahia in 1882. In 1908 the crop was introduced
into the state of Sao Paulo by Japanese immigrants and into
Rio Grande do Sul in 1914 by Professor E.C. Craigg of the
Federal University of Rio Grande do Sul [7].”
“Recent Development of Soybeans in Brazil: Soybeans
have assumed major importance in Brazil only during the
past ﬁve years. Stimulated by favorable world market prices,
production expanded from 1,509 tons in 1970-1971 (Figure
1) to 7,162 tons in 1974-1975 [7]. The Brazilian national
soybean yield average in 1972 was 1,200 kg/ha. Coffee,
sugar and soybeans are the three major agricultural exports
of Brazil.
“Historically, soybean production in Brazil has been
centered in the southern section (20 to 32ºS. latitude) of the
nation. Rio Grande do Sul, Parana and Sao Paulo are the
three leading states. In 1974 these states produced 53, 30 and
9 percent of the nation’s soybeans, and the yield averages
were 1,407, 2,184 and 1,656 kg/ha, respectively [7]. The
relative levels of soybean production in the soybean belt are
presented in Figure 2.” Address: EMBRAPA / U.S. Agency
for International Development (USAID) / The Univ. of
Wisconsin, Londrina, Parana, Brazil.
2105. Demeure, Y. 1976. Persistance de l’infestation d’un sol
par Meloidogyne en saison seche au Senegal [Infestation of
the soil by Meloidogyne persisting during the dry season in
Senegal]. Cahiers O.R.S.T.O.M., Serie Biologie, Nemotologie
11(3):167-172. [Fre; eng]*
Address: Laboratoire de Nematol, ORSTOM, B.P. 1386,
Dakar, Senegal.
2106. Dimancea, S.; Budoi, Ionica. 1976. [Research
regarding the inﬂuence of the herbicides and fertilizers
on soybeans (Amsoy) cultivated on reddish-brown soil at
Baneasa]. Lucrari Stiintiﬁce, Institutul Agronomic “Nicolae
Balcescu.” Seria A (Romania) 16: [Rom; eng]*
• Summary: “Summary: Data obtained in the period 19711973 have shown that Treﬂan applied to soybeans has no
toxical effect on wheat cultivated after soybeans. Rates of
15 to 20t/ha manure applied to soybeans do not increase
the yield. Yield increases are attained by applying chemical
fertilizers.
“Sowing wheat after Chippewa soybeans results in
higher yields than after Amsoy. Manure application to
soybean does not inﬂuence the yield of wheat that follows in
rotation.”

2107. Ennis, W.B., Jr. 1976. Modern methods for controlling
pests. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 375-86.
• Summary: Contents: Introduction. Nature and extent of
losses and costs due to pests. Technology for and approaches
to pest control. Components of crop protection system.
Integration of protection technologies. Conclusions.
Introduction: “Many believe that we are moving toward
another agricultural revolution. We had one in the eighteenth
century and one in the mid-twentieth century. The next one
will likely come early in the twenty-ﬁrst century or perhaps
sooner. It will be based much more ﬁrmly than were the
other two on biological principles and will be concerned
not only with crop production and protection but also
upon increased emphasis on conservation of resources and
protection of the environment. All of our current initiatives
in crop protection toward systems of pest management are
merely one aspect of a wider development of total farming
systems which are biologically and ecologically sound. Thus,
we need to consider our methods for controlling pests against
this background of development.
“Our data on the losses and impact of pests on soybean
production are far from adequate. Nevertheless, a soybean
grower who has experienced the devastating damage caused
by the soybean cyst nematode or johnsongrass or giant foxtail does not need to be reminded that these kinds of pests
must be controlled if he is to stay in soybean production. It is
fair to say that the combined losses due to insects, diseases,
nematodes, and weeds range between 20 and 30 percent.
“A fundamental principle that guides us in pest control
is to protect what genetic and management potential we
have for high and efﬁcient crop production. The gains
realized from a soybean variety that is capable of producing
3,400 kg of soybeans can easily be cancelled if our crop
protection technology permits pests to reduce yield by
30 percent or more. High priority needs to be given to
systems of protection that permit the grower to capitalize
fully on the yield potential of his variety and the other
production technology available to him.” Address: Chairman,
Agricultural Research Center, Univ. of Florida, Fort
Lauderdale.
2108. Gebhart, M.R. 1976. Pesticide application equipment.
In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 387-94.
[14 ref]
• Summary: Contents: Introduction. The pesticide sprayer.
Metering of pesticides. Spray nozzles. Spray atomization.
Spray distribution. Spray disposition. Summary.
“Introduction: Effective weed, insect, and disease
control are essential for good soybean production. Pesticides
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used in the control of soybean pests are effective only if they
are properly applied at the correct rate, at the right time, and
on the target pest. Precise application techniques are more
important now than when pesticides were ﬁrst introduced.
Early applications were often made at large volumes, and
plants were usually ‘soaked’ with spray with little attention
given to application efﬁciency. After the discovery and use
of DDT and 2,4-D during World War II, people became
more interested in using lower volumes of spray material
to improve application efﬁciency. We now have become
more concerned about precise application because of
narrower margins of pesticide selectivity, increased cost,
losses of pesticides, effects on the environment, and reduced
application volumes.
“Pesticides are any agents used to control pests. Pests
include weeds, insects, and diseases (many people think of
insects as the only pests). Pesticides are formulated to be
applied as liquid sprays, dusts, and granules. Since most
soybean pesticides are applied as liquid sprays, I will limit
most of this paper to pesticide spray application.
“What are the functions of a pesticide sprayer? The
sprayer or applicator must store, meter, atomize, and
distribute pesticides on the target pest. We must have a
knowledge of how a sprayer performs each of these functions
before we can understand how pesticides are precisely
applied. After I have discussed each function of a sprayer, I
will deﬁne the target as it relates to pests.” Address: North
Central Region, ARS, USDA, Columbia, Missouri.
2109. Hammerton, J.L. 1976. Soybean weed control
problems in the tropics and subtropics. In: L.D. Hill, ed.
1976. World Soybean Research [Conference I: Proceedings].
Danville, Illinois: Interstate Printers and Publishers, Inc. xvii
+ 1073 p. See p. 404-10. [23 ref]
• Summary: Contents: Introduction. Weed problem:
important weed species, soybean losses due to weeds.
Control problems: herbicides. Integrated control.
“Introduction: Most tropical countries are ‘developing’:
they have problems of poverty and inadequate nutrition
among a majority of their peoples. The need for these
countries to expand local food production and to increase
local production of vegetable protein from soybeans and
other legumes has received impetus from recent increases in
world food prices.
“It is mainly the weed problems associated with
initiating and expanding soybean production (both from
peasant farmers and large-scale plantings) in tropical
developing countries that I wish to consider. Because of the
great diversity of climate, topography, vegetation, cropping
systems, and farming traditions within the tropics and
subtropics, I cannot do more than highlight certain problems
and suggest a few answers.” Address: Faculty of Agriculture,
Univ. of the West Indies, Kingston, Jamaica.

2110. Hartwig, Edgar E. 1976. Improvement of soybeans by
breeding. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 217-21. [2
ref]
• Summary: Contents: Introduction. Early history. Breeding
for disease resistance. Breeding for nematode resistance.
Breeding for combined disease and nematode resistance.
New strains of pests. Breeding for resistance to foliar-feeding
insects. Summary. Literature cited.
“In discussing the improvement of soybeans, I will
really be discussing how we have modiﬁed the soybean
plant to make it better suited for seed production under
U.S. conditions. Within the United States, soybeans are
grown within the latitude range of 30º to 47º. Introductions
from eastern Asia have provided a base from which present
varieties have been developed.
“Early History: Soybeans were ﬁrst established in the
United States as a forage plant and primary consideration for
the earlier introductions was perhaps given to their ability
to produce forage. In the period following World War I, an
interest developed in using soybean oil as a human food.
Many of the state experiment stations conducted research
on use of the meal for livestock and poultry feed. After a
use was established for the meal as well as the oil, interest
in growing soybeans for seed production developed. The
year 1941 was the ﬁrst in which the acreage of soybeans
harvested for seed exceeded the acreage grown for forage.
Since that date, the use of soybeans as a forage plant has
gradually diminished, while the acreage grown for seed
production has increased.
“United States agriculture is largely mechanized in
contrast to the hand culture methods largely utilized in
eastern Asia. Several modiﬁcations were necessary to adapt
soybeans to a mechanized agriculture. Introductions from
the northeastern provinces of China were reasonably well
adapted for production in the north central states, as these
areas are of approximately similar latitude. Soybean varieties
grown in northeastern China had been utilized for processing
and had been selected to have a relatively high oil content of
the seed. Although these introductions produced moderately
well in the north central states, they grew too tall and lodged
rather badly which reduced productivity and interfered with
machine harvesting.
“One of the ﬁrst steps in improvement was the release
of the variety ‘Lincoln’ in 1944, developed by the U.S.
Regional Soybean Laboratory and the Illinois Agricultural
Experiment Station. ‘Lincoln’ was adapted for production
in central Illinois and comparable latitudes. A six-year
average showed it to have a 19 percent yield advantage
over the average for ‘Dunﬁeld’ and ‘Illini,’ which were
the predominating varieties for that area at that time. The
availability of ‘Lincoln’ with its higher productivity and
better standability was a favorable factor in encouraging
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farmers to increase their soybean acreage.
“While ‘Lincoln’ was an important variety for a period
of approximately 10 years, perhaps its greatest value is its
use as a parent. The variety ‘Lincoln’ was crossed with the
variety ‘Richland,’ and the F1 of this cross was back-crossed
to ‘Lincoln.’ Four major varieties were developed from
this breeding program–’Clark’ of early Group IV maturity,
‘Chippewa’ of Group I maturity, and ‘Shelby’ and ‘Ford’ of
Group III maturity. Estimates made in 1965 indicated that
these four varieties were grown on approximately 31 percent
of the U.S. soybean acreage.
“For the southern states, most of the types available
were forage types which were poor seed producers and
made rather viny growth. The few types suited for grain
production shattered badly as they reached harvestable
maturity. The ﬁrst step toward providing an adapted type
for grain production in the South was made with the
development of the variety ‘Ogden’ by the Tennessee
Agricultural Experiment Station. ‘Ogden’ was of Group
VI maturity. It was ﬁrst grown in farmers’ ﬁelds in 1943. A
three-year average from yield comparisons in North Carolina
and Mississippi showed ‘Ogden’ to have a 30 percent
advantage over ‘Arksoy,’ a variety of similar maturity.
Although ‘Ogden’ was distinctly superior in productivity to
other varieties available for production, it was weak in seed
holding, and severe losses from shattering were frequently
encountered before harvesting could be completed. In
addition, ‘Ogden’ had green seedcoats, a trait considered
undesirable by the soybean processing industry.
“The U.S. Department of Agriculture received a group
of introductions from near Nanking, China, in 1927. One of
these was later named ‘Palmetto’ and another ‘CNS.’ Neither
was ever widely grown, but both contributed important
characteristics useful in developing productive varieties
for the southeastern states. ‘Palmetto’ made excellent
growth and in addition carried resistance to the root knot
nematode. It was crossed with ‘Volstate’ and the F1 was
back-crossed to ‘Volstate’ to retain some of the excellent
growth characteristics of ‘Palmetto’ but in a determinate
growth type plant and with better seed holding qualities.
The variety ‘Jackson’ was later released from this material.
Both ‘Palmetto’ and ‘CNS’ were of Group VII maturity.
The variety ‘CNS’ was identiﬁed as having a high level
of resistance to the foliar disease bacterial pustule. It was
crossed with a Group V selection designated S-100. From
this combination, the variety ‘Lee’ was selected and was
released for production in the South in 1954. One of the
major characteristics of ‘Lee’ was an extremely high level of
resistance to shattering. In addition, it was highly productive
and resistant to several foliar diseases and moderately
resistant to phytophthora rot. Because of its shatter resistance
and wide adaptation, ‘Lee’ quickly became the leading
southern variety and contributed greatly to the expansion of
soybean acreage in the South.”

“Summary: In discussing modiﬁcations we have made
in soybean plant types to make them better suited to our
speciﬁc environmental conditions, I have given special
attention to host plant resistance. Developing types with
multiple pest resistance has greatly increased the overall
adaptability to our environments. At Stoneville, Mississippi,
the better strains in the germplasm collection will yield
less than 60 percent as well as our better adapted types.
Although newer varieties show improvement in yield
for all areas, I will illustrate the impact of new improved
varieties on soybeans in the southern United States. In 1953,
approximately 1,110,000 hectares of soybeans were grown
with an average yield of 880 kg/ha. Varieties grown were
primarily introduced material. By 1963, the introduced
material had been replaced by varieties resulting from
hybridization and selection. Approximately 3.5 million
hectares were grown with an average yield of 1300 kg/ha.
By 1973, further improvement had been made, especially in
developing varieties adapted to additional areas. Nearly 8
million hectares were grown with an average yield of 1700
kg/ha. We recognize that improved management practices
were also contributing factors, but improved, better adapted
varieties were necessary to inspire better management
practices.
“Similar progress has been made in the north central
states. Varieties have been developed to give protection
against hazards. Newly developed varieties retain this
protection and incorporate increased efﬁciency as well.
“Soybean breeding in the United States over the past 30
years has been a continual building process to bring about
increased efﬁciency in production along with protection from
hazards. The pedigree of the variety ‘Forrest’ illustrates the
building process. In regional tests conducted over a threeyear period, ‘Forrest’ averaged 8 percent higher in seed
yield than the highest yielding variety previously available.
At none of these locations was root knot or cyst nematodes
a problem. Strains in the background of ‘Forrest’ were
obtained from Japan, Korea, northeastern China, and south
central China. These strains ranged in maturity from Group
II to VII. Each cross was made with a speciﬁc objective.
A large number of true-breeding lines were evaluated
from each, and the best was selected to use as a parent for
making further progress.” Address: ARS, USDA, Stoneville,
Mississippi.
2111. Heh-lung-chiang sheng nung yeh k’o hsueh yuan, Tso
wu yu chung yen chiu so pien chu. 1976. Ta tou yu chung
chi shu [Techniques for growing soybeans]. Harbin (Ha-erhpin): Heh-lung-chiang jen min ch’u pan she. 101 p. (1978
printing). 19 cm. [Chi]
Address: Heilongjaing, China.
2112. Hill, Lowell D. ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
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Printers & Publishers, Inc. xvii + 1073 p. Held 3-8 Aug.
1975 at Champaign, Illinois. Illust. No index. 25 cm. [1000+
ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. 1. Production (p. 5-374):
Growth habits and cultural practices, fertilization and
nitrogen ﬁxation, equipment, genetics and varietal research,
techniques of research and selection. 2. Protection (p.
375-638): Control of soybean pests, weed control, disease
control, insect control (incl. nematodes). 3. Economics of
marketing and production (p. 639-774): World trade and
competition, price relationships, storage and transportation.
4. Utilization (p. 775-998): Food products and human
consumption. Animal feed. 5. Summing up (p. 999-1024).
Contributed papers–authors and titles. Authors of invited
papers (directory of 199 authors). List of participants
(directory by country of 522 people).
Note 1. 622 people from 48 countries attended this ﬁrst
World Soybean Research Conference. It was held on 3-8
August 1975 at the Ramada Inn, Champaign, Illinois. 168
papers were presented at the 5-day session. The Conference
was sponsored by the University of Illinois, Illinois Natural
History Survey, USDA, U.S. Agency for International
Development, and the National Soybean Crop Improvement
Council.
Note 2. These are the proceedings of the world’s ﬁrst
international soybean research conference, held in Aug. 1975
at Champaign, Illinois. Address: Univ. of Illinois, UrbanaChampaign.
2113. Huffaker, Carl B.; Messenger, P.S. eds. 1976. Theory
and practice of biological control. New York & London:
Academic Press. xxi + 788 p. Illust. 24 cm. Sponsored by the
International Organization for Biological Control and The
International Center for Biological Control, University of
California. [110* ref]
• Summary: From the publisher: “Composed of ﬁve sections
encompassing 28 chapters, this book discusses the basic
information concerning developments in other biologically
based alternatives to chemical pesticides. The ﬁrst two
sections discuss the philosophy, theory, scope, history, and
the biological and ecological bases of biological control.
These sections also deal with the impact of predators and
the host relationships of parasitoids and pathogens. The
following section presents the methodological aspects of
biological control...”
Individual chapters are written by various authors.
Chapter 3, “The Theoretical and Empirical Basis of
Biological Control” is by Huffaker, Simmonds and Laing.
Soy is mentioned 15 times in this book, on pages: 245,
429, 448, 454, 532, 555, 574 (4 times), 577, 581, 599. 613,
618 (twice), 635, 768, and 783 (twice). Address: 1-2. Div. of
Biological Control, Dep. of Entomological Sciences, Univ.
of California, Berkeley. Huffaker’s home is in Lafayette, CA.

2114. Huffaker, C.B.; Simmonds, F.J.; Laing, J.E. 1976.
The theoretical and empirical basis of biological control. In:
C.B. Huffaker and P.S. Messenger, eds. Theory and Practice
of Biological Control. New York & London: Academic
Press. xxi + 788 p. See p. 42-Illust. 24 cm. Sponsored by the
International Organization for Biological Control and The
International Center for Biological Control, University of
California. [45* ref]
• Summary: I. Introduction.
II. Natural Control and the Balance of Nature. A. The
Concept of Natural Control by Density Unrelated Factors.
B. The Concept of Density-Dependent Regulation. C. The
Interrelation of Conditioning Forces and Regulatory Actions.
D. Genetic Feedback in Natural Control.
III. The Role of Natural Enemies in Natural Control.
A. General Aspects of Predation and the Kinds of Natural
Enemies. B. The Utility and Attributes of Effective Natural
Enemies. C. Models of Host-Parasite and Predator-Prey
Interactions–The Functional, Numerical, and Overall
Responses
IV. Some Controversial Questions Concerning
Biological Control A. The Premise of Biological Control.
B. Multiple Parasitism and Multiple Introductions. C.
The Relative Value of Parasites and Predators. D. Speciﬁc
Versus General Parasites or Predators. E The Role of
Hyperparasites. F. The Time Factor in Biological Control.
G. Salubrious and Rigorous Environments. H. The Island
Theory in Biological Control.
V. The Economics of Biological Control. A. Some
Successes by CIBC. B. Successes in California. C.
Inundative Releases and Successive Introductions.
VI. Conclusion. Address: 1. Div. of Biological Control,
Dep. of Entomological Sciences, Univ. of California,
Berkeley.
2115. Ignoffo, C.M.; Marston, N.L.; Puttler, B.; Hostetter,
D.L.; Thomas, G.D.; Biever, K.D.; Dickerson, W.A. 1976.
Natural biotic agents controlling insect pests of Missouri
soybeans. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 561-78.
Held 3-8 Aug. 1975 in Champaign, Illinois. The Interstate
Printers and Publishers, Inc., Danville, Illinois. 1073 p. [33
ref]
• Summary: Contents: Introduction. Pests or potential pests
of Missouri soybeans: Losses induced by pod feeders, losses
induced by leaf feeders. Biotic agents of soybean insect
pests: Parasites of insect pests, predators of insect pests,
pathogens of insect pests of soybeans. Summary.
“We at the Biological Control of Insects Research Unit
are currently developing a system of managing soybean
insect pests and determining the role of natural biotic agents
of these pests. In developing our program, two of the ﬁrst
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questions we asked were ‘What should a grower know in
order to decide whether he needs to control an insect pest?’
and ‘How can he best achieve control insuring the greatest
proﬁt with the least environmental impact?’” Address:
Biological Control of Insects Research Unit., North Central
Region, ARS, USDA, Columbia, Missouri.
2116. Kogan, Marcos. 1976. Evaluation of economic injury
levels for soybean insect pests. In: L.D. Hill, ed. 1976. World
Soybean Research [Conference I: Proceedings]. Danville,
Illinois: Interstate Printers and Publishers, Inc. xvii + 1073 p.
See p. 515-33. [31 ref]
• Summary: Contents: Introduction. Experimental methods.
EIL [economic injury level] analysis for pest complexes on
soybean. A static model for EIL computation. Conclusions.
References. Address: Section of Economic Entomology,
Illinois Natural History Survey and Agric. Exp. Station,
Univ. of Illinois, Urbana-Champaign.
2117. Lawn, R.J.; Byth, D.E. 1976. Soybean. In: J.V. Lovett
and Alec Lazenby, eds. 1976. Australian Field Crops. Vol. 2:
Tropical Cereals, Oilseeds, Grain Legumes and Other Crops.
Sydney: Angus & Robertson Publishers. 328 p. See p. 198231. [152 ref]
• Summary: An excellent review of the literature from
an Australian viewpoint. Contents: Introduction. Uses.
Taxonomy, origin, and distribution. Morphology. Crop
growth and development: Seedling establishment, vegetative
and development, reproductive growth and development,
root growth, nodulation and nitrogen ﬁxation. Eco-physical
basis of adaptation: Photoperiod, temperature, soils, water
requirements. Soybean improvement in Australia: Plant
introduction, cultivars in Australia, soybean breeding,
priorities for breeding in Australia (germplasm base,
breeding for speciﬁc environmental adaptation, diseases
and insects, seed quality, nutritional responses). Agronomic
principles and practice: Planting date, population and row
width, planting, weed control, pests and diseases (insects,
diseases). Research needs.
The soybean belongs to the family Leguminosae, subfamily Papilionoideae, and the genus Glycine L. The ﬁrst
formal soybean breeding program in Australia was started
by CSIRO in 1958 in southeastern Queensland; prior to
that useful selection had been conducted by the Queensland
Department of Primary Industries. Until the late 1960s
only small soybean areas existed in Australia (500-2,000
ha) mainly in the South Burnett region. Major expansion
began in 1970-71, and has continued to the present, so that
Australian production is now nearing local demand. Most
of the current commercial soybean production occurs in
Queensland, in the Darling Downs and St. George, the
Fassifern, Lockyer and Brisbane Valleys, and the South
Burnett region. The major production area in New South
Wales is centered in the Gwydir and Naomi Valleys on

the northwestern plain, with smaller areas in the coastal
Northern Rivers District, and in the Lachlan and Macquarie
Valleys of the central west. Irrigated farms account for
most of the soybean area, particularly in New South Wales.
It appears likely that most of the production will continue
to be irrigated in the in the major grain-producing areas
of Australia, although dryland acreage is expanding in the
coastal and sub-coastal areas, an in northern Queensland.
“Most of the current soybean production in Australia is
carried out under contract to the major processors, and is
used primarily for oil and meal production.”
In recent years, active soybean introduction and/
or evaluation programs have been pursued by various
organizations in Queensland and New South Wales, and to a
lesser extent in other states of Australia. Most of the current
cultivars are direct accessions of named cultivars from the
USA. Exceptions include the cultivars Wills and Semstar
(farmer releases in Queensland, and the most widely grown
cultivars, particularly in Queensland) and Gilbert, Ross,
and Daintree. The last three cultivars were developed from
a cross of Mamloxi (CPI 17192 from Nigeria) x Avoyelles
(CPI 15939 from Tanzania) by D.E. Byth, and were released
for low latitude use in 1970-71. Address: 1. CSIRO Div.
of Tropical Crops and Pastures, Brisbane; 2. Dep. of
Agriculture, Univ. of Queensland, Australia.
2118. Lewis, W.M. 1976. Double cropping soybeans after
winter small grains. In: L.D. Hill, ed. 1976. World Soybean
Research [Conference I: Proceedings]. Danville, Illinois:
Interstate Printers and Publishers, Inc. xvii + 1073 p. See p.
44-52. [16 ref]
• Summary: Contents: Examples of double cropping. Variety
selection. Row widths. Planting methods. Herbicides.
Summary. References. Address: Dep. of Crop Science, North
Carolina State Univ., Raleigh, NC.
2119. McWhorter, C.G. 1976. Johnsongrass and its
control. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 426-34.
[30 ref]
• Summary: Contents: Introduction. Growth habits.
Johnsongrass control: cultural control, mechanical control,
mowing and pasturing, ﬂooding, variety selection, crop
rotation, control with herbicides (residual herbicides, foliage
sprays in noncrop areas, Glyphosate), control in soybean
ﬁelds (preplanting treatments, preemergence control,
postemergence treatments).
“Introduction: Johnsongrass [Sorghum halepense
(L.) Pers.] is one of the worst weeds in the world [8]. It
is difﬁcult to control and is one of the most troublesome
plants introduced into the United States [12, 14, 19, 20].
Early authorities believed that johnsongrass was native to
the Mediterranean region from the Madeira Islands to Asia
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Minor and southeastern Europe and that closely related
forms originated in India, the Malay peninsula, and the
Philippines [22]. Later authorities claimed that johnsongrass
was indigenous only to the Mediterranean region [24].
“Johnsongrass was probably introduced into the United
States before 1800 and was growing in several states
by 1830 [13]. Documentation of the initial introduction
and distribution is hampered by the use of more than 40
common names and at least 8 Latin names to identify
johnsongrass in the 1800’s [13]. The use of johnsongrass
as a widely accepted common name followed publication
of a letter written by William Johnson, a farmer near
Selma, Alabama in 1884 to George Vasey, an employee
with the U.S. Department of Agriculture [27, 28]. Johnson
presumably introduced the plant for forage. By the late
nineteenth century, the presence of johnsongrass was almost
nationwide. Its pernicious nature led to the ﬁrst federal
appropriations speciﬁcally for weed control in 1900 and to
the ﬁrst publication on johnsongrass control in 1902 [2].
Johnsongrass was recognized as a severe weed in 1896 when
employees in the U.S. Department of Agriculture stated that
it was one of the six weeds about which they received the
greatest number of complaints [4].
“Johnsongrass is troublesome in many crops in the
southeastern United States [18, 19, 20] and is one of the
most competitive weeds in soybeans [Glycine max (L.)
Merr.]. Herbicides and cultivation only partially control
johnsongrass because extensive rhizome systems and seed
remain viable in soil for several years.” Address: Southern
Weed Science Lab., Mississippi Agriculture and Forestry
Experiment Station, ARS, USDA, Stoneville, Mississippi.
2120. Noorgaard, R.B. 1976. Integrating economics and
pest management. In: J.L. Apple and R.F. Smith, eds. 1976.
Integrated Pest Management. New York: Plenum Press. See
p. 17-27. *
2121. Quebral, Florendo C.; Cagampang, I.C.; Herrera,
W.A.T.; Mendoza, E.R.; Mondragon, R.L.; Payumo, E.M.;
Ragus, L.N. 1976. The Philippines recommends for soybean
1976. Los Banos, Laguna, Philippines: PCARR. vi + 68 p.
Illust. 24 cm. Reissued in 1978. [50 ref]
• Summary: Contents. Foreword. Acknowledgment.
Introduction. 1. Nutritive value. 2. Utilization. 3. Cost and
return analysis of soybean production. 4. Marketing. 5.
Cultural management: Selection of varieties, adaptation (soil
and climate requirements), land preparation, inoculation,
planting, water management, fertilization, crop protection.
6. Post-harvest handling: Threshing, drying, storage. 7.
Soybeans in multiple cropping. 8. Seed production. 9.
References. Appendices: A. Standardization of soybean.
B. Multifarious uses and preparation of soybean and
by-products. C. Climate in the Philippines. D. Available
inoculants and their distributors. E. Symptoms and ﬁrst aids

for pesticide poisoning. F. Addresses of manufacturers and
distributors of pesticides. G. Glossary. Appendix tables.
Tables. Figures.
A summary of soybean area, production, and yield in
the Philippines, 1959-1975 follows: The number of hectares
used for planting soybeans went from 1,690 ha. in 1959 up
to 2,200 ha. in 1962, and then decreased annually until it
was only 1,240 ha. in 1973. However, a record high of 2,780
ha. was reached in 1974, followed by 2,018 ha. in 1975.
Production of soybeans was low in 1959-60, only 571.8
and 981.3 tons, respectively. By 1962, however, production
had increased to 2,066.9 tons, but decreased steadily over
the years until 1974. In 1974, a maximum of 2,214.0 tons
was produced. The corresponding annual yields (tons/ha.)
reﬂect the sharp rise of soybean production in 1961-62 and
the ensuing decline of the industry throughout the rest of the
1960s and early 1970s, until 1974, when production soared
to new heights. Address: PCARR (Philippine Council for
Agriculture and Resources Research), Los Baños, Laguna,
Philippines.
2122. Slife, F.W.; Wax, L.M. 1976. Weed and herbicide
management. In: L.D. Hill, ed. 1976. World Soybean
Research [Conference I: Proceedings]. Danville, Illinois:
Interstate Printers and Publishers, Inc. xvii + 1073 p. See p.
397-403. [7 ref]
• Summary: Contents: Introduction. Cropping systems.
Conclusions. Contains 4 large tables.
“Introduction: Prior to 1945, crop rotations and tillage
were the major methods of crop weed control in the United
States. Leighty [4] reported that the crop rotation concept
originated early in our agricultural history as a conserver
of fertility, but it was also important from the standpoint of
weed control. The working of the land in the spring, the date
of seedbed preparation, the variation in crop canopy, and the
time of harvest varied enough with different crops to prevent
any one type of weed species from becoming dominant.
Early records indicate, however, that a wide variety of weed
species could persist when crops of different life cycles were
included in the rotation. A rotation combined with tillage and
hand labor struck a balance that involved living with weeds
that were never absent, but not serious enough to prevent
crop production.
“The use of rotations began to decline in the late 1940’s
with the introduction of synthetic nitrogen sources as a
replacement for legume nitrogen. This factor, combined
with a declining amount of farm labor, resulted in some
farms converting to one or two crops for the entire farm.
Fortunately, new herbicides became available during the
same period that helped support the one or two crop system.
“The abandonment of the rotation without suitable
herbicides led to some intense weed problems. For example,
in the north central part of the United States where corn is
a dominant crop, 2,4-D was used extensively for broadleaf
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weed control. In less than 10 years annual grasses had
emerged as the dominant weed problem. The use of 2,4-D
had been so extensive that the minor annual grass problem
and the major broadleaf problem were completely reversed.
“By the late 1950’s, new herbicides became available
to alleviate the annual grass problem.” Address: 1. Dep.
of Agronomy, Univ. of Illinois; 2. U.S. Regional Soybean
Laboratory, ARS, USDA, Urbana-Champaign.
2123. Smartt, J. 1976. Tropical pulses. London: Longman.
348 p. Index. [275* ref]
• Summary: In the chapter on “Pulses in human nutrition,”
soya beans are mentioned (p. 92-95) under: Germinated seed.
Fermented products: Soy sauce, soya bean paste, tempé,
natto and Hamanatto. Extracted pulse proteins: Soya bean
curd (‘tofu’), soya bean ‘milk.’ Address: PhD, Senior lecturer
in Biology, Univ. of Southampton.
2124. Stoller, E.W. 1976. Nutsedges–World-wide weeds. In:
L.D. Hill, ed. 1976. World Soybean Research [Conference
I: Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 435-43. [42 ref]
• Summary: Contents: Introduction. Identiﬁcation.
Propagation and physiology. Control: biological control,
cultural and mechanical control, chemical control (soil
applied herbicides, foliar applied herbicides, integrated
control system).
“Introduction: Nutsedges belong to the Cyperaceae
(sedge), a cosmopolitan family of plants of about 75 genera
and perhaps 4,000 species. Only a few of these species
constitute a serious weed problem in cultivated crops.
The major weeds in this family of perennials, propagating
principally by means of underground rhizomes, basal bulbs,
and tubers, are yellow nutsedge, Cyperus esculentus L., and
purple nutsedge, Cyperus rotundus L. Although there are
other ‘nutsedges’ similar in morphology and growth which
may be serious weeds in certain localities, this discussion
will be limited to the two most abundant–yellow and purple
nutsedge. This is necessary because essentially all the
literature relating to the weediness of the nutsedges is on
these two species.
“Purple nutsedge, by far the world’s worst weed [19,
20], is distributed throughout the tropics and temperate zones
in the major agricultural areas of the world, and thus, has
the potential of being a serious weed in most of the areas
where soybeans can be grown. This weed is readily adapted
to disturbed habitats in warm regions with adequate fertility
and moisture. Yellow nutsedge also has wide distribution
and can ﬂourish in similar habitats, but is not as abundantly
distributed over the world as purple nutsedge. Yellow
nutsedge can grow in temperate areas with lower winter
temperatures than purple nutsedge can because its tubers can
survive the coldest temperatures [32]. In the areas of current
soybean production, yellow nutsedge is no doubt as abundant

as purple nut sedge.” Address: North Central Region, ARS,
USDA, Dep. of Agronomy, Univ. of Illinois, Urbana. Illinois.
2125. Tschirley, Fred H. 1976. Plant protection–Summing
up. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 1009-13.
• Summary: Contents: Accumulation of fundamental
biological data. Lack of fundamental biological data.
Interactions among pests and methods for their control.
Complexity of pest control. Address: Dep. of Botany and
Plant Pathology, Michigan State Univ., East Lansing, MI.
2126. Tsen yang chung ta tou pien hsieh tsu pien. 1976. Tsen
yang chung ta tou [How to cultivate soybeans]. Shanghai,
China: Shang-hai jen min ch’u pan she. 173 p. [Chi]*
Address: China.
2127. Turnipseed, Sam G.; Kogan, Marcos. 1976. Soybean
entomology. Annual Review of Entomology 21:247-82. [264
ref]
• Summary: An excellent review of the literature. Lists
a large number of insect pests. Address: 1. Dep. of
Entomology, Edisto Exp. Station, Clemson Univ., Blackville,
South Carolina; 2. Section of Economic Entomology, Illinois
Natural History Survey and Illinois Agric. Exp. Station,
Urbana.
2128. Wax, L.M. 1976. Difﬁcult-to-control annual weeds. In:
L.D. Hill, ed. 1976. World Soybean Research [Conference
I: Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 420-25. [16 ref]
• Summary: Contents: Introduction. Troublesome weeds.
Possible control methods. Herbicides. References.
“Introduction: Soybean ﬁelds throughout all production
areas of the world are infested with a variety of troublesome
weeds. These weed infestations compete with soybeans for
light, moisture, nutrients, and space, thereby reducing the
quantity and quality of the harvested crop. In some instances,
weeds make harvesting almost impossible. In others,
the weed seed that contaminate the crop are considered
poisonous. Yield losses caused by weeds in soybeans may
be over 50 percent and frequently are the range of 15 to 20
percent.
“Although weeds of various sorts undoubtedly
infest all production areas, the large majority of literature
concerning weed infestation and control in soybeans has,
to date, originated from the United States. Consequently,
this paper deals mainly with those weeds that are especially
troublesome in the United States. Some of these species,
however, are also present and troublesome in other areas of
the world as well. With modiﬁcation according to the area,
many of the useful control methods in U.S. production areas
may be helpful around the world.
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“This paper attempts to summarize the more
troublesome weeds and possible control methods in
soybeans. For more detailed coverage, several review articles
on both temperate and tropical agriculture may be consulted
[3, 7, 10, 11, 15].”
Weeds that infest soybean ﬁelds may be classiﬁed as
perennial grasses, sedges, broadleaf (dicotyledonous) weeds
and annual grasses, sedges, and broad-leaf weeds.
In the northern soybean production areas of the USA,
the annual weeds that most commonly escape control in
soybeans are common cocklebur (Xanthium pensylvanicum
Wallr.), smartweed (Polygonum spp.), velvetleaf (Abutilon
theophrasti Medic.), jimsonweed (Datura stramonium L.),
and annual morningglory (Ipomoea spp.). “In some localized
areas, wild mustard (Brassica kaber {D.C.} L.C. Wheeler),
wild common sunﬂower (Helianthus annuus L.), common
ragweed (Ambrosia artemisiifolia L.), and giant ragweed
(Ambrosia triﬁda L.) infest soybean ﬁelds and are very
difﬁcult to control.”
In the southern soybean production area of the United
States, some of the most widespread and difﬁcult-to-control
weeds are common cocklebur, annual morning-glories,
sicklepod (Cassia obtusifolia L.), hemp sesbania (Sesbania
exaltata {Raf.} Rydb.), prickly sida (Sida spinosa L.),
common ragweed, and Florida beggarweed (Desmodium
tortuosum {Sw.} D.C.). In both the North and the South,
pigweeds (Amaranthus spp.) are prevalent and are widely
considered very troublesome weeds in soybeans. Address:
U.S. Regional Soybean Lab., ARS, USDA, Urbana, Illinois.
2129. Winarno, F.G.; Hardjo, S.; Rumawas, F. 1976. The
present status of soybean in Indonesia. Bogor, Indonesia:
FATEMETA, Bogor Agriculture University. xxiii + 128 p. 29
cm. [7 ref]
• Summary: The best and most comprehensive survey up
to this time on the subject, it was done as part of the 1974
Industrial Census of the Central Bureau of Statistics. Full of
valuable statistics and tables. Contents. Preface. Summary.
List of tables. List of ﬁgures. I. Introduction. II. Objectives
and survey methods: A. Objectives. B. Survey methods. III.
Cultivation, product handling and protection: A. Botany
of the soybean. B. Varieties. C. Growth requirements. D.
Agronomy of soybean. E. Crop Management. F. Harvesting
and product handling.
IV. Production: A. Harvested acreage, production and
average soybean yield in Indonesia. B. Center production
areas. C. Harvested acreage of soybean versus other food
crops. D. Factors affecting soybean production. V. Farm
management and soybean marketing in Indonesia: A. Farm
management. B. Marketing of soybean.
VI. Soybean utilization (p. 52): A. Soybean products:
Introduction, yuba, sere (from Bali: cooked whole soybeans,
mixed with onions, hot pepper, turmeric, salt, and coconut
presscake; molded into patties, sun dried, then deep fried),

soybean milk, tofu (coagulated with biang or sioko {calcium
sulphate}), soybean sprouts (tauge), soybean powder
(soybeans that have been cooked, dried, dehulled, and
pounded), soybean mixtures, kecap (Indonesian soy sauce),
oncom (fermented soybean product, red or black), tauco
(Indonesian-style miso), tempe. B. Soybean utilization:
Utilization by farmer (in each of 6 provinces and total),
utilization by processor (tempe, tofu, kecap, miscellaneous),
census conducted by Central Bureau of Statistics, conversion
factor for soybean products. C. Consumption of soybean and
its processed products (by province). D. Other components.
Appendixes.
Tables in body of text: (1) Brief description of
recommended soybean varieties. (2-3). Insecticides used
against Agromyza and Phaedonia inclusa. (4) Soybean
harvest seasons in Indonesia (major harvest months, by
province). (5-8) Harvested acreage, production, and average
soybean yield during 1950-73, 1960-74, and in Java-Madura
(1967-71, 1972, 1973, and 1974). (9) Soybean acreage in
Java-Madura. (10) Major production areas in Java-Madura,
and average 5-year yield, 1965-69. (11) Harvested acreage
of soybeans vs. other crops in Java-Madura, 1971-72. (12)
Production cost and value per hectare of soybeans. (13)
Major trading and harvest months. (14-15) Percentage
of farmer’s share and marketing cost of the trade price in
various provinces. (16) Percentage of farmer’s share of the
trade price. (17) Soybean utilization by farmers, 1975-76.
(18-21) Production/consumption of tempeh, tofu, kecap,
tauco, tauge, yuba, and sere.
(22-29) Raw material utilized by small-scale processors
and by soybean home industries in Java and Jakarta. (3031) Value of raw material and end products of small-scale
industries over 3- and 12-month periods. (32) Conversion
factor of soybean products to raw material. (33-36) Average
daily consumption per capita of soybean and its processed
products at villages in Lampung, Yogyakarta, East and West
Java, and in 4 other provinces.
Concerning sprouts (tauge) in Indonesia (p. 67, 69):
Tauge can be prepared from either soybean or mungbean.
The average amount of soybean processed into tauge is
about 8 qt [=quintal; 1 quintal = 100 kg = 220.46 lb] per year
per processor. The average number of employees is 1 per
processor with 30 workdays per month. The entire product is
for sale.
Table 33 (p. 84), “Average daily consumption per capita
of soybean and its processed products at several villages in
Lampung (a province of Indonesia located on the southern
tip of the island of Sumatra) is: Tempe 18.33 gm. Soy sprouts
6.51 gm. Tofu 3.36 gm. Oncom 2.34 gm. Soybean 0.29 gm.
Okara tempeh 0.25 gm. Okara 0.03 gm.
Table 34 (p. 85), “Average daily consumption per capita
of soybean and its processed products at several villages in
Yogyakarta and East Java is: Tempe 20.08 / 4.63 gm. Soy
sprouts 1.57 / 3.05 gm. Tofu 1.83 / 4.24 gm. Okara tempe
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0.53 / NL gm. Soybean 0.35 / 1.07 gm. Okara tempeh 0.25
gm. Okara 0.03 gm.
Table 36 (p. 87), “Average daily consumption per capita
of soybean and its processed products of sample family
farmers in 4 provinces.
Tempe consumption is highest in Yogyakarta (20.08 gm)
followed by Lampung (18.33), Tulungagung (4.63) and West
Java (4.42).
Tofu consumption is highest in Tulungagung (4.42 gm)
followed by Lampung (3.36), Yogyakarta (1.83) and West
Java (0.78).
Soybean sprout consumption is highest in Lampung
(6.51 gm) followed by Tulungagung (3.05) and Yogyakarta
(1.57); no value is given for West Java.
Oncom [ontjom] consumption is highest in Lampung
(2.34 gm) followed by West Java (0.69). Address:
FATEMETA, Bogor Agricultural Univ., Indonesia.
2130. American Cyanamid Company. 1977. Prowl herbicide.
7 days to incorporate and... You get the cat in every can of
prowl (Ad). Soybean Digest. Jan. Facing title page.
• Summary: This full-page ad is the 4th page of a 4-page
full color ad facing at the front of this issue. “Helps keep
your soybeans clean all season. Prowl controls weeds as the
seeds germinate. Gets the early ones. And the late ones. Low
volatility and low sensitivity to light keeps Prowl in your
seedbed working against germinating weeds.”
A small, labeled photo shows each of the types of weeds
that Prowl controls: Foxtails. Annual spurges. Pigweed.
Lambsquarters. Carpetweed. Signalgrass. Panicums.
Purslane. Seedling johnsongrass. Goosegrass. Barnyardgrass.
Crabgrass. “Prowl for cotton too. Prowl ﬁts your cotton
herbicide program, too. Same rates, same application
advantages for both crops. Same great weed control.
A photo shows a can of Prowl herbicide and a leaping
black panther. Address: Princeton, New Jersey 08540.
2131. Hawkins, D.E.; Slife, F.W.; Swanson, E.R. 1977.
Economic analysis of herbicide use in various crop
sequences. Illinois Agricultural Economics 17(1):8-13. Jan.
[15 ref]
• Summary: “Abstract: A ten-year experiment, 1966-1975,
on the Agronomy South farm in Urbana provides data on
the effect of herbicides and crop sequences on crop yields.
An economic analysis indicates a rate of return on herbicide
expenditures of about four dollars per dollar spent. A
breakeven analysis shows that the probability of not covering
costs decreases with the use of herbicides and by increased
crop diversiﬁcation.”
By 1971 about 68% of U.S. soybean acreage received
herbicides. In this article, the term “rotation” refers to the
sequence of herbicide treatments, and not to crop sequences.
Address: Univ. of Illinois, Urbana-Champaign, Illinois.

2132. Kiihl, R.A.S.; Hartwig, E.E.; Kilen, T.C. 1977.
Grafting as a tool in soybean breeding. Crop Science
17(1):181-83. Jan/Feb. [2 ref]
• Summary: “The grafting technique appears to be an
excellent method of inducing earlier ﬂowering on late
genotypes to permit their use in a crossing program.
It is also a means of producing seed on genotypes that
otherwise ﬂower too late for seed production in a particular
geographical area.”
“About 95% of the grafts were successful.” Address:
Soybean breeder, IAPAR, Fundacao Instituto Agronomico
do Parana–Londrina, Parana, Brasil (on leave); research
agronomist and research geneticist, ARS-USDA, Stoneville,
Mississippi 38776.
2133. Newsom, L.D. 1977. The status of control of insect
pests of soybean. Soybean News (NSCIC) 28(2):1, 4. Jan.
• Summary: “Soybean in the United States remains one of
the few major crops without a key insect pest. It is estimated
that less than 10 percent of the more than 50 million
acres requires annual treatment for insect control. Only a
very small part of the acreage treated requires more than
one application per year. Insecticides used are relatively
non-hazardous and short persistent, and they are used at
minimum dosage rates. Thus, insecticides used on soybeans
are relatively non-polluting. They contribute little to the
burden of pesticide residues in the environment and are
minimally hazardous to non-target organisms.
“There appears to be excellent reason for optimism that
this highly desirable situation can continue indeﬁnitely, It has
been achieved by about two dozen entomologists working
since 1969 in a cooperative, coordinated research effort.
Their objective has been the development of ecologically
based, effective, economical pest management systems.
Such systems will prevent the development of resistance
and resurgence in pest populations, adverse effects on nontarget organisms, and unacceptable levels of environmental
pollution that have been characteristic of insect control
during the last quarter century.
“Many of the personnel involved in this effort have had
previous experience with insect pests of other crops in which
control efforts have depended exclusively, or almost so, on
repetitive applications of conventional insecticides. Too often
control strategies based on insecticides used in this way have
resulted in a succession of disasters, cotton insect control, for
example. Researchers concerned with soybean insect control
are constantly and acutely aware of the intolerable problems
that would inevitably result from heavy use of insecticides
on a 50 million acre crop.
“Much of the striking success that has been achieved
in developing effective and economical integrated pest
management systems for control of soybean insect pests can
be attributed to cooperation of research effort. The ﬁrst such
effort was initiated by the organization and implementation
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during 1969 of Southern Regional Research Project S-74.
This regional project was developed in response to the
obvious need for more, and more effective, research on
soybean insect pests in the South and Southeast. Rapid
expansion of production in these areas, where soybean is
subjected to much heavier pressures from insect attack than
in areas of traditional production, dictated a need for similar
expansion of the research effort on control of insect pests
of the crop. A regional project provided the mechanism
for developing the kind of cooperative, coordinated effort
required to make the most effective use of personnel and
funds available to State and Federal Agencies. It continues to
operate effectively.
“The research effort generated in this regional project
was enormously expanded and strengthened by organization
and implementation of the NSF/EPA/USDA sponsored
project on ‘Integrated Pest Management, The Principles,
Strategies and Tactics of Pest Population Regulation
and Control In Major Crop Ecosystems.’ The soybean
ecosystem was one of the six sub-projects included in this
project. This strong, ecologically oriented, interdisciplinary
effort provided the impetus and support required for the
unprecedentedly rapid establishment of the data base
required to develop effective integrated pest management
systems for diverse pest complexes.
“Early efforts were concentrated on determining the
following: (1) damage potential of the various species,
(2) minimum dosage rates of the least environmentally
hazardous insecticides registered for use of soybean, (3) the
amount of insect injury that the soybean plant can tolerate
without adverse effect on yield or quality, and (4) impact
of native natural enemies on populations of pest species.
Prototype pest management systems were constructed from
data provided by these studies that are economical, effective,
relatively nonhazardous environmentally, and unlikely to
impose enough selective pressure on any species to result in
the development of resistant populations.
“The dramatic progress made in development of
pest management systems for control of soybean insects
during the period 1971-1975 is illustrated by changes in
recommendations for control of soybean pests in Louisiana.
Changes in economic injury thresholds and in dosage rates
of insecticides are given in Tables 1 and 2, respectively.
These data show that the soybean can tolerate substantially
more injury from most pests without adverse effects on
yield or quality and that the major pests can be controlled
satisfactorily with one-half, or less, the amount of insecticide
than previously considered to be necessary.
“Concurrently with studies directed at obtaining the data
required to establish prototype pest management systems,
research was greatly expanded in other areas. Host plant
resistance, population dynamics of various species, the
potential of microbial pathogens as control agents, use of
trap crops, role of polyphagous predators as natural control

agents, and modeling of the various components of the
soybean ecosystem were emphasized. The trap crop principle
has proved to be especially useful for control of the bean
leaf beetle and stink bug complex and has been integrated
into the pest management system for control of these pests.
Excellent progress has been made in identifying germ
plasm conferring substantial levels of resistance to various
pests. Lines into which resistance to some species has been
incorporated, especially the Mexican bean beetle, are in
advanced stages of testing and appear to be nearing the point
that they can be named and released as commercial varieties.
Two viruses and a fungus that are pathogenic to defoliating
caterpillars are in advanced stages of ﬁeld testing. All will
be effective components of pest management systems if EPA
will permit their use on soybean.
“These and similar ﬁndings provide ample evidence that
integrated pest management systems for soybean insect pests
can be continually reﬁned and improved as new information
is obtained. Nevertheless, the research effort devoted to
soybean pests needs to be expanded substantially. Very
little is known about insect pests that attack underground
portions of the plants, especially the roots and nodules. For
example, it has recently been discovered that the larvae of a
platystomatid ﬂy, not previously known to attack soybean,
may destroy as much as 40 percent of the nodules in some
areas. The pest status of many other species that occur in
the soybean ecosystem is poorly understood. The intricate
interactions of members of the various complexes of pests,
parasites, predators and pathogens will require much
cooperative work between entomologists and modelers to
be better understood. Similarly, understanding the impact
of chemicals used for control of pathogenic fungi, bacteria,
nematodes and weeds on insect populations requires a
cooperative effort by members of the disciplines involved.
“It seems appropriate to conclude that the present
status of soybean insect control is reasonably satisfactory.
However, the pest management systems developed thus far
will need much reﬁnement and improvement before they
attain the level of sophistication required to cope with the
dynamic problems posed by a large number of species of
insect pests plus the diseases that they transmit.”
Tables: (1) “Changes in economic injury thresholds for
insect pests of soybean in Louisiana since 1971.” The three
columns are species of insects, 1971, and 1976.
(2) “Changes in dosage rates of insecticides
recommended for control of soybean pests since 1971.” The
four columns are species, recommended insecticide, 1971
rate (lb./acre), and 1976 rate. The 1976 are roughly 25-50%
of the 1971 rate.
Note: Earl L. Butz ® was U.S. Secretary of Agriculture,
mainly under President Richard Nixon (1966-1974), from
Dec. 1971 to Nov. 1976. Before Butz, Clifford M. Hardin
® was Secretary of Agriculture from Jan. 1969 to Dec.
1971. Address: Dep. of Entomology, Center for Agricultural
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Sciences and Rural Development, Louisiana State Univ.,
Baton Rouge, LA.

help to ameliorate this problem. Address: Agronomist, ARSUSDA, Urbana, Illinois 61801.

2134. Pannizzi, Antonio Ricardo; Correa, B.S.; Gazzoni,
D.L.; et al. 1977. Insetos da soja no Brasil [Soybean insects
in Brazil]. Centro Nacional de Pesquisa de Soja, Boletim
Tecnico No. 1. 20 p. Jan. [19 ref. Por]
Address: Londrina (Parana), Brazil.

2138. Asgrow Seed Co. 1977. Asgrow soybeans: A
commitment to help you harvest greater soybean proﬁts
(Ad). Soybean Digest. Feb. p. 10-11.
• Summary: “Four proﬁtable reasons to plant Asgrow
soybeans: 1. Quality. 2. Adaptability. 3. Germination-vigor.
4. Performance.” The Asgrow Soybean Management System
pays-off in greater proﬁts for farmers. In 1976, farmers in
Illinois, Indiana, Ohio, Iowa and Minnesota cooperated in a
comparison of the Asgrow Soybean Management System,
and Asgrow soybeans, with their own cultural practices and
choice of soybean seed. Here are the results: Row spacing”
In the 15-inch rows suggested by Asgrow, Asgrow soybeans
increased yields on average by 2.9 bushels/acre. That’s
almost $18.00/acre extra proﬁt. In 30-inch rows, Asgrow
soybeans outyielded others by 2 bushels/acre ($12/acre extra
proﬁt). Reduced seeding rate: In 30-inch rows, planting
Asgrow soybeans at the rate of 7 seeds per foot gives a 30%
savings in seed cost and no reduction in average yield.
For more information contact Mr. Bill Dimond, Product
Manager, Soybeans, Asgrow Seed Co., Des Moines, Iowa
50310. The company slogan is now “Come grow with
Asgrow.”
On the lower half of the right-hand page, the features of
Asgrow soybean varieties A 3001 and A 2440 are described.
“A 3001 has good disease resistance to Phytophthora Root
Rot race 1 and possesses an acceptable level of tolerance to
Iron Chlorosis. Seeds of A 3001 are large (2400/lb.), have a
black hilum and a bright yellow coat.”
Besides Des Moines, Iowa, Asgrow has other locations
at Ames, Anamosa, Clarion, and Perry, Iowa; Oxford,
Indiana; Sun Prairie, Wisconsin; Plainview, San Antonio, and
Uvalde, Texas;
This ad also appeared in the Feb. 1997 issue (p. 10-11)
of this magazine, except that on the lower half of the righthand page, the features of Asgrow soybean varieties A 3440
and A 2340 are described in a different and clearer format.
Address: Subsidiary of The Upjohn Company, Agronomic
Headquarters: P.O. Box 2010, Des Moines, Iowa 50310.

2135. Shannon, J. Grover; Baldwin, C.H., Jr.; Colliver, G.W.;
Hartwig, E.E. 1977. Potash fertilization helps ﬁght soybean
cyst nematode. Better Crops with Plant Food 61(1):12-15.
Jan.
• Summary: “Good fertility is a must for soybeans,
especially where cyst nematode is a problem.
“Our research shows potash deﬁciency can seriously
limit soybean yields on soils where nematodes are a problem.
“Soybeans are big potash users. If the crop can’t get
enough where cyst nematodes are present, it produces low
yields returning little or no proﬁts.
“And wherever cyst nematode severely limits root
growth, the crop may need more potash than soil tests
suggest.” Address: 1-4. Univ. of Missouri Delta Center,
Portageville, MO; 5. Stoneville, Mississippi.
2136. Wax, L.M.; Nave, W.R.; Cooper, R.L. 1977. Weed
control in narrow and wide-row soybeans. Weed Science
25(1):73-78. Jan. [36 ref]
• Summary: The use of herbicides without mechanical
cultivation enables the distance between soybean rows to
be reduced as desired–since a horse no longer has to walk
between the rows.
Field studies were conducted over a 3-year period to
evaluate weed control systems for soybeans grown in 18and 76-cm rows. When “herbicide combinations were used
to effectively control all weeds, soybeans in 18-cm rows
averaged up to 9% higher yields than those in the 76-cm
rows.”
Soybeans often yield more when grown in narrow rows
(50 cm or less) in the northern half of the United States, but
they seldom outyield wide-row soybeans in the southern
production region. Address: 1. Agronomist; 2. Agricultural
Engineer; 3. Agronomist. All: ARS, USDA, Urbana, Illinois.
2137. Wax, L.M. 1977. Incorporation depth and rainfall
on weed control in soybeans with metribuzin. Agronomy
Journal 69(1):107-10. Jan/Feb. [16 ref]
• Summary: “Several herbicides are widely used for
selective control of annual grass weeds in soybean
production.” They are generally quite effective.
Certain “annual broadleaf weeds are not controlled by
most of these treatments, and, in the absence of competition
from the grassy weeds, may intensify and reduce soybean
yields markedly.” Metribuzin has recently been developed to

2139. Dow Chemical U.S.A. Agricultural Products
Department. 1977. The Man of the Land. Go over-thetop. For today’s most economical broadleaf weed control.
Premerge 3 (Ad). Soybean Digest. Feb. p. 22-23.
• Summary: Premerge 3 is a dinitro amine herbicide, good
for killing early season broadleaf weeds such cocklebur,
jimsonweed, or morningglory. A pre-emergence herbicide,
it should be broadcast 2 weeks before planting soybeans.
“The man of the land” can also mix Premerge 3 with Lasso
herbicide. Lasso is a trademark of Monsanto Co.
An illustration shows a young soybean plant just
beginning to emerge from the ground. A photo shows a can
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of Dow Premerge 3–Dinitro Amine. Address: Midland,
Michigan 48640.
2140. Soybean Digest. 1977. Diseases can cut your [soybean]
yield 15% to 20%: many diseases act slowly but in the end
they’ll drop your yield just the same as drought, insects or
early frost. March. p. 20-22.
• Summary: “You may be losing 5 bushels or more per acre
to a group of diseases of which you’re hardly even aware.
“The culprits–about a dozen late-season diseases caused
by fungi.
“They’ve been recently scrutinized by plant
pathologists, agronomists and farmers, particularly in the
South where diseases are a bigger problem.
“One reason is economic. ‘Foliar fungal diseases alone
appear to reduce yields an average 15% to 20%-up to 50%
in problem ﬁelds,’ explains Murray Nance, ﬁeld biologist
for Merck & Co. Inc. ‘This makes these diseases one of the
major ‘yield barriers’ farmers have been looking for.’
“Another reason for the increased attention is because
four of the more serious fungal diseases in this group can
be controlled. Application of a foliar fungicide will prevent
outbreaks of anthracnose, pod and stem blight, frogeye
leaf spot and purple seed stain. Scientists report an average
5-bushels-per-acre yield boost from use of a fungicide under
normal conditions.
“’One thing that makes fungal diseases such a problem
is they don’t show up until the season is well along-and even
then, they’re hard to spot,’ Nance says. He monitors some 40
soybean-disease research plots as part of a testing program
for a new fungicide.
“’Even if you know what to look for, it’s often hard to
tell one from another. Diseases in the ﬁeld don’t always look
just like diseases in textbooks,’ Nance says.
“But whether you notice them or not, they hurt your
crop four different ways. ‘Fungal diseases invade the
stem and chock off nutrient carrying arteries, reduce
photosynthesis, kill plants prematurely and damage the beans
themselves,’ he explains. Here’s a rundown on diseases and
parts of the plant they attack.
“Leaf tissue–Aerial web blight, brown spot, downy
mildew, frogeye leaf spot, powdery mildew and target spot.
“Pods and stems–Anthracnose, charcoal rot,
phytophthora, pod and stem blight and Southern stem blight.
“Beans–Pod and stem blight, purple seed stain.
“Photos on these three pages will help you spot and
identify diseases in the ﬁeld. Although you’ll probably never
ﬁnd all 12, it’s not uncommon to have 3 or 4 in one ﬁeld.
“Crop rotation and deep plowing often help. These are
the only control measures for some diseases. Always plant
certiﬁed, disease-free seed and select varieties that show
resistance.”
Twelve photos, each with a caption, show and brieﬂy
describe the 12 diseases.

2141. University of Minnesota. 1977. University of
Minnesota nomination for outstanding achievement award
[for alumni]. Minneapolis, Minnesota: University of
Minnesota. 23 p.
• Summary: “Name of Nominee: Hartwig, Edgar Emerson.
“Home Address: 501 Cypress Street, Leland, MS
[Mississippi] 39208
“Business of Institutional Title: Research Agronomist
“Name of Company of Institution: U.S. Department of
Agriculture.
“Address: Delta Branch Experiment Station, Stoneville,
MS 38776
“Year of Graduation or Dates of Attendance at the
University: B.S. Agronomy 1937
“Sponsorship by what College or Unit or Individual of
the University: Department of Agronomy and Plant Genetics,
College of Agriculture
“Biographical Chronology
“1. 1939, M.S. degree in Agronomy, University of
Illinois
“2. 1941, Ph.D. degree in Agronomy, University of
Illinois
“3. 1942-43, Agronomist-Pathologist, Florida
Agricultural Experiment Station, Leesburg, FL
“4. 1943-48, Research Agronomist, USDA, North
Carolina State College, Raleigh, NC
“5. 1948-present, Research Agronomist, Delta Branch
Experiment Station, Stoneville, MS
“Major Work:
“Research:
“Dr. Hartwig has spent all but one year of his
professional career in research to improve soybean
productivity. His ﬁrst position involving soybeans
was created during World War II as a part of the U.S.
Government’s efforts to increase the production of strategic
crops. During the time he has worked on soybeans, Dr.
Hartwig has seen U.S. production grow from less than 10
million acres in 1943 to 55 million in 1975. The results
of his research have contributed in a major way to this
increased production. Since 1948 Dr. Hartwig has served as
coordinator of soybean research in the southeastern states,
and in this capacity has worked closely with 13 agricultural
experiment stations in the states involved.
“In the early years of his work essential information on
how to fertilize, when to plant, how many seeds to plant,
and many other management aspects of soybean production
was minimal. Although his professional background is plant
breeding, Dr. Hartwig did research in many areas of soybean
management simply because the farmers who were asked by
the government to produce soybeans needed the information,
and no one else was providing it. This management research
gave rise to many recommendations on soybean production,
the most signiﬁcant of which was when to plant. In the long
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growing seasons of the southeast, farmers plant corn and
many other crops as early as March and April, and they
were trying to plant soybeans in the same way. However,
the ﬂowering and maturation of soybeans are conditioned by
the length of days in which they grow. Thus when they were
planted in the short days of March and April, they ﬂowered
too early, and the result was a vegetative growth inadequate
to support high seed yields. Dr. Hartwig’s research
demonstrated that by delaying planting until early May,
the new producers of soybeans could double their yields.
This probably was the most signiﬁcant development in
soybean production in the southeast, because had the farmers
continued to plant in March and April, soybean production
would not have been economical in the area.
“Once the basic techniques of culturing soybeans had
been developed and made available to farmers, Dr. Hartwig
concentrated his efforts on breeding improved varieties.
During his career he has developed 14 outstanding varieties.
His variety, Lee, was in some years planted on 75% of all
the soybean acreage in the southeastern states. This variety
contributed more to the economy of agriculture in these
states than any other single crop variety in history.
“Dr. Hartwig was the ﬁrst plant breeder in the United
States to recognize the probable hazards from soybean
diseases and to begin breeding varieties resistant to them.
Most of the varieties he has developed are resistant to
important diseases. In 1954 a new major threat to soybean
production in the United States, the soybean cyst nematode,
was discovered. Dr. Hartwig arranged for all the entries
in his germplasm collection and those from a similar one
maintained in the north central states to be evaluated in the
area infested by the nematode. This evaluation involved
several thousand genotypes representing most of the genetic
diversity of soybeans available in the world. Only one
genotype proved to be resistant to the nematode, and it was
not adapted for production in the southeastern states. This
meant that the resistance had to be transferred to adapted
varieties before it would be useful to farmers.
“The effort that followed in developing varieties
resistant to the nematode is one of the classic achievements
of plant breeding. In the winter of 1963 the ﬁrst handful of
seeds of an adapted cyst nematode resistant variety were
taken by Dr. Hartwig to Puerto Rico and increased to several
bushels. The seed increase in itself was a major achievement
in that it was the ﬁrst winter increase of soybeans, and the
entire area involved had to be artiﬁcially lighted to prevent
the plants from ﬂowering too early in the short days of
Puerto Rico. The activity involving soybean cyst nematode
demonstrates the role Dr. Hartwig has played in meeting
the needs of soybean farmers. His hard work resulted in a
solution to a major threat to soybean production in record
time.
“In commerce the soybean is considered an oilseed,
but the soybean seed contains twice as much protein as oil

and the protein is one of the most nearly balanced proteins
of plant origin available. Many years ago Dr. Hartwig
anticipated a time when both the need for and the proﬁt
from the protein in soybeans might exceed that of oil, just
as he anticipated the need for disease resistance. He has
through the years devoted a portion of his time to increasing
the protein content of soybeans through breeding, and now
has high-yielding genotypes available that produce seeds
with 50% or more protein. He has demonstrated that the
monetary value of the production from his high protein
genotypes is substantially higher than that of standard types.
In spite of the relative need for protein versus oil in the world
food supply and the relative value of protein versus oil in
commerce, a commercial demand for his high protein types
still has not developed. When it does develop, Dr. Hartwig’s
high protein varieties will provide the basis for a new era of
soybean production in the United States.
“Administration:
“In his role as research coordinator in the southeastern
states Dr. Hartwig spends a substantial amount of time
with researchers in the experiment stations in each of the
13 states. One of his greatest contributions has been made
through these researchers. He has freely shared germplasm
from his program and from his germplasm collection,
suggested solutions to problems, shared research ideas,
and in many ways contributed to the productivity of the
research of every individual working with soybeans in the
southeastern states. In recent years the number of such
people has been signiﬁcant, and all the individuals involved
have been inﬂuenced in a positive way by Dr. Hartwig. Some
have caught a measure of his enthusiasm and dedication,
some have borrowed his research ideas, and all have proﬁted
from their interactions with him.
“International Activities:
“Dr. Hartwig’s international reputation in soybean
research has resulted in requests from many countries for
assistance in their attempts to produce soybeans. He has
responded in a positive way to these requests. In 1966 he
was invited to observe and advise on soybean improvement
and production research in Brazil. The 17.5 million acres of
soybeans currently produced in Brazil are planted primarily
to varieties developed by Dr. Hartwig directly or to those
selected by Brazilian researchers from breeding lines
provided by Dr. Hartwig. In 1968, he visited Colombia to
observe and advise on potentials for soybean development.
Also in 1968, he was invited to participate in a conference
sponsored by the International Atomic Energy Agency in
Sweden on “New Approaches to Breeding for Improved
Plant Protein,” and to present a paper on breeding for protein
improvement. He prepared a paper, “Improved Protein
Production by Soybeans” for the Protein Advisory Group,
United Nations, to use at the FAO/WHO/UNICEF Protein
Advisory Group meeting in 1969 in Geneva, Switzerland.
In 1970, and again in 1971, he observed soybean production
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research programs in India and advised research workers.
He also has furnished germplasm for their improvement
program and assisted in identifying resistance to a serious
virus problem. He has worked closely with two experiment
stations in Mexico for several years. The varieties Bataoto
66 and Cajeme, released from the Mexican program in
1966 and 1970, respectively, were developed from breeding
populations provided by Dr. Hartwig to Mexican scientists.
A third variety selected in Dr. Hartwig’s program was grown
on 400,000 acres in Mexico in 1976. In 1975 he sent his
germplasm collection to the Asian Vegetable Research and
Development Center in Taiwan to be evaluated for resistance
to rust, a disease that limits the production of soybeans
in Southeast Asia, and later visited the country to help
evaluate the collection for resistance. Some of the genotypes
were resistant to the disease and will be used in attempts
to develop rust resistant varieties adapted to Southeast
Asia. In 1976, he was invited by the government of South
Africa to evaluate current soybean research in that country
and to advise on future research. Through correspondence
and furnishing germplasm, Dr. Hartwig has been closely
associated with most soybean improvement programs in
developing nations” (Continued).
2142. Banco Central de Nicaragua, Departamento de
Investgaciones Tecnológicas, División Agricola. 1977.
Guia para el cultivo de la soya en Nicaragua [Guide for the
cultivation of soya in Nicaragua]. Managua, Nicaragua:
Banco Central de Nicaragua. 22 p. April. 22 cm. [Spa]
• Summary: Contents: Introduction. Overview. Botanical
description. Varieties. Ecological requirements: Soils,
climate. Cultural practices: Preparation of the land, time
of planting, distance between plants, density of planting,
inoculation of the seed, planting depth, fertilization /
fertilizers. Control of weeds: mechanical, chemical control.
Pests and their control. Diseases. Harvest. Storage. Costs of
production per manzana. Some recipes for preparing foods
based on soya: Corn and soya bread. Whole soya ﬂour. Fresh
soymilk. Soy biscuits or crackers. Maizena with soymilk.
Tofu (Queso de leche de soya, coagulated with lemon juice).
Tortillas with corn and soya. Cooking whole soybeans.
Address: Managua, Nicaragua.
2143. Colbert, Bruce. 1977. Nematodes skim proﬁts off
the top: Once nematodes invade your soybean ﬁelds, it’s
just a matter of time until they claim the cream of the crop.
Soybean Digest. April. p. 24-25.
• Summary: “Nematodes have developed into a major
proﬁt drain for southern soybean growers. And they’re
getting worse. Once thought of as simply a local problem,
nematodes have now found their way into virtually every
soybean-growing county in the South. A recent state-bystate analysis conducted by FMC Corporation’s Agricultural
Chemical Division shows a steady encroachment by the

parasites over more and more farmland.
“Key ﬁndings in the study show one fourth of all
southern soybean acres are ‘severely infested’ with
nematodes and require control measures to grow soybeans
proﬁtably. Of the 20-million acres surveyed in 14 states, over
4.5 million needed a nematicide treatment.
“Losses on soybean acreage alone, add up to a
staggering $440 million. Experts predict nematode control
could push income up 11% for southern soybean growers.
“Unfortunately, 1977 losses may be higher than the past
season’s as the pest spreads across the South.
“The entire South and parts of southern Illinois, Indiana,
and now Minnesota, suffer from nematodes. Every southern
and border state report damage. Growers in Texas and
Oklahoma, both relatively new to soybean agriculture, are
ﬁnding increasing evidence of nematodes in their ﬁelds.
“Arkansas Leads U.S.: Arkansas led the U.S. in
nematode losses in 1975, and again in 1976, with an
estimated $125 million. It was followed closely by the
Missouri Bootheel, which reports losses near $80 million.
“North Carolina nematologists estimate state soybean
growers lost $38 million to nematodes.
“No state in the southern tier of the United States from
Florida to Texas, where soybeans are grown, has escaped
some degree of damage.
“Signs are easy to spot. But usually it’s too late for
treatment. Since no effective postplanting treatment is
available to control the soil organisms, growers must apply
nematicides at planting or suffer the consequences. Resistant
soybean varieties offer help, but usually don’t provide full
control.
“Infestations reaching serious proportions can be
recognized by irregular growth and stunting in yellowing
circles, often alongside healthy plants. But hidden losses
occur, too, in so-called uninfested beans which have no
obvious symptoms. Here, yields may be reduced 4 bushels
or more an acre and go unnoticed. Overall, range of damage
from nematodes varies from a low of 8% to a high of 90%.
“Bootheel Losses High: Growers in the Missouri
Bootheel continue to worry about soybean yields and with
good reason. In many cases their yields were lowered 20%–
due to nematode damage plus drought stress–last season.
“On 1.7 million acres of soybeans in 7 river counties in
southeast Missouri an $80-million to $100-million loss was
predicted for 1976, notes Dr. Charles Baldwin, Extension
plant pathologist at University of Missouri’s Delta Center,
Portageville. ‘In 1975, nematodes took 15% of our bean
crop, 1976 was worse,’ he adds. ‘And outlook for this season
is not encouraging. We are ﬁnding new populations daily.’
“Bootheel soybean growers already use varieties
resistant to cyst nematode Race 3. But plant pathologists now
say cyst Race-3 mutations are frequently occurring, reducing
plant tolerance.
“’The reason for mutations is simple,’ Baldwin explains.
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‘A nematode, like other organisms under constant stress,
mutates to survive.’ The primary obstacle facing Bootheel
growers this season and next, is cyst Race 4. No variety
resistant to Race 4 is ready for commercial release. However,
resistant varieties have been developed and are expected to
be ready for 1978 planting.
“Thus far, the rest of Missouri has escaped a cyst
nematode invasion. The Ozark Mountains apparently provide
a natural barrier protecting upland soybeans. ‘Nevertheless,
small infestations have surfaced north of St. Louis, in the
Lincoln-St. Charles area,’ Baldwin adds.
“In Arkansas, nematodes seem to be everywhere. ‘No
one here has given up on soybeans yet,’ A Mississippi
County grower says, ‘but nematodes have taken a big bite
out of production around here.’ Arkansas growers, farming
over 4-million acres of beans, know the parasite well.
“’The southwestern part of the state was the last holdout
for nematodes. But now nematodes are reported there also,’
cites M.C. McDaniel, Arkansas Extension plant pathologist.
‘Cyst Races 3 and 4 are the biggest headache here, but our
assays are also turning up large stubby root, lesion and spiral
nematode populations throughout the state.
Nematodes are also widespread in North Carolina,
points out J.C. Wells, North Carolina State University
Extension plant pathologist. Wells calculates that a million
acres are affected. Crops susceptible to nematodes, such as
soybeans, corn and tobacco, usually face about a 10% loss in
yields, he adds.
“Cyst, root knot and stubby root nematodes all hurt
soybean-yield potential in the state. Damage extends from
Greensboro east to the coast.
“Incidence of sting and lesion nematodes has jumped
too, warns Dr. Joe Sasser, North Carolina State nematologist
and director of Aid For International Development (AID), a
worldwide nematode research project.
“’In 1954, the ﬁrst nematode-damaged soybeans in the
U.S. were found outside Wilmington, Delaware,’ Sasser
observes. ‘Since then, many growers in that immediate area
have quit planting soybeans. Other Tidewater growers have
been luckier, but they’re still faced with a potential loss
situation.’
“Columbia Nematode Deadly: About 80,000 acres
of South Carolina farmland is scourged by the Columbia
lance nematode. ‘When the Columbia hits,’ relates Dr.
Cyril Blackmon, Clemson University nematologist, ‘sharp
reductions in yield follow–anywhere from 40% to 90%. And
to compound this wipeout situation, the nematode prefers the
best soils.’
“Blackmon points out that Columbia nematodes are
slowly crossing the Savannah River into Georgia and are also
traveling in a northeasterly direction into North Carolina.
“Cyst nematodes are not a factor in South Carolina–at
least not yet, Blackmon notes. He feels Columbia lance, a
native species, (ﬁrst discovered there in the mid-50’s) is the

real soybean killer in South Carolina.
“Uncanny Ability To Survive: Probably the most
startling characteristic of the nematode is its uncanny
ability to survive. Somehow, a kill is never quite complete.
Nematologists warn growers that the soil microorganism will
multiply quickly, if it’s ignored. From a single cyst deposited
in a soybean ﬁeld, literally millions of nematodes will hatch
in three-or-four generations each season.”
Photos: (1. Above) Often, cysts are transported within
hard soil pellets on land preparation machinery.
(2, Upper right) Micro-photograph shows a soybean cyst
nematode hatching her 400+ eggs.
(3, Lower right) Nematode infestations often show up as
yellowing circles with irregular growth and stunting.
2144. Flint, Mary Louise; van den Bosch, Robert. 1977.
A source book on integrated pest management. Berkeley,
California: International Center for Integrated and Biological
Control of the University of California. 392 p. Illust. by Lisa
Haderlie. 28 cm. Supported in total by grant #G007500907 to
the International Center for Integrated and Biological Control
of the University of California... from the Department of
Health, Education and Welfate, Ofﬁce of Education, Ofﬁce
of Environmental Education. [155* ref]
• Summary: Contents: 1. Man, pests, and the evolution of
IPM: An introduction. 2. Human-managed environments
as systems within the biosphere. 3. What is a pest? 4. A
history of pest control. 5. The cost of pest control: Economic,
social, environmental. 6. The philosophy of integrated
pest management: The strategy of the future. 7. Practical
procedures: IPM monitoring, decision-making and the
tools and techniques of the integrated pest manager. 8. Case
histories in integrated pest management. 9. The integrated
pest management specialist. 10. The future of integrated pest
management.
A pioneering work by two pioneers in the ﬁeld.
Contains an excellent history and chronology of pest control,
with emphasis on Integrated Pest Management. “More
sophisticated use of pesticides evolved in the latter half of the
19th Century after two copper-based fungicides, Bordeaux
mixture and Paris Green [discovered in 1867], were found to
be effective against mildews and other diseases threatening
the French grape industry. Both fungicides, especially Paris
Green, which contained arsenic as well as copper, turned out
to be useful as insecticides as well and were subsequently
used regularly to kill a spectrum of insect pests” (p. 3-4).
The discovery of the insecticidal properties of DDT
in the 1940s made it an apparently miracle pesticide–
inexpensive, very effective at low dosages, long lasting, easy
to apply, and lethal to a wide spectrum of insect pests. Soon
other chlorinated hydrocarbons joined the list of “miracle”
insecticides: lindane, dieldrin, methoxychlor, chlordane, and
heptachlor. Another class of highly effective insecticides,
the organophosphates, was developed in Germany around
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the same time; they include parathion and malathion.
Next came the carbamates (p. 4). But before long, insects
began to develop resistance to these toxic materials. Pest
management is basically an ecological matter. In recent
years this ecological approach has been developing; it is
termed “integrated control” or “integrated pest management
(IPM).” Some of the tools used (often together) by IPM are
natural enemies, cultural practices, resistant crop varieties,
microbial agents, genetic manipulation, messenger chemicals
such as sex attractants, and pesticides. These replace and are
more effective and less expensive than pesticide-dominated
control. IPM systems are as dynamic as the ecosystems in
which they are used (p. 6-9).
Fig. 1-2 is a graph showing U.S. production of synthetic
organic insecticides, herbicides and fungicides 1950-1970.
The total has rise from about 220 million lb in 1950 to a peak
of 1,050 million lb in 1968. Insecticides account for about
half the pesticides produced, followed by fungicides, then
herbicides. Address: 1. Univ. of California, Davis, CA; 2.
Univ. of California, Berkeley, CA.
2145. INTSOY Newsletter (Urbana, Illinois). 1977. AsiaOceania soybean rust workshop. No. 11. p. 1. May.
• Summary: “Soybean rust poses a serious economic
threat to soybean production areas, particularly in the
Eastern Hemisphere [Asia]. A systematic, coordinated
research program is urgently needed for many of the Asian
and Oceanian countries where the disease occurs. The
ﬁrst workshop on soybean rust was convened in Manila,
the Philippines, from Feb. 27 through March 4, 1977, to
organize such a program. The workshop was cosponsored
by the Asian Vegetable Research and Development Center
(AVRDC), the Philippine Council for Agriculture and
Resources Research (PCARR), and INTSOY.”
More than 30 participants attended. Five program
recommendations are given.
2146. Kilen, T.C.; Hatchett, J.H.; Hartwig, E.E. 1977.
Evaluation of early generation soybeans for resistance to
soybean looper. Crop Science 17(3):397-98. May/June. [7
ref]
• Summary: “Abstract: The soybean... cultivar `Davis’, P.I.
229358, and F1 and F2 generations from the cross Davis x
PI-229358 were grown in a greenhouse and rated visually
for leaf-feeding damage by soybean looper [Pseudoﬂusia
includens (Walker)].
“The study indicated that large numbers of F2 plants
segregating for reaction to leaf-feeding by soybean looper
may be effectively evaluated in the greenhouse.” Address:
Research geneticist, research entomologist, and research
agronomist, ARS-USDA, Stoneville, MS 38776.
2147. Moradeshaghi, Mohamed Jawad; Weinmann, W. 1977.
Sind Insektizid-Rueckstaende in Sojabohnen gefaehrlich?

[Are insecticide residues in soybeans dangerous?]. Umschau
in Wissenschaft und Technik (Germany) 77(11):344-45. June
1. [4 ref. Ger]
• Summary: Discusses diazinon granules, soybeans, and
Iran. Address: 1. Prof., Univ. of Teheran [Tehran], Faculty of
Agriculture, Karaj, Iran. Both: Biologischen Bundesanstalt
fuer Land- und Forstwirtschaft, Braunschweig, West
Germany.
2148. Jeffers, D.L.; Triplett, G.B., Jr.; Lafever, H.N. 1977.
Relay intercropping wheat and soybeans. Ohio Agricultural
Experiment Station, Research Circular No. 233. 11 p. June.
[8 ref]
• Summary: “Summary: Broadcasting soybeans into
standing wheat is an unsatisfactory planting method because
of poor soybean germination and because of the hazard to
soybeans of surface applied herbicides.
“Double cropping soybeans after wheat harvest can be
satisfactory because wheat yields are normal. Soybean yield
potential is low due to the late planting and the hazards of
drought and frost.
“Relay intercropping takes advantage of the relatively
high value of soybeans compared to wheat, but there is a
trade-off of reduced wheat yield with later soybean seeding
which results in higher soybean yields.
“Herbicide weed control can be acceptable for double
cropping, but is unsatisfactory for relay intercropping. New
effective herbicides will be essential for the latter system.”
Address: 1. Assoc. Prof.; 2. Prof.; 3. Prof. of the Dep. of
Agronomy, Ohio Agricultural Research and Development
Center, Wooster.
2149. Kaplan, Debra. 1977. New disease looms on the
horizon: soybean rust, if introduced into the U.S., could be
a rerun of the “Southern Corn Blight” situation. Soybean
Digest. June. p. 6.
• Summary: “Soybean rust–a serious problem in the Far
East–has been discovered on soybeans in the Western
Hemisphere. The disease struck in an experimental nursery
in Puerto Rico.
“Some scientists say it might also reach the U.S.
mainland. However, the U.S. Department of Agriculture has
taken quick action to thwart its spread.
“Scientists from USDA’s Agricultural Research Service
(ARS) made the initial rust discovery last summer. Soon
after, protective measures were initiated by another USDA
agency–the Animal and Plant Health Inspection Service
(APHIS)–to insure safety of soybeans grown in the United
States. Soybean rust has plagued the Eastern Hemisphere
for decades. Since Japan ﬁrst documented it in 1903, reports
have come from as far away as India, Australia and eastern
Siberia. Several Asian nations consider rust their number
one soybean disease. Farmers in Thailand and Taiwan have
reported crop losses, in some years, of 50% or more.
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“The disease attacks soybean leaves, forming bumpy,
brownish lesions. Heavy rust infections cause premature
defoliation, leading to severely reduced yields.
“Fortunately, early studies indicate the rust found in
Puerto Rico, while identical in structure to its Oriental
cousin, is not as virulent. However, experts are still very
much concerned. Over time, they fear the disease could
develop new strains capable of damaging soybeans more
severely. The current Puerto Rican outbreak is not limited
just to soybeans, other legumes are also susceptible.
“The disease currently ranks high among APHIS’s ‘Top
100’ foreign crop pests most threatening if introduced into
this country.
“Because rust can move freely by air, it usually travels
fast and far. Favorable wind currents and few major natural
barriers between the Caribbean and U.S. soybean growing
regions favor rapid spread. Also, soybean seed and plant
parts are shuttled year-round between mainland ﬁelds,
growing facilities and winter nurseries in the tropics.
“The results of a major U.S. rust outbreak could be
devastating. Scientists have found the disease can thrive even
in Midwest climates. No commercial U.S. soybean varieties
are completely resistant.
“In Puerto Rico, the rust appeared on four different
varieties–Williams, Santa Rosa, Hardee and Biloxi. All but
Santa Rosa are grown in the continental U.S.
“The ﬁrst APHIS priority is closely watching shipments
of harvested seed from Puerto Rico to the U.S. mainland.
This supervision applies to federal and state-run seed
nurseries on the island and to those operated by private
agricultural research groups.
“APHIS rules require soybeans to be free of plant debris,
treated with an approved fungicide and packaged in clean
boxes and envelopes before leaving for U.S. To insure proper
sanitation, USDA researchers are developing new fumigation
techniques for treating host plant material. The agency will
allow entry of soybean and plant parts from known rustinfected countries only under strict safeguards. A special
permit will be issued when APHIS is sure its conditions are
met.
“To determine if the rust has already spread past the
island–and just how far–APHIS will conduct surveys this
summer in other warm-climate soybean areas. Initially, the
agency will focus on sites in the Caribbean, Hawaii and
the U.S. Gulf Coast–areas where the disease could have
overwintered
“If the rust spreads into U.S. soybean country, APHIS is
ready with its new nationwide Plant Pest Detection Program.
Beginning this year, major soybean states will be carefully
monitored for signs of soybean rust (and other harmful plant
diseases). Cooperative survey efforts between federal and
state representatives and individual farmers will help locate
rust before it becomes widespread.
“Meanwhile, USDA researchers are investigating new

methods of chemical control to ﬁght the rust cheaply and
effectively.
“The real answer to the rust problem, however, is locked
within the soybean’s own genes. Plant pathologists are
checking soybeans all over the world to ﬁnd varieties with
the right genetic make-up to withstand the disease.
“Soybean rust in Puerto Rico may seem a long way from
ﬁelds in Iowa or Arkansas, but plant diseases are not known
for respecting international boundaries. Protective measures
on soybeans now are needed to prevent a major agricultural
disaster later.”
2150. Kobayashi, Takashi. 1977. Insect pests of soybeans
in Japan. ASPAC (Asian and Paciﬁc Council) Food and
Fertilizer Technology Center, Technical Bulletin (Taiwan)
No. 36. 24 p. June. [19 ref]
• Summary: During its entire growing period, every part of
the soybean plant is attacked by numerous species of insect
pests, and the total annual yield loss due to all insect pests
is estimated to average more than about 25%, even in the
[northerly] Tohoku district of Japan, where damage is less
than anywhere else in the country. Address: Tohoku National
Agric. Exp. Station, Japan.
2151. Rodell, Stephen; Funke, B.R.; Schulz, J.T. 1977.
Effects of insecticides on acetylene reduction by Azotobacter
vinelandii and soybean nodules. Plant and Soil 47(2):375-82.
June. [14 ref]
• Summary: “Summary: Nine organophosphate and
carbamate insecticides were tested for effects on ability of
Azotobacter vinelandii to reduce acetylene. Only Gardona®,
at higher concentrations, was signiﬁcantly inhibitory. The
same pesticides were tested with soybeans... Some minor
phytotoxic effects were noted, but there was no inhibition
of the ability of the excised nodules of the plants to reduce
acetylene.” Address: Depts. of Bacteriology and Entomology,
North Dakota State Univ., Fargo, ND 58102.
2152. Soybean Digest. 1977. How toxic are your herbicides?
Although some herbicides are less toxic than others, they’re
no safer than the person using them. June. p. 13.
• Summary: “Every year someone misuses an agricultural
chemical and ends up with complications. Most
complications are short lived, but some are chronic–yet
others become fatal.
“Some of the ﬁrst chemicals you’ll come in contact with
this season are herbicides. We’ve provided a list of some
common herbicides and their relative toxicity. We’ve also
added in aspirin and common table salt as a comparison.
Toxicity levels are given in number of milligrams of
herbicide that it takes per kilogram of body weight to kill
50% of the test animals under laboratory conditions.
“To make the conversion a little easier, here’s the
probable lethal dose for a 150-pound man. (Compare with
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chart.)
“Highly toxic–A few drops to 1 teaspoon.
“Toxic–1 teaspoon to 1 ounce.
“Moderately toxic–1 ounce to 1 pint or 1 pound.
“Almost non-toxic–1 pint to over 1 quart.
“We’re also providing a dermal response rating. This
rating tells how easily the chemical can be absorbed by
the skin or if skin irritation may result. The ratings are as
follows.
“1–Absorbed and poisonous.
“2–Causes burns and blisters.
“3–Moderately irritating.
“4–Mildly irritating.
“5–Nonirritating.
“Note that one of the most common postemergence
soybean herbicides, dinitro (dinoseb), is listed in the highly
toxic class. But, if you use good common sense and go out
of your way to be cautious, there’s no reason you should run
into problems.
“Don’t let past experience blindfold you, though. It’s all
too easy to say, ‘I’ve been using it for 10 years and nothing
has happened.’
A long vertical table titled “Toxicity rating” has 3
columns: (1) Herbicide name, divided into the 4 categories
of toxicity mentioned above. (2) Oral toxicity (mg/kg body
weight). (3) Dermal response rating. We will list only the
most toxic + 2 comparisons. “Highly Toxic:
“Sodium Arsenite 10
“Endothall 35
“dinoseb (DNBP) (Dinitro) 40
“Toxic:
“Arsenic 138
“Paraquat 157
“PCP (Sod. Salt) 210
“DMPA (Zytron) 270
“Copper sulfate (bluestone) 300
“2,4-D (acid) 375
“Diquat 400
“2,4,5-T (acid and ester) 500
“Moderately Toxic:
“DSMA 600
“2,4-D (Sod. Salt) 666
“MCPA (acid) 700
“2,4-D (Isop. ester) 700
“2,4-DB (Est’d) 700
“Aspirin Comparison 750
“AMA 794
“CDEC (Vegadex) 850
“2,4-DES (Sesone) 1,000
“Calcium Cyanamide 1,000
“Dicamba (Banvel) 1,040
“Diphenamid 1,050
“Pebulate (Tillam) 1,120
“MCPA (amine) 1,200

“Cacodylic acid 1,350
“Linuron (Lorox) 1,500
“AMS (Ammate) 1,600
“EPTC (Eptam) 1,630
“Naptalam (Alanap) 1,770
“Vernolate (Vernam) 1,780
“Bensulide (Betasan) 1,910
“Arsenic Acid 2,000
“Dichlobenil (Casoron) 2,710
“Prometone (Pramitol) 2,980
“DCPA (Dacthal) 3,000
“Atrazine 3,080
“Table Salt Comparison 3,320.”
2153. Soybean Digest. 1977. Rotation is good disease control
medicine. July. p. 24.
• Summary: “A lack of concern regarding soybean diseases
is a sign of potential danger, says M.C. McDaniel, Arkansas
Extension plant pathologist. He says disease agents are silent
but may erupt at the least expected time.
“’It has happened time after time with the concentrated
or one-crop system we are experiencing in soybean and, to a
lesser degree, with rice and cotton production,’ he says.
“Several beneﬁts are obtained from crop rotation.
Among the most important are:
“(1) reduction of the threat of disease, including the
development of new diseases or new races of established
diseases, (2) maintenance of a better plant food balance,
(3) improvement of beneﬁcial soil organisms and (4) weed
control.
“Crop rotation is the only practical method of
controlling certain diseases. This was the case with the
soybean cyst nematode until cyst-resistant varieties and
chemicals became available. ‘Cyst-resistant varieties are
limited now due to the occurrence of new races. We could
have possibly escaped these new races had we used proper
rotation,’ McDaniel indicates.
“Soybean growers faced with Race 4 of cyst should
follow a 4-year rotation consisting of a non-host crop for 2
years, a susceptible variety for 1 year, then a Race 3 resistant
variety. Such rotation will prevent any signiﬁcant injury and
reduce the possibility of developing new nematode races.”
2154. Bramblett, James. 1977. New insecticide may
offer broadspectrum control: Five pesticides nearing EPA
clearance may increase your odds against podfeeders.
Soybean Digest. Aug. p. 21.
• Summary: “Ever since the ban on DDT in the early 60’s,
scientists have been looking for a broadspectrum insecticide
having few environmental effects. At Brigham Young
University, Provo, Utah, Dr. Gary Booth thinks he’s as close
as anybody. For the past 7 years he has experimented with
Dimilin, a new insecticide developed by Philips-Duphar in
the Netherlands.”
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2155. Moradeshaghi, M.J.; Weinmann, W. 1977.
Rueckstaende von Diazinon in Sojabohnenpﬂanzen in
Abhangigkeit vom Diazinongehalt des Bodens [Residues
of diazinon in soybean plants depending on the diazinon
content of the soil]. Nachrichtenblatt des Deutschen
Pﬂanzenschutzdienstes (Germany) 29(8):115-19. Aug. [16
ref. Ger; eng]
• Summary: Daizinon is a pesticide. Emergence of the
sprayed soybeans was delayed up to 5 days due to its
application, but the whole development was only temporarily
delayed. Uptake of Dainizon by the plants was high. Three
months after the last application, 5.5 mg/kg were still
measured in the plant. Yet less than 0.02 residues were
found in the seeds. Address: 1. Univ. of Tehran, Faculty of
Agriculture, Karaj, Iran; 2.
2156. Prendeville, G.N.; Warren, G.F. 1977. Effect of four
herbicides and two oils on leaf-cell membrane permeability.
Weed Research 17(4):251-58. Aug. [22 ref. Eng; fre; ger]
• Summary: Soybean seeds were planted at Purdue
University in Indiana in pots in a potting mix and maintained
in a growth chamber at 20ºC during the day, 21ºC at
night, with a 16 hour photoperiod, and light intensity of
35 K lux. The soybean was a hybrid that segregates 1:2:1
(yellow:greenish yellow:green leaves).
Paraquat and oxyﬂuorfen caused a greater increase
in leaf-cell permeability of a soybean mutant with yellow
leaves as compared with normal green leaves.
Note: This work was done while the senior author was
on leave from University College, Cork, Ireland. Address:
1. Botany Dep., University College, Cork, Ireland [Irish
Republic]; 2. ep. of Horticulture, Purdue Univ., West
Lafayette, Indiana.
2157. Yang, Charles Y. 1977. Past and present studies on
soybean rust incited by Phakopsora pachyrhizi Syd. Bulletin
of the Institute of Tropical Agriculture, Kyushu University
2:78-94. Aug. Reprint monograph at NAL. [30+ ref. Eng]
• Summary: “Soybean rust, caused by Phakopsora
pachyrhizi Syd., is the most serious soybean disease in
Asia and Australia and is a potential threat to other soybean
production regions.” Address: Kyushu Univ., Japan.
2158. Elanco Products Co. 1977. Get tough on velvetleaf,
smartweed, jimsonweed and foxtail with a Treﬂan / Sencor
tank mix (Ad). Soybean Digest. Oct. p. 7.
• Summary: A full-page ad. “The Treﬂan / Sencor tank mix
controls more grasses and broadleaf weeds than any other
tank mix you can use.
“And because you disk it in, it doesn’t need rain
to activate it. Dependable Treﬂan controls pigweed,
lambsquarters and most annual grasses like foxtails, and
Sencor goes to work on those troublesome broadleaves like

velvetleaf, smartweed and jimsonweed. Together they control
34 tough weeds and grasses as they germinate.
“So why take chances on weeds and weather this year?
For consistent weed control, get Treﬂan / Sencor.
“(Treﬂan,–triﬂuralin. Elanco)
“(Sencor.–metribuzin. Sencor is a trademark of
the parent company of Farbenfabriken Bayer Gmbh.
Leverkusen).” Address: Div. of Eli Lilly and Co.,
Indianapolis, Indiana 46206.
2159. O’Donovan, J.T.; Prendeville, G.N. 1977. Uptake
patterns of soil-applied 45Ca and 32P in some legume species
as inﬂuenced by differential triﬂuralin placement. Weed
Research 17(5):311-14. Oct. [9 ref. Eng; fre; ger]
• Summary: In soybean (cultivar S1474), vetch, and pea
plants, the effect of localized placement of triﬂuralin on
uptake patterns of 45Ca was investigated in two soil zones
in the roots and in the shoot zone before and after plant
emergence. The seeds of these three plants imbibed water for
12 hours and were then germinated in the dark for 16 hours
prior to planting in herbicide- and/or nutrient-treated soil.
This work was supported in part by a grant to G.N.
Prendeville from the Irish Agricultural Institute. Address:
Dep. of Botany, University College, Cork, Irish Republic.
2160. Abramitis, W.W. 1977. Fats and oils in agriculture. J.
of the American Oil Chemists’ Society 54(11):853A-857A.
Nov. [32 ref]
• Summary: Contents: Abstract and summary. Introduction.
Emulsiﬁers and surfactants (Table 1 shows classiﬁcation
of these into anionic, cationic, nonionic, and ampholytic).
Pesticide derivatives. Insecticidal activity. Plant growth
regulators. Fungicides. Future of fats and oils (as petroleum
and its products become more expensive). Address:
Agricultural Chemicals Research and Development, Armak
Co., McCook, Illinois 60525.
2161. Ford, R.E.; Sinclair, J.B. eds. 1977. Rust of soybean:
The problem and research needs. INTSOY Series No. 12. x +
110 p. Nov. Report of a workshop held Feb. 28 to March 4,
1977 in Manila, the Philippines (College of Agric., Univ. of
Illinois at Urbana-Champaign). [167 ref]
• Summary:
Contents:
Foreword
Workshop Participants
Opening Remarks
Introductory Address, by R. E. Ford
Welcoming Addresses
INTSOY by William N. Thompson AVRDC, by James J.
Riley PCARR, by Ramon V. Valmayor
The International Working Group on Soybean Rust
and Its Proposed Soybean Rust Rating System, by S.
Shanmugasundaram
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Soybean Rust, by An Overview
Studies on the Biology of the Soybean Rust Fungus in
the Philippines, by Lina L. Ilag
Soybean Rust in the Western Hemisphere, by James B.
Sinclair
Soybean Rust in the Eastern Hemisphere, by Charles Y.
Yang
Soybean Rust and the Pathogen–Some Needed
Research, by K.R. Bromﬁeld
Current Research Efforts
U.S. Research Effort, by K.R. Bromﬁeld
Soybean Rust in Australia, by K.K. Kochman
Soybean Rust in Korea, by B.J. Chung and C.S. Park
Soybean Rust in Taiwan, by Kuo-lien Chan
Breeding for Resistance: Observations and Theories on
Cultivar
Resistance of Soybeans to Rust, by R.M. Lantican
Resistance of Soybean to Rust in Australia, by R.
McLean and D.E. Byth
Breeding for Resistance to Soybean Rust in India, by
B.B. Singh and P.N. Thapliyal
Breeding for Soybean Rust Resistance in Indonesia, by
R.S. Sumarno and M.S. Sudjadi
International Rust Nursery, by S. Shanmugasundaram
Reaction of Soybean Cultivars and Chemical Control of
Soybean Rust in Indonesia, by M.S. Sudjadi, M. Amir, and
R.S. Sumarno
Control of Soybean Rust
Chemical Control of Soybean Rust in the Philippines, by
F.C. Quebral
Control of Soybean Rust by Means Other Than Breeding
for Resistance, by James B. Sinclair
Closing Remarks, by R.E. Ford
Literature Cited and Bibliography
Index.
Workshop sponsored by the Government of the
Philippines, INTSOY, AVRDC, and PCARR (Philippine
Council for Resources and Agriculture Research). Address:
College of Agriculture, Univ. of Illinois, Urbana-Champaign.
2162. Graham, Larry. 1977. Rebel nematodes marching
north: There are deﬁnitely more cyst nematodes around the
Midwest. Soybean Digest. Nov. p. 10-11, 26-27.
• Summary: “There’s little question that the soybean cyst
nematode problem is spreading across the Midwest. In
Illinois alone, losses from nematodes were estimated at
nearly $3 million this year. That’s nearly double losses in
1976 for the same state.
“Dr. Dale Edwards, ARS/USDA research plant
pathologist in Urbana, Ill., says those numbers are
guesstimates. But, the relationship of damage is correct. ‘We
are deﬁnitely seeing more infestation around the Midwest–
particularly in Illinois,’ he says.
“A study published in January 1977 by Dr. R.D. Riggs,

plant pathologist at the University of Arkansas, showed
total dollar losses from soybean cyst nematodes at over
$50 million for just 5 states. Hardest hit areas are Southern
States, but at least 16 states have infested areas.
“Opinions differ about damage nationally. But, most
agree Midwestern soybean growers have cause for concern.
First, the disease is spreading. Second, growers do not
have access to resistant varieties suitable for all parts of the
Midwest.
“Many scientists think there are losses that have
not been recognized. Dr. Robert Nyvall, Extension plant
pathologist in Iowa, says cyst nematodes have not been
found. But, he still feels there is a problem. ‘I think we have
cyst nematode damage and we just don’t know it yet,’ he
says. Nyvall has not seen any damage from cyst nematodes
in the state even though he has tried to ﬁnd it in areas most
susceptible to infestation. During the growing season he
drove around Lee, Henry and Des Moines counties (those
closest to Illinois’ infested areas) trying to ﬁnd damage, but
couldn’t. Despite that, he still believes Iowa farmers have
lower yields because of the cyst nematode. Most growers are
not familiar with how soybeans are affected, he notes.
“’An infestation of nematodes looks very much like
potassium deﬁciency. You should look for yellow areas in
the ﬁeld where plants look stunted. Affected areas may range
from a few feet across to an entire ﬁeld. Edges of the leaves
will be yellow,’ he explains. To more clearly diagnose the
problem, Nyvall recommends digging up plants for careful
root examination. The white female stage will show up
as dots on the roots, about the size of a pen head. To the
trained eye, this white stage can be fairly visible. However,
they become less visible as they mature and turn brown.
The root system will be small if the infestation is severe,
he notes. ‘You can easily see the problem from the air.
Damage will show up as a very yellow area surrounded by
less and less yellow on plants the farther they are from the
center point. There’s also a streaking effect,’ he says. Nyvall
recommends that Iowa farmers be on guard because the state
is very vulnerable to a real infestation. ‘If I were buying
used machinery I certainly would be careful about buying in
Illinois or Missouri. If I did buy something I’d want it steamwashed thoroughly before bringing it to my farm. We’re
dealing with a real threat,’ he insists.
“In Illinois 10 more counties have been added to the
infested list in just the past year. That means that cyst
nematodes have been found on at least one farm in the
county. This brings the total of infested counties to 35. Six
years ago there were only 9 counties in the state with known
infestations.
“Damage has been especially severe the past 2 years
because of dry weather during the time most soybean plants
were in the seedling stage. ‘The combination of dry weather
and cyst nematodes is tough on small soybean plants,’
Edwards says.
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“The problem has spread gradually northward from the
southern tip of the state and last year reached as far north
as Iroquois County in east-central Illinois. How has it been
spread? By man, says Edwards, or anything that can move
infested soil from one place to another.
“’What happens is that soybean growers pull their
equipment out of the ﬁeld onto a county or state road. Some
soil falls off the tires only to be picked up by other tires and
carried to another area of the state. It doesn’t take much soil
to carry a lot of nematodes, and once they are established
they multiply rapidly.’”
2163. Graham, Larry. 1977. Rebel nematodes marching
north: There are deﬁnitely more cyst nematodes around the
Midwest (Continued–Document part II). Soybean Digest.
Nov. p. 10-11, 26.
• Summary: Sidebar 1 (p. 10). “Host Plants of the Cyst
Nematode;”
(1) “Crop and Ornamental Plants
“Soybeans, cultivated and wild
“Beans, green (snap), bush, kidney or lima
“Lespedezas
“Vetch, common, hairy or winter
“Lupines, white (ornamental species)
“Clovers, crimson, scarlet or alsike
“Sweetclover
“Birdsfoot-trefoil
“Crownvetch
“Pea
“Cowpea or black-eyed pea
“Locust, black
“Bells of Ireland
“Borage (Borago)
“Canarybirdﬂower
“Caraway
“Chinese lanternplant
“Coralbells
“Cup-ﬂower
“Delphinium
“Foxglove
“Geranium
(2) “Weed:
“Henbit
“Hop-clovers
“Chickweed, common and mouse-eared
“Mullein, common
“Beard-tongue
“Sicklepod
“Pokeberry or pokeweed
“Purslane
“Bittercress
“Stinking-clover
“Spotted (wild) cranesbill
“Toadﬂax, Old-ﬁeld

“Pigweed, winged
“Vetch, American Carolina or wood
“Bur-clover or toothed medic
“Prairie-trefoil”
Sidebar 2 (p. 10-11): “Beat Nematodes on Your
Battleﬁeld: Nematode Life Cycle: The life cycle of a
nematode is 23 to 27 days. Within that time one nematode
has the reproductive potential of 200 to 600 additional
nematodes, all ready to infect the roots of your soybean
plants.
“Soybeans are attacked by the second-stage larva–a
microscopic (1/60-inch long), colorless worm. Larvae
penetrate the soybean by puncturing the roots with a
spearlike feeding structure–the stylet. Once inside the root,
they migrate toward food-conducting tissues, where they
feed and mature. Feeding alters the internal root structure,
thereby interfering with normal root functions and ultimately
causing plant damage. In approximately 3 weeks, mature
males and females develop from the larvae.
“The females enlarge greatly as they develop, becoming
lemon shaped. They break through the root surface while
remaining attached to the root by the head end. They lay
some eggs in a jellylike mass in the soil but retain most eggs
within their swollen bodies. If an infected plant is dug at this
stage, the females can be seen attached, with the unaided eye,
as shiny, white, spherical bodies about the size of a pinhead.
This is known as the white female stage.
“After death, the white female stage changes from white
to yellow to brown–the brown cyst stage. By the time brown
cysts are formed, the cyst (the altered female body wall)
has become a protective structure containing many viable
eggs. Encysted eggs can remain viable for several years
in the absence of a host plant. In additions, the cyst wall
protects them from drying and chemical action. For these
reasons, the brown cyst stage is best suited for the spread of
the nematode to new areas. One female will produce 200 to
600 eggs, and as many as 5 generations can be completed in
a single growing season. If one cyst containing 400 eggs is
introduced into a soybean ﬁeld in the spring, over 10-trillion
cysts could be produced in one growing season.
“There are four races (designated Races 1, 2, 3 and 4) of
the soybean cyst nematode. These races are characterized by
their ability to reproduce on certain soybean varieties. Race
3 is the common one found in Illinois, and resistant varieties,
such as Custer, can be grown without losses. Race 4, now
found in Illinois, causes severe damage on Race 3-resistant
varieties presently available.
“Means of Spread: Cysts occur throughout the root
zone in the soil. Some accumulate on the soil surface. Cysts
may be found in the mud adhering to farm implements,
machines, vehicles, tools, workmen’s shoes or other mudcarrying items. Nursery stock, transplants, bulbs, corms and
root crops may carry cysts in adhering soil–even though the
plants are not being attacked. Hay, straw, grain or seed crops
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that carry dust or soil peds [sic] may also serve as carriers.
Anything that moves through an invested ﬁeld in contact
with the soil is capable of picking up and transporting cysts.
“Natural agencies may also be important in the
spread of the soybean cyst nematode. Wind, runoff water,
livestock and wildlife may carry cysts into clean areas. Even
waterfowl and other birds feeding in infested ﬁelds may pick
them up and carry them to other ﬁelds. Mississippi research
has shown that cysts can pass through the digestive system
of black birds and still be alive. Thus, migrating starlings
and other black birds may contribute greatly to the spread.
But, since man is highly responsible for spreading soybean
nematodes, it seems logical to think an easy solution could
be found. Not so. In fact, a national quarantine program to
prevent man and machines from moving from infested areas
to clean areas without proper cleaning was dropped in 1972
because the program did not seem to prevent the spread.
“Crop rotation is a second alternative. In severely
infested ﬁelds, a rotation of 3 years to a resistant nonhost
plant is recommended (see host plant list). So, after 1 year
of soybeans you would plant the ﬁeld to corn or another
nonhost crop and keep out the host weeds.
“A ﬁeld experiment in Illinois showed a 6-bushelsper-acre increase in yield following a 1-year rotation with
corn in a highly infested ﬁeld. But, to substantially reduce
populations of the nematodes, a 3-year rotation is advisable.
Regardless of rotation, soybeans should not be grown two
consecutive years on infested land.
“Chemical control is another method of control, but
nematicides have not proven effective year after year in tests
conducted in Illinois. Tests conducted by researchers in other
parts of the country have been somewhat more promising,
but Midwestern soybean growers should probably not look to
chemicals alone for a cure-all to stop cyst nematodes–at least
in the short run.
“Perhaps the most promising method of control is
developing new varieties that are resistant to cyst nematodes.
Within the past few years soybean breeders have been
successful in developing resistance in several popular
varieties.”
A large photo shows a dark, lemon-shaped object:
“Nematodes often appear as stunted, chlorotic (yellowing)
soybeans with fewer pods, and lower yield. But, damage may
be done before these symptoms appear.”
2164. Hartwig, E.E.; Epps, J.M. 1977. Registration of
Centennial Soybeans (Reg. No. 114). Crop Science
17(6):979. Nov/Dec.
• Summary: It is highly resistant to races 1 and 3 of the
soybean cyst nematode (Heterodera glycines Ichinohe),
to the root knot nematode (Meloidogyne incognita), to
the reniform nematode (Rotylenchulus reniformis Linford
& Oliveira), and to phytophthora rot (Phytophthora
megasperma Drechs var. sojae) races 1, 2, and 3. It is

also resistant to the foliar diseases bacterial pustule
[Xanthomonas phaseoli (E.F. Smith)], wildﬁre [Pseudomas
tabaci (Wolf and Foster)] and target spot [Corynespora
cassiicola (Berk. and Curt.) Wei.]. Shatter resistance is
excellent.
“Seed was distributed in 1976 for increase in Missouri,
Tennessee, North Carolina, Alabama, Georgia, Florida,
Arkansas, Mississippi, Oklahoma, and Louisiana. The
Mississippi Agricultural and Forestry Experiment Station
is responsible for maintenance of breeder seed.” Address:
Research agronomist, ARS, USDA, working in cooperation
with the Delta Branch, Mississippi Agric. & Forestry Exp.
Station., Stoneville, Mississippi.; and nematologist, ARS,
USDA, West Tennessee Agric. Exp. Station, Jackson,
Tennessee.
2165. Ilag, Lina L. 1977. Studies on the biology of the
soybean rust fungus in the Philippines. INTSOY Series No.
12. p. 16-17. R.E. Ford and J.B. Sinclair, eds. Rust of the
Soybean. [3 ref]
• Summary: “Rust is the nemesis of soybean in this part of
the world. It occurs not only in Southeast Asia but also in
Australia, China, India, Indochina, Japan And Korea (95).
The rust pathogen was recently reported in the Caribbean
and in Eastern Africa (unconﬁrmed) (12).
“Its occurrence in the Philippines was ﬁrst noted by
Baker in 1914 (14). However, the disease was literally
forgotten for the next 50 years. It was not until the mid1960’s that rust once again caught the attention of Filipino
scientists. This long delay is unfortunate because the disease
reduces bean yield in the country by 30 to 80 percent (7).
The disease is most severe during the dry, cool months of
October through March.
“Studies on soybean rust in the Philippines have
centered on cultivar screening for resistance and on chemical
control. Documented biological studies on the disease and its
causal organism in the Philippines are practically nil.
“This paper will summarize the results of our studies
on soybean rust at the University of the Philippines at Los
Banos during 1976-77. I also will mention some research
areas that deserve investigation.
“We studied the effect of temperature and photoperiod
on germination and germ tube elongation of P. pachyrhizi
uredospores. Freshly harvested spores from diseased leaves
were plated on 1.5 percent water agar and stored at 0, 5,
10, 15, 20, 25, 30 and 35ºC. The plates at 20 and 30ºC were
incubated under four different light periods: continuous
light for 24 to 48 hours, continuous darkness, 15-hour light
followed by 9-hour darkness, and 15-hour darkness followed
by 9-hour light. Plates at the other temperatures were kept in
continuous darkness. Some spores on water agar were kept
under room conditions 13-hour darkness, 11-hour light at 23
to 30 C.
“Germination percentages and germ tube lengths
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under each of the above conditions were determined after
24 to 48 hours. No germination occurred at 0ºC. Normal
germination was observed from 10 to 30ºC. Short germ
tubes emerged from uredospores incubated between 5 and
35ºC but these did not attain normal length even after 48
hours. High germination rates and long germ tubes were
noted in uredospores kept at temperatures between 15 to
30ºC. The various light periods did not appreciably affect the
percentage germination of uredospores kept at 20 to 30ºC.
However, after 48 hours incubation, germ tubes were shortest
(380 microns) under continuous light or continuous darkness
at 30ºC, and were longest (950 microns) when exposed to
15-hour darkness and 9-hour light at 20ºC.
“The problem of pathogen survival also intrigued us.
Although various rust fungi have been grown in axenic [free
from other living organisms] culture during the last decade,
P. pachyrhizi, is still known as an obligate parasite. Thus,
when soybean plants are not present in the ﬁeld the fungus
is viable presumably only when transferred to another living
host. Indeed, various plants can be infected by this pathogen,
among which are Adzuki bean, asparagus bean, blue lupine,
common bean, common purple nutsedge, green gram, kidney
bean, Kudzu, wild soybean and yam bean (11, 76, 88, 91).
“We were curious to know whether the uredospores
survived (in resting or dormant state) in dried or decayed
tissues or in the soil. Thus, in preliminary studies we
determined how long uredospores may remain viable in
diseased leaves or in soil under various conditions. Diseased
leaves were collected from the ﬁeld. Some leaves were dried
between newspaper folds and kept in the laboratory while
others were placed in a desiccator over calcium chloride.
Uredospores also were dislodged from diseased leaves by
tapping the leaves and these uredospores were mixed with
soil. Some portions of the uredospore soil mixture were kept
dry in the laboratory, some were watered once a day in the
laboratory and still others were exposed to natural outdoor
conditions. The viability of the uredospores was tested by
periodically plating spore samples from the various storage
conditions on 1.5 percent water agar and determining the
percentage germination after 24 hours. Spores that did not
germinate within 24 hours were kept longer to observe for
possible delay in germination.
“Uredospores did not germinate after 8 days in any of
the above storage conditions. The shortest period of viability,
less than 2 days, was observed in uredospores mixed with
soil and watered daily. This was followed by soil exposed
under natural outdoor conditions where the soil was rained
on on the fourth day, after which time the uredospores ceased
to germinate. Thus, there appeared to be a relationship
between exposure to water and uredospore germination.
These results suggest that the pathogen does not persist for
any appreciable period in diseased leaves and in the soil.
“The importance of alternative hosts in the survival of
the fungus in the ﬁeld is the next logical question. It would

be very useful to know whether or not the rust fungus also
infects the weeds that abound in the ﬁeld in addition to
various other crop plants.”
Note: Literature cited is at the end of the book.
Address: Assoc. Prof., Dep. of Plant Pathology, Univ. of the
Philippines at Los Baños, College, Laguna.
2166. Kochman, J.K. 1977. Soybean rust in Australia.
INTSOY Series No. 12. p. 44-48. R.E. Ford and J.B. Sinclair,
eds. Rust of the Soybean. [3 ref]
• Summary: See next page. “The Soybean Industry in
Australia: Soybeans were regarded as a minor crop in
Australia until there was a major increase in cultivation
of the crop in the early 1970’s. However, in comparison
to many other countries, the area of soybean cultivation is
small, estimated at about 40,000 hectares for 1976-77. All
cultivation of soybeans, of commercial importance, occurs in
two states–Queensland 25-30,000 hectares and New South
Wales–10-15,000 hectares (Fig. 3). Soybeans are normally
planted from mid-November to early January and harvested
in April to May. Although some winter crops have been
grown, the normal situation is to produce one crop per year
during summer.
“Soybean Rust in Australia” The ﬁrst report of rust
in Australia came from Queensland in 1934 (128). It
was found also on Glycine clandestina in 1954 (R. F.N.
Langdon, Department of Botany, Queensland, personal
communication). Rust was ﬁrst recorded in serious
proportions on experimental soybean plots at the University
of Queensland Redland Bay research farms in 1970-71 (97).
Since then rust has been recorded in most of the soybean
growing areas of Queensland, including the St. George area
(450 km west of Brisbane). However, in New South Wales
(72) it has been recorded only in coastal and subcoastal
areas. At present, rust cannot be considered a major disease
of Australian soybeans, except in coastal areas and in the
Atherton Tableland area of North Queensland. However, this
situation could change.
“Soybean Rust Research in Australia: Soybean rust
research is being conducted by members of three institutions:
the Department of Agriculture, University of Queensland;
the Department of Primary Industries, Queensland; and the
Department of Plant Pathology and Agricultural Entomology,
University of Sydney.
“The following are personnel engaged in rust research
at Queensland UniversitT: D.E. Byth, Reader in Agriculture;
R.F.N. Langdon, Reader in Botany; R. McLean, Research
Scholar; H. Ogle, Senior Research Assistant; and P. de
Jabrun, Research Assistant.
“Initial studies demonstrated that none of the soybean
accessions available in the germplasm collection at the
University was immune to the disease. However, three
reaction types were identiﬁed in progeny of crosses
involving the imported lines: Tainung 3; Tainung 4 and P.I.
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200492. These reaction types were: immunity (I), necrotic
lesion formation but no sporulation ®; and necrotic lesion
formation with sporulation (S) (97)...” Address: Assoc. Prof.,
Dep. of Plant Pathology, Univ. of the Philippines at Los
Baños, College, Laguna.
2167. Shanmugasundaram, S. 1977. The international
working group on soybean rust and its proposed rust rating
system. INTSOY Series No. 12. p. 11-13. R.E. Ford and J.B.
Sinclair, eds. Rust of the Soybean.

• Summary: Contents: Ofﬁcers of the group. Soybean Rust
Newsletter (“The ﬁrst issue of ‘Soybean Rust News’ (SRN)
is in preparation.” Rules for Contributors). Soybean rust
rating system.
“The ofﬁcers of the International Working Group on
Soybean Rust are: Chairman C.Y. Yang (AVRDC), Vice
Chairman K.R. Bromﬁeld (USDA-ARS [Agricultural
Research Service]) and Secretary S. Shanmugasundaram
(AVRDC).
“Soybean Rust Newsletter: The ﬁrst issue of the
“Soybean Rust News” (SRN) is in preparation. The success
of SRN depends entirely upon your interest, enthusiasm, and
participation. Research articles, reports, notes, announcement
of resistant or tolerant germplasm, and any other news
item related to soybean rust are requested, and they will be

accepted until April 1, 1977. Address all correspondence
regarding the SRN to:
“S. Shanmugasundaram
“Soybean Coordinator”
AVRDC, Shanhua, R.O.C. Address: AVRDC, Shanhua,
Taiwan.
2168. Metcalf, Homer N.; Burnham, Milo. 1977. Miscellany,
including celeriac, horseradish, artichoke, peanuts, vegetable
soybeans. Yearbook of Agriculture (USDA) p. 228-44. For
the year 1977.
• Summary: This Yearbook is titled “Gardening for food
and fun.” This article that discusses soybeans is in Part II
of this Yearbook, titled “Home garden vegetables.” The
section on “Vegetable soybeans” (p. 240-43) focuses on
growing them in a home garden. “Since fresh, immature
soybeans are seldom found in either canned or frozen forms
on supermarket shelves, they are an excellent vegetable for
home gardeners, who may expect yields of 2 bushels of
green pods per 100 feet or row. Soybeans have a relatively
high protein content for a vegetable and are a good source of
vitamin A.
“Vegetable soybeans grow best where nights are warm
and days not too long. Only very early varieties should be
attempted at higher latitudes. They are unlikely to succeed in
areas having frost-free growing seasons of less than 130 to
135 days.
“Seeds of vegetable soybeans are usually larger than
those grown as a ﬁeld crop, and only a limited number
of varieties, such as Fiskeby V and Kanrich, are offered
currently by seedsmen. Most vegetable soybeans have
yellow seeds, but other colors are known, such as green,
black and green, and black and yellow.
“Land on which edible soybeans are to be grown should
be well prepared before planting. Soybeans do not thrive on
strongly acid soils, and liming may be desirable if indicated
by soil tests. Because they are legumes, nitrogenous
fertilizers are seldom used, but on many soils they will
beneﬁt from application of phosphorus and potassium
fertilizers (again the gardener should be guided by soil tests).
“If soybeans have never been grown on the soil, it
may prove wise to inoculate the seeds with nitrogenﬁxing bacteria. Rhizobium japonicum is said to be speciﬁc
for soybeans, and should be available in commercial
preparations.
“Weed control will be more convenient if the plants are
spaced 4 to 6 inches apart, or in hills spaced about 8 inches
apart with the rows 30 inches apart. When seeds of varieties
differing in maturity are available, better results will ensue
if a single planting of these is made-rather than successive
plantings of a single variety.
“Under favorable conditions, edible soybeans will be
ready for harvest as immature beans from early varieties
about 2 months after planting, while 100 or more days of
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favorable weather will be needed to mature dry beans.
“Soybeans are self-fertile and have mostly selfpollinated ﬂowers. The beans are borne in pods that are
produced in clusters of 3 to 15. The pods are slightly
curved and hairy, and will average 2 to 3 seeds per pod. In
the Orient, the immature pods and seed are eaten together
[sic, they are served together. The seeds are squeezed from
the pods into one’s mouth, then the pods are discarded /
recycled] but this has seldom been done in the United States.
When eaten in the immature stage, vegetable soybeans are
harvested at about the same maturity as immature lima
beans.
“If vegetable soybeans are to be eaten as green beans,
the pods will shell much easier if they are plunged into
boiling water for about 2 minutes, after which the beans can
be squeezed from the pods without any difﬁculty.”
“Another way of using edible soybeans is as sprouts (in
the same manner as the sprouts of mung beans). Soybeans
can be sprouted in any container that has holes in the
bottom for drainage and can be covered. In preparing the
sprouts, soak the soybeans overnight and then place them in
a container large enough for the beans to swell at least six
times their original bulk as they sprout. Cover container to
keep out light.
“Moisten the beans at least 3 times a day in summer and
twice in winter. In winter add warm water and keep the beans
in a warm place.
“Time to maturity for soybean sprouts is 3 to 5 days in
summer and 10 to 15 days in winter. The sprouts are fully
grown and ready to be used when 2 to 3 inches long. Once
harvested, sprouts should be kept in a cool, humid place.”
Address: 1. Prof. of Horticulture, Montana State Univ.,
Bozeman; 2. Extension Horticulturist, Mississippi State
Univ., Starkville, Mississippi.
2169. Pinto, Aloizio de Arruda. comp. 1977-1978. Soja:
Resumos informativos [The soybean: A bibliography with
abstracts. 3 vols.]. Londrina, Parana, Brazil: EMBRAPA
(Empresa Brasileira de Pesquisa Agropecuaria), Centro
Nacional de Pesquisa de Soja. Vol. 1, 339 p. Vol. 2, 354 p.
Vol. 3, 255 p. [2155 ref. Por]
• Summary: Vols. 1 and 3: Plant protection, varietal
improvement, soils and culture; Vol. 2. Ecology and
practical cultivation, economics and marketing, experimental
methods, physiology, utilization (industrial, feeds, food),
nutrition, production systems. Address: Brazil.
2170. Bhattacharya, A.K.; Rathore, Y.S. 1977. Survey
and study of the bionomics of major soybean insects and
their chemical control. Govind Ballabh Pant University of
Agriculture and Technology Research Bulletin No. 107. 324
p. *
Address: India.

2171. Riggs, R.D.; Hamblen, M.L.; Rakes, L. 1977.
Development of Heterodera glycines pathotypes as affected
by soybean cultivars. J. of Nematology 9:312-318. *
2172. Singh, B.B. 1977. Breeding for resistance to soybean
rust in India. Soybean Rust Newsletter 1:13-16. *
2173. St. Andre, Jerry. 1977. Soybean trials, west side of
Fresno County: An update. Berkeley: Cooperative Extension,
USDA, University of California. 26 p.
• Summary: “Mite infestation and boron toxicity have been
our most serious problems.” Address: California.
2174. Unterladstatter, R. 1977. Guia para la identiﬁcacion y
control de malezas [Guide to the identiﬁcation and control of
weeds]. Santa Cruz, Bolivia: Comite de Obras Publicas. 186
p. Illust. [20 ref. Spa]*
2175. Ansa, O.A. 1977. Studies on the mosaic virus disease
of soybeans in Nigeria. Master’s thesis, Ahmadu Bello
University, Zaria, Nigeria. *
• Summary: The author also isolated the cowpea yellow
mosaic virus from soybeans in northern Nigeria. Address:
Zaria, Nigeria.
2176. Asian Vegetable Research and Development Center.
1977. Progress Report 1976. Shanhua, Taiwan. Soybeans: p.
31-42. *
• Summary: “Two selections 60040-1 and 3006-3-11, and
three cultivars, PI 230970 (green seed). PI 230970 (black
seed), and PI 230971 were found moderately resistant to rust
in a series of ﬁeld and laboratory tests” (from AVRDC 1992,
#13). Address: Shanhua, Taiwan.
2177. Dimancea, St.; Budoi, Ionica. 1977. Cercetari privind
efectul erbicidelor si ingrasamintelor organice si chimice
la soia (Amsoy) pe solul brun roscat-Baneasa [Research on
the effect of organic and chemical herbicides and fertilizers
on soybean (Amsoy) on the reddish brown-Baneasa soil].
Lucrari Stiintiﬁce, Institutul Agronomic “Nicolae Balcescu.”
Seria A (Romania) 17:64-66. For the year 1974. [Rom; eng]*
2178. Ellis, M.A.; Tenne, F.D.; Sinclair, J.B. 1977. Effect of
antibiotics and high temperature storage on decay of soybean
seeds by Bacillus subtilis. Seed Science and Technology
5(4):753-61. [12 ref. Eng; fre; ger]
Address: Dep. of Plant Pathology, Univ. of Illinois, Urbana.
2179. Hinson, K.; Hartwig, E.E. 1977. Soybean production
in the tropics. FAO Plant Production and Protection Paper
No. 4. v + 92 p. Illust. 27 cm. (Rome, Italy). Revised 1982.
[82 ref. Eng; Chi; Fre; Spa]
• Summary: Contents: Introduction. Botany: Taxonomy,
morphology, genetic traits of agronomic importance.
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Climatic requirements: Temperature, rainfall patterns,
photoperiod response. Soils and soil fertility: Mineral
nutrition, soil management, soil organisms. Water and water
management. Varieties and variety development: Variety
adaptation, variety development. Culture: Growing season,
varieties, seedbed preparation, planting, population density,
pest management. Nitrogen nutrition and inoculation:
Inoculants and inoculation procedures, symbiotic nitrogen
ﬁxation, N fertilization vs. symbiotic ﬁxation. Diseases
and nematodes: Bacterial diseases, fungal diseases, virus
diseases, nematodes. Insects: Leaf-feeding insects, podfeeding insects, stem-feeding insects. Harvesting and seed
storage: Seed quality factors, seed storage, harvesting with
combines, drying and handling, other harvesting methods.
Nutritive quality and use: Processing methods, soy ﬂour,
whole soybean, Asiatic foods (tofu or soybean curd, tempeh).
Rotations and intercropping: Rotations, intercropping.
Bibliography. Address: Research Agronomists, USDA.
2180. International Institute of Tropical Agriculture. 1977.
Annual report 1976. Ibadan, Nigeria. 126 p.
• Summary: The section titled “Soybean Improvement” (p.
42-47), within the Grain Legume Improvement Program,
discusses IITA trial results (observation plots, other trials,
shattering resistance, international trials), recombination and
selection, plant protection (insect pests), seed quality and
viability. Soybean is also discussed on p. 77 in one section
about nitrogen responses in mixed cropping (maize-soybean
rotation), and in another section about tolerance of ﬁve
tropical grain legumes to high soil acidity. During the 1976
season, two soybean varieties had grain yields over 3,000
kg/ha: TGm-249-3 (3,044), and Bossier (3,008). Address:
Ibadan, Nigeria.
2181. Materon, Luis Alberto. 1977. Host speciﬁcity and
inter-strain competition with soybean rhizobia. Thesis,
Sydney, Australia. *
• Summary: With an appendix on: The inﬂuence of
fungicides on the nodulation of soybeans under glasshouse
and ﬁeld conditions. Address: Sydney, Australia.
2182. Miranda, Fausto M. 1977. Inﬂuence of some seedborne pathogens and ﬁeld weathering on soybean (Glycine
max (L.) Merrill) seed quality. MSc thesis, Mississippi State
University. 103 p. Illust. *
Address: Venezuela.
2183. Rachev, Racho. 1977. Vajno uslovie za visoki dobivi
ot soiata [An important condition for high-yielding soybean
crops]. Rastitelna Zashtita (Plant Protection) 25(4):27-30.
[Bul]
Address: Bulgaria.
2184. State of Brunei, Annual Report. 1977. Production:

Agriculture. 507 p. See p. 129, 141, 145-46. [Eng]
• Summary: In Chapter 7, “Production,” in the section on
“Agriculture” (p. 107-63), a subsection on “Vegetables–
Introductions” (p. 128-29) states: “The culinary soybean
Early Green has proved consistently successful as well as
being very popular gastronomically. It is normally picked
young [when green] and cooked in the pod. Owing to the
bigger seed size, yield of dried seed have been heavier
(2500-3000 lbs/acre) than Chippewa, a non-culinary
type.” The subsection on “Plant Pathology” states that “In
soyabean, anthracnose (Colletotrichum lindemuthianum) was
found but was not serious.” Page 145-46 list various diseases
were found on the soyabean.
Letter from Dr. Thean Soo “Bobby” Tee, Plant Breeder,
Agriculture Headquarters, Dep. of Agriculture, Bandar Seri
Begawan 2059, Brunei Darussalam. 1996. Oct. 17. He will
try to ﬁnd an earlier document than that by C.N. Williams
concerning soybeans in Brunei. “I am afraid it will take some
effort. Brunei has changed since 1975. Agriculture, though
still important, has been oriented towards horticultural crops
to meet domestic demand of the urban population. Labour
intensive crops are no longer planted commercially. I will
have to ﬁnd some time to look in the archives. Syahril
Zanan Syahab was cited in C.N. Williams’ paper. This
could be the earlier work of C.N. Williams and Syahril Z.
Syahab at the Faculty of Agriculture, University of Malaya
at Kuala Lumpur. Our records do not have a researcher by
the name of Syahril Z. Syahab.” Note: Dr. Tee studied at the
University of California at Davis from 1968 to 1971. Letter
(fax) from Dr. Tee. 1997. Feb. 19. “My efforts to locate
further information concerning soybean cultivation in Brunei
Darussalam have not been successful. There were no records
before C.N. Williams’ paper.” Address: Agronomy Section,
Pejabat Pertanian, Bandar Seri Begawan, Brunei.
2185. Taylor, W.E.; Rhodes, E.R.; Sesay, A.; Haque, I.
1977. Grain legume research in Sierra Leone: A review. 2.
Soybeans. Tropical Grain Legume Bulletin No. 9. p. 14-16.
[5 ref]
• Summary: Though the author of this article is from
Swaziland, the article itself only concerns soybeans in Sierra
Leone. It summarizes the results of eleven research projects
with the following titles and researchers: Preliminary
soybean variety trials with two levels of inoculation (S.B.
Kamara; starting 1972). Evaluation of various soybean
cultivars (S.M. Funnah and M.T. Dahniya). Effects of
planting date on the yield and other agronomic characters
of soybeans (S.M. Funnah and M.T. Dahniya). Effects of
inoculation and nitrogen fertilizer on soybean (I. Haque,
et al.). Phosphorus and zinc interaction on soybean (I.
Haque and S.M. Funnah). Optimum fertilizer requirement
for soybean (E.R. Rhodes and W.E. Taylor). Dry matter
accumulation by two soybean cultivars (I. Haque, S.M.
Funnah and C.S. Kamara). Effect of spacing, fertilizer and
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insecticide application on cultivars of soybeans (W.E. Taylor,
E.R. Rhodes and A. Sesay). Effect of weeding at different
crop growth stages on the growth and yield of long and
short duration cultivars of soybeans (W.E. Taylor and S.B.
Kamara). Studies on some cultural practices and incidence
of “blight” on some soybean cultivars (W.E. Taylor and
C.T. Pyne). Prospects and problems of soybean production
in Sierra Leone (S.M. Funnah and M.T. Dahniya). Address:
Senior Lecturer, Soil Science, University College of
Swaziland, Luyengo, Swaziland.
2186. Soybean Rust Newsletter. 1977--. Serial/periodical.
Published by the International Working Group on
Soybean Rust, AVRDC, TVIS, Shanhua, Taiwan. Dr. S.
Shanmugasundaram, editor. 28 cm. [Eng]
• Summary: A newsletter about the world’s most dreaded
and devastating soybean disease. Address: Shanhua, Tainan,
Taiwan.
2187. Southern Soybean Disease Workers. 1977? Soybean
diseases atlas. Mississippi State University. Extension
Service. Publication No. 1010. 19 p. Illust. (color). Undated.
• Summary: Contents:
Seed Decay and Seedling Diseases
Root and Lower Stem Rots
Stem and Pod Rots
Leaf Blights
Fungal Leaf Diseases
Nematode Diseases
Viral Diseases
Non-Parasitic Diseases
Basic Principles in Control of Soybean Diseases
Published by: State College: Extension Service of
Mississippi State University.
Note 1. Southern Soybean Disease Workers was
organized in 1973.
Note 2. Many books with this title were published.
(1) Texas A & M University System.; Texas Agricultural
Extension Service (1978, 1979). (2) Tennessee Valley
Authority (Knoxville, 1979).
2188. Amchem Products, Inc. 1978. “No more brown beans,
bare knolls, and burnt end rows. This time I’m using Amiben
with Lasso” (Ad). Soybean Digest. Jan. p. 2.
• Summary: A full page ad. “Take off with the tankmix that
gives you a double punch at grasses plus good control of
broadleaves that won’t brown beans and won’t carry over.”
“Last season’s brown bean king of the county has been
burned for the last time. This season, he’s switching to a
tankmix of Amiben™ chloramben pre-emergence herbicide
and Lasso* for green beans for sure. If you burned off knolls
or end rows, or had herbicide damage aggravated by atrazine
carryover, a tankmix of Amiben and Lasso is for you, too.
And for the best of reasons: weed control and crop tolerance

that’s pure peace of mind.
“You probably know that both Amiben herbicide and
Lasso are excellent grass killers–giant, yellow, and green
foxtails, barnyardgrass, crabgrass, fall panicum, seedling
johnson-grass, and more.
“Additionally, Amiben herbicide at the recommended
four quart rate gives you good control of velvetleaf or
buttonweed, smartweed, common ragweed, pigweed,
lambsquarters, wild mustard, and other problem broadleaves.
Both herbicides are well known for their excellent crop
tolerance and lack of carryover. And both are easy to mix
and spray. You can use the same rate on all soil types and not
worry about changes in organic rates or pH.
“Both Amiben herbicide and Lasso will keep working
within a wide range of weather stress and amount of rainfall.
No rain after you spray? Light incorporation with a rotary
hoe weatherproofs Amiben and Lasso.
“Yes, you will pay more. Maybe the price of a bushel
of beans per acre extra. That’s money well-spent for the
peace of mind that goes with a summer of green beans and
a beautiful harvest. Amiben with Lasso. Control and crop
tolerance that’s pure peace of mind.
“Use Amiben, Butyrac, and Lasso in accordance with
label directions and only on those crops registered for their
use.
“Amiben is a trademark of Amchem Products, Inc., for
chloramben weedkillers.
“*Lasso is a trademark of Monsanto Co. for alachlor
weedkillers.
“**Butyrac is a trademark of Amchem Products, Inc.,
for 2, 4-DB weedkillers.
Note: Amiben and Lasso are both soybean herbicides.
Neither company gives the city or state in which it is located.
2189. Javaid, I.; Ashraf, M. 1978. Some observations on
soybean diseases in Zambia and occurrence of Pyrenochaeta
glycines on certain varieties. Plant Disease Reporter (USDA)
62(1):46-47. Jan. [8 ref]
• Summary: “Pyrenochaeta glycines caused a major
disease on some varieties of soybeans in Zambia.
Some other pathogenic fungi frequently observed
causing diseases were Phakopsora pachyrhizi (the
cause of soybean rust), Phyllosticta glycines, Ascochyta
phaseolorum, and Cercospora sojina. Bacterial pustule,
caused by Xanthomonas glycines, bacterial blight, caused
by Pseudomonas glycinea, and wild ﬁre, caused by
Pseudomonas tabaci, were important bacterial diseases, and
soybean mosaic virus and injury from root-knot nematodes
(Meloidogyne spp.) were also important on some soybean
varieties.”
The soybean is a new crop in Zambia; only about 700
hectares were planted during 1975-76. Address: Lecturer,
Plant Protection and Senior Lecturer, Plant Breeding and
former Head, Dep. of Plant Science, School of Agriculture,
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Univ. of Zambia, P.O. Box 2379, Lusaka, Zambia.
2190. Manternach, Dan. 1978. Soviets can’t piece together
soybean puzzle. Soybean Digest. Jan. p. 8.
• Summary: “Despite its vastness, only a small area of
the Soviet Union even comes close to matching soybean
growing conditions in the United States. It’s the rich land
surrounding the Amur and Ussuri Rivers in the Primorye
district of far eastern Russia. (See map.) Total soybean
acreage? An average of 2-million acres from 1971 through
1974, representing 98% of Russia’s total soybean acreage, is
in this Far East region.
“Of course, with irrigation, vast areas would be
available, but that would cause a reduction in crops even
more prized by the Russians–such as wheat, corn, cotton,
rice and sunﬂowers. Even in that ‘rich’ area of eastern
Russia, soybean yields are pitiful. From 1971 though 1974,
yields averaged 6.7 bushels per acre. Soviet agronomists like
to blame the weather for their poor performance. To a certain
extent, they’re right. The weather there follows a pattern of
light snow in the winter, a dry spring and wet weather during
summer and fall. Soviet agronomists complain that they can
only get good crops when May/July precipitation is above
normal and temperatures are below normal. In a normal year,
yields are downright embarrassing.
“But management practices get a good share of the
blame. They are ludicrous by U.S. standards. Liming
alone could boost Soviet yields by 15%, according to U.S.
agronomists. Yet, there’s only one limepit with crushing
equipment in the entire region. All it would take to expand
its output is a 40-kilometer (km) railroad spur. But even then,
the pit cou1dn’t meet the annual need of 2.5-million tons of
lime, and the next closest lime deposits are 600 km away.
Phosphorus deﬁciency is also rampant. The soils call for 120
to 180 pounds per acre, yet are lucky to get 35 to 55 pounds
per acre.
“Herbicide shortages are another problem. Only 15% to
20% of Soviet soybean acreage gets herbicide at all. They’ve
got to import any herbicides they get from the U.S. When
they use herbicides, it’s usually Treﬂan or Lorox. Even then,
after the summer rains, weeds are usually taller than the
beans. They developed one of their own, but it just didn’t
work. The huge Russian equipment results in severe soil
compaction, and Russian planters, cultivators and harvesters
are just not designed for beans. Combining losses run 15%
to 20%. Incredibly, the current 5-Year Plan in Russia doesn’t
even call for a speed-up in equipment research. Even if they
think to include such research into their next plan (1981
through 1985), workable models wouldn’t hit the ﬁelds till
the middle 1980’s.
“The best crop they ever got off their maximum
2-million acres was 28.7-million bushels in 1975. But, that’s
less than 10% of the crushing capacity they’re building, and
massive exports [imports] are inevitable.”

Photos show: (1) Soviet farm equipment. (2) A huge
ﬁeld of soybeans in the Russian Soviet Federated Socialist
Republic.
2191. Welch, Ewell R.; May, R.D.; Riggs, R.D. 1978. An
economic analysis of controlling soybean cyst nematodes on
soybeans. Cotton Gin and Oil Mill Press 79(3):12. Feb. 11.
• Summary: “Thirteen rotations were tested, but only three
resulted in a signiﬁcant increase in yield and/or revenue.” In
the long run, rotation 10, involving grain sorghum, soybeans,
grain sorghum again, and cotton, followed by two more
years of soybeans appears to be very promising. Over the test
period of 6 years, the average annual revenue per acre was
approximately $110 calculated using 1976 prices. Address:
Univ. of Arkansas.
2192. Martin, R.J.; Wilcox, J.R. comp. 1978. The Uniform
Soybean Tests, northern states, 1977. West Lafayette,
Indiana: Agricultural Research Service, USDA. 174 p.
28 cm. https://www.ars.usda.gov/arsuserﬁles/50200500/
nust/1977%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identiﬁcation of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Tolerance of soybean genotypes to application of several
herbicides. Origin and development of recently released
varieties. Address: Agricultural Research Service, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-749-2891.
2193. Boerma, H.R.; Kittrell, B.U.; Phillips, D.V. 1978.
Georgia soybean ﬁeld survey 1977. Georgia Agricultural
Experiment Station, Research Report No. 276. 10 p. March.
• Summary: “Introduction: Soybean acreage in Georgia
was expected to reach an all time high of 1,310,000 acres
at the beginning of the season. Because of the extended
drought over the state, many ﬁelds were never planted and
many that were planted never obtained an adequate stand.
Insect damage, mainly the Lesser Cornstalk Borer, took its
toll of the young seedlings throughout a large portion of
the state further reducing stands. Later in the season, insect
populations increased to unprecedented numbers causing
some growers to abandon ﬁelds that had already been
subjected to the earlier pests. The September crop report
predicted a ﬁnal harvest of 1,150,000 acres for 1977 with
a yield of 15 bushels per acre. This report is an attempt to
survey the status of soybean production in certain soybean
growing areas of the state and to obtain needed information
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on problems that exist and the various management systems
used.” Address: 1. Dep. of Agronomy; 2. Extension
Agronomy; Both: College Station, Athens, Georgia 30602;
3. Dep. of Plant Pathology, Georgia Station, Experiment,
Georgia 30212.
2194. Bone, S.W.; Van Doren, D.M., Jr.; Triplett, G.B., Jr.
1978. Corn and soybean production potential of selected
tillage practices on a Typic Argiaquoll (Brookston) soil.
Ohio Agricultural Experiment Station, Research Bulletin No.
1099. 13 p. March. [12 ref]
• Summary: “Summary: Six tillage treatments were
established in 1967 and maintained on the same plots for 8
years. The treatments were: (FP) moldboard plow to 20 cm
depth in the previous fall plus spring disking the week prior
to planting; (SP) moldboard plow to 20 cm depth in April
plus disking the week prior to planting; (FC) ﬁeld cultivate
to 10 cm depth (timing range from fall to day of planting);
(RT) rotary till to 1 cm depth (timing ranged from fall to
date of planting); (D) disk to 10 cm depth the week prior to
planting; and (NT) no-tillage. Corn was grown the ﬁrst 4
years and soybeans the next 4 years. The ninth year (1975)
half of all plots were treated as SP and the other half as NT
with corn as the test crop. The soil was Brookston silty clay
loam, a level Argiaquoll soil having tile at 1 m depth and
12.2 m lateral spacing. The objective, generally achieved,
was to create equal stand among all plots each year and weed
control such that weeds would not cause reduced crop yields.
Results summarized only for plots achieving these goals give
the potential crop-producing ability of each tillage treatment
without hindrance from inferior planter and herbicide
technology.
“Corn yields from FP and SP treatments (1967-1970)
averaged 9% greater than the average of all other tillage
treatments. Soybean yields from the NT treatment averaged
7% less than the average for all other tillage treatments.
Grain moisture contents at harvest were not inﬂuenced
by tillage treatments. Eight years of tillage history had no
effects on 1975 corn grain yields. Stand advantage of 16,500
plants / ha probably caused most of the 990 kg/ha yield
advantage of the 1975 SP treatments compared with the 1975
NT treatments.” Address: Wooster, Ohio.
2195. Johnson, Richard R.; Wax, Loyd M. 1978.
Relationship of soybean germination and vigor tests to ﬁeld
performance. Agronomy Journal 70(2):273-78. March/April.
[12 ref]
• Summary: “The cold test [a seed vigor test] was the most
effective germination test for identifying seed lots that would
perform well in the ﬁeld and should provide more assistance
than the standard warm germination test in identifying
problem seed lots.” Address: 1. Assistant professor. Dep.
of Agronomy; 2. Research agronomist, ARS, USDA. Both:
Univ. of Illinois, Urbana, IL 61801.

2196. Wahua, T.A.T.; Miller, D.A. 1978. Relative yield
totals and yield components of intercropped sorghum and
soybeans. Agronomy Journal 70(2):287-91. March/April. [19
ref]
• Summary: “Intercropping is popular among small-scale
farmers in tropical and subtropical environments.” Some
of the reasons, which have been thoroughly discussed, are:
“built-in balanced nutritional supply of energy and protein
(2), proﬁt and resource maximization (8, 14), efﬁcient water
utilization (3), inexpensive weed control (6), minimization of
agricultural risks (2, 10), and improvement of soil fertility.”
The next step is to determine the processes The
data from a 2 year ﬁeld study indicate that a judicious
combination of cultivars and plant density can result in
proﬁtable total yields per unit land area. Relative yield
totals of 108 and 111% were achieved. Address: 1. Former
graduate student, now asst. prof., Dep. of Agronomy, Univ.
of Ibadan, Nigeria; 2. Univ. of Illinois, Urbana, IL.
2197. Leschenko, A.K.; Sichkar, V.I. 1978. Distant hybrids
of soybean. Soybean Genetics Newsletter 5:81-85. April.
• Summary: Wild soybeans (Glycine ussuriensis R. et
Maack) and semicultured soybeans (Glycine gracilis
Skvortz) can serve as valuable initial material in crosses
with a number of distinct and prospective regular cultivated
soybeans. The resulting hybrids have a number of
advantages, such as a large number of small leaves with
deep-green coloring, stalks that are not thick, high disease
resistance, and vegetative mass containing more protein and
carotene.
Wild and semicultured soybeans have a number of
negative traits such as small seeds, a tendency to lie ﬂat,
and a small number of seeds. To eliminate some of these
weak points requires many complex crossings. Address:
Kirovograd State Agric. Exp. Station, 31725 Kirovograd,
USSR.
2198. Rodale, Robert. 1978. With the editor: Nasty surprise
about pesticides. Organic Gardening and Farming 25(4):4041. April.
• Summary: A recent series of discoveries has destroyed the
idea that chemical pesticides can be used safely as long as
you follow the directions on the label. It has been found that
some of the basic facts about pesticide safety for humans is
wrong.
For example, some pesticides labeled as “nonpersistent” (meaning they can kill humans and animals when
ﬁrst applied, but they soon disappear) are not.
A scientiﬁc article has shown, for example, that three
common pesticides considered to be “non-persistent” are
actually not. “They fasten themselves to soil particles much
more than does a “persistent” chemical like DDT.
Then there is Vesicol Chemical Corporation, maker of
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heptachlor and chlordane. Last Dec. 12 the company was the
subject of an 11-count Federal indictment charging that they
failed to submit data to the Environmental Protection Agency
(EPA) which allegedly showed that mice fed these chemicals
had tumors on their livers “visible to the naked eye” and that
they might pose a risk of cancer in humans. But the data was
withheld.
The bigger picture is this: most of the tests of pesticide
safety are done by scientists working for the chemical
companies. How is the end user supposed to know the truth.
Another problem is many of the effects of exposure to
chemicals ﬁrst appear years after the chemicals were used.
Still another problem is so-called “inert” ingredients–
such as vinyl chloride or formaldehyde. They may be inert
to insects but some have the potential to do enormous harm
to humans. It is now known that vinyl chloride can cause
cancer in humans about 15 years after they are exposed to it.
The sad fact is that most of these chemicals are not
needed. “Millions of organic gardeners and thousands of
organic farmers have proven in recent years that abundant
harvests can be produced without the use of any synthetic
pesticides.” They use other natural and biological controls
with excellent results. And with fertile soil, Nature often
takes care of the problem. An estimated 99% of all bugs are
either helping us or not hurting our plants.
A small portrait photo shows Robert Rodale.

2202. Nicholas, C.J. 1978. Analysis of selected shipments
of U.S. and other soybeans received in Japan, 1972-76.
Agricultural Research Service ARS-NE-92. 26 p.
• Summary: Contents: Summary. Introduction. Method of
study. Foreign material. Oil and protein content. Poisonous
seeds and insect infestation. Weight analyses. Comparison of
soybeans from Brazil and China. Conclusion.
“Most Japanese receivers expressed some dissatisfaction
with the quantity of foreign material in the shipments they
received; however, they were primarily concerned with the
oil content and protein (nitrogen) content of the soybeans,
weight shortages, and insect infestations.
“The Japanese importers mostly commented on the low
oil content of the U.S. soybeans in comparison with that of
the Brazilian soybeans. They wanted soybeans containing
over 19 percent of oil. In most cases the oil content of
U.S. soybean shipments sampled in 1973-76 was under 19
percent, whereas, in the Brazilian soybean shipments, it
averaged over 20 percent.”
“The presence of poisonous seeds, such as morningglory
and crotalaria, among soybeans requires that additional steps
be taken by oil processors to remove the seed residues. Most
U.S. shipments contained poisonous seeds in greater quantity
than the legal Japanese limit.” Address: USDA, Beltville,
Maryland.

2199. Boyd, William I. 1978. Soybean seed and treatment.
American Agriculturist 175(5):16. May.
• Summary: The ﬁrst step to successful growing of soybeans
in New York is to ﬁnd the right short-season varieties. Seed
should be treated with an inoculant and a fungicide. Address:
Phelps, Seneca County, New York.

2203. Singh, B.B.; Malick, A.S. 1978. Inheritance to yellow
mosaic in soybean. Indian J. of Genetics & Plant Breeding
38(2):258-61. July. [2 ref]
Address: Dep. of Plant Breeding, G.B. Pant Univ. of
Agriculture and Technology, Pantnagar, Distt. Nainital, U.P.,
India.

2200. Martin, P.B.; Lingren, P.D.; Greene, G.L. 1978.
Suppression of cabbage looper and soybean looper by natural
enemies. Folia Entomologica Mexicana (Mexico) No. 39-40.
p. 136-37. June.
• Summary: The soybean looper, Pseudoplusia includens,
never reached high densities. It was suppressed by four
parasitoids and several predaceous arthropods, especially
Geocoris punctipes. Incidence of disease was generally
low. Address: 1. Coastal Plain Experiment Station, Tifton,
Georgia; 2. Western Cotton Research Lab., Phoenix, Arizona;
3. Kansas Agric. Exp. Station, Garden City, Kansas.

2204. Bromﬁeld, K.R. 1978. Comparison of four cultures
of the soybean rust pathogen, Phakopsora pachyrhizi,
from widely separated geographical areas (Abstract).
Phytopathology News 12(9):140. Sept.
• Summary: Soybean accessions from Australia (A), India
(I), Puerto Rico (P), and Taiwan (T) were inoculated with
isolates of soybean rust, P. pachyrhizi under containment
greenhouse conditions of 24-30C, ca. 50% Relative
Humidity, and “natural light provided further evidence of
physiologic specialization within the pathogen species.
Reaction type TAN, a tan lesion ca. 0.4 mm2 and usually
with 2-5 uredia (lower surface of the leaf) 2 weeks after
inoculation was the type most frequently induced by cultures
A, I, and T. Reaction type TAN indicates host susceptibility.
On some accessions reaction type RB, a reddish-brown
lesion ca. 0.4 mm2, usually with 0-2 uredia (lower surface)
developed by 2 wks after inoculation. Reaction type RB
indicates host resistance. With time, both type TAN and type
RB increased in area and in number of uredia/lesion, but type
RB increased at a slower rate. Culture P has induced only

2201. Albornoz, A. 1978. La pustula bacteriana de la soya
en Cuba [Soybean bacterial pustule in Cuba]. Agrotecnia de
Cuba 10(2):65-69. July. [Spa; eng]*
• Summary: Describes a disease affecting the leaves, pods,
and germination of soybeans. Tests show the disease is
caused by Xanthosomas phaseoli var. sojense. Address:
Laboratorio Central Central de Diagnostico, Ministerio de la
Agricultura, Havana, Cuba.
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type RB on all accessions tested to date, including 20 of the
most commonly grown US cultivars. Culture A induced both
types TAN and RB on 8 accessions from India indicating
a mixture of at least 2 components in the culture. Thirteen
accessions differentiated between cultures I and T: 5 were
immune from culture I, but culture T induced type TAN; on 8
accessions culture I induced type RB, but culture T induced
type TAN. Culture T induced type TAN on all accessions
tested except P.I. 230970 and P.I. 230971. All 4 cultures
induced only type RB on P.I. 230970 and P.I. 230971.”
Note: Phytopathology News was part of Plant Pathology
until Sept. 1981 For many years, the papers presented at the
annual meeting of the American Phytopathological Society,
were published in the journal Phytopathology. Also, APS
has decided to discontinue publication of the Proceedings of
the American Phytopathological Society. Address: USDA,
SEA-FR, Plant Diseases Research Lab., Frederick, Maryland
21701.
2205. Luedders, V.D.; Duclos, L.A. 1978. Reproductive
advantage associated with resistance to soybean-cyst
nematode. Crop Science 18(5):821-23. Sept/Oct. [10 ref]
• Summary: “Since the selective advantage of the R
(Resistant) cultivars was higher on soybean-cyst nematode
infested land, growing segregating populations for several
generations on heavily infested land should increase the
frequency of R plants. In such populations, segregation
would also increase the frequency of R plants when some
genes conditioning resistance were recessive, as in race 3
resistance.”
It is reported that infestations of the soybean-cyst
nematode (SCN) (Heterodera glycines Ichinohe) are
becoming more widespread every year. Address: Cooperative
investigations of the SEA-USDA, and the Missouri Agric.
Exp. Station, Columbia, MO 65211; and Arkansas State
Univ., Jonesboro, AR 72401.
2206. Paschal, E.H., II; Ellis, M.A. 1978. Variation in seed
quality characteristics of tropically grown soybeans. Crop
Science 18(5):837-40. Sept/Oct. [13 ref]
• Summary: “Twenty-four soybean... collections were grown
in two different seasons in Puerto Rico to determine the
extent of variation in the incidence of seed infection by fungi
and its effect on seed viability under tropical conditions.”
“Pod and stem blight, caused by Phomopsis sp., is one
of the principal diseases associated with the loss of seed
germination in many soybean growing areas.” Address: Dep.
of Agronomy, Univ. of Illinois Urbana, IL 61801 and the
Dep. of Crop Protection, Univ. of Puerto Rico, Mayaguez,
PR 00708.
2207. Roussel, O.; Djigma, A. 1978. Resultats recents
obtenus avec des herbicides sur arachide et soja en Afrique
tropicale et equitoriale [Recent results with herbicides in

groundnuts and soya in tropical and equatorial Africa]. In:
1978. Troisieme Symposium sur le Desherbage des Cultures
Tropicales: Oagadougu, Upper Volta: Institut de Recherches
pour les Huiles et Oleagineux (IRHO). See vol. 1, p. 78-79.
[6 ref. Eng; Fre]
• Summary: Since 1961, IRHO (Institut de Recherches pour
les Huiles et Oléagineux) has conducted trials on the efﬁcacy
of herbicides and practical methods of application. The
results have been the object of communications presented at
the colleges of the Antibes (1970) and of Montpellier (1974).
Since 1973, many trials have been conducted in various
tropical equatorial countries of Africa on the groundnut and
more recently the soybean: Mali, Upper Volta, Niger, Gabon.
Thirteen herbicides have been tested... In certain cases,
the herbicide has a positive effect on the yield of plants
harvested in the green pod stage. On soybeans, the ﬁrst trials
of 1977 were conducted on a very large scale in mechanized
cultivation for the production of soybean seeds.
With groundnuts in Mali (1974-75 and 1978), Upper
Volta [Burkina Faso] (1977), and Gabon (1976-77).
Note: This is one of the earliest documents seen (Aug.
2006) concerning soybean cultivation in Gabon. Address:
Institut de Recherches pour les Huiles et Oleagineux (IRHO),
Oagadougu, Upper Volta.
2208. Soyanews (Sri Lanka). 1978. Soya now at take-off
stage. 1(1):1. Sept.
• Summary: “The Sri Lankan Soyabean Development
Program is now at the take-off stage. The project, which
ofﬁcially began on March 1, 1975, is to be conducted over
a seven to ten year period. The UNDP [United Nations
Development Programme], which is helping to ﬁnance the
soyabean development program proposed by the Sri Lankan
Government, has contributed US$457,600. The counterpart
distribution from the Sri Lankan Government has been Rs.
[rupees] 4,840,880.
“Field trials conducted by the Department of Agriculture
the last few years have shown that soyabean, originally
a temperate climate plant, can adapt itself to tropical
conditions. Field trials have been very encouraging with
a record six tons per hectare in one instance. Under farm
conditions yields have also been encouraging... ranging from
1,000 to 1,500 pounds per acre.”
“In the ﬁrst phase of this project the varieties well
suited for Sri Lanka have been determined. The Department
of Agriculture has also carried out extensive work on
the agronomic practices such as weed, pest and disease
control. And many Soya farmers are already applying this
information for their beneﬁt and the country’s.
“The second and third phases of the Soyabean
Development Program will cover utilisation and marketing.
Already a pilot Soyabean Foods Research Centre has been
built and equipped at the Central Agricultural Research
Institute at Gannoruwa which will demonstrate the
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processing of soya based foods. The machinery already
installed for this purpose is worth US$220,000 and has
been contributed by CARE / UNICEF. Food processing
demonstrations will begin before this year is out.
“Several commercial entrepreneurs have already visited
the pilot Research Centre, now in its ﬁnishing stages, to
inquire about the commercial prospects for processing soya
foods. The Manager of the pilot plant, Mr. Wilmot Wijeratne
said that the inquiries were about the processing of Soya
based foods” (such as soyamilk and soya dhal) for popular
consumption.
“At the pilot plant there will be demonstrations of food
processing at the home, village and commercial levels.” The
program “will try to reach as many villages as possible.”
A large photo shows: The National Milk Board’s Soya
Milk Bar at the Kandy Esala Agricultural Exhibition; it
“turned out to be quite a success. 30,000 cups of soya milk
were sold during the ten days of the exhibition.”
2209. Iowa Agric. Exp. Station. 1978. Notice of release of
Vinton soybean to seed producers. Ames, Iowa. 2 p. Oct. 23.
Unpublished typescript. 28 cm.
• Summary: “The Iowa Agricultural Experiment Station
and the Cooperators listed above [Puerto Rico Agric. Exp.
Station and USDA] announce the release of a new soybean
variety named Vinton. It was developed as a large-seeded
specialty variety, and is not intended for general commercial
production. It is superior to a large-seeded variety of similar
maturity, Disoy, in yield and protein content of the seed.
“Vinton is an F-5-derived line from a four-way cross.
The F-1 of a Magna x Disoy cross was mated to Provar, and
the F-1 plants from the three-way cross were mated to Hark.
These crosses were made in Iowa and generation advance
from F-1 to F-5 was carried out by single-seed descent in
Puerto Rico and Iowa. The strain was tested for yield in Iowa
during 1972 to 1977, and in the Northern Regional Soybean
Tests in 1975.”
A table summarizes the results of these two tests,
comparing Vinton, Hark, and Disoy. Yield (bu/acre): 47.0 /
46.7 / 37.4. Seed size (g/100 seed): 23.7 / 16.4 / 26.6. Seed
protein content: 44.5% / 42.0% / 42.6%. Seed oil content:
19.5% / 20.4% / -.
Vinton is Group I maturity. The seeds are dull yellow
with yellow hila. Discusses disease susceptibility. “Seed of
Vinton was produced by the foundation seed organization
in Iowa during 1977. Foundation seed will be distributed
in 1978 to seed producers in Iowa who are engaged in
the production of large-seeded varieties for specialty use.
Breeder seed will be maintained by the Iowa Agricultural
Experiment Station. Each agency will be responsible for
its own publicity with the understanding that the date for
simultaneous release will be October 23, 1978.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Vinton. Address: Ames, Iowa.

2210. Pepper, Gary E. 1978. Narrow-row soybeans: What to
consider. Univ. of Illinois, Cooperative Extension Service,
Circular No. 1161. 7 p. Nov.
• Summary: “In 1977 nearly half of the soybean producers in
Illinois use rows spaced 36 inches or wider. Many producers
probably sacriﬁced yields because of this wide spacing.”
Discusses: Potential yield increases, effect of soybean variety
on narrow-row yields, rate and date of seeding, equipment,
weed control, and good management practices. Address:
Univ. of Illinois, Urbana, IL.
2211. Roussel, O.; Djigma, A. 1978. Resultats recents
obtenus avec des herbicides sur arachide et soja en Afrique
tropicale et equitoriale [Results recently obtained with
herbicides on groundnuts and soya in tropical and equatorial
Africa]. Oleagineux (France) 33(11):565-72. Nov. See p.
568, 570-72. [6 ref. Fre; Eng]
• Summary: Institut de Recherches pour les Huiles et
Oléagineux (IRHO) has conducted weed control trials with
groundnuts in Mali (1974-75 and 1978), Upper Volta [later
renamed Burkina Faso] (1977), and Gabon (1976-77).
Trials were also conducted on soybeans in Upper Volta.
The ﬁrst trials there in 1977 at Niangoloko (average rainfall
1,225 mm) showed that several herbicides (Amex, Cobex,
Lasso, Stomp) are quite effective. This paper contains no
mention of soybeans in Gabon. Note: Monsanto makes
Lasso. Address: Institut de Recherches pour les Huiles et
Oleagineux (IRHO), Oagadougu, Upper Volta.
2212. Schreiber, M.M.; Shasha, B.S.; Ross, M.A.; Orwick,
P.L.; Edgecomb, D.W., Jr. 1978. Efﬁcacy and rate of release
of EPTC and butylate from starch encapsulated formulations
under greenhouse conditions. Weed Science 26(6):679-85.
Nov. [19 ref]
• Summary: EPTC and butylate are encapsulated in order
to give a slow, controlled release of the herbicide. The
effectiveness of these depends greatly on the soil moisture.
“Thiocarbamate herbicides, such as EPTC and butylate,
are effective on many grass and broadleaf weeds and
selective on many important crops. However, because of
their volatility they must be incorporated into the soil.”
Address: 1. Purdue Univ.
2213. Carey, Ann E.; Gowen, J.A.; Tai, H.; Mitchell, W.G.;
Wiersma, G.B. 1978. Pesticide residue levels in soils and
crops, 1971–National Soils Monitoring Program (III).
Pesticides Monitoring Journal 12(3):117-36. Dec. [11 ref]
• Summary: Lists pesticide residues for DDT, DDE,
Dieldrin, Endrin, Heptachlor epoxide and Toxaphene (ppm
averages, minimums, maximums) in soybeans and soybean
hay. Address: Ecological Monitoring Branch, Beneﬁts
& Field Studies Div., Ofﬁce of Pesticide Programs, U.S.
Environmental Protection Agency, TS-768, Washington, DC
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20460.
2214. Chaudry, M.M.; Nelson, A.I.; Perkins, E.G. 1978.
Distribution of chlorinated pesticides in soybeans, soybean
oil, and its by-products during processing. J. of the American
Oil Chemists’ Society 55(12):851-53. Dec. [12 ref]
• Summary: Only the deodorization step removes chlorinated
pesticide residues. Address: Dep. of Food Science, Univ. of
Illinois, Urbana, IL 61801.
2215. Kogan, Jenny; Sell, D.K.; Stinner, R.E.; Bradley, J.R.,
Jr.; Kogan, M. 1978. The literature of arthropods associated
with soybean. V. A bibliography of Heliothis zea (Boddie)
and H. virescens (F.) (Lepidoptera: Noctuidae). INTSOY
Series No. 17. 242 p. Dec. (College of Agric., Univ. of
Illinois at Urbana-Champaign). [5178 ref]
• Summary: Heliothis zea is considered the major pest
of soybeans in most southern states and is capable of
completely destroying the pod. Address: 1. Librarian of
the Soybean Insect Research Information Center (SIRIC),
INTSOY & Ofﬁce of Agricultural Entomology, College of
Agriculture, Univ. of Illinois, Urbana-Champaign.
2216. Wessels, Carol L. 1978. Residues in soyabean plants
(Glycine max (L.) Merr.) of aldrin and dieldrin following
soil application and of endosulfan and DDT following foliar
application. Rhodesia J. of Agricultural Research 16(2):20510. Dec. [4 ref]
• Summary: Soil treatments of aldrin and dieldrin prior
to planing resulted in acceptable residues in the beans at
harvest. Two endosulfan foliar sprays applied during the
growing season resulted in residues of 0.14-0.2 mg/kg in the
beans and 0.6-1.06 mg/kg in the pods of the treated plants.
DDT foliar sprays resulted in high residues in plant parts
other than the beans. Address: Plant Protection Research
Inst., Dep. of Research and Specialist Services, Ministry of
Agriculture, P.O. Box 8100, Salisbury, Rhodesia.
2217. Akobundu, I.O. 1978. Chemical weed control in
cowpea and soybean in southern Nigeria. Paper prepared
for the 3rd Symposium on Weed Control in Tropical Crops.
Dakar, Senegal. Paris, Columna. Vol. 2. *
Address: International Inst. of Tropical Agriculture (IITA),
PMB 5320, Ibadan, Nigeria.
2218. Frans, R.; Tollervey, F.E.; Lara, R.; Unterladstatter, R.
1978. Weed control investigations in Bolivian crops 19761977. Bolivia: CIAT. 53 p. [Eng]*
2219. Keogh, R.C. 1978. Studies on the survival,
distribution, and host-parasite relationships of Phakopsora
pachyrhizi Syd. PhD thesis, University of Sydney. viii + 227
p. *
Address: Australia.

2220. Mueller, A.J. 1978. Soybean insect pests of the
United States with reference to potential problems in the
Imperial Valley [California]. In: First Desert Vegetable Insect
Symposium. See p. A4-A7. Held 13 Sept. 1978, Univ. of
California, El Centro Cooperative Agricultural Extension,
Berkeley, California Cooperative Extension. 50 p. *
2221. Pathak, V.K.; Mathur, S.B.; Neergaard, P. 1978.
Detection of Peronospora manshurica in seeds of soybean
(Glycine max). Bulletin de la Organisation Europeenne et
Mediterraneenne pour la Protection des Plantes (France)
8(1):21-28. [Eng; fre]*
• Summary: Peronospora manshurica is downy mildew.
2222. Thier, H.P. 1978. [Pesticide residue analysis in
foods. VII. Results with the recovery from fat following
a miniaturization process]. Lebensmittelchemie und
Gerichtliche Chemie 32(6):121-22. (Chem. Abst.
91:156146). [Ger]*
2223. Asian Vegetable Research and Development Center
(AVRDC). 1978. Soybean report for 1976. Shanhua, Taiwan.
64 p.
• Summary: Contents: Introduction. Breeding. Physiology.
Pathology. Entomology. Nutritional chemistry. Nitrogen
ﬁxation. Soil science. Crop management. International
cooperation. Training. Appendices: Crop environment,
accessions list. Board of directors. Personnel. Publications.
“The Soybean Report for 1976 summarizes research
conducted at the Asian Vegetable Research and Development
Center (AVRDC), and in cooperation with various national
programs. Persons desiring additional details of the work
reported may contact Mr. S. Shanmugasundaram, Soybean
Coordinator.
“Data are presented in metric units. Monetary values
have been converted to equivalent U.S. dollars. Soybean
yields are calculated as seed weight at 13% moisture.
“’Check’ means an untreated experimental plot unless
stated otherwise. A single asterisk (*) means signiﬁcant at
the 5% level; a double asterisk (**) means signiﬁcant at
the 1% level. Pedigrees in the AVRDC breeding program
are identiﬁed by slant bars (/). Disease ratings include
R-resistant; MR-moderately resistant; MS-moderately
susceptible; and, S-susceptible. Speciﬁc deﬁnitions of these
ratings are given in tables where they apply. A soybean
accession list is in Appendix II. Commercial names are
occasionally used for identiﬁcation; such use does not imply
endorsement by AVRDC.
“Additional research reports published by AVRDC can
be found in the publications list. These are available by
writing to the Ofﬁce of Information Services, AVRDC, P.O.
Box 42, Shanhua, Tainan 741, Taiwan, R.O.C.” Address:
Shanhua, Tainan, Taiwan.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 870

2224. Eskandari, F. 1978. Studies on soybean mosaic in Iran.
Zeitschrift fuer Pﬂanzenkrankheiten und Pﬂanzenschutz
85(11):686-88. [5 ref. Eng; ger]
• Summary: The soybean is a new crop in Iran. There has
been great interest in soybean cultivation in Iran during
the last few years. Since 1971 efforts have been made to
identify important pests and diseases of the soybean. One of
the most important and widely spread diseases is soybean
mosaic, which has been observed in most soybean ﬁelds in
the Caspian Sea area and Azarbaiedjan (northwest of Iran).
“The causal agent of the disease in Iran was identiﬁed to
be soybean mosaic virus by symptomatology, mechanical,
insect and seed transmissibility, and electron microscopy.”
Address: College of Agriculture, Univ. of Tehran, Karaj,
Iran.
2225. FAO Plant Production and Protection Paper. 1978.
Pesticide residues in food–1977. No. 10. Rev. 81 p. Updated
annually thereafter. [36 ref]
• Summary: Subtitle: “Report of the joint meeting of the
FAO panel of experts on pesticide residues and environment
and the WHO expert committee on pesticide residues, held in
Geneva [Switzerland], 6-15 December 1977.
Contents: List of attendees. Introduction. The
monographs. List of pesticides examined (e.g., Aldrin/
dieldrin, Amitrole, Captan, Chlordane, etc.). Address: FAO.
2226. FAO Plant Production and Protection Paper.
1978. Pesticide residues in food: 1977 evaluations. The
monographs. No. 10. Supplement. 459 p. Report of the
joint meeting of the FAO panel of experts on pesticide
residues and environment and the WHO expert committee
on pesticide residues. Held 6-15 Dec. 1977 at Geneva,
Switzerland. Updated annually thereafter. [9 ref]
• Summary: Contents: List of attendees. Introduction. The
monographs. List of pesticides (in alphabetical order):
Aldrin//dieldrin. Amitrole. Bromophos, etc. Address: FAO.
2227. García, Juan L.; Diaz, Humberto; González, L.A.
1978. Principales enfermedades de la soya (Glycine max L.,
Merr.) en la provincia de La Habana [Major soybean diseases
in the province of La Habana]. Ciencias de la Agricultura
(Cuba) No. 3. p. 175-78. [5 ref. Spa]
• Summary: Describes 40 soybean diseases (of which
15 occur frequently) identiﬁed in experimental ﬁelds in
the province of La Habana during the years 1976 and
1977. Address: INIFAT (Instituto de Investigaciones
Fundamentales en Agricultura Tropical), Havana, Cuba.
2228. Halpin, Anne Moyer. 1978. Unusual vegetables:
Something new for this year’s garden. Emmaus,
Pennsylvania: Rodale Press. xv + 443 p. See p. 46-52. Illust.
by Cynthia Hellyer. Index. 24 x 20 cm. [45* ref]

• Summary: The chapter titled “Soybean” (p. 46-52) starts
with a beautiful, full-page illustration and contains excellent,
accurate, detailed information by an organization that has
done pioneering work with green vegetable soybean varieties
(and organic gardening and farming) in America. Contents:
History of vegetable soybeans in the USA. Description
of plant. Habit: Erect vs. prostrate. Preferred climatic
conditions. Choosing the best variety: Kanrich (shatter
resistant), Seminole, Rokusan [Rokusun], Jogun, Hokkaido,
Fuji, Bansei, Extra Early Green, Early Green Bush, Fiskeby
V Vegetable Bean, Pickett, Okuhara, Akita, Altona, Envy,
black soybeans. Planting. Fertilizer (on poor soil can increase
yield markedly). Inoculation. Plant protection against
diseases and insects. Growing in a cold frame or greenhouse.
When and how to harvest. Freezing. Basic cooking.
Nutritional value. Serving as edamame, in the pods. Recipe
ideas. Growing with high-lysine corn for succotash. Making
coffee from dry soybeans. Seed sources: Burgess Seed and
Plant Co. (Galesburg, Michigan); W. Atlee Burpee Co.
(Warminster, Pennsylvania; Kanrich); Comstock, Ferre and
Co. (Wethersﬁeld, Connecticut); William Dam Seeds (West
Flamboro, Ontario, Canada); DeGiorgi Co. (Council Bluffs,
Iowa); Gurney Seed and Nursery Co. (Yankton, South
Dakota; Disoy); Johnny’s Selected Seeds (Albion, Maine;
Envy, Altona, Traverse, Meredith, Giant Green); Kitazawa
Seed Co. (San Jose, California; Extra Early Green); Le
Jardin du Gourmet (West Danville, Vermont); Earl May
Seed and Nursery Co. (Shenandoah, Iowa); Nichols Garden
Nursery (Albany, Oregon); Stokes Seeds, Inc. (Buffalo, New
York; Early Green Bush, Verde); Thompson and Morgan,
Inc. (Farmingdale, New Jersey; Fiskeby V, Okuhara); and the
Vermont Bean Seed Co. (Manchester Center, Vermont; Black
Soybean).”
Soybeans are also mentioned in each appendix: 1.
Directory of seed sources for the vegetables in this book (p.
385-89). 2. A seasonal planting guide (p. 390-91). 3. Soil
preferences (p. 396). 4. Optimum climate conditions (p.
401). 5. Making the best use of your garden (p. 406-07). 6.
Food values of exceptional vegetables (p. 414-15). 7. A quick
kitchen guide: How to use these vegetables in your favorite
dishes (and a few new ones!) (p. 420-21; Flavor: Buttery,
unique. Use green beans in appetizers, hors d’oeuvres and
snacks. Salads. Soups. Vegetable side dishes. Main dish
casseroles and combinations. Can be frozen or canned).
Also discusses: Amaranth (p. 1-8, incl. grain amaranths).
Cowpea (p. 140-45). Peanut (p. 276-301). Address: Rodale
Press, Emmaus, Pennsylvania.
2229. INTSOY. 1978. The Sri Lanka Soybean Development
Program. Second Interim Report of Progress, October 1976
to December 1977. Urbana, Illinois: International Soybean
Program. 41 p. Contract UNDP/FAO/SRL/ 73-007-1/AGOF
INTSOY.
• Summary: Submitted to the Foods and Agriculture
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Organization of the United Nations, Rome, Italy. Submitted
by the International Soybean Program, INTSOY, University
of Illinois College of Agriculture at Urbana-Champaign,
Urbana, Illinois.
Contents: I. Summary statement of accomplishments.
II. Report of progress: A. General background information.
B. Project objectives. C. Continued relevance of objectives.
D. Progress toward meeting objectives. E. Summary of
consultants’ recommendations: 1. C.N. Hittle–Program
planning/coordination; soybean production. 2. J.M. Spata–
Food processing of soybeans. 3. M.E. Irwin–Entomology/
pest management. 4. B.B. Singh–Soybean breeding.
5. M.B. Russell–Soil and water management. 6. S.W.
Williams–Marketing economics. 7. D.R. Hunt–Agricultural
engineering/mechanization. 8. R.M. Goodman–Plant
pathology/virology. 9. E.H. Paschal II–Soybean breeding.
10. L.M. Wax–Weed control. 11. J.C. Burton–Rhizobium
microbiology. 12. D.E. Byth–Soybean breeding/agronomic
practices. F. Administration and budget. Address: INTSOY,
Urbana, Illinois.
2230. Iwaki, Mitsuro; Roechan, M.; Saleh, N.; Sugiura,
M.; Hibino, H. 1978. Identity of mycoplasma-like agents of
legume witches’ brooms in Indonesia. Contributions, Central
Research Institute for Agriculture (Bogor, Indonesia) No. 41.
11 p. [4 ref]
• Summary: Webster’s Dictionary deﬁnes Witches’ Broom
as “an abnormal tufted growth of small branches on a tree
or shrub caused especially by fungi or viruses.” Witches’
broom is one of the most important diseases of legume plants
and causes damage to peanuts, soybeans, and mungbeans
in many parts of Indonesia. Witches broom on peanuts and
soybeans can be transmitted from one plant to another by the
leafhopper Orosius argentatus. Mycoplasma-like organisms
occurred in the phloem tissue of the infected plants. Address:
1&5. Plant Pathologists, Pests and Diseases Div., Central
Research Inst. for Agriculture, Bogor, Indonesia under
Indonesia-Japan Joint Food Crop Research Program on
leave from Inst. for Plant Virus Research, Tsukuba, Ibaraki,
Japan; 2-3. Asst. Plant Pathologists, Pests and Diseases Div.,
Central Research Inst. for Agriculture, Bogor, Indonesia; 5.
Plant Pathologist, Inst. for Plant Virus Research, Tsukuba,
Ibaraki, Japan.
2231. Karan, B.; Viner, R.C.; Vesper, S.; Nath, R.; Chinappa,
N.; Prasad, M.; Navuku, A. (Mrs). 1978. Pulses. Fiji Dep. of
Agriculture, Annual Research Report For the year 1976. p.
23-36.
• Summary: The following pulse crops were tested: Peanuts,
soyabeans, pigeon peas, mung, urd, cowpeas, other crops.
The subsection on soyabean states: “Variety Trial:
The screening of soyabean varieties to evaluate various
introductions for their suitability under Fiji conditions
continued in 1976. Two Intsoy trials were laid out, one at

Legalega and one at Sesake, Bua. Also one variety trial of
previously introduced material was laid out at Legalega.” In
Intsoy trial 65 at Legalega, a table shows that 15 varieties
were tested. Hardee gave the highest mean yield of 3,100
kg/ha. The maturity period in days, oil content (%), protein
content (%), and Bacterial Pustule index are given. In the
other trial at Sesake, 10 varieties were tested. K54 gave
the highest mean yield of 2,100 kg/ha. Bacterial Pustule
disease was a problem. Weeding was done by hand. Furadan
application on sowing gave protection from insects on
foliage, but sprays were necessary for the Green Vegetable
Bug (Nezera) on the developing pods. “The trial sown
in Sesake had very low yields owing to poor nutritional
status of the soil and greater weed and insect competition.”
Address: Fiji.
2232. Newsom, L. Dale. 1978. Progress in integrated pest
management of soybean pests. In: E. H. Smith and D.
Pimentel, eds. 1978. Pest Control Strategies. New York:
Academic Press. xv + 334 p. See p. 157-80. Papers presented
at symposium held at Cornell Univ. in June 1972. [23 ref]
• Summary: Contents: Introduction. Assessment of insect
pest problems of soybeans. Development of a strategy for
research on soybean insect pests. Major accomplishments of
recent research on soybean insect pests. Ecological studies
on insect pests, entomophagous insects, and pathogens:
changes in economic injury levels and pest status, natural
control agents (“A fundamental principle of IPM is that
natural control agents should be used to regulate pest
populations”), selective use of insecticides, trap crops.
Current status of IPM systems for soybean (this strategy
“has proved to be eminently successful”). Problems that
require immediate interdisciplinary research: economic
injury thresholds for pest complexes, economic injury
levels for insects that attack belowground parts of the
soybean. Address: Center for Agricultural Sciences & Rural
Development, Louisiana State Univ., Baton Rouge, LA.
2233. Okigbo, B.N. 1978. Grain legumes in the agriculture
of the tropics. In: S.R. Singh, H.F. van Emden, and T. Ajibola
Taylor, eds. 1978. Pests of Grain Legumes: Ecology and
Control. London, New York & San Francisco: Academic
Press. xv + 454 p. See p. 1-11. Proceedings of a conference
held 8-13 Nov. 1976 at Ibadan, Nigeria.
• Summary: Table 1, titled “Most extensively grown grain
legumes and their adaptations,” lists 14 grain legumes,
including the soybean (which as adapted to humid- to subhumid regions).
“Grain legumes refer to leguminous plants producing
seeds primarily consumed by man or known to be edible
(Stanton et al., 1966). The designation ‘grain legumes’ or
‘pulses’ is often restricted to leguminous plants producing
dry edible seeds and this latter deﬁnition is used here, though
the fresh pods, fresh seeds, green leaves, shoots, ﬂowers

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 872
and tuberous roots of the same plants may also be edible.
Grain legumes are characterised by the high protein content
and nutritive value of their seeds...” Address: IITA, Ibadan,
Nigeria.
2234. Smith, Allan K.; Circle, S.J. eds. 1978. Soybeans:
Chemistry and technology. Vol. 1. Proteins. Revised.
Westport, Connecticut: AVI Publishing Co. xiii + 470 p.
Illust. Index. 24 cm. [500+ ref]
• Summary: This revised edition contains relatively few,
unimportant changes from the original, classic 1972 edition.
The following changes have been made: Addition of a 7-line
preface to the “revised second printing” dated 4 Oct. 1977,
updating of a graph of U.S. soybean production (p. 1).
Updating (to 1976) of a table on U.S. and world production
of important oilseeds (soybeans, cottonseeds, peanuts,
sunﬂower, rape, sesame) (p. 2). Minor textual changes on
pages 18-19. Addition of a table showing distribution of
the 3 leading soybean varieties in 14 major states and the
percentage of acreage harvested for each variety in 1976
(e.g., in Illinois, Williams accounted for 25.1% of harvested
acreage, Amsoy 17.3%, and Wayne 12.8%). And updating of
a table on U.S. soybean production by state showing acreage
harvested, yield per acre, and production for 1974, 1975, and
1976 (p. 32).
The foreword, chapter titles, and index have not been
changed at all. Note: Vol. 2 was never published. Address:
1. Oilseeds protein consultant, Hot Springs, Arkansas; 2.
Oilseed protein consultant, Protein Technology, Richardson,
Texas.
2235. Smith, Ray F. 1978. History and complexity of
integrated pest management. In: E. H. Smith and D.
Pimentel, eds. 1978. Pest Control Strategies. New York:
Academic Press. xv + 334 p. See p. 41-53. Papers presented
at symposium held at Cornell Univ. in June 1972. [44 ref]
• Summary: Contents: Introduction (“’integrated pest
control’ and ‘integrated pest management’ have very
different meanings”). Evolution of pest control practices
(“The history of integrated pest control goes back much
farther than the mere coining of the term in the early
1950s...”). Early advocates of an ecological approach to
pest control (In the 1880s. Stephen A. Forbes, Illinois
State Entomologist). Early pest management for the cotton
boll weevil (which entered the USA from Mexico in the
late 1890s). Shift to dependence on chemicals (in cotton,
from the early 1920s to the mid-1940s). Impact of organic
pesticides (from the late 1940s). Return to ecological
approaches (Silent Spring {1962}, steps by federal
government in 1972). Address: Dep. of Entomological
Sciences, Univ. of California, Berkeley, CA.
2236. Tanner, J.W.; Hume, D.J. 1978. Management and
production [of soybeans]. In: A.G. Norman, ed. 1978.

Soybean Physiology, Agronomy, and Utilization. New York:
Academic Press. xii + 249 p. See p. 157-217. Chap. 6. [64
ref]
• Summary: Contents. 1. Introduction. 2. Planting: Soil and
climatic requirements, choice of cultivar, fertility, tillage and
seedbed preparation, weed control, time of planting, row
width and seeding rate, planting equipment, inoculation,
seed dressings. 3. Management during the growing
season: Selection and use of herbicides, lodging, diseases,
nematodes, insects, hail damage, minor elements, irrigation.
4. Harvesting. 5. Drying and storage. Address: Dep. of Crop
Science, Univ. of Guelph, Guelph, ONT, Canada N1G 2W1.
2237. Vakili, Nader G. ed. 1978. Proceedings of the
workshop on soybean rust in the Western Hemisphere.
Washington, DC: USDA Agricultural Research Service. vi
+ 81 p. Held 14-17 Nov. 1976 at Mayaguez Inst. of Tropical
Agriculture (MITA), Mayaguez, Puerto Rico. 26 cm. [50+
ref]
• Summary: Most of the writers of the papers at this
workshop believe they have discovered Asian soybean rust
(Phakopsora pachyrhizi Sydow) in the Western Hemisphere.
Soon after the workshop they ﬁnd that they have discovered
a new species of soybean rust, Phakopsora meibomiae, one
which is much less aggressive and less harmful to soybeans.
Papers include: 1. The history of Phakopsora rust in
Puerto Rico, by Pedro L. Meléndez (p. 1-3, 8 refs). 2. Field
observations and host range of soybean rust, Phakopsora
pachyrhizi, in Puerto Rico, by Nader G. Vakili (p. 4-15).
3. Review of research on soybean rust, by K.R. Bromﬁeld
(p. 16-23). 4. Sources of resistance to soybean rust, by
Richard L. Bernard (p. 24-25). 5. Breeding soybeans for
rust resistance, by E.E. Hartwig (p. 26-29)... 9. Summary
statement, by James B. Sinclair. Questions and answers.
Workshop participants (directory). Address: Research Plant
Pathologist, MITA, Agricultural Research Service.
2238. van den Bosch, Robert. 1978. The pesticide
conspiracy. Garden City, New York: Doubleday & Co. viii +
226 p. Illust. 22 cm. [47* ref]
• Summary: Preface, by Paul R. Ehrlich, Prof. of Biological
Sciences, Stanford University. “With the publication,
in 1962, of Silent Spring, highlighting the potential for
ecological disaster inherent in the wide use of pesticides,
Rachel Carson started the world down the road to ecological
awareness. But in certain circles, that valiant writer’s efforts
have remained anathema. Pesticides were big business in
1962 and are still big business and pesticides are an ideal
product: like heroin, they promise paradise and deliver
addiction. And dope and pesticide peddlers both have only
one cure for addiction: use more and more of the product at
whatever cost in dollars and human suffering (and in the case
of pesticides, in environmental degradation).
“The big-money moguls in the pesticide industry,
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their wholly-owned subsidiary the U.S. Department of
Agriculture, their bought-and-paid-for entomologists and
toxicologists, and the poor slobs who try to make a living
promoting broadcast use of pesticides didn’t like Silent
Spring one bit. More than a decade after Dr. Carson’s death,
they still on occasion revile her. They will like Robert van
den Bosch’s book even less, for the book tells the public
for the ﬁrst time what competent professionals in the
insect-control business have long known: that even without
considering the environmental hazards of pesticides, their
broadcast use is a disaster for all but those who sell or
promote them. The pesticide system of today doesn’t control
pests, it creates them. It imposes an immense ﬁnancial
burden on farmers and an immense health burden on farm
workers. And it exposes consumers to unknown risks with no
compensatory beneﬁts.
“Professor van den Bosch, a distinguished scientist and
‘insider’ with long experience in the business of controlling
pest populations, lays out the story of stupidity, venality,
and corruption as only an insider can. It’s all here: the
suppression of research on alternative systems, the sale of
the honorable traditions of the Entomological Society of
America for a mess of booze, the pressure put on scientists
in state universities to suppress results unfavorable to
the ‘pesticide maﬁa,’ the disgrace of the Department of
Agriculture, the rape of the EPA–the whole tragic story:
“The Pesticide Conspiracy is a book written by a man
who is frankly angry, and you will be angry when you’ve
ﬁnished it. But anger is not enough. Concerted political
action is required if the desperately needed transition
to integrated pest management is to be achieved. With
such management, pesticides are used when needed in an
ecologically sound mix of techniques that minimize damage
to the crop, the environment, the farm worker, the consumer,
and the farmer’s pocketbook. Until the Agricultural Research
Service of the Department of Agriculture can be upgraded
and the USDA as a whole brought into the battle against
pests (rather than in favor of pesticides), there is no hope
of reform. And the quickest way to get to the USDA is
by weeding-out its overlords on the House Agriculture
committee–many of whom should have been retired
decades ago for the beneﬁt of the nation. As long as such
men–ignorant of ecology but having enormous power over
agriculture–remain in ofﬁce, the agro-ecosystems of the
United States will continue to run downhill toward ultimate
disaster.” Address: Dep. of Entomology, Univ. of California,
Berkeley, CA.
2239. Whigham, D. Keith; Minor, Harry C. 1978. Agronomic
characteristics and environmental stress. In: A.G. Norman,
ed. 1978. Soybean Physiology, Agronomy, and Utilization.
New York: Academic Press. xii + 249 p. See p. 77-118.
Chap. 4. [92 ref]
• Summary: Contents. 1. Introduction. 2. Light: Response

to day length, response to light intensity, response to
light quality, interaction between light and temperature.
3. Temperature: Effect of temperature on growth and
development, on nitrogen ﬁxation, on physiological
processes, on seed quality, on protein and oil, and on pests.
4. Water: Effect of mulching, water deﬁcit, excess water,
atmospheric humidity. 5. Wind: Effect of wind, effect of
windbreaks. 6. Pests: Birds and rodents, diseases, insects,
weeds. 7. Conclusions.
The length of the dark period is the controlling factor in
eliciting photoperiodic responses. Flowering occurs when
the day length becomes shorter than the critical value for
the cultivar. An excellent map (p. 79) shows the zones of
best adaptation for cultivars of maturity groups 00 through
X. Table II (p. 80) lists some cultivars classiﬁed by maturity
group in North America: 00 (farthest north, mostly in
Canada)–Altona, Portage. 0–Merit, Swift. I–Hark, Hodgson.
II–Beeson, Corsoy. III–Calland, Williams. IV–Clark 63,
Kent. V–Forrest, Hill. VI–Davis, Lee 74. VII–Bragg,
Semmes. VIII–Hardee, Improved Pelican. IX (farthest south;
southern Florida, Mexico, Cuba)–Jupiter. Address: 1. Dep.
of Agronomy, Iowa State Univ., Ames, IA 50011; 2. Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
2240. American Soybean Assoc. 1978? American Soybean
Association Research Foundation (Leaﬂet). St. Louis,
Missouri. 3 panels each side. Each panel: 22 x 9 cm.
Undated.
• Summary: Contents: Foundation objectives. Demands
for research. Research opportunities: Production practices,
physiology and growth, pest management, germplasm
collection, [plant] nutrition and soil management, broaden
germplasm base.
“The following areas of investigation have been
recommended for top priority by the National Soybean
Research Coordinating Committee (NSRCC). The ASA
Research Foundation has a representative on NSRCC and the
foundation’s board considers NSRCC’s recommendations
in deciding which projects to fund.” Address: St. Louis,
Missouri.
2241. Craigmiles, J.P.; Hartwig, E.E.; Sij, J.W.; Paschal, E.H.
1979. Dowling, a moderately rust-resistant soybean release.
Soybean Rust Newsletter 2(1):8. Jan.
• Summary: Dowling, a late-maturing Group VIII soybean
cultivar developed by the Texas Agricultural Research and
Extension Center at Beaumont, was released in March 1978.
Address: 1,3&4. Texas A&M Univ. Agricultural Research
and Extension Center, Route 5, Box 784 Beaumont, TX
77706; 2. Delta Branch Experiment Station, P.O. Box 127,
Stoneville, MS 38776.
2242. Marking, Syl. 1979. Target: 60-bushel beans. It takes
top management to hit the mark. Soybean Digest. Jan. p. 22-
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23.
• Summary: Here’s a checklist of pointers from several
University of Minnesota crop specialists: Squeeze row
width to 30 inches or less; select quality seed; pick the right
variety; plant earlier; watch seeding rate; check planting
depth; provide plenty of nutrients; study weed problems and
chemical choices; watch for chlorosis problems; watch for
insects and soybean diseases.
2243. McLean, R.J. 1979. Histological studies of resistance
to soybean rust, Phakopsora pachyrhizi Syd. Australian J. of
Agricultural Research 30(1):77-84. Jan. [20 ref]
• Summary: “Abstract: Histological comparisons were
made of susceptible, resistant, and immune responses of
soybean to infection by rust, Phakopsora pachyrhizi, at
intervals after inoculation. In the susceptible host there was
extensive hyphal growth and vigorously sporulating uredia
developed. The immune hosts showed no macroscopic
symptoms of infection, but at the microscopic level exhibited
a hypersensitive response which was limited to a few cells.
In the resistant host the hypersensitive response was not as
limited, fungal development and associated host cell necrosis
were more extensive, and symptoms of infection were
visible macroscopically.” Address: Dep. of Botany, Univ. of
Queensland, St. Lucia, Qld 4067.
2244. Ontario. Ministry of Agriculture and Food. 1979.
Soybeans, cereals and land management. Toronto, Ontario,
Canada. 39 p. Southwestern Ontario Farmers’ Week at
Ridgetown College of Agricultural Technology. Held
Monday Jan. 8, 1979.
• Summary: Contents: Feature address: Soybean market
outlook, by Dr. K.L. Bader. Soybean production:
Phytophthora rootrot control, by R.E. Pitblado. Soybean
variety update, by Dr. R.I. Buzzell. Row widths for soybeans,
by J.C. Schleihauf. Problem weeds in soybeans, by Dr. A.S.
Hamill. Soybean and cereal marketing: Transportation and
storage in Ontario, by J.A. Whitelaw. The Ontario oilseed
market, by O.F. McGregor. New cereal varieties, by Dr. A.E.
Smid. Land management: Ditchbank management, by M.
Sojak. Machinery program for good soil management, by
Hans Harms. Soil erosion in Ontario–Who should care?, by
Dr. W.T. Dickinson. Implications of the Pluarg studies, by
Dr. R. Frank. Address: Ontario, Canada.
2245. Purcifull, D.E.; Hiebert, E. 1979. Serological
distinction of watermelon mosaic virus isolates.
Phytopathology 69(2):112-16. Feb. [28 ref]
• Summary: Watermelon mosaic virus (WMV) is a member
of the potyvirus group with great biological variability. It is
an important pathogen worldwide in cucurbit crops. Webb
and Scott (1965) divided WMV isolates from the USA
into two groups. Those isolates that infected plants outside
the Cucurbitaceae (incl. certain species of Leguminosae)

were designated “WMV-2.” In this study, WMV isolates
were obtained from various areas, including one each from
California, New York, Texas, Australia, Jordan, and Greece.
This study showed that there are at least two and possibly
three serologically different types of WMV. Soybean mosaic
virus and blackeye cowpea mosaic virus are both closely
related to but distinct from WMV-2.
Note: There is no evidence in this report that soybeans
were grown in Jordan, or any other country from which
the WMV isolates were obtained. Address: Dep. of Plant
Pathology, Univ. of Florida, Gainesville, FL 32611.
2246. BASF Wyandotte Corp. 1979. Basagran. Sure as the
sunrise. For clean, healthy beans. Basagran everytime (Ad).
Soybean Digest. March. p. 2.
• Summary: A full-page ad. “For most growers Basagran,
used as directed, is the broadleaf herbicide that’s sure as
the sunrise. Basagran controls tough broadleaf weeds like
velvetleaf, cocklebur and smartweed while its gentle on your
soybeans.” Address: Agricultural Chemicals Div., 100 Cherry
Hill Rd., Parsippany, New Jersey 07054.
2247. Bode, L.E.; Butler, B.J.; Wax, L.M. 1979. Herbicide
incorporation: which tools work best? Crops and Soils
Magazine 31(6):17-20. March.
• Summary: “Several herbicides must be incorporated into
the soil for maximum effectiveness. Some of these, when
applied on the soil surface, decompose in sunlight or are
highly volatile; others are not activated without sufﬁcient
rainfall.
“The effectiveness of many incorporated herbicides is
inﬂuenced by the uniformity and depth of incorporation.
How well various tillage tools mix the herbicide with the soil
has already been the subject of various research studies.”
Two tandem disk harrows are the Lely Roterra and the
Forrest City Do-All. Address: Univ. of Illinois.
2248. Elanco. 1979. ... And we’ve been a lot of places
promoting their sale. At Elanco, we make it our business to
sell the world about yours (Ad). Soybean Digest. March. p.
SID 10-11.
• Summary: Two full-page ads. Nine small photos with
captions tell the story from 1970 to 1979.
“1970 Japan. First Elanco-sponsored international
soybean tour takes ten state yield contest winners to the
country which imports 10% of U.S. crop.”
2249. Klinsky, Shirley. 1979. Herbicide carryover–It’s easier
to prevent than treat. Soybean Digest. March. p. 37N-38N.
• Summary: “Herbicide carryover problems can slash yields
for unsuspecting soybean growers. But by understanding
herbicide carryover and taking steps to prevent it, you can
avoid most of these losses.
“Triazine compounds remaining in the soil the year
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following application on corn is a major carryover problem.
“Soybean injury occurs when roots take up atrazine
from the soil. When herbicide reaches the leaves, it inhibits
photosynthesis. Chlorosis leads to necrosis as leaves
yellow, then die. Sufﬁcient herbicide levels may cause these
symptoms to move up and kill the plant.
“Dick Fawcett, Iowa State University Extension
weed specialist, outlines seven factors affecting herbicide
carryover:
“(1) Rate of application. Although it’s difﬁcult to
determine a speciﬁc level when problems will occur, Fawcett
says you can be certain the risk of atrazine carryover exists at
levels above 2.5 pounds per acre.
“(2) Soil moisture. Breakdown of atrazine is a chemical
reaction that requires moisture. There is greater chance
of carryover if the previous year has been dry. Carryover
problems in 1977 increased following the extremely dry
1976, Fawcett reminds.
“(3) Temperature. Since there is no chemical breakdown
in cold weather, Fawcett says there is a higher probability of
atrazine carryover throughout the Corn Belt in cool years.
“(4) Soil type. Clay and organic matter aid herbicide
breakdown. Higher organic matter and ﬁner texture absorb
more herbicide, leaving less available for uptake by the
plant. If you farm sandy soil, you have an increased chance
for carryover.
“(5) Soil pH. Fawcett stresses soil pH is an important
determinant of herbicide carryover. Researchers have shown
when pH levels are above 7, and especially above 7.4.
triazines are much more persistent.
“In certain areas of southern Minnesota and northern
Iowa, soil pH levels of 7.6 to 7.8 are common. He says many
soybean growers in these areas have given up atrazine.
“High pH soils can also be a problem along limestone
rock roads. You may want to decrease atrazine levels near the
road if you will be planting soybeans the following year.
“(6) Tillage practices. Reduced tillage methods
such as chisel plowing and disking increase chances of
soybean injury if herbicide residue exists. Fawcett explains
moldboard plowing or intensive tillage spreads residue
deeper in the soil. Soybeans generally won’t encounter the
concentrated atrazine until it has been broken down. If you
normally use reduced tillage, you may be wise to intensify
tillage if planting soybeans in a ﬁeld that had atrazine-treated
corn, especially if the year was dry.
“(7) Soybean herbicides. Although not directly related to
herbicide carryover, Fawcett warns soybean herbicides could
compound a carryover problem. Metribuzins such as Lexone
and Sencor can block photosynthesis in the same manner
as atrazine. If there is a small atrazine carryover in the soil,
application of these herbicides will add to the problem,
possibly increasing it enough to injure soybeans.
“There is no sure-ﬁre solution to atrazine carryover.
Although it may not be a popular remedy, Fawcett suggests

the easiest would be not to use atrazine on corn if you plan
on following it with soybeans. And he stresses if you have
high pH soil, switch to some other corn herbicide.
“Another possibility is to reduce the application rate–
especially if you are using a combination of chemicals.
Applying atrazine post-emergence increases carryover risks,
so Fawcett suggests you disk in atrazine as a preemergence
herbicide in early spring.
“After a dry year in which you used a high rate of
atrazine, Fawcett says to forget planting beans and go to corn
again. And in ﬁelds where risk of carryover is high, increase
tillage by moldboard plowing.
“Soybeans will often recover from carryover injury,
especially if the level of carryover is low. Fawcett says that
as long as the growing point is living, there is no major
problem, although yields may be nicked somewhat. If the
injury is severe and many plants are dying, don’t replant
beans. Plant corn instead–unless the soybean herbicide you
used would injure corn. The dinitroaniline family would be
of major concern, says Fawcett.
“Herbicide Carryover–How To Test Your Soil: Two
basic tests can tell you how much atrazine carryover risk you
have–one a laboratory should do and the other you can do
yourself.
“Chemical analysis detects atrazine in the soil in
parts per million. It’s difﬁcult to state exactly what level is
dangerous, but levels above 0.2 to 0.25 parts per million will
usually injure soybeans.
“You can do the other test in the house. Get a
representative soil sample, like you would for a fertility
analysis. You’ll need about 10 pounds. Start the test
immediately, because atrazines will break down faster in
warm house air.
“Divide the soil into two equal parts and put in ﬂower
pots or other containers. Plant about 12 seed in one portion.
Treat the other with a level teaspoon of activated charcoal,
mixing it thoroughly with the soil. You can get activated
charcoal at most drug stores. The charcoal will tie up atrazine
in the soil. Plant 12 seed in that container.
“When plants are 2-inches tall, thin to 6 plants per
container. Put the containers in sunlight at 70 to 75 degrees
Fahrenheit. Sunlight is essential to development of atrazineinjury symptoms.
“If atrazine levels are high, symptoms will become
apparent 8 to 20 days after seedlings emerge. Look for
yellowing symptoms. browning and dying lower leaves.”
2250. Kochman, J.K. 1979. The effect of temperature on
development of soybean rust (Phakopsora pachyrhizi).
Australian J. of Agricultural Research 30(2):273-77. March.
[8 ref]
• Summary: Uredospore survival and development of
soybean rust were examined across a range of temperatures.
A temperature range of 17-27ºC provides the best conditions
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for soybean rust development. At present, little is known
about the epidemiology of the disease. Address: Plant
Pathology Branch, Queensland Dep. of Primary Industries,
P.O. Box 102, Toowoomba, Qld 4350, Australia.
2251. Kogan, Jenny; Bouseman, John K. 1979. Soybean
Entomology Information Systems: Soybean Insect Research
Information Center (SIRIC) and International Reference
Collection of Soybean-Associated Arthropods (IRCSA)
(Leaﬂet). Urbana, Illinois: INTSOY. 3 panels each side.
March. Each panel: 22 x 9 cm.
• Summary: SIRIC and IRCSA were organized in 1969 and
are housed with the Illinois Natural History Survey. They are
supported mainly by INTSOY.
“The literature collection now contains 17,000
documents.”
The IRCSA “comprises specimens and ecological data
for samples obtained from all soybean-producing regions of
the world. It now houses about 150,000 identiﬁed specimens
soybean-associated arthropods in over 2,300 species.”
The data contained in SIRIC and IRCSA “are readily
accessible through computerized retrieval programs.”
SIRIC has four principal objectives:
“To survey the world literature on soybean-related
arthropods and to establish a data base for that literature
“To collect and organize relevant documents (such as
journal articles, book chapters, and reports) and to develop a
retrieval capability through the use of code descriptors
“To aid researchers, extension workers, students, and
others by conducting computer searches and by providing
copies of documents in the collection
“To compile and publish bibliographies on key soybean
pests
To date bibliographies have been compiled on ﬁve
insects in the series The Literature of Arthropods Associated
with Soybeans: The Mexican Beetle (Epilachna varivestis),
the southern green stink bug (Nezara viridula), the green
leaf beetles (Cerotoma trifurcata and C. ruﬁcornis), the
velvetbean caterpillar (Anticarsia gemmatalis), the corn
earworm and the tobacco budworm (Heliothis zea and H.
virescens). Address: Illinois Natural History Survey, 172
Natural Resources Building, Urbana, Illinois 61801.
2252. Manternach, Dan. 1979. What will China buy?
Soybean Digest. March. p. 22-23.
• Summary: “Anyone trying to forecast soybean export
potential to China must do so with a great deal of humility
or be labeled a fool. Fact is, nobody really knows. U.S.
diplomatic recognition has ﬁnally opened the door, but it’s
a far cry from knowing what lies inside. Here’s what we do
know.
“The People’s Republic of China has roughly 900
million mouths to feed and is adding 17 million more each
year. In perspective. that’s the same as feeding four times the

U.S. population and adding another New York, our second
biggest state, every year.
“On the map. China’s 3.7-million square miles is just a
bit larger than the U.S. at 3.6 million. Even more astounding.
only 13% of the land is arable. You may well wonder how
China’s been feeding so many people. The answer lies in the
most intensive ‘garden-type’ agriculture in the world. With
such an awesome labor pool, you’ll never ﬁnd any weeds in
Chinese ﬁelds–they’re pulled by hand. Most harvesting is
also done by hand, keeping harvest losses negligible.
“Another key factor is multiple-cropping. Producing
several crops per year on the same land explains why USDA
statistics show Chinese harvested grain acreage beat the
U.S. by 7% in 1978. despite a much smaller actual acreage
base. Farming in the Peking area provides a good example of
Chinese multiple-cropping prowess.
“First they plant winter wheat. Then, in the spring, corn
is interseeded with wheat so it’s about 18-inches tall when
wheat is harvested. After wheat harvest, they promptly
interseed sorghum and millet in the corn–getting two-plus
crops per year.
“Despite a dry 1977, this intense agriculture produced
a 280-million ton grain crop for China. 15-million tons
more than the U.S. Early estimates peg their 1978 crop at
290-million tons. 20-million more than our own crops.
“Chinese Production Peaks Out: But by Peking’s own
admission, production potential has peaked under their
current system. Chinese leaders have decided to embark
on a goal: transform China from an agrarian society to a
major world industrial power by the year 2000. To get the
people behind such massive change. Chinese leadership
has undergone an incredible transformation in the past year.
They use terms like democracy, free speech and ﬁnancial
incentives for farmers and businessmen.
“Two reasons are seen for the dramatic shift. First,
Chinese leaders know industrialization is vital to improving
living standards for their people. Without such improvement,
murmurings of rebellion are inevitable.
“Second, leaders are probably convinced that China
must become an industrial power to keep the Soviet Union at
bay–even if it means economic alliance with the U.S.
“Massive Grain Imports Needed: Industrialization
of China will transfer millions of peasants from farms
to factories, cutting deeply into the farm labor pool. The
Chinese will have to replace them with Western-style
agricultural technology. Awareness of this shows up in
the shopping list given U.S. Agriculture Secretary Robert
Bergland on his winter trip to China. At the top of the list:
U.S. farm machinery, irrigation equipment, fertilizers and
herbicides.
“Another big item on the list is U.S. breeding stock and
animal feeding technology–especially for hogs and poultry.
Chinese are committed to increasing the quality of their
diets, the ﬁrst element of a better living standard. They have
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already hired U.S. advisors to set up huge poultry operations
and have imported thousands of U.S. hogs. Especially
signiﬁcant for grain imports is their interest in taking hog
production from a cottage manure industry to a bona ﬁde
meat industry.
“But as the Chinese give up much of their hand labor,
they will also have to give up much of their interseeding. No
machinery or chemical herbicides can replace the hand labor
that makes their multiple-cropping work.
“Much of the yield increase they can expect with better
seed and fertility programs will be offset by loss of multiplecrop capability. In the short run at least, China’s goal for
better diets, including more meat, will require massive grain
imports.
“Unlike the Soviets, the Chinese have been remarkably
frank about disclosing their needs. They’ve openly
admitted intentions to buy 10 to 11 million tons of grains
annually for several years. Even before U.S. diplomatic
recognition. Chinese leaders told visiting Oklahoma Senator
Henry Bellmon the U.S. share of those purchases would
be 6-million tons in 1978/79, and at least 5-million tons
annually for the following 3 years.
“But China has no intention of becoming addicted to
imported grain. They’ve set a grain production goal for
1985 of 400-million tons–enough to meet their needs at the
present growth rate. With 1978 output at 290-million tons,
that means an annual increase of 15-million tons. Given the
inevitable problems they’ll have adapting U.S. technology to
Chinese conditions, such goals seem extremely optimistic.
It’s doubtful they’ll be able to forego their annual infusion of
imported grain after short years.
“Implications For Soybeans: It was no accident oilseeds
were left out of the big buying intentions Chinese leaders
revealed to Senator Bellmon. Remember, soybeans are
native to China. Until their crop ﬁasco in 1972, the Chinese
were the main U.S. competitor in soybean exports. The
1972 disaster led to importing soybeans for the ﬁrst time,
including some from the U.S., as shown in the table below.
But these soybean imports were puny compared to the
millions of tons in corn and wheat imports during 1972 to
1974. It was the beginning of a pattern.
“With good crops in 1975 and 1976, the Chinese didn’t
import a bushel of U.S. beans. In fact, we had virtually no
agricultural trade with China those 2 years. Their ofﬁcial
reason: some smut in the U.S. wheat they bought in 1974.
The more likely reason: “punishment” for our support of
Taiwan.
“But another drought year in 1977 made China a
soybean importer once again. U.S. soybean exporters got
only 55,000-tons of the 362,000-ton Chinese business, but at
least we had our foot in the door again.
“We now have evidence that China will be a regular
net soybean importer; regardless of crop size. An excellent
1978 soybean crop has allowed resumption of bean exports

to Japan–probably about 100,000 tons. But offsetting these
sales to Japan are 117,000 tons of U.S. beans, with exporters
predicting purchases of at least 50,000-tons more before the
season ends.
“The Chinese are probably getting a good premium for
the special variety they sell to Japan. The foreign exchange
generated allows them to buy back a considerably larger
volume of U.S. beans. But even so, 1978/79 soybean sales
expectations are far short of 1973 levels and once again
they’re downright minuscule compared to 6-million tons of
U.S. corn and wheat sold to the Chinese for 1978/79.”
“Livestock Expansion Is The Key: Barring another short
crop year, it appears large bean sales won’t occur until the
Chinese hog and poultry expansion has had a couple years to
develop.
“The payoff for patience may be huge. Consider this:
when you’re talking about a billion people, the supplement
needed to boost annual pork and poultry production per
capita by 10 pounds could nearly wipe out the entire U.S.
soybean carryover for 1978.”
A table shows “U.S. Soybean Exports to China
(Thousand Metric Tons):”
1972/73–32.6
1973/74–687.7
1974/75–37.5
1975/76–0
1976/77–0
1977/78–55.0
1978/79–167.0 (estimate).
2253. Shanmugasundaram, S. 1979. Varietal development
and germplasm utilization in soybeans. AVRDC Technical
Bulletin No. 13 (78-102). 36 p. March. (Shanhua, Taiwan).
[90 ref]
• Summary: An excellent overview of the subject. Contents:
Introduction. Historical background of soybeans. Botany of
the soybean. World trends in soybean production. Strategies
in varietal development: U.S.A., Japan, Republic of China
(Taiwan). International programs: Illinois–India, Asian
Vegetable Research and Development Center (AVRDC),
Program for International Research, Improvement and
Development of Soybeans (PIRIDS)–International Soybean
Resource Base (INTSOY), International Institute of
Tropical Agriculture (IITA), Thailand–Japan, Southeast
Asian Regional Center for Graduate Study and Research in
Agriculture (SEARCA). Concepts for future development.
Table 2 gives the taxonomic status and nomenclatural
history of the soybean. Table 3 lists vernacular names of
the soybean in 36 countries or regions of the world. Gives a
brief history of soybean breeding and germplasm collections
in each of the major soybean countries. Address: Asian
Vegetable Research & Development Center, Shanhua,
Taiwan.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 878
2254. Severo, Richard. 1979. Agent Orange: A legacy of
suspicion. III. Herbicides pose a bitter mystery in U.S.
decades after discovery. New York Times. May 29. p. A1,
A18.
• Summary: “Forty years after the concept of “plant growth
regulator” [plant hormones] began to appear in scientiﬁc
journals, herbicide use remains the subject of bitter debate
and of lawsuits involving potentially hundreds of millions of
dollars, and the center of a great mystery.”
2255. Hardcastle, W.S. 1979. Soybean (Glycine max) cultivar
response to metribuzin in solution culture. Weed Research
27(3):278-79. May. [20 ref]
• Summary: Abstract. Twenty-eight commercial soybean
cultivars of maturity classes V through VIII were evaluated
for differences in response to metribuzin 0.125 ppm w/w
in hydroponic culture. The variety Semmes was the most
sensitive to the herbicide.
Note the interesting term “maturity classes” which was
later abandoned in favor of “maturity groups.” Address:
Asst. Prof., Agronomy Dep., Georgia Agric. Exp. Station,
Experiment, Georgia 30212.
2256. Kiihl, Romeu A.S.; Hartwig, E.E. 1979. Inheritance of
reaction to soybean mosaic virus in soybeans. Crop Science
19(3):372-75. May/June. [9 ref]
• Summary: “Soybean mosaic virus (SMV) apparently
was present in United States soybeans... before 1910. Piper
and Morse (7) did not describe the virus, but published a
plate in 1910 showing mottled seed and stated that many of
the plants producing mottled seed had sparse pubescence,
characteristics we now associate with SMV development on
susceptible cultivars.
“The symptoms of soybean mosaic were ﬁrst described
by Clinton (1) in 1916 and the virus nature of the disease was
established by Gardner and Kendrick (3) in 1921. Conover
(2) in 1948 veriﬁed that the mosaic of soybeans could be
caused by more than one strain of the virus.” Address:
Formerly graduate student Mississippi State Univ., now
agronomist IAPAR, Instituto Agronomico, Londrina, Parana,
Brazil and supervisory research agronomist, AR, SEA,
USDA, Stoneville, MS 38776.
2257. Marking, Syl. 1979. Multiple defense evens the odds
against nematodes. Soybean Digest. May/June. p. 22-23.
• Summary: “Soybean cyst nematode is making life
miserable for many southern Illinois farmers. They don’t
have a sizable arsenal of resistant varieties as do farmers in
the South, where the problem has been around much longer.
So they’re ﬁghting the problem with every available method.
“’Some farmers still don’t know about soybean cyst
nematode, and a lot of others don’t want to talk about it,’
says Byford Pearce, Ewing, Ill., who farms in partnership
with his son, Billy Joe. ‘Many farmers want to sweep it

under the rug and forget about it. But it won’t go away.’
“Jim Wanstreet at nearby Benton agrees. He should
know. Wanstreet’s farm was one of the ﬁrst in Illinois where
cyst nematode was found about 12 years ago. And USDA
nematologist Dale Edwards has had test plots on the farm for
11 years.
“’If we didn’t do anything to combat the problem, we’d
be getting losses in the 50% to 60% range, and in some
individual ﬁelds it would be virtually a wipeout,’ Wanstreet
declares.
“Ed Sapp, at Royalton, Ill. has been using a combination
of rotation and resistant varieties.
“’In one ﬁeld last year we ran out of the resistant variety
Forrest and went to all Essex,’ he relates. ‘You just wouldn’t
believe the difference. The susceptible variety beans were
short, spindly and didn’t yield well at all.’
“Franklin County Extension Agent Dick Swope says
rotation to non-host crops and use of the limited resistant
varieties available have been farmers’ two main weapons.
“Custer, the ﬁrst resistant variety with an earlier maturity
date than Forrest, which is used more heavily farther south,
has not lived up to expectations. It’s susceptible to lodging
and some shattering loss. And its yield has not measured up
to non-resistant varieties.
“’Farmers who have tried or observed both say Franklin
is so much better, that they’re waiting to get that seed,’
Swope notes.
‘That general observation squares with Pearce’s
experience. ‘We tried Custer for three years, but the problem
was a yield reduction of up to 15 bushels compared with the
non-resistant variety, Essex. We’ve really had better luck
with the rotation route than with resistant varieties, though
we haven’t tried the new variety, Franklin, yet.’
“The Pearces usually start rotation with winter wheat,
then go to clover that is seeded with it, followed by corn,
then beans. Since swinging back to a heavier emphasis on
rotation, yields have climbed back by 5 to 10 bushels per
acre.
“Soybean cyst nematodes aren’t found uniformly on
a farm or even within a ﬁeld. In fact, non-resistant variety
beans will be wiped out in some spots in a ﬁeld and not
affected in the remainder.
“So Pearce, whose farm was quarantined after USDA
found nematodes in 1966, tries to avoid contamination to less
infected spots as much as possible, as do these other growers.
“Plowing or tilling heavily infested ﬁelds last, and/or
cleaning machinery between ﬁelds helps. But since scientists
have found that ﬂood water, wildlife and birds can also
spread the pest, those measures can’t totally prevent spread.
“Wanstreet, who has had the beneﬁt of watching USDA
test plots plus his own ﬁeld experience, uses rotation and
resistant varieties. But he thinks farmers also may have to
turn to chemicals–even if they are expensive–if a Race 4
develops in that area. Breeders won’t likely have resistant
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strains available for that area and farther north for some time.
“’I’ve used Custer, and it works out okay sometimes,
and Forrest is a good variety but it’s borderline on maturity
for this area,’ Wanstreet explains. ‘Franklin looks like the
variety growers will be turning to, and if there’s a good
seed crop for Franklin this year, it looks like Custer may be
dropped.’
“Wanstreet, like the others, doesn’t want to see the
development of a Race 4, so he doesn’t use a resistant variety
every time. He has tried blends of resistant and non-resistant
varieties. If resistant seed were in short supply, he’d go the
blend route.
“’But if I had plenty of Franklin seed, I’d go all the way
that route, then come back with a good susceptible variety
later in the rotation to reduce the risk of developing a Race
4.’
“Sapp has been rotating religiously but also using the
later maturing resistant variety Forrest. ‘We’re getting by
quite well. We got as much as 10 bushels difference between
Forrest and a non-resistant variety.’
“Last year, Sapp used a 50-50 blend of Forrest and the
susceptible variety Essex. ‘We let the nematodes chew on
the Essex, and there was a real difference in appearance and
the number of pods between the two varieties. I think that’s a
good strategy.’
“Like the others, Sapp thinks rotation helps
tremendously. The ﬁeld where the cyst nematode was ﬁrst
discovered had been farmed by someone else and had
continuous beans for many years.
“Wanstreet warns that if you see an area in a ﬁeld that
looks suspicious, don’t procrastinate. Get it checked by
someone who is qualiﬁed, then take quick action.”
2258. Praquin, J.Y.; Richard, J.F. 1979. Bilan des recherches
menées sur le soja dans la zone d’altitude de l’OuestCameroun [Evaluation of soybean research conducted in
the high zone of West Cameroon]. Agronomie Tropicale
(France) 34(2):111-21. April/June. [10 ref. Fre]
• Summary: History of the work with soybeans: From 1924
to 1945 eleven varieties, six originating in the USA and
ﬁve in East Asia, were introduced and observed in western
Cameroon. Following an intensiﬁcation of studies from 1945
to 1964, introduction were resumed starting in 1965, when a
collection of varieties from Rwanda were introduced.
Starting in 1974, with the rise of soybean prices on the
international market, interest in the crop increased greatly.
More details are given from 1974 on.
Soybean experiments in western Cameroon have been
conducted mainly at three locations: Dschang (elevation
1,500 meters; best yield 3,520 kg/ha from SJ237), Santchou
(700 meters; best yield 3,195 kg/ha from SJ 239), and
Foumbot (1,000 meters; best yield 2,250 kg/ha from SJ 237).
Discusses interest in food uses of soybeans in western
Cameroon, breeding and varietal development, yields

from different varieties, improvement of crop management
(inoculation, use of fertilizer, date of planting at the
3 locations, planting density), and soybean diseases,
conclusions. Address: 1. Ingénieur de Recherches IRAT
responsible for the legume research program at the IRAF
station of Dschang, Cameroon; 2. Ingénieur de Recherches
IRAT/Nogent/Marne.
2259. Hatchett, J.H.; Beland, G.L.; Kilen, T.C. 1979.
Identiﬁcation of multiple insect resistant soybean lines. Crop
Science 19(4):557-59. July/Aug. [8 ref]
• Summary: “Insect resistance in soybean has become an
important component of several breeding programs in the
United States since Van Duyn et al. (7) identiﬁed resistance
to the Mexican bean beetle (MBB) (Epilachna varivestis
Mulsant) in the soybean plant introduction P.I. 229358.
Subsequently, other investigators reported that this same
introduction was resistant to the bean leaf beetle (Cerotoma
trifurcata Forster), striped blister beetle (Epicauta vittata
F.), and the soybean looper (SBL) (Pseudoplusia includens
Walker) (2, 3, 4).” Address: Cooperative research between
AR, SEA, USDA and the Delta Branch, Mississippi Agric.
and Forestry Exp. Station, Stoneville, MS.
2260. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt.
Soycraft (Greenﬁeld, Massachusetts) 1(1):20-25. Summer.
• Summary: Soyfoods companies in the United States will
use an estimated ﬁfteen million pounds of soybeans this year,
an amount–while only a tiny portion of the entire American
harvest of one-hundred-eight-billion pounds–that is still
large enough to warrant the attention of soybean growers
and distributors. Most of the domestic crop is produced
employing conventional cultural practices, such as synthetic
nitrogen fertilizers and herbicides, while a small percentage
of the soybean acreage is farmed by what are commonly
referred to as ‘organic practices.’ Many soycrafters prefer
‘organically grown’ soybeans while many are not concerned,
yet how much do we actually understand about this essential
ingredient in soyfoods manufacture? I recently visited the
Midwest to meet with farmers and soybean distributors
to investigate the comparative claims of each cultural
method, to assess the importance of Our special soybean
needs in current breeding programs, and to determine how
the burgeoning soyfoods industry is perceived by soybean
suppliers.
“Organic: A Red Flag: There does not seem to be any
unilateral agreement on the exact meaning of ‘organic’
in agriculture. Rick Purvis, writing in Whole Foods,
addressed the problem squarely by noting ‘Different peopleconsumers, distributors, retailers, and farmers-use variations
loosely based on the idea that no chemicals are used in the
production of fruits and vegetables. ‘Organic’ is deﬁnitely a
catchword in the present marketing climate of the industry.’
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William Boyd, soybean farmer in upstate New York, voices
agreement about the absence of well-deﬁned standards.
‘People who speak of organic or naturally grown food
have something in mind which is really far from reality.
They have in mind that it’s the only thing that’s growing
organically. But anything produced by animals or plants is
organic.’ Mr. Boyd notes further that there are no regulations
to fall back on for certainty, ‘It’s just whatever the buyer
chooses to make it.’ Wes Randall, president of Midwest
Soya International, in Iowa, suggests that ‘if you buy organic
beans from the Midwest you’re probably buying beans that
were actually grown conventionally.’
“Agricultural Exports, in Hudson, Iowa, declines
to use the term ‘organic’ when describing its soybeans
although, as company director George Strayer notes, ‘Very
logically I know we can claim what many other people
claim so far as producing organically grown soybeans.’
Mr. Strayer prefers not to use the catchword because of a
perceived confusion in the common usage of the term; it
seems to impede communication when describing soybean
production techniques and can often serve as a red ﬂag,
inviting controversy and disagreement. An examination of
soybean production practices reveals this delicate distinction.
The normal procedure is to rotate corn and soybeans on a
ﬁeld, year after year, with the heavy commercial nitrogen
fertilizers applied on the corn crop, which is highly
responsive to nitrogen; whereas, soybeans, following in
the next season, perform better on nitrogen residues in the
soil. In northern climates there are no signiﬁcant insect
pests that represent a commercial threat to soybeans, so
insecticides are not used. The only place herbicides are
involved are in ﬁelds newly brought into production where
weed competition is ﬁerce, and, often, the herbicides
employed are pre-emergents, or sprays incorporated in the
soil before planting or before seed emergence. On many
ﬁelds herbicides are not needed any longer, as the prominent
weeds have been eliminated from the particular ﬁeld. It
becomes, for George Strayer’s operation, a matter of ﬁeldto-ﬁeld, year-to-year operation, and one year’s harvest might
represent a herbicide-free crop, whereas the next year some
pre-emergents might have been used. ‘I have always taken
the attitude that we did not want to get into this organic
versus non-organic controversy because there are too many
deﬁnitions of just what “organically grown” is.’
“Several soybean distributing companies, operating
within the organic sphere, have pieced together standards for
their soybeans. Living Farms and New Life Foods, both of
Tracy, Minnesota, have published a booklet that spells out
what is required: soil enrichment components are limited
to organic matter products that have not been chemically
fortiﬁed; natural rock powders that have not been mined or
processed with synthetic chemicals; beneﬁcial bacteria and
algae cultures that are not chemically fortiﬁed; insect control
is to be accomplished by predatory insects, insect disease

cultures, attractants, and, occasionally, rotenone, pyrethrum,
ryania, or sabadilla; weed control shall be done by crop
rotation accompanied with mechanical cultivation; all of the
above must be practiced for three seasons before soybeans
will be accepted from the land involved. These are stringent
and exacting standards and require constant monitoring
and certiﬁcation to insure the integrity of the program. ‘We
turned down about half of the people that want to certify
with us,’ comments Larry Eggan, of New Life Foods. ‘There
are a lot of people that are in the core transitional stage
of farming, that is, they use some objectionable form of
chemicals, but yet they’re kind of pseudo-organic, so we call
them transitional farmers.’ Mr. Eggan believes the purists
in the consuming sector are growing at the same rate as the
number of ‘true organic farmers’ and that today’s standards
are actually minimal. ‘There will be a levelling off period
some time in the future. When the period hits, the standards
should be increased. Instead of three years away from
chemicals, it should go to ﬁve years, and seven, and ten, then
ﬁfteen and twenty years.’
“Consequences for Soil & Consumer: It would seem
that, in assessing the relative merits of either cultural
practice–conventional with herbicides or organic without–
two useful parameters would be the effect on the soil and
the effect on the consumer of either system. Commenting
on soybeans produced with commercial fertilizers, farmer
William Boyd observes that ‘Chemical laboratories can give
me no indication that there is any difference in the protein
content, in the ash content, in the breakdown of amino acids
where the soybeans have been grown on land that received
no commercial fertilizer as compared to land that did.’
According to Eliot Coleman, of the Coolidge Center for the
Advancement of Agriculture, in Topsﬁeld, Massachusetts,
‘Nitrogen is an element, and it probably makes no difference
whether it comes out of a bag or the backend of a cow.’
Mr. Coleman adds that the difference might lie in the
various trace minerals and bacteria present in manure that
might be absent in commercial fertilizers, and which ‘may
possibly have a beneﬁt in proving the biological quality of
the end product.’ Yet this would be difﬁcult to document
and substantiate at an agricultural society meeting because
the difference is subtle. It is more a matter of ‘getting your
whole system together so you have a soil in which natural
processes work to make nutrients available at the rate that
plants, through evolution, have come to require them.’ From
the standpoint of soybean physiology, the source of nitrogen
is not consequential because soybeans can ﬁx atmospheric
nitrogen through their root nodules in the soil, or reduce
nitrates (applied as fertilizer) into amino acids in their leaves.
“Some conventional farmers claim that soil fertility and
humus levels are rising from plowing in the larger cornstalks
produced from heavy nitrogen fertilization. ‘Our baseline
has been attempting to build from the soil,’ remarks Lee
Cunningham, of Wonder Life Corporation, in Des Moines,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 881
Iowa. ‘We feel that soil is the baseboard. We want a healthy
life and so we start from the soil.’ Wonder Life Corporation
is certainly not a typical soybean producing company;
neither are they an `organic’ company. Bio-humic describes
the special program they have developed to escape the bulls’
horn of the organic controversy, and they work closely with
farmers who are attempting to ‘jump off their traditional
programs.’ (The Bio-humic system maximizes the natural
biological process in the soil by increasing trace elements,
humus, and soil bacteria, by practicing crop rotation and
cultivation, and by eliminating pesticides, herbicides, and
acidic fertilizers.) ‘We are trying for the maximization of life
in the soil, allowing it to ﬁnd its own balance and to create
balanced, nutritious, properly grown plants.’ Crop rotation,
certainly, is not a recent innovation, although, whereas in the
past, a four or ﬁve year rotation might be employed, today
the common practice is two years–corn and soybeans. ‘The
primary emphasis is to balance the soil, to treat the soil as a
living, very sensitive organism, and to never mine the soil,’
Larry Eggan points out; and a well-structured crop rotation
is essential to replace deﬁcient nutrients. ‘Everything that
we can learn about nature and how it operates is what has to
be achieved by the organic farmer’” (Continued). Address:
Colrain, Massachusetts.
2261. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean
belt (Continued–Document part II). Soycraft (Greenﬁeld,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Many proponents of organic
agriculture contend that heavy nitrogen fertilizers and
herbicides acidify the soil and diminish its bacterial
population which is necessary for soil health. Yet supporters
of orthodox modern methods claim that humus and
fertility levels are improving, both of which are suitable
soil conditions for the beneﬁcial soil micro-organisms. Yet
the discussion can easily swing to the other pole: possible
pesticide residues in soybeans and the consumer’s health.
According to Dr. Walt Fehr, of Iowa State University, there
are few facts about pesticide residues currently available and
it is mainly an emotional issue. Dr. Fehr has cited a residue
study conducted in Mississippi ﬁelds that found the same
chemicals in soybeans produced on virgin, non-sprayed
ﬁelds as in herbicide-treated ﬁelds. ‘If you can’t detect it
with current instrumentation, it must be a very small residual
amount,’ and he adds that he has seen no data that clearly
demonstrates residues carried over to soybean seeds in
levels harmful to human health. Herbicides, ‘if they are long
lasting and have a bit of toxicity, and especially if they are
found in any way to be cancer-producing, don’t get regularly
used,’ comments William Boyd. If the chemicals are handled
properly and not over-used, then, supporters suggest, there
is no danger. Aﬂatoxins, for instance, poisonous mycotoxins
produced by fungi lodging on corn, have been reported in

the popular press, and, the suggestion runs, if something
comparably toxic were discovered in herbicide-treated
soybeans, the press would run this through the mill as wellwhich has not happened.
“Treﬂan is a pre-emergent herbicide used by many
Midwestern soybean farmers, and is applied before the beans
are planted, often a week to one month before planting.
By the time of seedling emergence, most of the herbicide,
which has a short half-life, has dissipated; by the time the
beans are mature, it has (supposedly) entirely broken down.
Eli Lilly Company of Indianapolis, when they developed
Treﬂan, according to George Strayer, ran ﬁeld studies and
detected no noticeable residues in the soybeans. Viewed
quantitatively, possibly the only way of determining for
certain the presence or absence of pesticide residues would
be sophisticated laboratory analysis, an expensive, and
quite possibly misleading endeavor, because it would be
difﬁcult to determine the origin of various residues found
in the soybeans, if they were grown near sprayed ﬁelds or
in an area with high environmental pollution levels. ‘The
reason we set a three-year limitation is that this is generally
accepted as safe. In other words, most of the residues of
the chemicals in the soil have deteriorated signiﬁcantly
but there are some that have not.’ For Larry Eggan, the
pertinent consideration is the uncertainty of this quantitative
measurement. ‘How many parts per billion is it going to take
to really do some damage, like chromosome damage. I don’t
know; nobody in the United States knows and that’s one
deﬁnite tangible asset towards organic soybeans.’
“Herbicides, Economics & Quality Standards:
Herbicides are generally applied to obviate mechanical
cultivation which requires wide row spacings and generally
reduced per acre yields; that is, the maximum per acre
yield is not achieved with wide rows. Soybeans that will be
treated with herbicides may be planted in rows as close as
fourteen inches, which, along with the reduction in weed
competition (which cuts drastically into bushel yields), will
produce more soybeans per acre. Consequently, to abstain
from herbicidal treatment, seems to threaten proﬁtability
at its base. ‘By mechanically controlling the weeds, we
would be all right but in today’s agriculture, where many
people are growing sizeable acreages, it’s just too much of
a gamble to go at this production without herbicides.’ Chris
Hartz, of Jacob Hartz Seed Company, in Stuttgart, Arkansas,
is talking about a typical farm acreage of one thousand
acres. ‘I think it’s romantic, sounds great,’ comments Wes
Randall. ‘I don’t know how much difference there is in
organically grown soybeans, but I’ll tell you if we had to
grow soybeans here in the state of Iowa without a herbicide,
you could probably knock three to ﬁve bushels per acre
off our yield.’ Iowa yields hover around forty bushels per
acre but may run as high as ﬁfty or sixty, depending on
the weather. ‘Herbicides are so effective in grass control,’
George Strayer remarks. ‘They are relatively cheap. You
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can’t grow beans economically without herbicides; farmers
won’t do it because today’s farms are too large to admit hand
cultivation.’ With weeds, weather, and diseases, the soybean
farmer runs close to his ﬁnancial margins. ‘The farmer is
raising a crop to sell to make money, the same as a company
that makes automobiles, and for sure he’s going to get it the
cheapest way he can,’ notes Mr. Boyd. Ardell Anderson of
Living Farms, contends that farmers will not experience an
increase in yields from using chemicals and that employing
a rotation of two-thirds small grains and one-third soybeans
in one’s acreage makes it quite easy to control the weeds; the
solid stand from the grains always chokes out the weeds and
leaves a clean ﬁeld for the soybeans. But where a continuous
row crop, such as corn, is planted, year after year, it becomes
far more difﬁcult to control weed growth.
“Yet production expense can be perceived in a different
light. William Lockeretz, writing in a recent Washington
University study on the motivations of organic farmers,
points out that ‘although personal philosophy may not
motivate growers to use organic techniques, the rising
costs of herbicides, insecticides, fumigants, fertilizers and
other economic considerations are prompting growers to
look for innovative approaches.’ Ardell Anderson believes
farmers could ‘do very well without the chemicals’ and the
expensive fuel and soil amendment purchases; in fact, he
referred me to the experience of a recent dry year when the
organic farmers fared much better than their conventional
neighbors. ‘Organic growing is simply a way of life with us;
we don’t need all the chemicals and we do not want to abuse
our fossil fuel sources.’ While the organic grower may have
increased costs and risks, he is also in a strong position to
charge, a premium for his organic soybeans, and the market
is generally receptive. ‘We try to make it so, in a fairly short
time, the farmers can actually convert over and not really go
broke and lose proﬁt.’ Lee Cunningham has cited examples
of Bio-humic ‘farmers actually making higher proﬁts on their
soybeans, through premiums and decreased production costs
than their conventional neighbors, and that consistent yields
of forty to ﬁfty bushels are obtained. ‘One of the things
you’ll note here is increased economic returns. With the
Bio-humic system, it doesn’t mean that you won’t go broke,
but you won’t go broke just quite so fast.’ Owen Langlie, a
Bio-humic farmer in Minnesota, notes that he obtains ﬁfty
bushels per acre consistently. In addition, his soybeans ripen
two to three weeks in advance of conventionally produced
soybeans, because high nitrate farming keeps the plant going
beyond the time when it normally shuts down and ﬁlls out
the pods. Cyril Vernon, another Bio-humic farmer from
Iowa, cites yields of ﬁfty-six bushels per acre in a good
season and ﬁnds he has no severe weed problems.
“Soybeans grown under impeccable organic ﬁeld
conditions represent one touchstone of quality; yet we
must not overlook physical handling and cleaning after the
harvest, steps which, if improperly conducted, can easily

diminish whatever quality the beans had originally. The
United States Department of Agriculture maintains standards
for what they refer to as ‘Grade No. 1 Soybeans,’ which
allow a maximum of ten percent splits, total maximum
damage of two percent, heat damage maximum of pointtwo percent, foreign material maximum of one percent,
and the minimum test weight to be ﬁfty-six pounds. The
physical handling of the soybeans and their speciﬁc growing
conditions can be equally as crucial as inherent protein levels
in the particular variety. Wes Randall notes that ‘we try to
do everything we possibly can to retain the quality of the
product,’ and a recent brochure distributed by his company
indicates, for instance, that Midwest Soya International
exceeded the USDA standards with only one-point-twoﬁve percent splits per bushel. Both Mr. Randall and George
Strayer attest to high standards in their selection of farmers
with whom to contract for soybeans. ‘We have eliminated
many from our list who at one time or another may have
grown for us but didn’t do as good a job as we thought they
should have,’ Mr. Strayer notes, and ‘we handle the beans
very carefully, in a plant that was designed speciﬁcally to
handle them gently.’ The handling is accomplished with
rubber belts, rather than screw conveyors, and the elevator
legs in the processing plant are run at half-speed to minimize
seed breakage or cracking. ‘We do everything we can to
preserve the quality of the soybeans because for either seed
or food purposes, you want the best quality soybean you can
get’” (Continued). Address: Colrain, Massachusetts.
2262. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt
(Continued–Document part III). Soycraft (Greenﬁeld,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Henry Fieldson, Soybean Farmer:
I wanted to examine soybean production from a Midwestern
farmer’s perspective, so I visited with Henry Fieldson (not
his real name) in Illinois. He talked at length about the
current ‘cost-price squeeze’ and lack of parity in soybean
farming. Henry farms four hundred acres without herbicides.
‘Some of the noble ideas that we might have in this country,
sometimes we can’t afford them. In the cost squeeze, in 1972
a one-hundred horse tractor was ten thousand dollars; today
it’s twenty-ﬁve thousand dollars, and the price of soybeans is
less.’ While the cost of production has risen by nearly three
times, the selling price of soybeans has remained the same,
or even dipped some. ‘That’s a cost-price squeeze, and if you
tie that into how the farmers are going to grow their beans,
he’s got one thing in mind, and that’s proﬁt. Now if he can
grow more bushels, and if he can save himself a little more
work by putting the weed killer on them, if the man has no
concern for health or pesticides and the environment, or even
if he does, he’s going to say, I’ve got to have that dollar.
That’s essentially the mood of the country.’
“Henry demonstrates the squeeze graphically by

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 883
making some ﬁgures. With typical good farming land in
Illinois priced at three thousand dollars an acre, and ten
percent interest payments to amortize the purchase, this
makes three hundred dollars. With typical per acre yields
of forty bushels, at eight dollars a bushel, this makes three
hundred-twenty dollars per acre, or twenty dollars above
board. ‘Okay, you’ve got twenty dollars to the good, which is
twenty dollars more than what the interest in principal is on
the land. Okay, and it’s going to take about ﬁfteen dollars of
that to pay the taxes. Now what do I get for my work and my
machinery, seeds, fertilizer, and all the good little things that
make life worthwhile?’ Henry would like to see soybeans
sold for at least eight dollars a bushel on the Chicago Board
of Trade and to have American export beans sold at about
twice the present value. These two steps, and perhaps a
reduction in soybean plantings might bring farmers closer to
parity. ‘This is why the farmers in Washington are doing a
little fussing, because they don’t want to go broke.’
“Henry Fieldson, who produces high quality nonherbicide treated soybeans, is trying to become a ‘quality
grower for a speciﬁc market’–the soyfoods companies.
‘There’s only one thing that greases them wheels and that’s
the premium price. Now, we’re working on a little premium
here but when you take the expenses off of it, it’s not that
great. It is enough to keep us interested at the moment.
We don’t want to gouge anybody, but we have to live too.’
The biggest change Henry perceives happening among
conventional soybean growers is a move towards narrow
row, drilled soybeans with heavy herbicidal treatment. ‘They
will be doing this to increase the yields and possibly do a
little less work, and the simple logic of making more money
because the freeze is on in agriculture and if you want to
survive, you have to make it.’
“Seated at the kitchen table, looking out over the ﬂat
Illinois farmland, Henry speaks of other, more favorable
trends he sees shaping up. ‘I think we’re going to be moving
in the direction of contract production whether it be popcorn
or special soybean or special corn. More and more acreage
will be produced with the farmers knowing precisely where
it’s going and what they’re going to get for it.’ This would
eliminate fears of losing proﬁts by selling to the elevator,
and of missing potential markups through dealing with
middlemen, while for the consumer (the soyfoods company),
this would inaugurate an era of custom-production,
whereby a company could specify soybean variety, growing
conditions, and supplies, and have a far more comprehensive
understanding of how this basic raw material is produced.
‘When he’s dealing with this particular farmer, he learns to
know exactly what he’s going to get from him instead of
wondering what the next pot luck load might be.’
“Farmer ownership of the land is another development
Henry speaks of and it is, perhaps, not as central in the
public’ eye as it is in the farmer’s. ‘A terrible amount of
land in this country is owned by family ownership, or

outside ownership, or even foreigners, and the man who’s
actually tilling the soil, doesn’t own it. He generally owns
but a fraction of what he actually tills.’ Of the four hundred
acres Henry plants to corn and soybeans, he owns only two
hundred. Control and ownership of the land are essential
for long-term soil building programs and an abstinence
from herbicides which makes the former possible. ‘As a
producer you can’t hold land for a short period of time and
get the weeds under control and keep them that way without
herbicides; you won’t even have time to get the herbicides
out of the soil.’ And with prime farm land selling for several
thousand dollars an acre, few farmers can afford to increase
their holdings. ‘Right at the moment, I’d say that if a person
is going to produce for you the premium product you want,
without all the pesticides, you’re going to have to pay.’
“Breeding Soybeans for Soyfoods: Perhaps the
dominant emphasis in contemporary soybean breeding
programs is increasing the per bushel yields. According
to William Boyd, ‘When hybridization came into corn, it
shot the yield up about double in a very short time, but we
haven’t been able to get the soybean yields increased as
much.’ The 1940 average harvested yield for soybeans was
sixteen-point-two bushels per acre; for 1975, it was only
twenty-eight-point-four bushels. Soybeans are notorious
for their unresponsiveness to heavy doses of fertilizer and,
being photoperiod-sensitive, their physiological cycle is tied
closely to the shortening of the days in summer. ‘Corn is
probably the easiest plant to work with in the genetic way.
Soybean is probably the most difﬁcult.’ Other considerations
of breeders include increased pod-set, disease resistance,
lodging-resistance, and early maturation. High oil content
is a priority, too, because per pound soybean oil sells for
more than soybean meal; and attention is devoted to varieties
that lend themselves to mechanical production methods.
‘More and more of the one-man farms are growing greater
acreages,’ George Strayer points out. ‘He has to be able
to plant, cultivate, and harvest the soybean crop with a
minimum number of man hours. So there is that emphasis in
the breeding programs.’
“Several soybean producing companies are now
cognizant of the soyfoods industry in this country (partly
from experience with their Japanese soybean customers),
and they are now actively pursuing a new line in their
breeding and production programs. Chris Hartz notes that
his breeding program is ‘shooting for high protein. We
feel that the food market for soybeans has been virtually
untapped.’ The research division of Jacob Hartz Seed Co.
is trying to develop speciﬁc and suitable soybean varieties
for each different soyfood. ‘We’ve recently come up with
a new variety for natto that we’re marketing directly into
Japan on a contract basis. For producing a speciﬁc bean for
a speciﬁc product, we’ve been working now for four years.’
The desirable physical characteristics are supplied from the
buyers and Hartz tries to ‘adapt within our limitations and
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our production what we can supply.’
“Hartz plant breeder Curtis Williams has been able to
determine from his customers what qualities they desire in
a bean for natto. These include a seed size of less than six
millimeters, oil content of less than twenty percent, high
carbohydrate count of thirty-ﬁve percent, water-absorbing
ability of over two times that of the raw seed weight, clear
hilum, thin seed coat, moisture content not greater than
fourteen percent. ‘I have not been able to obtain the exact
requirements of soybean seed for use in producing miso
or tofu,’ Dr. Williams comments. ‘However, those I have
talked with say they want a large seed, high in protein, high
in carbohydrates, low in oil, clear hilum, thin seed coat,
and high in water absorption.’ Of course, the chief limiting
factor in breeding high protein soybeans is that ﬁeld yield
and protein content are negatively correlated. ‘Therefore, we
may not be able to get a high protein variety that a farmer
could proﬁtably grow on a large acreage unless there was a
premium for the seed.’
“Most soybean distributors agree that as the soyfoods
market for soybeans increases, there will be a marked
interest among growers and consumers in varieties that are
both agronomically viable and suited for soyfood production.
‘There seems to be an awareness now,’ observes Larry
Eggan, ‘that soybeans are food, and not just a place where
you can get some oil and some meal to feed cattle.’ In the
next couple years we are going to see a shift; I see the
awareness now but no aggressive research being conducted.
We’re going to see more emphasis towards cross-breeding
with, say, Prize with the oil-types to reduce the oil content
but increase the yields’” (Continued). Address: Colrain,
Massachusetts.
2263. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt
(Continued–Document part IV). Soycraft (Greenﬁeld,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “The Soyfoods Industry Viewed
from the Field: My ﬁnal concern was with future supplies
of food-purpose soybeans and with how soybean producers
and distributors view the rapidly growing soyfoods industry.
I asked Larry Eggan how he would characterize the current
production and consumption pattern in the United States.
‘The soybean crop is one that, every year, there are people
who think this is the year we are going to over-produce,
but so far we have never had over-production on soybeans,
because the demand for protein keeps on going up.’ Plantings
for 1979 are forecast to be up by seven percent over 1978;
this would mean sixty-eight-point-eight million acres planted
to soybeans, which could provide total harvests of nearly
two billion bushels. ‘There is, very simply, a boom. The
farmers created the largest crop the U.S. has ever seen in
soybeans last year. Current estimates say there is going to be
no surplus and that’s astounding. I see soybean production

skyrocketing, but I see consumption skyrocketing also.’ Wes
Randall regards the soyfoods industry as ‘a sleeping giant’
and believes we are dealing with ‘an untapped market.’ Dan
Burke, of Paciﬁc Soybean and Grain, in San Francisco,
suggests ‘the soyfoods market will be for many, many years
to come, still a minor portion of the market for soybeans.
Yet that’s why we feel it’s so important on our part to
come up with some varieties and practices of better protein
development in a particular bean.’
“Larry Eggan believes meat will always be available
but it will follow the typical pattern in Japan today, where
beef costs twelve to thirteen dollars a pound. ‘I think within
the next ﬁve or ten years we are going to see soy products
take over the place of meat in the consuming public’s mind.’
Textured vegetable protein products will undoubtedly
constitute an important portion of this increase because more
research has been conducted in that area than any other.
‘Tofu, as the raw product, is just like TVP was ten years
ago when it was ﬁrst developed.’ Henry Fieldson sees the
soyfoods industry affecting a few growers in ‘a gradually
increasing way’ yet he doesn’t think it will be too long before
‘we ﬁnd ourselves out here in the cornbelt producing more
acres of soybeans than corn. We’re rapidly approaching
that stage because the products needed in the world food
economy are protein and oils, rather than carbohydrates,
which is what corn produces.’
“What is necessary here is to make tofu a household
word, Henry suggests; then we will have a different picture.
Dan Burke recommends traditional soyfoods manufacturers
to ‘go ahead full blast’ and ‘to expose the product to as many
people as possible’ and he adds, ‘I think that within the next
ten years the proliferation of soyfoods eaten in the United
States is going to be very dramatic. And I think the greater
growth is going to be in the area of traditional, Asian-type
foods.’ Larry Eggan voices agreement: ‘As people are made
more aware of soyfoods and are willing to accept them, it’s
going to come very fast. There’s going to be a big explosion,
and I don’t think it’s going to take any longer than ten
years, maybe ﬁve.’ As the market for high-protein soyfoods
expands, however, so, too, will the number of companies
producing them. Dan Burke offers this mildly ominous
forecast. ‘Very few large food companies are involved in the
traditional soyfood industry at the present time. But in the
years to come, I think they will be; and what they will do
is, rather than do a great deal of research and development
themselves, they will sit back and wait for the acceptance of
soyfoods by the American market and then they will acquire
successful soyfoods companies.’
“Whether or not this gloomy, or perhaps cheerful,
forecast is correct, we cannot presently determine. Yet
we can be certain that soybean growers and distributors
will be scrutinizing this new market and re-evaluating
their production standards, while seeking new varieties of
soybeans, better suited for soyfoods manufacture, in the
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years to come.” Address: Colrain, Massachusetts.
2264. Mengistu, A.; Sinclair, J.B. 1979. Seed-borne
microorganisms of Ethiopian-grown soybean (Glycine max)
and chick pea (Cicer arietinum). Plant Disease Reporter
(USDA) 63(7):616-19. July. [11 ref]
• Summary: “Thirty-eight genera fungi and Bacillus
subtilis were found associated with soybean seed lots of 16
cultivars grown in Ethiopia... As the occurrence of B. subtilis
increased, germination decreased for both soybean and
chickpea seeds. There were 0.2% and 0.04% of the soybean
seeds from the 1973 and 1974 harvests, respectively, that
showed brown mottling (hilum bleeding) similar to that
described on seeds from plants infected with soybean mosaic
virus.”
The ﬁrst soybean (Glycine max) disease reported in
Ethiopia was Pyrenochaeta leaf spot, caused by P. glycines. It
was reported by R.B. Stewart, in 1957 on soybean and a wild
species, G. wightii (javanica) (8).
Table 1, titled “Number of recoveries over 10 of
microorganisms from soybean (Glycine max) seeds harvested
in Ethiopia in 1973 and 1974,” mentions the following fungi:
Previously recorded in Ethiopia: Cercospora kikuchii.
New Record for Ethiopia: Alternaria tenuissima,
Aspergillus ﬂavus, Aspergillus niger, Chaetomium funicola,
Cladosporium herbarum, Colletotrichum dematium var.
truncata, Fusarium oxysporum, Penicillium sp., Phomopsis
spp. Address: Dep. of Plant Pathology, Univ. of Illinois,
Urbana, IL 61801. Alema Mengistu’s present address: DebreZeit Experiment Station, P.O. Box 32, Debre-Zeit, Ethiopia.
2265. Soycraft (Greenﬁeld, Massachusetts). 1979. Vinton–
new high protein soybean. 1(1):4-5. Summer.
• Summary: “Between private and public breeders in
the U.S. today, there are nearly two hundred commercial
varieties of soybeans available. Most of these beans have
been bred speciﬁcally for high oil content, high ﬁeld
yield, disease and insect resistance, and desirable physical
characteristics, such as resistance to lodging and seedshattering. This fact exists simply because the soybean
consumers have clamored for these qualities in their
soybeans. But, nonetheless, university breeders, have, over
the years, in a quiet but persistent fashion, bred many high
protein vegetable-type soybean varieties–notably, Prize,
Kim, and Kanrich–and Vinton is the latest and perhaps
brightest star in the breeders’ cap.
“Disoy, Magna, Marion, and Provar are each highprotein vegetable-type, or large-podded soybeans–with
protein levels as high as forty-four percent (Provar)–that
were released with fanfare and publicity but failed to go
anywhere, mainly because they were not competitive with
other current ﬁeld varieties. No matter what the protein level
if it is not economical to grow these new beans the farmer
will not try. Large-seeded types tend to require more delicate

ﬁeld-handling because of thin seed-coats and the farmer must
charge a premium as vegetable-types produce lower bushel
yields per acre. Disoy tended to shatter when harvested and
Magna was not much better, lacking adequate seed quality
when mature; Magna, when dry, would split and have a poor
appearance. The basic problem is that high protein soybeans
seem to have poor agronomic qualities, and breeders observe
that it seems biochemically impossible for the soybean to
provide both high protein content and high ﬁeld yields.
“Vinton, however, judging from preliminary ﬁeld
tests, seems to combine high protein (44.5%) with high
ﬁeld yields (47 bushels/acre), thereby establishing itself
as a new soybean variety warranting close examination by
tofu-makers. The high protein content of Vinton was an
accident, actually, according to Dr. Walt Fehr, plant breeder
at Iowa State University, where Vinton was developed. Iowa
breeders were working on developing large-seeded varieties
for Japanese customers and the protein was derived from
Provar. Most public breeders have done some protein work,
Dr. Fehr noted in a recent interview, but the public has not
demonstrated a clear desire for high protein soybeans; but
‘they would have no problem getting high protein beans from
public breeders if they got the go-ahead from the market.’
Soybean breeders are frustrated with the lack of speciﬁc and
consistent guidelines from soyfoods manufacturers regarding
desirable qualities for soybeans.
“Vinton has the pedigree of Hark X (Provar X [Disoy
X Magna]) and in the 1975 Uniform Preliminary Tests
it yielded forty-seven bushels per acre for ten replicates.
Iowa State University now holds four hundred bushels of
Vinton Foundation Seed which will be provided to certiﬁed
seedsmen in an effort to increase supplies.
“Mid-West Soya International, in Cedar Falls, Iowa,
intends to plant ﬁve hundred acres of Vinton this season
and Strayer Seed Farms in Hudson, Iowa, will plant ﬁfty.
Strayer Seed Farms raised ten acres of Vinton in 1978, and
George Strayer observed that Vinton matured ten to ﬁfteen
days earlier than Prize but gave comparatively poor yields,
averaging only thirty bushels versus forty-ﬁve for Prize. Mr.
Strayer calculated that, if, during the 1979 season, Vinton
again yields only thirty bushels an acre, then it will sell about
ten percent over Prize, which is eighteen-cents a pound,
thereby placing Vinton at nineteen-point-eight cents a pound.
“However, Soycraft set pencil to paper and came up with
some more optimistic calculations. The main consideration
is whether the increased ﬁeld yields and increased protein
levels would translate into savings in beans and money for
tofu-makers. For Vinton, at 47 bushels, compared to Amsoy,
with 39 bushels, this would produce 480 pounds more
beans per acre, if we ﬁgure a 3.2 yield on dry beans to tofu,
Vinton would produce 2502 pounds more tofu per acre than
Amsoy, ﬁgured at 2.8, because of the 5.5% lower protein.
This means a savings of 78.1 bushels per acre, or, translated
into money, at the typical price of 16.0 cents a pound for
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soybeans, the savings would be $12.48 for every 47 bushels
of Vinton, or 26.3 cents per bushel. This becomes $0.0043
per pound, or $193.50 for a 45,000 pound tractor-trailer
load–in other words, a considerable savings. While these
calculations are sketchy, and based on ﬁgures that might
change, they indicate the kind of mathematics that soyfoods
companies can now engage in when evaluating new varieties
of soybeans.”
2266. Athow, Kirk L. 1979. Soybean pathology and
nematology 1928-1978. In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 39-49.
• Summary: “Soybean pathology would be a more
appropriate title. Just because nematode diseases are caused
by various types of round worms should not set them
apart from diseases caused by bacteria, fungi, and viruses.
However, since this is the subject that was assigned to me,
I have made some distinction between nematology and
pathology and the people involved with each.
“The history of soybean pathology in the United States
would encompass only 35 years if it had not been for one
person, Samuel George Lehman (1887-1973). Samuel
Lehman was born in Ohio, but received his MS degree from
North Carolina State College, now North Carolina State
University, in 1917 and his PhD degree in Plant Pathology
and Physiology from Washington University in St. Louis,
Missouri in 1923. His entire professional career except
for a one year leave of absence to complete research on
his doctorate at Washington University was spent at North
Carolina State University. His doctoral thesis was on the pod
and stem blight disease of soybean. I became very familiar
with this work when writing my thesis 28 years later in
which the organisms causing pod and stem blight and stem
canker were compared. Dr. Lehman was also a member
of the staff of the North Carolina Agricultural Experiment
Station from 1923 to 1954 when he retired. During this time
he taught a broad range of courses in botany, mycology,
and plant pathology. His research was mainly directed to
the cause and control of diseases of cotton, soybean, and
tobacco. His career was characterized by complete dedication
and conscientious effort toward his teaching and research
responsibilities. All his ﬁeld experiments were thoughtfully
planned and completed with meticulous attention given to
detail and accuracy. In any review of the early literature on
soybean diseases in the United States, key papers by Lehman
will be noted on the following diseases: Pythium root rot,
bacterial pustule, downy and powdery mildew, anthracnose,
pod and stem blight, frogeye leaf spot, purple seed stain, and
Septoria brown spot. A number of these papers include the
ﬁrst detailed description of the causal organisms on soybeans
in the United States. His last paper on physiologic races
of the downy mildew fungus was published in 1958, four
years after his ‘retirement’. Dr. Lehman did more than any

other person for soybean pathology and I don’t believe he
ever received the credit due him. I hope, in some small way,
this will call attention to his great contribution to soybean
pathology.
“Other early workers associated with soybean pathology
were M.W. Gardiner and J.B. Kendrick in Indiana, F.A.
Wolf in North Carolina, I.E. Melhus in Iowa, T.F. Manns
in Delaware, and I.W. Tervet in Minnesota. These people
all had other primary responsibilities and their work with
soybeans was more or less incidental. Special recognition
should be made of Benjamin Koehler in Illinois and Howard
W. Johnson in Mississippi. Koehler was a corn pathologist
and Johnson was a forage crop pathologist but they laid the
ground work to present day soybean pathology through their
publications which called attention to the increasing disease
problem of soybeans and the need for research.
“J.A. McClintock at the Georgia Experiment Station
published the ﬁrst account of root-knot nematode on
soybeans in the United States in 1922. Nematode diseases of
soybeans did not receive much attention until the mid ﬁfties.
Leaders in soybean nematology since then have been J.M.
Epps, B.Y. Endo, and A.Y. Chambers in Tennessee, H.W.
Crittenden in Delaware, J.M. Good in Georgia, J.P. Ross in
North Carolina, D.I. Edwards in Illinois, and V.R. Ferris in
Indiana.
“The modern era of soybean pathology began in 1943.
In that year, William B. Allington (1912-1976) joined the
USDA Regional Soybean Laboratory at Urbana, Illinois as
the ﬁrst full time soybean pathologist. He was only at the
regional laboratory for ﬁve years but during that time he
found that Pseudomonas tabaci caused the wildﬁre disease
of soybeans, determined that tobacco ringspot virus caused
bud blight, and in conjunction with D.W. Chamberlain,
isolated and proved that Cephalosporium gregatum was
the cause of soybean brown stem rot, and developed a
quantitative method for measuring bacterial multiplication
within plant leaves. He became regional coordinator for the
soybean disease program in the North Central States. He
initiated the ﬁrst federally sponsored research on soybean
diseases, and helped in establishing cooperative research
programs with several of the Experimental Stations in the
northern soybean-producing states. I am deeply appreciative
and indebted to the latter program because it was through
it that I and a number of other people were able to pursue
graduate training in plant pathology. Dr. Allington returned
to his native state of Nebraska in 1948 and became Chairman
of the Department of Plant Pathology at the University of
Nebraska.
“Donald W. Chamberlain joined Allington at the U.S.
Regional Soybean Laboratory as the second full time
soybean pathologist in 1945 where he remained for 30
years until reaching the mandatory retirement age of 70 in
1975. Many of the soybean pathologists looked upon Don
as their leader and unofﬁcial coordinator, and often sought
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his council and guidance. Among others with over 20 years
service to soybean pathology are H.W. Crittenden, Delaware;
J.M. Dunleavy, Iowa; J.M. Epps, Tennessee; B.W. Kennedy,
Minnesota; F.A. Laviolette, Indiana; J.P. Ross, North
Carolina; A.F. Schmitthenner, Ohio; J.H. Walters, Arkansas;
and T.D. Wyllie, Missouri. A.A. Hildebrand, Harrow,
Ontario, Canada should be included in this list because of his
outstanding contribution to soybean pathology and his close
cooperation with the program in the United States.
“The soybean pathologists in both the northern and
southern states participated in Work Planning Conferences
sponsored by the Regional Soybean Laboratories since the
early 1950’s. In Table 1 is given the number of participants
at these conferences from 1955 through 1970. Numbers in
parentheses indicate nematologists.” The total increased from
9 in 1955 to 12 in 1960.
“The number of participants remained relative constant
until 1970 when there was a marked increase. About this
time there was a greatly increased interest by commercial
seed companies to develop soybean varieties. The personnel
of these companies, particularly the soybean breeders, were
interested in meeting with the federal and state research
workers to obtain the latest research information. The 1st
National Soybean Research Conference was held at St.
Louis [Missouri] in 1971 and the 2nd National Soybean
Research Conference in 1973 at Memphis [Tennessee] was
attended by over 250 people. The soybean pathologist have
not had regular Work Planning Conferences since 1970. This
was partly because of the two large conferences in 1971
and 1973 and a joint meeting with the soybean breeders in
1975. It can also be attributed in part to the reorganization
decentralization, and regionalization of the federal soybean
program which lacks strong leadership at the present time.”
Table 3: Important fungus diseases of soybeans in the
United States were ﬁrst reported as follows (with the earliest
listed ﬁrst):
“Fusarium wilt 1917
“Pod and stem blight 1920
“Brown spot 1922
“Downy mildew 1923
“Frogeye leaf spot 1924
“Purple seed stain 1924
“Sclerotinia stem rot 1924
“Pythium root rot 1926
“Anthracnose 1926
“Phyllosticta leaf spot 1927
“Powdery mildew 1931
“Charcoal rot 1939
“Yeast spot 1943
“Brown stem rot 1944
“Target spot 1945
“Stem canker 1948
“Rhizoctonia root rot 1950
“Phytophthora root rot 1951

“Mycoleptodiscus root rot 1954
“Fusarium root rot 1961
“Thielaviopsis root rot 1970
“Neocosmospora stem rot 1972
“Black root rot 1972.
Table 4: Important bacterial disease of soybeans in the
United States was ﬁrst reported as follows:
“Bacterial blight 1919
“Bacterial pustule 1922
“Wildﬁre 1925
“Bacterial crinkle leaf 1965.
Table 5: Important virus diseases of soybeans in the
United States were ﬁrst reported as follows:
“Soybean mosaic 1921
“Bud blight 1941
“Bean yellow mosaic 1948
“Bean pod mottle 1958
“Cowpea chlorotic mottle 1968.
Table 6: Important nematode diseases of soybeans in the
United States were ﬁrst reported as follows:
“Root-knot nematode 1923
“Sting nematode 1951
“Cyst nematode 1954
“Root lesion nematode 1956
“Reniform nematode 1967
“Lance nematode 1968.” Address: Purdue Univ.,
Indiana.
2267. Bernard, Richard L. 1979. [Soybean] germplasm
resource development. In: R.W. Judd, ed. 1979. 50 Years
with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 8-16.
• Summary: “The soybean crop was established in the
Midwest using Chinese varieties introduced from northeast
China (the area called “Manchuria” at that time), an area
with soils and climate similar to those of our Midwest and
one where soybeans were already being grown on a large
commercial scale. In contrast to most of the rest of eastern
Asia where soybeans were grown in gardens or small plots
for local food use, in Manchuria soybeans were grown on
a large commercial scale (as much as 50% of the total crop
area) and were used for oil extraction with the meal used for
animal feed or fertilizer. Large shipments of soybeans were
made to Japan and to oil extraction mills in western Europe.
“During the early part of this century many hundreds
of soybean varieties were introduced from eastern Asia and
tested by U.S. agronomists for performance here. Virtually
all of the successful ones were from central and southern
Manchuria, where large scale commercial production had
already been underway for several decades. Thus, the success
of the Midwest soybean industry was based to a large extent
on the earlier successful development of a similar industry
of soybean production and oil extraction in northeast China.
We owe a debt of gratitude to the unknown Chinese plant
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breeders or farmer-selectors who developed these basic
commercial-type soybean varieties.
“Beginning in the late 1930’s and 1940’s soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, were
developing improved varieties with higher yielding ability
and more resistance to lodging and shattering and to the
prevalent diseases. By the 1950’s virtually all acreage was
planted to these products of the scientiﬁc breeders’ art, yet
even down to the present day these American varieties trace
the bulk of their ancestry to a small group of successful
introductions, largely from northeast China. This is speciﬁed
in Table 1 for major northern and southern US varieties. The
introduced parental varieties and their place of origin is listed
across the top of the table. Most of these have American
names because they were grown here commercially after
being introduced. The eleven northern varieties listed
occupied 2/3 of the northern US acreage in 1978 and trace
to eleven introduced varieties, all but two from northeast
China. The nine southern varieties occupied over 80% of the
south-central acreage and trace to twelve introduced varieties
with ﬁve of them in common with the northern varieties.
The remaining acreage is planted to various varieties, each
with less than 2% of the regional acreage. Almost without
exception these are from the same parentage as those listed,
and so, if all US commercial varieties had been included,
there would be very few ancestral varieties added to the
table. Thus, only ﬁfteen introduced varieties have provided
the germplasm on which our soybean industry is based.
Much research, testing, evaluation, and hybridization has
been done with some of the thousands of other soybeans
introduced to the U.S., but much more work remains to be
done in the effort to broaden and improve our germplasm
base. One of the ﬁrst and most basic steps is to obtain,
maintain, and make available to researchers soybean
germplasm from all over the world.
“The history of soybean introduction in the United
States can be divided into seven periods from 1898 to the
present (Table 2). Prior to 1898 “... there were not more
than eight varieties of soybeans grown in the United States”
according to C.V. Piper and W.J. Morse writing in “The
Soybean” (1923). Prior to 1925 soybean introductions were
obtained through consuls, missionaries, and seedsmen, as
well as local agronomists and a few agricultural explorers
such as Frank Meyer who traveled extensively in China. A
major contributor was USDA plant explorer P.H. Dorsett,
who collected nearly 1,500 soybean types in Manchuria in
1925 to 1927. An agricultural exploration trip in northern
China, Korea, and Japan in 1929 to 1931 by Dorsett and W.J.
Morse brought in 4,578 varieties.
“As the soybean grew in importance in this country and
access to its homeland was restricted because of war and
political problems, it was realized that a permanent system
of maintaining soybean germplasm must be established.

Relatively few varieties were grown in this country, and
these, being closely interrelated, provided only a very
limited range of germplasm. Until just 30 years ago no
formal preservation system for soybean germplasm existed.
Most of the introduced varieties had been discarded if not
of immediate usefulness. Of the 8526 soybeans introduced,
only 1580, or less than 20%, were still around in 1949
when the present germplasm collection system was begun.
Under the direction of Dr. Martin Weiss of the USDA’s
Soybean Investigations a soybean germplasm collection was
established with the late varieties (Group V and later) to be
maintained at Stoneville, Mississippi, and the early ones at
Urbana, Illinois. Dr. E.E. Hartwig has been curator of the
southern collection from the beginning, and I have looked
after the northern collection since 1954. Table 2 indicates
how this collection has grown to its present size of over 8000
and Table 3 gives the breakdown by maturity group as of
last January. After a long period of passive additions (1933
to 1968) we have renewed our efforts to actively collect the
world’s soybean germplasm. Large collections have been
obtained from colleagues in Japan, South Korea, and the
Soviet Union. Of course, China is a most important source
of soybean germplasm. Most of the older introductions
including those of Dorsett and Morse are from northern
China, leaving large areas of southern and western China
virtually untapped. In recent years we have begun to obtain
a large number of soybeans from China, many of them via
the Soviet Union. With the present favorable relations we
are hoping to greatly increase the number of accessions from
China in the near future.
“In addition to the major collections of U.S. and foreign
varieties, we maintain a heavily used Genetic Collection
of over 400 strains of special interest to geneticists. This
includes a large collection of genetic isolines which we
have developed and which are widely used by researchers in
genetic studies and in assaying the effects of individual traits,
such as pest resistance, time of maturity, growth type, leaf
shape, pubescence type, etc.
“We have a very extensive collection of species related
to soybeans. The wild soybean (Glycine soja) is the closest
relative, and since it can be easily crossed with soybeans;
offers a potential source of pest resistance or other traits
not present in soybeans. Just 10 years ago there were 8
entries of this species in the collection. Now, by virtue of
some collection trips that I have made and through the help
of colleagues in eastern Asia the number has grown to 558
(Table 4). The other species of the genus Glycine are all
perennials from Australia, southeast Asia, and South Paciﬁc
islands, and although they cannot be cross-pollinated with
soybeans, they provide interesting material for research into
the botanical origin of soybeans. We now have a collection
of over 100 accessions of these species (Table 5). All of these
are made available on request to research workers throughout
the world.
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“The soybean collection is heavily used, with over
10,000 packets sent out each year. Some of the traits for
which soybean germplasm has been evaluated are listed in
Table 6. Success stories can be told about ﬁnding resistance
to cyst nematode, new races of phytophthora root rot,
soybean mosaic virus, etc. Future progress in yield, pest
resistance, plant growth type, and seed composition will
depend heavily on this germplasm collection as a source of
new desirable genes for the varieties of the future.” Address:
AR-SEA-USDA, Univ. of Illinois.
2268. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978 (Continued–Document part II). In: R.W. Judd, ed.
1979. 50 Years with Soybeans. Urbana, IL: National Soybean
Crop Improvement Council. 86 p. See p. 2-7.
• Summary: (Continued): “As soybeans were grown in Asia
with small units and hand culture, shattering was no problem.
In fact, varieties that shattered could perhaps be tramped
out more readily. Planting for machine harvest and at higher
fertility required that our varieties have greater standability
as well as an ability to hold their seed for several weeks after
reaching harvestable maturity.
“Foliar diseases and root-knot nematodes were
recognized as factors limiting yield as research on variety
development began in the South. Consequently parents were
selected to contribute resistance to major disease problems.
Less attention was given to disease resistance in the North
until phytophthora rot was recognized as a problem in the
area of northeast Indiana–northwest Ohio in the early 1950’s.
Breeding programs were modiﬁed to permit incorporating
resistance to phytophthora rot. Several varieties were
modiﬁed by back-crossing. Harosoy 63 and Clark 63 were
among the ﬁrst phytophthora rot resistant varieties to be
released.
“Breeding varieties with resistance to phytophthora rot
continues to receive major attention in the central south as
well as the north central region. We now recognize nine races
of the organism causing phytophthora rot. The variety Tracy
is resistant to all of these races. However, additional isolates
have been found which will kill Tracy when the hypocotyl is
inoculated in the greenhouse. Thus the plant breeder must be
continually alert to new strains of pest problems.
“Identiﬁcation of the soybean cyst nematode in North
Carolina in 1954 has made it necessary for plant breeders to
search the germplasm collection for sources of resistance.
A productive resistant variety was supplied to Foundation
Seed Stocks organizations in four states within 10 years after
a source of resistance was identiﬁed. Second cycle varieties
such as Forrest and Centennial not only had good resistance
to the more common forms of cyst nematodes, but are top
producers in the absence of cyst nematodes. However, as
cyst resistant varieties came into production we recognized
another strain of the cyst which reproduced readily on
varieties such as Forrest and Centennial. Another search for

resistance had to be made and a new program initiated to
incorporate this resistance. The variety Bedford, resistant to
the newly recognized strain of cyst nematodes as well as the
old, was released in 1977.
“Although resistance to cyst nematodes is important for
a variety to be grown on infested soil, it now appears that
much of the yield depression attributed to cyst nematodes
in the central south, is the result of low fertility resulting
from continuous cropping of soybeans with inadequate
fertilization.
“In order to make progress in developing more
productive soybean varieties, the plant breeder must
recognize factors which limit yield. The physiologist has
offered little assistance in identifying factors which would
contribute to increased yield. Thus, incorporating resistance
to pest problems has been one of the major approaches for
improving seed yields or reducing the hazards to production.
Pest problems have offered greater limitations to production
in the South than in the North.
“In addition to resistance to fungi, bacteria, viruses, and
nematodes, we have also identiﬁed good resistance to foliarfeeding insects. No varieties have been released from this
program, but progress is well underway. We have recognized
a considerable range in rate of insect development among
varieties now in production.
“Loss from stink bug feeding is severe in some areas
each year. Feeding by the stink bug on the developing
soybean seed may cause the pod to fail to develop or for
the seed to be of lower quality. The grower suffers a loss in
yield and frequently a lower price. The stink bug transmits
a yeast fungus on its mouth parts which causes much of the
problem in the seed. We have identiﬁed a soybean strain
which appears highly resistant to the yeast fungus when it
is introduced into the developing seed. Work is underway to
transmit this quality to productive varieties.
“Seed quality is frequently a problem where varieties
mature under conditions of high temperature and frequent
light rains. An impermeable seed coat character has been
transferred from the wild soybean to a productive cultivated
type. Pilot studies show greatly reduced deterioration in
the ﬁeld. The normal harvesting operation gives sufﬁcient
scariﬁcation for most of the seed to germinate. Further
scariﬁcation will occur in seed processing and handling.
“At times we read that the germplasm base for
soybean varieties is narrow and thus our varieties are
vulnerable to destruction. Variability in itself does not insure
protection. High levels of resistance to pest problems are
usually rare and must be identiﬁed in carefully conducted
research programs. Once the resistance is identiﬁed it
must be transferred to a productive type in a well managed
breeding program. For example, in developing a variety
with resistance to race 4 of the soybean cyst nematode, we
screened over 35,000 F2 seedlings in 3 cycles of a modiﬁed
backcrossing program to obtain 125 agronomically desired
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types for advancing to replicated tests for yield evaluation.
“Many germplasm lines have been used in breeding
programs. Unless a speciﬁc quality is obtained or high
productivity they are not continued in the breeding program.
It is the lines with the Lincoln or Lee backgrounds that give
the productivity. There is no reason for a farmer to select a
variety with a 10% lower yield level just to achieve diversity,
since diversity in itself offers no protection. In the U.S. we
have people of many backgrounds. With an outbreak of
inﬂuenza we see little protection from diversity.
“Where protection is needed we do have diversity, but
this diversity was identiﬁed and incorporated in a planned
program covering a 30-year period. The variety Forrest has
in its background several strains from northeast China, two
strains from south central China, plus strains from Korea and
Japan. However, Forrest is widely accepted because of its
productivity, not because of its diverse background. Forrest
is resistant to two species of root-knot nematodes, two races
of soybean cyst nematodes, reniform nematodes, to the major
foliar diseases that we have in the South, and has a moderate
level of resistance to phytophthora rot.
“Progress has been made in developing highly
productive types higher in protein and lower in oil than the
general trend of varieties in production. These types may
have a place in our production program should sunﬂower,
palm oil, or other oilseed crops be greatly expanded. High
protein types may also have a specialty market for direct
food uses.
“Interest has been expressed in greatly modifying soy oil
composition. The variability within the soybean germplasm
collection does not offer promise for rapid progress in this
regard.
“Any variety developed by a plant breeder must be
productive if it is to be grown. At times appearance factors
may inﬂuence acceptance. However, we must realize that
U.S. markets frequently offer discounts, never premiums.
Thus, however seed composition may be modiﬁed, seed
yield cannot be sacriﬁced. Similarly as we build in protection
against pest problems, yield cannot be sacriﬁced.
“Soybean varieties have been available for production in
the northern latitude of the U.S. for some time. This year we
will have several thousand acres of soybeans grown in the
Rio Grande Valley [of southern Texas]. This gives us a series
of productive varieties covering a latitude range of about
48º to 26º. As the plant breeder develops more productive
varieties, he must have the help of other disciplines in
identifying factors which limit productions. As these
limiting factors are identiﬁed, then our germplasm collection
becomes an even more valuable asset as a place to search
for characters which can permit us to improve our breeding
material.
“Variety development is a continuous building program.
As new limiting factors are recognized the character to
correct these factors must be added, not substituted for other

desired qualities. In the past 30 years the number of soybean
breeders has increased manyfold. However, we will probably
continue to depend on a few moderately well ﬁnanced
research centers for major varietal improvements.” Address:
ARS, SEA, USDA, Delta Branch Exp. Station, Stoneville,
Mississippi 38776.
2269. INTSOY Newsletter (Urbana, Illinois). 1979.
Computerized systems for insect research. No. 18. p. 1-2.
Aug.
• Summary: “Disseminating information on soybean insects
is a major part of INTSOY’s entomology outreach program.
To aid research on soybean insects, two computerized
systems have been developed: the Soybean Insect Research
Information Center (SIRIC) and the International Reference
Collection of Soybean Arthropods (IRCSA). Established in
1969, these systems are joint projects of the Illinois Natural
History Survey and INTSOY.
“SIRIC. The four principal objectives of the SIRIC
system are: (1) To survey the world literature on soybeanrelated arthropods and to establish a data base for that
literature. (2) To collect and organize relevant documents
such as journal articles, book chapters, and reports and
to develop a retrieval capability through the use of code
descriptors [functioning like call numbers]. (3) To aid
researchers, students, and others by conducting computer
searches and by providing copies of documents in the
collection. (4) To compile and publish bibliographies on key
soybean pests.
“The literature now contains more than 17,000
documents.” “Bibliographic references and key words
describing the subject content of documents are stored for
retrieval in a computerized ﬁle that uses the University of
Illinois Cyber 175 computer. Computer searches of the
ﬁle are tailored to match the information needs of users
with the content of documents. The result is a printout of
bibliographic citations in alphabetical order.
“Bibliographies of the literature on important soybean
insect species are published in the series The Literature
of Arthropods Associated with Soybean. To date there
are ﬁve bibliographies on the following insects: (1) the
Mexican bean beetle, Epilachna varivestis Mulsant; (2) the
southern green stink bug, Nezara viridula (Linnaeus); (3)
the bean leaf beetles Cerotoma trifurcata (Foster) and C.
ruﬁcornis (Oliver); (4) the velvetbean caterpillar, Anticarsia
gemmatalis Hübner; and (5) the corn earworm and tobacco
budworm, Heliothis zea (Boddie) and H. virescens (F.).
“The services of SIRIC are provided without charge to
interested persons working with soybean insects. Soybean
workers have been served in 46 countries.”
A similar detailed description is given of IRCSA–the
International Reference Collection of Soybean-Associated
Arthropods. IRCSA now contains some 150,000 identiﬁed
specimens in about 2,500 species of soybean-associated
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insects and arthropods. “Curated in conventional fashion, the
material is maintained in about 300 U.S. National Museum
drawers and in 3,000 3-dram vials.” Note: 1 dram = 1.772
grams of weight; 1 ﬂuid dram =3.697 milliliters.
“With the exception of Chile, coverage of the New
World is essentially complete. Collections were initiated
from the United States, but about 5 years ago [i.e., 1974]
and intensive effort to survey Latin America was begun.
Knowledge of the soybean-associated arthropods of Mexico,
Brazil, and Colombia is such that we will soon be able to
prepare comprehensive regional treatments of those areas.”
2270. Pendleton, Johnny W. 1979. Cultural practices and
mechanization. In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 17-21.
• Summary: “The topic, Cultural Practices and
Mechanization, is the most important now or whether one
goes back 50 years or even 12,000 years, when agriculture
and civilization began. This is where the grower becomes
actively involved and expends his money and energy. This is
where all components of the art and science are synthesized
into a proﬁtable enterprise. Poor research or grandiose
hypotheses are quickly discarded in the competitive world of
present day agriculture.”
The author states that cultural practices encompass
variety selection through tillage, fertilizer, pest control,
planting pattern, harvesting, and storage. In his discussion,
he covers double cropping, minimum tillage, irrigation,
growth regulators, row spacing, and seed quality.
“Harvesting: Not until combines were brought into the
Midwest from Western wheat states in 1924 did soybean
acreage really increase. This crop has presented a great
challenge in reducing losses in the harvesting process. Until
recently average losses were 9 to 10 percent.
“The problems or challenges have been:
“1. Low uniform cutting heights must be maintained.
Low enough not to hit low pods, yet not pick up dirt or small
stones.
“2. Fast knife speed to not allow stalks to slip along the
knife blade.
“3. Cultivation practices which ‘earth up’ the rows.
“4. Gentle yet positive control of the plant to reduce
shatter or cutting losses before and after cutting.
“5. Save shattered beans.
“6. Lodged stalks or branches must be lifted above the
cutting zone.
“Agricultural Engineers Bichel and Hengen reviewed
nine patents to help satisfy these requirements. Their
conclusion was that only the Hume-Love ﬂoating cutter bar,
Baker’s bean plow, and the Sutherland row crop head have
led to production models.
“The ﬂail or beater harvesters used before combines
resulted in 40% ﬁeld losses, the cut and thresh methods

which involved mowing, windrowing, hand cocking, hauling
and threshing often resulted in 50% losses primarily by the
seed shattering during all these operations.
“Recent innovations are the air jet system on the cutter
bar developed at the University of Illinois, and the puller
developed at Purdue University. Both reduced losses by 4050 percent but have practical problems. The increased power
requirement of the air jets and the dirt problem introduced by
the pullers remain as challenges.
“The introduction of soybean row crop heads and/
or ﬂexible bar headers will. reduce ﬁeld losses to almost
half that of conventional grain combine heads. These have
potential of leaving only 3-5% in the ﬁeld.
“The new rotary cylinder combines may have special
appeal to seedsmen because the seeds are not separated from
the pods as violently as in conventional combines.
“All agricultural engineers working on the soybean
harvest loss problem would dearly love to see the plant
breeders eliminate plant lodging and raise the podding height
greater than six inches above the soil surface.” Address:
Agronomy Dep., Univ. of Wisconsin.
2271. Shaw, W.C.; Wax, L.M.; McWhorter, C.G.; Dowler,
C.C.; Andersen, R.N. 1979. Progress in the development
of weed control technology for soybean production. In:
R.W. Judd, ed. 1979. 50 Years with Soybeans. Urbana, IL:
National Soybean Crop Improvement Council. 86 p. See p.
50-63. [43 ref]
• Summary: “Even though farmers use the best current pest
management technology in soybean production, losses in
yield and quality caused by all pests are estimated at 20 to
30 percent of potential production. Of the total estimated
loss caused by all pests, about 50 percent of the loss can be
attributed to weeds (8, 29).
“Weeds cause serious reductions in yield and quality
of soybeans and greatly increase soybean production costs.
They compete with soybeans for moisture, mineral nutrients,
light, and other growth requirements. Weeds increase
the cost of seedbed preparation, cultivation, fertilization,
harvesting, cleaning, and marketing. They increase the cost
of equipment, manpower requirements, machine horsepower
requirements, energy requirements, and they also harbor
insects, diseases, and nematodes which damage soybeans (8,
29).
“The losses caused by weeds in soybeans are estimated
at about 10 percent of potential production. In 1978, the
losses due to reduced yield and quality amounted to $1.2
billion, and the cost of weed control was about $1 billion.
Farmers currently treat approximately 80 percent of the
planted soybean acreage with herbicides at a cost of more
than $400 million. They also spend more than $600 million
for cultural weed control practices, including seedbed
preparation and cultivation. Thus, the current annual losses
caused by weeds and the cost of their control amount to
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about $2.2 billion, and this amount is greater than costs
associated with all other pests combined (8, 29).
“Progress in the Development of Weed Control
Technology: In view of the current losses caused by weeds in
soybean production and the cost of their control, has progress
been made in the development of improved weed control
technology? The evidence for improvement is signiﬁcant. In
the past 25 years the improved weed control technology that
has been developed through research has resulted in reducing
the losses in yield and quality caused by weeds from about
20 percent to about 10 percent. In other words, if we were
using today the weed control technology that was available
25 years ago, our losses in soybean yield and quality caused
by weeds and the cost of their control would amount to
about $3.4 billion annually. Thus the improvements in weed
control technology that have been made through research
in the past 25 years are saving on the average about $1.2
billion annually for soybean farmers and consumers. Thus,
the beneﬁts from this technology are distributed throughout
society to all Americans in terms of higher yields of better
quality soybeans with fewer losses from weeds (8, 13, 29,
32, 33).
“The development of selective chemical weed
control technology has spearheaded the advances in weed
control technology for soybean production. In 1947 when
preemergence chemical weed control was discovered, not
a single herbicide was registered for controlling weeds in
soybeans in the United States. The ﬁrst experiments that
led to development of selective chemical methods of weed
control in soybeans were conducted in 1948 (21, 22). In
1978, just 30 years later, there were 30 individual herbicides
registered for weed control in soybeans. In addition, more
than 60 herbicide mixtures and combination herbicide
treatments are registered for weed control in soybeans.
Nevertheless, of the total soybean acreage treated with
herbicides, six herbicides or mixtures of these are used on
more than 50 percent of the treated acreage. This array of
selective herbicides provides soybean farmers with a wide
choice of chemicals to control the broad spectrum of weeds
in continuously shifting weed populations in the several
soybean production areas (29).
“Paralleling the development of selective chemical weed
control practices in soybean production was the development
of herbicide application technology and equipment such
as low-volume sprayers; granular applicators; airplane
applicators; ﬂat-fan, hollow-cone, solid-cone, and boom-jet
nozzles; mist blowers; band applicators; low-drift application
technology and equipment; controlled release formulations;
recirculating sprayers; and rope wick and other roller-wiper
type herbicide applicators (24, 28, 35). In addition, we
discovered and developed preplanting soil-incorporated
and subsurface applied selective herbicide treatments;
preemergence soil-applied treatments; postemergence
foliage and directed postemergence treatments; herbicide

applications in the row with crop seeds; herbicide
applications to seed coats of crop seeds; and a wide variety
of engineering advances that have enabled farmers to apply
the precise amount of the herbicide at the appropriate time
in the exact place for maximum effectiveness in controlling
weeds with minimum effects on soybeans and other
nontarget components in the environment (27).
“Prior to and during the period of chemical weed
control development, we made improvements in cultural and
mechanical weed control technology such as fast-moving,
shallow, tractor cultivators; rotary hoes; blade and sweep
cultivators; oil and gas burners for ﬂame weed control; and
the use of electrical weed control technology. Cultural weed
control practices emphasized seedbed preparation, weed-free
soybean seed, early-planted varieties, fertilizer placement
and timing, closer rows, closer planting in the rows, crop
rotations, and ﬁeld sanitation (24, 28, 35).
“Biological control of weeds by the use of plant
pathogens, insects, and other organisms offers new
approaches for the future. Plant pathogens have already
been developed for control of several weeds in rice, cotton,
soybeans, and other crops. Insects are now used successfully
to control more than 20 species of weeds on rangelands and
in aquatic sites. The potential for using insects to control
weeds in crops is also under current study (24, 28, 35).
“Perhaps the greatest advances in the development of
weed control technology for soybean production are reﬂected
in the development of integrated weed management systems
(IWMS) based on (a) crop rotation, (b) tillage for seedbed
preparation and cultivation, (c) selective chemical weed
control herbicide treatments, (d) selective herbicide mixtures,
(e) combinations of selective herbicide treatments, and (f)
the rotation of selective herbicides when used on the same
crop and when used in crop rotations. Progress has also been
made in developing a better basic understanding of soybean
growth, weed ecology, and the effects of weed control
technology on soybeans, other crops, weed populations, and
nontarget components of the environment (23, 24, 25, 26, 27,
28, 30).
“Basic research has provided us with a better
understanding of the ecology, phenology, physiology,
biochemistry, and botanical aspects of weeds. We have
learned more about the life cycles of weeds so that we
can now determine those stages in their growth and the
physiological and biochemical systems that are most
vulnerable to control. We also need to develop a better
understanding of the impact of soybean genetics on weed
control including tolerance of varieties to herbicides,
differential competitiveness of varieties with weeds, and
inﬂuence of maturity dates of varieties on weeds (14, 15, 16,
17, 18, 21, 42). Expanded research is needed.
“We are beginning to develop a better understanding
of weed-crop ecology. The role of allelopathy in weed-crop
ecology is probably far greater than previously believed.
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Secondary phytotoxic chemicals from crops and weeds are
being isolated, identiﬁed, and synthesized. This progress will
provide us with new approaches to chemical and biological
methods of weed control. We must expand these studies (30,
31).
“Through basic research we have developed a better
understanding of the acute and chronic toxicological effects
of herbicides and their impact on the environment. Criteria
and methods for measuring their environmental impact
have been developed. A pool of fundamental information is
gradually providing the data and knowledge necessary for
predicting their environmental impact before they are widely
used (10, 19, 34, 36). Much remains to be done.
“We are emphasizing the development of IWMS
research approaches to the control of weeds in soybeans
as a part of total farm and regional management of
agroecosystems rather than to specialize too narrowly in
our research to develop only control components. In an
integrated weed management agroeco-systems approach
to weed control, we are rotating crops, rotating herbicides
on crops, and using combination herbicide treatments,
sequential treatments, and mixtures of herbicides in a
management system that includes mechanical, cultural,
ecological, and biological methods. We need to more
fully investigate these research approaches to developing
integrated weed management technology (5, 6, 7, 9, 12,
13, 25, 26, 30, 32)” (Continued). Address: Weed scientists,
USDA.
2272. Shaw, W.C.; Wax, L.M.; McWhorter, C.G.; Dowler,
C.C.; Andersen, R.N. 1979. Progress in the development
of weed control technology for soybean production
(Continued–Document part II). In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 50-63. [43 ref]
• Summary: (Continued): “In our basic ecological
research we are developing a better understanding of weed
population dynamics, threshold levels requiring control, and
shifts in weed populations as inﬂuenced by chemical and
nonchemical control technology. We are rapidly developing
the capability of predicting ecological changes in weed
populations. This knowledge facilitates an adjustment
of weed control technology to prevent undesirable shifts
in weed populations that hinder control. This area of
weed science provides almost unlimited challenges for
improvement (17, 38, 39, 41).
“Excellent progress has been made in determining
which herbicides and combination treatments and application
techniques are most effective in making minimum tillage,
zero tillage, or optimum tillage possible in soybean
production. These practices reduce soil erosion; conserve
water, soil, and fossil fuel; reduce herbicide volatility; and
retard the loss of some herbicides in sediment, sheet erosion,
and runoff (1, 2, 4, 6, 7, 10, 18, 19, 23, 34, 36, 40, 43).

“Progress has been made through basic research to
improve the effectiveness of most herbicides by providing
technology which enables us to assure adequate, but not
excessive, residual activity. Good progress is being made in
developing herbicides with controlled-release characteristics
for weed control in soybeans. Research is underway to
exploit the potential of controlled release characteristics of
polymerized herbicides, copolymers, encapsulation, crop
seed coatings, and related formulation techniques. Such
approaches will enhance the release of active herbicide
moieties uniformly over predetermined periods of time.
Success in the development of such technology will help
revolutionize both the performance efﬁciency and safety of
chemical weed control. There are good chances that initial
rates of application can be reduced. Losses from volatility,
undesirable downward movement through the soil proﬁle,
crop damage, sheet erosion, drift, and other environmental
problems will be reduced (1, 2, 3, 4, 6, 10, 18, 19, 20, 34, 36,
37, 40).
“Progress has also been made in the development of
weed seed germination stimulants that can signiﬁcantly
improve weed management technology. We are attempting to
develop uniform germination for most weed species through
the development and use of germination stimulants. Through
this approach, chemical weed control could be signiﬁcantly
improved by stimulating uniform germination of weed
populations and using fewer herbicide applications to control
them.
“We are also making progress in the development
of improved methods for the detection, measurement,
and elimination or minimization of herbicidal residues
in plants, animals, soils, air, and water. We are devoting
increased research emphasis to the development of a basic
understanding of the adsorption of herbicides by soils,
absorption by plants, photodecomposition, degradation
by microorganisms, volatilization, drift, aerial dissipation,
chemical reactions, leaching, and surface runoff. Increased
basic research is needed to develop a better understanding of
the penetration, translocation, sites of action, mechanisms of
action, metabolism in plants and soils, and the behavior, fate,
and effects of herbicides in plants, soils, and the environment
(1, 2, 3, 4, 10, 18, 19, 20, 23, 34, 36, 37, 40).
“Impact of Advances in Weed Control Technology
on Soybean Production: Advances in and cost of weed
control technology in soybean production are difﬁcult to
assess unless they are evaluated as a part of our total farm
management production and protection technology which
includes: genetically improved varieties; improved crop
management practices; better plant nutrition; improved water
management, farm equipment, and mechanization practices;
improved irrigation equipment, principles, and practices;
and efﬁcient control of diseases, insects, nematodes,
parasites, and other pests. These production and protection
practices have been integrated into high-yielding soybean
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agroecosystems compatible with a quality environment. They
have had far reaching beneﬁts (4, 6, 7, 8, 9, 12, 13, 25, 30,
31, 32, 33, 38, 43).
“Advances in chemical weed control technology have
had a major impact on all phases of soybean production,
including the development and selection of varieties,
seedbed preparation, method of seeding, and seeding rates.
Chemical weed control technology has also made possible
a wide choice of row spacings, plant spacings in the row,
and plant populations. Chemical weed control has also had a
major inﬂuence on fertilizer practices, including the time of
application and placement (9, 25, 29, 30, 31).
“Tillage and cultivation techniques have been
revolutionized in soybean production because of the parallel
developments in chemical weed control technology. For
soybeans, chemical weed control as a part of IWMS now
makes minimum tillage possible. Even zero tillage now
seems feasible on certain soil types. Weed control has had
a major impact on irrigation practices, harvesting, seed
cleaning-operations, and erosion control (28, 30).
“Soybean production is on the threshold of a
breakthrough in production efﬁciency because of the impact
of improved weed control technology. New practices have
already established the necessity for a new research cycle
in production that can result in new plateaus in yields,
quality, and production and harvesting efﬁciency. These are
the kinds of beneﬁts that are difﬁcult to assess in terms of
dollar values. Perhaps it is simply best to state that modern
soybean farming as we know it has closely paralleled the
development of weed control technology, and soybeans
could not be produced as efﬁciently without the use of
selective herbicides and integrated cultural and mechanical
weed control practices (28).
“A 14-year (1964-1978) IWMS research program
conducted cooperatively by the Illinois Agricultural
Experiment Station and Agricultural Research, Science and
Education Administration, U.S. Department of Agriculture,
at Urbana, Illinois, provides striking evidence of the
impact of weed control technology on soybean production.
Chemical weed control signiﬁcantly increased yields,
reduced weed seeds in soil, reduced tillage, improved
harvesting efﬁciency, reduced labor requirements, and
dramatically increased net farm proﬁts without damage to
the biological, chemical, or physical properties of the soil;
without reducing the productivity of the soil; and without
causing undesirable shifts in weed populations. There is no
evidence from this long and intensive research program that
any weed species in the study has become more resistant to a
speciﬁc herbicide (13, 32, 33).
“Yields of soybeans and corn in the 14-year study were
increased dramatically with the use of herbicides plus one
cultivation as compared with three cultivations without
herbicides. Using a different herbicide treatment each
year in soybeans increased yields by 17 percent, both in

continuous soybeans and soybeans grown in rotation with
wheat and corn. Using a different herbicide treatment each
year increased corn yields by 30 percent in continuous corn
and by 25 percent when corn was rotated with soybeans and
other crops (13, 32, 33).
“The net proﬁt per acre after all costs of production
were deducted was substantially higher when the cropping
sequence included herbicides as compared to cultural weed
control. For example, in a three-year rotation of corn-cornsoybeans, the net proﬁt per acre per year during the period
was $25.46 using cultural practices. The same rotations with
herbicides returned $57.97 per acre per year, or an increase
of 64 percent on the net return (13, 32, 33).
“Weed Problems in Soybean Production: Although
signiﬁcant progress has been made in the development of
weed control technology for use in soybean production,
weeds continue to cause severe reductions in yield and
quality. The soil provides an almost endless reservoir for
weed reinfestation. In addition as changes in production
technology occur–including the use of cropping sequences
and rotations, cultivation, chemical, and other nonchemical
methods of weed control–ecological shifts in the weed
spectrum also occur. These ecological shifts provide the
impetus for continuing weed research and expanding it as
resources permit. The persistence of weed seeds in the soil,
the quantities and diversity of weed seeds in the soil, and the
certainty of ecological shifts in weed populations also require
the skillful use of IWMS. Even when the most effective
weed control technology is used, there are still serious weed
problems that remain unsolved in soybean production (7, 12,
17, 30, 31, 32, 33, 39, 41). Some of these are outlined below.
The authors then lists weed problems in speciﬁc regions.
For each of four regions they list in tabular for: 10 most
common weeds. 10 most troublesome weeds. 10 most costly
weeds.
The 5 most costly weeds are as follows. In the midAtlantic region: Jimsonweed, yerba-de-tago, spurred anoda,
giant foxtail, sicklepod.
In the Southeastern region: Sicklepod, cocklebur, annual
morningglory, johnsongrass, pigweeds.
In the Delta region: Johnsongrass, prickly sida,
cocklebur, nutsedges, annual morningglory.
In the North Central region: Cocklebur, velvetleaf,
milkweeds, yellow nutsedge, giant foxtail (Continued).
Address: Weed scientists, USDA.
2273. Shaw, W.C.; Wax, L.M.; McWhorter, C.G.; Dowler,
C.C.; Andersen, R.N. 1979. Progress in the development
of weed control technology for soybean production
(Continued–Document part III). In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 50-63. [43 ref]
• Summary: (Continued): “In the North Central Region, for
example, weeds that are expected to become more vigorous
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and cause greater damage under reduced tillage systems
include jerusalem artichoke, climbing milkweed, common
milkweed, wirestem muhly, ﬁeld bindweed, hedge bindweed,
wild sweetpotato, horsenettle, trumpetcreeper, and hemp
dogbane. The control of these weeds and others in the other
soybean-production areas will require research to develop
improved control technology.
“Future Trends in Weed Control Technology for
Soybean Production: Current weed control technology
and weed control technology improvements in the future
can be expected to cause the following trends in soybean
protection technology: (a) earlier planting, (b) less tillage for
seedbed preparation, (c) less cultivation, (d) narrower rows,
(e) shorter varieties (semidwarf), (f) increased use of new
herbicides with greater selectivity and less persistence, and
better herbicide mixtures and combination treatments, (g)
controlled-release formulations of herbicides and herbicide
mixtures, and (h) signiﬁcant improvements in herbicide
application equipment and methods of application (12, 17,
28, 30, 31, 32, 33).
“High-Priority Needs: Progress in the future will require
implementation of the high-priority research approaches
outlined below. This research cannot be implemented by
redirection of current weed research scientists. Additional
resources will be required to achieve the development of
signiﬁcantly improved integrated weed management systems
technology for soybean production. Several assessments of
these needs have been reported and they are summarized in
Table 1 (27).
“Our future progress in developing IWMS for soybean
production will be determined largely by the resources
we allocate to support research to develop: (a) a better
fundamental understanding of weeds and their vulnerability
to control; (b) new approaches and new, more effective
biological, genetic, physical, cultural, ecological, and
chemical control components; (c) total farm agroecosystems
approaches to weed management; (d) an understanding
of the effects of herbicides on human health, plant and
animal growth, soils, water, and the total environment of
man, domestic animals, and wildlife; (e) knowledge of
the beneﬁts, costs, limitations, and risks of current weed
management practices; (f) formulations of economical, more
effective, more efﬁcient, and less toxic herbicides with less
risks of residues and carry-over damage to subsequent crops;
(g) safety measures that are practical and easy to follow in
the application of herbicides; (h) technology for combining
these techniques and practices into productive integrated
weed management systems and soybean agroecosystms
that are compatible with a quality environment; and
(i) regulations that enhance preventive weed control
technology by minimizing the importation of noxious weeds,
restricting the intrastate and interstate ﬂow of weeds, and
by providing Federal and State coordination and support for
the elimination of infestations of newly introduced noxious

weeds (12, 17, 27, 28, 30, 31, 32, 33).
“We must carefully examine the costs, beneﬁts, and
risks of all components in IWMS for soybean production.
When this has been done using acceptable scientiﬁc criteria–
if the risks remain unacceptable–such methods should be
discontinued and replaced with safer alternatives. If such
alternatives are not available, research scientists must
develop them (29).
“We must achieve and maintain a ﬁne balance. On the
one hand we must understand the ecological signiﬁcance
of weeds and the methods used for their control. On the
other hand we must prevent weeds from jeopardizing the
environment and our health and comfort and our capacity
for producing food and ﬁber. We must also protect our
environment against the potential hazards of methods used
to control weeds. Costs, beneﬁts, and risks must be carefully
weighed before decisions can be made that are clearly in the
public interest. We are conﬁdent that we will succeed.”
Table 1 (p. 60) titled “Research Needed to Develop
Weed Control Technology for Soybean Production,” under
“Areas of Needed Research,” lists six priorities:
“1. Develop integrated weed management systems
“2. Develop improved techniques to control new and
difﬁcult-to-control weeds
“3. Develop optimum tillage practices
“4. Develop equipment and methods for more effective
and economical control
“5. Determine genetic, biological, and physiological
responses of soybeans and weeds to control practices
“6. Research on competition and ecology of troublesome
weeds.” Address: Weed scientists, USDA.
2274. Shen, C.Y. 1979. Integrated plant protection in the
People’s Republic of China with emphasis on soybeans.
Paper presented at International Congress of Plant Protection
& 71st Annual Meeting of the American Phytopathological
Society. Paper No. 377. Held 5-11 Aug. 1979 in Washington,
DC. *
Address: APS, 3340 Pilot Knob Rd., St. Paul, Minnesota.
2275. Soybean Digest. 1979. Can breeders tame wild
soybean varieties. July/Aug. p. SID-6.
• Summary: Discusses the work of Ted Hymowitz at the
Univ. of Illinois. His research with wild species began in
1971. “Wild, perennial soybean relatives native to Australia
and the South Paciﬁc islands, may be of use to plant breeders
in increasing soybean yields and disease resistance... ‘Some
of these species are found in the Australian desert and are
obviously drought-tolerant. Others found along coastal
areas may be salt-tolerant and some are resistant to certain
viruses,’ Hymowitz notes.
“Although these plants are not suitable for cultivation,
wild species may be useful if hybridized to domestic soybean
varieties.”
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“Plants were located, seed collected and grown in
University of Illinois greenhouses.
“’We made a number of crosses and found pollination
takes place quite well. The pollen of the wild species does
fertilize the soybean–but a few weeks after the pod is
formed, it aborts,’ Hymowitz reports. He suspects the mother
plant causes the abortion and hopes to remedy the problem
by removing the pods very early and growing them out in
artiﬁcial media. When young pods are removed from the
plant they are placed in media where temperature and height
conditions are corrected. The pod is then grown to maturity.
“Hymowitz said this research must be considered in the
area of fundamental knowledge. ‘The more we can learn
about the wild relative of the soybean the more we learn
about the soybean. From this basic information, hopefully
applied information will be developed.’
“It is important to maintain a germplasm collection for
plant breeders to use as raw material for developing new
varieties.
“’When there is an outbreak of a disease, a breeder
goes to a pathologist to identify a particular organism. They
isolate the organism and go to the germplasm collection to
locate any soybeans that are resistant. Breeders will ﬁnd out
how it’s inherited and incorporate that information into new
varieties, explains Hymowitz.
“’Having a large and diverse collection is of utmost
importance,’ he adds. ‘We never know what diseases or
pests will attack soybeans in the future. This collection of
soybeans and its wild relatives will perhaps provide the
breeder with sources of resistance.’”
A photo shows Prof. Hymowitz examining wild soybean
plants as they grow up vertical strings.
2276. Turnipseed, Sam G. 1979. A brief history of soybean
entomology in the United States. In: R.W. Judd, ed. 1979. 50
Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 36-38.
• Summary: “Even though the soybean has ancient origins
in the Orient, little attention was given to entomological
aspects of its culture prior to 1960. There were, however,
notable exceptions that usually involved speciﬁc insects, but
there were no in-depth studies of insects associated with the
crop. In 1969, only eight scientists were devoted full-time
to soybean entomology research in the United States. By
1973, at least 10 experiment stations and U.S. Department
of Agriculture laboratories had developed in-depth programs
that involved at least 30 specialists in the various aspects of
soybean entomology. Currently entomologists have provided
leadership in developing multidisciplinary researchextension programs that include weed scientists, plant
pathologists, nematologists, systems scientists, economists,
and production agronomists as well as members of their own
profession.
“Although soybean production in the U.S. ﬁrst gained

prominence in the mid-western states and major production
is still more concentrated there, expanded production in
our southern states has been phenomenal in the last 25-30
years. It is in this area that large complexes of economically
important insect-pests attack the crop, whereas insect
outbreaks are much less frequent in northern states. Most
economic losses result from outbreaks of foliage and podfeeders, which occur in August and September during
reproductive growth stages. Entomological efforts had to
increase in order to protect the cop from drastic economic
losses.
“Soybean entomology was reviewed by Turnipseed
and Kogan in 1976 in the Annual Review of Entomology
V.21, pp. 247-282. This review may be useful as a reference
source to determine some of the historical aspects of soybean
entomology and most of the speciﬁc examples cited below
are included therein.
“In examining some of the earlier work on speciﬁc
insects we ﬁnd numerous examples of scientiﬁc merit.
The life history of the velvetbean caterpillar (VBC) was
published by J.R. Watson in 1916. W.A. Douglas and W.E.
Hinds published separate accounts in 1930 of VBC as a pest
of soybeans in Texas and Louisiana. In 1942, L.O. Ellisor
published notes on biology and control of VBC. The lesser
cornstalk borer was included in a USDA bulletin in 1917
by Luginbill and Ainslie. L.B. Smith reported the green
cloverworm as a pest of soybeans in Virginia followed
by Sherman’s work on the same insect in 1920. In 1930,
excellent works on the bean leaf beetle were published by
Isely in Arkansas and Eddy and Nettles in South Carolina.
Eddy also published a South Carolina Bulletin on the
Mexican bean beetle in 1929. Johnson and Hollowell
discussed in 1935 the relationship of pubescent and glabrous
characters of soybeans to injury by the potato leafhopper.
“Early surveys on soybean insects came from the
Midwest. Balduf published on the insects of soybeans in
Ohio in 1923. Later (1948) Kretzschmar did the same in
Minnesota with emphasis on sampling techniques. In 1962,
Blickenstaff and Huggans listed soybean insects and related
arthropods in Missouri.
“Until the early 1960’s there was not a single
entomologist working full-time on soybean insects.
However, in 1961, two graduates of North Carolina State
College began programs in soybean insect research. Dave
Daugherty was hired by USDA to work half-time on soybean
insects and half-time on grasshoppers in Missouri and Sam
Turnipseed was employed by Clemson University to work
full-time on soybean insects in South Carolina. Daugherty
published on the relationship of stink bugs and yeast spot
disease and Turnipseed on economic damage thresholds and
chemical control.
“Probably the most important factor contributing to
entomological research on soybeans was the formation of
a work group in the southern states in the mid 1960’s that
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led to the formation of Regional Project S-74, ‘Biology
and Control of Arthropods on Soybeans’. This project has
continued as a strong inﬂuence on research nationwide. It
was formalized in the late 1960’s and from the outset was
national in nature. A list of those attending the meetings
in Montgomery, Alabama in 1971 is indicative of research
efforts in various parts of the country. Those attending were:
Bob Riley–USDA, Washington, DC: Max Bass–Auburn
University, Auburn, Alabama: Phil Tugwell–University of
Arkansas, Fayetteville, Arkansas; Gerald Greene–University
of Florida, Quincy, Florida; Jim Todd University of Georgia,
Tifton, GA; Marcos Kogan–University of Illinois, Urbana,
IL: Del Broersma–Purdue University, Lafayette, Indiana:
Dale Newsom–LSU, Baton Rouge, Louisiana; Jack Bailey–
USDA, Stoneville, Mississippi; Edgar Hartwig (Soybean
Breeder)–USDA, Stoneville, Mississippi; Henry Pitre–
Mississippi State University, State College, Mississippi;
Jim Hatchett–USDA, Columbia, Missouri; Bill Campbell–
NCSU, Raleigh, North Carolina; Sam Turnipseed–Clemson
University, Blackville, South Carolina; and John Smith–VPI,
Holland, Virginia. This list is not inclusive of other important
research programs in soybean entomology. The program in
Iowa, headed by Larry Pedigo, should be mentioned.
“Added impetus was given local and national programs
through the activities of the National Soybean Crop
Improvement Council, the American Soybean Association
and local grower operated boards. Such activities resulted in
signiﬁcant increases in state and federal support.
“The development in the early 1970’s of two projects
at the University of Illinois continues to have a strong
effect on soybean entomology. These projects were: (1) An
information and retrieval system of the world literature on
soybean arthropods and (2) a world collection of soybean
arthropods.
“A milestone which enabled strong efforts to be
organized in several states was the funding of the so-called
‘Huffaker Project’ entitled ‘The Principles, Strategies
and Tactics of Pest Population Regulation and Control in
Soybean Ecosystems.’ This project was jointly funded in the
early 1970’s by NSF and EPA and, along with the previously
mentioned activities, enabled strong program building in
certain states. For example, in South Carolina we were
enabled to include in our soybean program, Mike Sullivan
on host plant resistance, Merle Shepard on biocontrol and
modeling and Gerry Carrier in insect pathology. Also, Jim
Maxwell worked with us in soybean breeding for pest
resistance. Currently, a Consortium on Integrated Pest
Management, supported by EPA, is helping to bring together
scientists from the various pest disciplines in several states
to develop concerted efforts in managing major pests in
soybean production.
“Most of the major soybean producing states in areas
where insects present real problems have research and
extension work on soybean insects. Faces have changed

in the last few years and new ones have been added.
For example, Gerald Greene has departed Florida for
the Midwest and Don Herzog now ‘heads up’ soybean
entomology work in that state. This is only one of many
changes that could be described, but will not be in this brief
history.
“History, entomologically speaking, is being made
right now in soybeans, and, with the proper perspective and
adequate support, Pest Management (Weeds, Insects and
Diseases) will become a better deﬁned, more uniﬁed part
of production of the crop.” Address: Dep. of Entomology,
Clemson Univ., Blackville, South Carolina.
2277. van den Bosch, Robert. 1979. The Plowboy Interview:
Stop the “pesticide conspiracy.” Mother Earth News. July/
Aug. p. 16-20, 22.
• Summary: One of the world’s most outspoken proponents
of integrated, ecologically sound, insect control, Dr. van den
Bosch–author of The Pesticide Conspiracy–died suddenly
of a heart attack on 19 Nov. 1978. The following is the last
interview granted by the controversial entomologist before
his death. The introduction is by Dr. van den Bosch’s friend
and compatriot in the struggle to protect our environment,
Paul Ehrlich.
The present system of pesticide use will not control
insects in the long run (they evolve resistance), and often in
the short run too. Biological control uses natural predators as
a way of getting off the “pesticide treadmill.”
Says Dr. van den Bosch: “I am challenging the system
that supports the pesticide maﬁa... thus its members... resort
to attacks upon my personality, integrity, intentions, and
motivations... to silence me.” “... when we brought our
killer chemicals into the act... we not only harmed many
higher animals, but also destroyed great numbers of the
beneﬁcial insects that prey on other bugs!” Address: Prof.
of Entomology, Chairman, Div. of Biological Control,
University of California at Berkeley.
2278. Dreyer, D.L.; Binder, R.G.; Chan, B.G.; Waiss, A.C.,
Jr.; Hartwig, E.E. 1979. Pinitol, a larval growth inhibitor for
Heliothis zea in soybeans. Experientia 35(9):1182-83. Sept.
15. [12 ref]
• Summary: Pinitol, a methanol extract of soybean leaves,
inhibits the growth of Heliothis zea. Address: USDA Science
and Education Administration, Western Regional Research
Center, Berkeley, California 94710 and Soybean Production
Research Lab., Stoneville, Mississippi 38776.
2279. Auch, D.E.; Arnold, W.E. 1979. Dicamba use and
injury on soybeans (Glycine max) in South Dakota. Weed
Science 26(5):471-75. Sept. [16 ref]
• Summary: Soybeans are extremely sensitive to dicamba,
which controls certain broadleaf weeds in corn, small grain
and pasture. Since soybeans are often grown adjacent to
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corn, drift injury can occur from dicamba application to corn.
Address: Former Graduate Research Asst. and Assoc. Prof.,
respectively, Plant Science Dep., South Dakota State Univ.,
Brookings, SD 57007.
2280. Bernaux, P. 1979. Identiﬁcation de quelques maladies
du soja au Cameroun [Identiﬁcation of some soybean
diseases in Cameroon]. Agronomie Tropicale (France)
34(3):301-04. July/Sept. [12 ref. Fre]
• Summary: Eight bacterial and viral diseases, observed in
Cameroon during 1978, are described. Address: Chargé de
Recherches INRA–Laboratoire de Recherches de la chaire de
botanique et pathologie végétale ENSA 34060 Montpellier–
Cédex, Francee.
2281. Carlson, Elmer C.; Beard, B.H.; Tarailo, R.; Witt,
R.L. 1979. Testing soybeans for resistance to spider mites.
California Agriculture 33(9):9-11. Sept.
• Summary: “Spider mites [Tetranychus urticae (Koch) and
T. paciﬁcus (McGregor)] have been the most important pest
on soybeans grown in California in at least ﬁve of the last
seven years. While it may be possible to control these pests
with chemicals or even with integrated pest management,
host-plant resistance would be more satisfactory.” Address:
1. Specialist in Entomology, Emeritus, Univ. of California,
Davis; 2. Research Geneticist, USDA, SEA-AR, Agronomy
and Range Science, Univ. of California, Davis; 3. Research
Technician (plants), USDA, SEA-AR, Fresno; 4. Staff
Research Assoc., Entomology Dep., Univ. of California,
Davis. All: California.
2282. Girard, J.-C. 1979. Mise en évidence de deux maladies
sur des graines de soja en provenance du Sénégal [Report
of two diseases on soybean seeds originating in Senegal].
Agronomie Tropicale (France) 34(3):305-07. July/Sept. [4
ref. Fre]
• Summary: Two soybean parasites (Colletotrichum
dematium var. truncata and Phomopsis sojae) were isolated
from soybean seeds that were grown in Senegal, and sent
to France by M. Larcher of ISRA (l’Institut Sénégalais
de Recherches Agricoles). The soybean is a new crop in
Senegal. Address: Phytopathologiste, IRAT/GERDAT, B.P.
5035, 34032 Montpellier, France.
2283. Johnson, R.R.; Wax, L.M. 1979. Soybean stand
establishment and yield as affected by herbicides and cultural
practices. Agronomy Journal 71(5):880-84. Sept/Oct. [11 ref]
• Summary: Nowadays when soybean stands are reduced,
herbicides are often blamed for the problem. The purpose “of
this research was to determine if metribuzin and/or vernolate
herbicides interact with other cultural variables to reduce
stands and grain yield.”
“Our data suggests that even when visual symptoms of
herbicide injury occur, cultural variables such as seedbed

conditions, seed quality, and minor differences in planting
depth are often the major variables causing stand problems.”
Address: 1. Assoc. professor, Dep. of Agronomy; 2. Research
agronomist, SEA-AR, USDA. Both: Univ. of Illinois,
Urbana, IL 61801.
2284. Ogle, H.J.; Byth, D.E.; McLean, R. 1979. Effect of
rust (Phakospora pachyrhizi) on soybean yield and quality
in south-eastern Queensland. Australian J. of Agricultural
Research 30(5):883-94. Sept. [25 ref]
Address: Dep. of Agriculture, Univ. of Queensland, St.
Lucia, Qld. 4067 [Australia].
2285. Pryde, E.H. 1979. Fats and oils as chemical
intermediates: Present trend and future uses. J. of the
American Oil Chemists’ Society 56(9):849-54. Sept. [42 ref]
• Summary: Contents: Abstract. Introduction. The
current situation in synthetic organic chemicals.
Fats and oils: Adhesives, agrichemicals (herbicides,
insecticides, fungicides, plant grown regulators), coatings,
corrosion inhibitors, evaporation retardants, engineering
thermoplastics, fabric softeners, plastic additives, surfactants,
synthetic lubricants. The future for fats and oils.
Fig. 1, a diagram titled “Uses of soybeans,” lists the
following industrial products made from crude soybean oil:
Coatings, detergents, vinyl plasticizers, adhesives, and fatty
acids. The latter are used in emulsiﬁers, pharmaceuticals,
antioxidants, and vitamin E. Address: Northern Regional
Research Center, Peoria, Illinois 61604.
2286. Universiti Pertanian Malaysia. 1979. Kekacang di
tropika: Sebuah bibliograﬁ [Legumes in the tropics: A
bibliography]. Serdang, Selangor, Malaysia: UPM. 70 leaves.
Sept. Author index. 28 cm. [1029 ref. Eng; Mal]
• Summary: Developed in preparation for a symposium on
Legumes in the Tropics, held 13-17 Nov. 1979 at Fakulti
Pertanian, Universiti Pertanian Malaysia. The publications
are arranged according to broad subject headings and within
each heading listed alphabetically by title. Materials marked
with an * are available in the university library.
Contents: Introduction. Bibliographies. Journal
abbreviations. 1. Botany. 2. Agronomy (Cropping system
cultivation, rhizobium, seed technology, soil science &
microbiology). 3. Plant protection (General, diseases, pests).
4. Food technology (Diets and supplements, nutritive value,
human instruction, products, method of processing). 5.
Economic and social aspect (General, marketing trade and
prices, production, supply and demand). Author indexes.
Leguminous plants are found throughout the world, but
the greatest variety grows in the tropics. The main legumes
covered are soya bean, groundnuts, winged bean, mung bean,
and long bean. Address: Serdang, Selangar, Malaysia.
2287. Frank, Stephen. 1979. Soybeans take root in county.
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Recorder (Greenﬁeld, Massachusetts). Oct. 30. Section B. p.
1. Tuesday.
• Summary: “The ﬁrst cash crop of soybeans grown in
Franklin County has been harvested and loaded onto the bed
of Charles Warner’s truck... From Warner’s truck the beans
will be put through a fanning mill to separate out rocks and
dirt. Then the beans will be loaded into bushel bags” and
transported to the New England Soy Dairy at 305 Wells St.
in Greenﬁeld for use in making tofu.
Warner, whose farm is in Sunderland, “was one of three
farmers enticed by Richard Leviton, founder of the New
England Soy Dairy in Greenﬁeld, to experiment with the new
crop. The soy dairy uses about 600,000 pounds of soybeans
annually to produce the creamy white cakes of soy curd
known as tofu.
“Of more than 30 acres of soybeans planted in ﬁelds in
Belchertown, East Leveratt, and Sunderland, only Warner’s
plants grew to maturity and were harvestable.” Leviton
blamed the failures of the other crops on late planting, early
frost, and excessive weeds. Address: Recorder staff.
2288. Ferreira, Léo Pires; Lehman, P.S.; Almeida, A.M.R.
1979. Doenças da soja no Brasil [Soybean diseases in
Brazil]. EMBRAPA-CNPSo Circular Tecnica No. 1. 41 p.
Dec. [Por]
• Summary: CNPSo stands for “Centro Nacional de
Pesquisa de Soja (National Soybean Research Center).”
EMBRAPA stands for “Empresa Brasileira de Pesquisa
Agropecuaria (Brazilian Enterprise for Research on Farming
and Cattle Raising).” Address: Londrina, PR, Brazil.
2289. Maftoun, Manouchehr; Sheibany, Bijan. 1979.
Comparative phytotoxicity of several nitriﬁcation inhibitors
to soybean plants. J. of Agricultural and Food Chemistry
27(6):1365-68. Nov/Dec. [30 ref]
• Summary: The language of this paper has deliberately
been made difﬁcult to understand. For example: To “select
the most suitable nitriﬁcation inhibitor, the relative toxicity
of nitrapyrin..., sulfathiozole, dicyandiamide, and sodium
diethyldithiocarbamate to soybean seedlings were studied in
a greenhouse experiment.”
Note: Research on the web shows, for example, that
nitrapyrin is a pesticide. The PAN Pesticides database shows:
(1) Signs and symptoms of poisoning, ﬁrst aid, and links
to treatment information for this chemical. (2) Toxicity
to humans, including carcinogenicity, reproductive and
developmental toxicity, neurotoxicity, and acute toxicity. (3)
Water quality standards and physical properties affecting
water contamination potential. (4) Ecotoxicity: Toxicity to
aquatic organisms. (5) List of chemicals in the same family,
including breakdown products, salts, esters, isomers, and
other derivatives.
Many of the chemicals in this Iran study restricted
root growth and suppressed fresh and dry weights of the

seedlings. Diethyldithiocarbamate did not signiﬁcantly affect
growth at any concentration. “Nitrapyrin [see above] further
curtailed water and nutrient uptake by inducing tumorous
root growth.” Address: Depts. of Soils and Horticulture,
College of Agriculture, Shiraz Univ., Shiraz, Iran.
2290. Melching, J. Stanley; Bromﬁeld, K.R.; Kingsolver,
C.H. 1979. Infection, colonization, and uredospore
production on Wayne soybean by four cultures of
Phakopsora pachyrhizi, the cause of soybean rust.
Phytopathology 69(12):1262-65. Dec. [12 ref]
• Summary: Under greenhouse conditions, cultures of
Phakopsora pachyrhizi from Taiwan, India, Australia, and
Indonesia were compared for quantitative characteristics.
Address: Research plant pathologists, Plant Disease Research
Lab., USDA, SEA, Agricultural Research, P.O. Box 1209,
Frederick, Maryland 21701.
2291. Yamamoto, Hiroki; Tatsuyama, K.; Egawa, H.;
Sadaoka, N. 1979. Parakooto to no daizu konryû-kin no
zôshoku to konryû keisei ni oyobosu eikyô [Effects of
paraquat on the growth of Rhizobium japonicum and root
nodule formation of soy bean plant]. Shimane Daigaku
Nogakubu Kenkyu Hokoku (Bulletin of the Faculty of
Agriculture, Shimane University) No. 13. p. 177-80. Dec. [7
ref. Jap]
• Summary: Paraquat, an herbicide, clearly inhibits the
growth of Rhizobium japonicum. Address: Faculty of
Agriculture, Shimane Univ., Matsue 690, Japan.
2292. Bradley, J.R., Jr.; Van Duyn, J.W.; Corbin, F.T.;
Schmitt, D.P. 1979. Pesticide interactions: An IPM dilemma.
In: H.D. Loden and D. Wilkinson, eds. 1979. Report of the
Ninth Soybean Seed Research Conference. Washington, DC:
American Seed Trade Assoc. See p. 56-64. *
2293. Bromﬁeld, K.R. 1979. Soybean rust in Central
America and in the Caribbean Island. Soybean Rust
Newsletter 2(1):5. *
• Summary: Soybean rust caused by Phakopsora pachyrhizi
was observed on soybean and on common bean plots at
the University of Costa Rica, San Jose (elevation 1,200
meters). The rust lesions on the soybean were similar to
those observed earlier on soybean in Puerto Rico. They
differed in appearance from lesions on soybean in ﬁelds in
Asia. Both the Costa Rican ad the Puerto Rican lesions were
dark reddish brown and there were relatively few uredia
within each lesion. These were classiﬁed as resistant reaction
types. In contrast, lesions in Asia usually appear light tan
and are crowded with uredia. Soybean rust was also found
at Turrialba [Costa Rica] (elevation 600 meters) on Dolichos
lablab and Phaseolus lunatus [lima bean] (from AVRDC
1992, #067).
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2294. Bromﬁeld, K.R. 1979. Two different infection types
under containment greenhouse conditions. Soybean Rust
Newsletter 2(1):6. *
• Summary: Two photos show RB and TAN infection types
of soybean rust (from AVRDC 1992, #067).
2295. Chebotar’, N.I. 1979. [The inﬂuence of herbicides on
the interactions between nodule bacteria and soybean plants
in the northern zone of the Moldavian SSR]. Byulleten’
Vsesoyuznogo Nauchno Issledovatel’skogo Instituta
Sel’skokhozyaistvennoi Mikrobiologii No. 32. p. 99-100. [6
ref. Rus]*
Address: Moldav. n i Inst. Pol. Kul’tur, Bel’tsy, Moldavian
SSR.
2296. Hammerton, J.L. 1979. Weed control in corn
(Zea mays L.) and peanuts (Arachis hypogaea L.) in the
Caribbean. Proceedings of the Caribbean Food Crops
Society 15:183-194. [20 ref]*
Address: Ministry of Agriculture, Belmopan, Belize.
2297. Inagaki, H. 1979. Race status of ﬁve Japanese
populations of Heterodera glycines. Japanese J. of
Nematology 9:1-4. *
• Summary: Five races of SCN were described based on
differential host range.
2298. Keogh, R.C. 1979. Notes on the survival of
Phakopsora pachyrhizi on natural stands of Kennedia
rubicana in coastal New South Wales. APP, Australasian
Plant Pathology 8(3):31-32. *
• Summary: This study showed that Phakopsora pachyrhizi
could persist throughout the year on natural stands of
Kennedia rubicana, an Australian native legume species. It
repeatedly produced uredospores. Address: Australia.
2299. Mousa, E.M. 1979. Studies on some fungal diseases
affecting soybean in Egypt. MSc thesis, Menoufeia
University, Shebin El-Kom, Egypt. *
Address: Faculty of Agriculture, Menoufeia Univ., Shebin
El-Kom, Egypt..
2300. Pedigo, L.P.; Hammond, R.B.; Higgins, R.A.;
Bechinski, E.J.; Buntin, G.D.; Funderburk, J.E. 1979. Iowa
soybean insect research summary–1978. Ames, Iowa: Iowa
Agriculture and Home Economics Experiment Station
Project 2248. 98 p. *
• Summary: Lists a large number of insect pests.
2301. Teleutsa, A.S. 1979. [Bacterial blight and mosaic
virus of soybean in the Moldavian SSR (USSR)]. Izvestiia
Akademii Nauk Moldavskoi SSR, Seriya Biologicheskikh i
Khimicheskikh Nauk (Bulletin of the Academy of Sciences
of the Moldavian SSR, Series on Biological and Chemical

Sciences) No. 2. p. 33-36. [Rus]*
• Summary: Discusses Pseudomonas glycinea and
Pseudomonas syringae.
2302. Teleutsa, A.S. 1979. [Initial material for breeding
soya bean for resistance to diseases in Moldavia]. Byulleten’
Vsesoyuznogo Ordena Lenina i Ordena Druzhby Narodov
Instituta Rastenievodstva Imeni N. I. Vavilova No. 93. p. 2830. [Rus]*
Address: VIR, Leningrad, USSR.
2303. Thompson, A.H.; Van der Westhuizen, G.C.A. 1979.
Sclorotinia-Sclerotiorum on soybean in South Africa.
Phytophylactica (South Africa) 11(3):145-48. *
Address: South Arica.
2304. Tollervey, F.E.; Frans, R.; Paniagua, O.; Lara, R. 1979.
Weed control investigations in Bolivian crops 1977-78.
Centro de Investigacion Agricola Tropical (CIAT), Report
No. 2. 90 p. [Eng]*
Address: CIAT, Nuﬂo de Chavez 40, Casilla 247, Santa Cruz,
Bolivia.
2305. Vernetti, F.J. 1979. A cultura da soja em Moçambique–
diagnóstico e perspectivas econômicas [Soybean cultivation
in Mozambique–Diagnosis and economic perspectives].
Agros (Pelotas, Brazil) 14(3):149-66. [Por]*
2306. Buzzell, R.I.; Voldeng, H.D.; Bailey, L.D. 1979.
Growing soybeans. Revised ed. Agriculture Canada,
Publication No. 1487. 19 p. First published in 1972.
• Summary: Contents: Introduction. Selecting a variety.
Soybeans in a rotation. Soils and fertilizers. Preparing a
seedbed: Fall tillage, spring tillage. Planting the crop: Seed
treatment, inoculation, time, rate, and depth of seeding, row
width, equipment. Controlling weeds: Cultural methods,
chemical methods. Diseases: Seed decay, root and stem
rots, leaf diseases, stem diseases, seed diseases. Insect pests.
Harvesting. Storage. Producing seed soybeans. Marketing.
Soybean research by Agriculture Canada. Acknowledgments.
Address: 1. Research Station, Harrow, Ontario; 2. Research
Station, Ottawa, Ontario; 3. Research Station, Brandon,
Manitoba. All: Canada.
2307. EMBRAPA–Centro Nacional de Pesquisa de Soja.
ed. 1979. Anais do I Seminario Nacional de Pesquisa de
Soja [Proceedings of the First National Seminar on Soybean
Research. 2 vols.]. Londrina (Parana), Brazil: EMBRAPA–
CNPS. Vol. 1, 414 p. Vol. 2, 389 p. Held 24-30 Sept. 1978 at
Londrina, Brazil. [320+ ref. Por; eng]
• Summary: Vol. I contains 42 papers divided into the
following groups: Ecology and cultural practices (15),
soil fertility and microbiology (15), and genetics and plant
breeding (12).
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Vol. II contains 20 papers divided into the following
groups: Entomology (5), food technology (3), seed
technology (8), plant physiology and nutrition (2), machinery
(1), and economics (1).
The three food technology chapters are cited separately.
Address: CNPS, Rod. Celso Garcia Cid, km 375 (Caixa
Postal 1061), 86.100–Londrina (Parana), Brazil. Phone: 239850.

content (%) are given for each variety. Davis contained
22.2% oil and 46.0% protein. “The four highest yielding
varieties were all less than 40 cm high at harvest which
makes them unsuited for mechanical harvesting. Improved
Pelican has very good plant characteristics for harvesting,
but is susceptible to Bacterial Pustule disease. Forty six new
lines from Australia were bulked up at the same location.”
Address: Fiji.

2308. Hartwig, E.E. 1979. Breeding productive soybeans
with a higher percentage of protein. In: International
Symposium on Seed Protein Improvement in Cereals and
Grain Legumes (1978: Neuherberg, Germany) & Food
and Agriculture Organization of the United Nations &
International Atomic Energy Agency & Gesellschaft fuer
Strahlen- und Umweltforschung (Germany) (1979). Seed
Protein Improvement in Cereals and Grain Legumes. Vol. 2.
International Atomic Energy Agency, Vienna. 472 p. See p.
59-60, 65-66. [7 ref]
• Summary: “Abstract: Attention in our soybean...
improvement has been directed toward developing
productive, pest-resistant soybean strains with a higher
protein content of the seed than cultivars currently in
production. On a dry matter basis cultivars grown in the
USA average 40.5% protein and 21.0% oil. Among the
approximately 2500 germplasm strains from Asia maintained
at Stoneville, Mississippi, about 10% have a protein
percentage of 44.5% or higher. These germplasm lines in
general are low in productivity, susceptible to one or more
pest problems and shatter their seeds as they reach maturity.
Our breeding objective in this programme has been to
develop productive breeding lines adapted for production
in the southern USA resistant to major pest problems and
having a 15% higher level of protein than cultivars now
in production. Thus, our desired type would have 46.5%
protein and 18.0% oil. Progress in reaching this objective is
discussed.”
After the paper is a brief discussion in which Dr.
Hartwig answers one question each from A. Micke
and P.M.A. Tigerstedt. Address: USDA, Delta Branch,
Mississippi Agricultural and Forestry Exp. Station,
Stoneville, Mississippi.

2310. Lawn, R.J.; Byth, D.E. 1979. Soybean. In: Alec
Lazenby and J.V. Lovett, eds. 1979. Australian Field Crops.
Vol. II. Sydney: Angus and Robertson. 328 p. See p. 198231. [152 ref]
• Summary: Contents: Introduction. Uses. Taxonomy,
origin and distribution. Morphology. Crop growth and
development: Seedling establishment, vegetative growth and
development, reproductive growth and development, root
growth, nodulation and nitrogen ﬁxation, Eco-physiological
basis of adaptation: Photoperiod, temperature, soils, water
requirements. Soybean improvement in Australia: Plant
introduction, cultivars in Australia, soybean breeding,
priorities for breeding in Australia. Agronomic principles
and practice: Planting date, plant population and row width,
planting, weed control, pests and diseases. Research needs.
“The potential of the soybean in Australia has been
recognized for several decades. A Commonwealth mission
to the U.S.A. in 1946 recommended governmental action to
assist oilseed crop development in Australia, with particular
reference to soybeans. A number of short-term soybean
investigations were initiated, particularly in southern
Australia, and were largely unsuccessful. Gray (1955)
recommended that introduction activity should center on
regions of lower latitude than those of the existing major
soybean areas of the world. The ﬁrst formal breeding
program was started in 1958 by C.S.I.R.O. in southeastern
Queensland, although useful selection was practised
previously by the Queensland Department of Primary
Industries. Only limited soybean areas existed (500-2000
ha), until the late 1960s, mainly in the South Burnett region.
Major expansion began in 1970-71 and has continued so
that Australian production is approaching local demand
and exports from Australia are conceivable in the near
future. Most of the current commercial production occurs in
Queensland, in the eastern Darling Downs and St. George,
the Fassifern, Lockyer and Brisbane Valleys, and the South
Burnett region. The major area of production in New South
Wales is centered in the Gwydir and Namoi Valleys on
the north-western plain, with smaller areas in the coastal
Northern Rivers District, and in the Lachlan and Macquarie
Valleys of the central west. Irrigated farms account for most
of the area, particularly in New South Wales. Concentration
on irrigated production in the major grain-producing areas of
both States appears likely to continue, although expansion of
dryland production is occurring in the coastal and sub-coastal

2309. Karan, B.; Viner, R.C.; Nath, R.; Prasad, M.; Prasad,
R. 1979. Pulses. Fiji Dep. of Agriculture, Annual Research
Report For the year 1978. p. 25-28.
• Summary: The following pulse crops were tested:
Soyabeans, peanuts, pigeon peas, mung bean, urd.
The subsection on soyabeans (p. 25) states: “An Intsoy
variety trial was sown in Lekutu, Bua in December 1977.”
Fertilizer and rhizobium were applied with the seed. Of
the 16 varieties tested, the following gave the highest
yields: Davis 2,220 kg/ha. B-1 1,970 kg/ha. Cobb 1,710 kg/
ha. Bossier 1,610 kg/ha. The oil content (%) and protein
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areas, and in northern Queensland.
Table 9.1 shows (1) Australian imports of soybean
cake and meal, non-defatted meal, whole soybeans, oil,
epoxydized oil, other oil, and total imports yearly from 1967
to 1974; (2) total hectarage and production in Queensland,
New South Wales, and total Australia for the same time
period. About 70-80% of the country’s soybeans are
produced in Queensland, and the rest in New South Wales.
Most of the current soybean production in Australia is
carried out under contract to the major processors, and is
used primarily for oil and meal production.
Soybean improvement in Australia has paralleled the
pattern which occurred earlier in the U.S.: Introduction,
selection among and within accessions, and hybridization.
The majority of cultivars in Australia are direct introduction,
unlike the U.S., where locally improved cultivars are used
exclusively. The availability of improved cultivars from
the southern areas of the U.S. was a major factor in the
substantial expansion of soybean culture commencing in
1970-71. Regional experimentation has shown that a number
of these cultivars are capable of high yields in sub-tropical
Australia. Plant introduction has been active in Australia and
over 1000 accessions have been obtained since the 1930s.
The primary objective of soybean breeding in the
U.S. has been and continues to be the development for
each region of pure-line cultivars capable of producing
high harvestable yields of seed with suitable quality
characteristics (oil and protein percentage and composition).
A great deal of attention has been given to lodging, shatter
resistance and seed pigmentation because of their agronomic
or marketing importance. There is increasing emphasis on
disease and pest resistance.
Expansion of soybean production in the immediate
future will most likely occur primarily in irrigated areas.
Present production areas are largely between 16ºS and 33ºS,
and most of the anticipated expansion in the near future is
expected to occur in this region. Address: CSIRO Div. of
Tropical Crops and Pastures, Brisbane; Dep. of Agriculture,
Univ. of Queensland.
2311. McLean, R.J.; Byth, D.E. 1979. Histological studies
of the pre-penetration development and penetration of
soybeans by rust, Phakopsora pachyrhizi, Syd. Australian J.
of Agricultural Research 32(3):435-43. [22 ref]
• Summary: “Abstract: Comparisons were made between
susceptible, resistant and highly resistant soybean lines of
pre-penetration development and penetration of uredospores
of rust, Phakopsora pachyrhizi, at intervals after inoculation.
Differences between lines were found in the percentage
of uredospores which germinated on leaves, and smaller
differences were found between lines in appressorium
formation and penetration from germinated uredospores.
The differences between lines were not related to infection
type.” Address: Dep. of Agriculture and Botany, Univ. of

Queensland, St. Lucia, Qld 4067.
2312. National Academy of Sciences, National Research
Council, Board of Science and Technology for International
Development, Commission on International Relations,
Advisory Committee on Technology Innovation. 1979.
Microbial processes: Promising technologies for developing
countries. Washington, DC. xii + 198 p. Illust. No index. 23
cm.
• Summary: Soy-related chapters include: 1. Raw materials
for microbial processes. In 1977 an estimated 13,842,000
metric tons of soybeans were grown in developing countries.
Soybeans were number 15 on a list of 22 major food crops
grown in developing countries, and accounted for 1.59%
of the total production. The largest crops produced were
paddy/rice (21.36% of total), cassava (11.87%), wheat
(10.90%), maize/corn (8.41%), and banana/plantain (6.33%).
2. Food and animal feed. Discusses production of meatlike
ﬂavors using miso and shoyu, the koji method of producing
enzymes, and Indonesian tempeh.
3. Soil microbes in plant health and nutrition.
“Mycorrhizal fungi: Most plants, both wild and cultivated,
have roots infected with fungi that increase nutrient and
water uptake and may also protect the root from certain
diseases. These infected roots are called mycorrhizae.
Although the mycorrhizal fungi probably increase uptake of
all the essential elements, they are usually most important
in improving phosphorus nutrition. Phosphate is generally
present in the soil in low concentrations and it is also
highly immobile. Strands of fungal hyphae grow out from
mycorrhizae and greatly increase the volume of soil from
which phosphorus is obtained. So mycorrhizal plants,
in general, can grow and thrive in soils much lower in
phosphate and other essential nutrients than a comparable
nonmycorrhizal plant. Many plants are so dependent
on mycorrhizal fungi for nutrient uptake that they may
starve if these fungi are absent. There are a number of
types of mycorrhizae. The two that occur on the most
economically important crops, the endomycorrhizae and the
ectomycorrhizae, are discussed.”
4. Nitrogen ﬁxation. “Air is four-ﬁfths nitrogen, yet it is
the absence of this particular element that most commonly
limits food production. Neither man, animals, nor higher
plants can use elemental nitrogen; it must ﬁrst be ‘ﬁxed,’ that
is, combined with other elements such as hydrogen, carbon,
or oxygen before it can be assimilated.
“Certain bacteria and algae have the ability to utilize
(ﬁx) gaseous nitrogen from the air. Some microorganisms
work symbiotically in nodules on the roots of plants, with the
plant providing food and energy for the bacteria, which, in
turn, ﬁx nitrogen from the air for their host...
“Bacteria that ﬁx nitrogen in nodules on the roots of
leguminous plants are called rhizobia...
“Leguminous plants have been known for centuries
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to enrich soils, but the reason was not understood until
1886 when two German scientists, Hellriegel and Wilfarth,
found that the bacteria in the nodules on the leguminous
root brought about nitrogen ﬁxation. Nitrogen-ﬁxing
microorganisms ﬁx an estimated 175 million metric tons
of nitrogen annually, or about 70% of our total supply. The
remainder is produced in chemical fertilizer factories.” The
nitrogen ﬁxed by the soybean-rhizobium association is about
60-80 kg/ha/year. 5. Microbial insect control agents. Green
cloverworm on soybeans can be controlled by Bacillus
thuringiensis. 10. Pure cultures for microbial processes.
Discusses world culture collections. Address: Washington,
DC; Peoria, Illinois.
2313. Pimentel, David; Pimentel, Marcia. 1979. Food,
energy and society. London: Edward Arnold Publishers Ltd.
viii + 165 p. Index. 22 cm. [175* ref]
• Summary: This seminal work argues for eating low on
the food chain and considers how agriculture will change
at the end of the fossil fuel era. Soybeans (p. 79-81) are
discussed in Chap. 7, titled “Energy use in grain and
legume production.” Plant foods provide over 70% of the
protein consumed by man. Almost half of the plant proteins
consumed by humans comes from cereal grains while
legumes account for about 20%.
“In the United States, soybean yields an average in
food energy amounting to 7.6 million kcal (kilocalories) per
hectare (Table 20). With inputs for production of 1.8 million
kcal/ha, the output/input ratio is 4:1. The two largest inputs
are for herbicides and seeding the soybeans; the third largest
input is for manufacturing the machinery. Note that the
protein yield is high, and also greater than any other legumes
tabulated.
“All legume production is unique in that the necessary
nitrogen input is substantially less than that for most other
crops. For example, soybeans require only 1/10th that needed
for corn production... The nitrogen ﬁxation process carried
on by the [symbiotic soil] microorganisms uses up about
5% of the light energy captured by the soybean plants...
Obviously it is much more economical [and energy efﬁcient]
for plants to meet their own nitrogen needs rather than for
man to make and apply fertilizer. The 100 kg of soybean
yield that is lost because of the energy directed to nitrogen
ﬁxation amounts to about $25 and is much less than the
$48 cost of the 100 kg/ha nitrogen produced by the plants.”
Address: Cornell Univ., Ithaca, New York.
2314. Sepasgozarian, H. 1979. Bekaempfungsversuche
gegen Spinnmilben bei Zuckerrueben, Soja und
Bastardsafran mit verschiedenen akarizid wirksamen
Substanzen im Iran [Attempts to control spider mites on
sugar beets, soybean, and hybrid saffron with various
effective acaricidal substances in Iran]. Proceedings of the
International Congress of Acarology 4:549-56. [7 ref. Ger;

eng]
• Summary: The cultivation of soybeans in Iran began 6
years ago with the establishment of the “Oilseed Research
and Development Company.” Today, the cultivated area has
reached 7,000 ha, and it is expected to grow signiﬁcantly
in the coming years. Experiments for the control of spider
mites (Tetranychus urticae) were conducted on soya
beans, safﬂower, and sugar beets. The acaracide Morocide
(binapacryl) was found to be especially effective.
The papers in this volume (752 p.) were presented at the
4th International Congress of Acarology held at Saalfelden
(Austria–Salzburg) in Aug. 1974. They were edited by Dr.
Eduard Pifﬂ (Univ. of Austria, Vienna), and published by
Akademiai Kiado, Budapest, Hungary. Address: Pest Control
Dep., Teheran [Tehran] Univ., P.O. Box 2650, Teheran, Iran.
2315. U.S. Central Intelligence Agency. 1979. Plant breeding
and protection research for food production in China: A
research paper. Washington, DC: CIA, National Foreign
Assessment Center. vii + 11 p.
• Summary: “Information as of December 1978 has been
used in preparing this [unclassiﬁed] report.” “Beginning in
1962, after three years of very poor harvests, China initiated
a series of new policies to raise yields of the basic grain
crops. In many respects these policies resembled those that
led to the so-called Green Revolution in other countries.
Eight elements were basic to these policies: 1. irrigation
and water conservation. 2. fertilizer. 3. soil improvement.
4. improvement of crop varieties. 5. crop protection against
pests and diseases. 6. multiple cropping and close planting. 7.
mechanization. 8. ﬁeld management and farming methods”
(p. 1).
“Greatly increased yields of rice and wheat have resulted
from the development of disease-resistant high-yielding
varieties and improvements in crop pest control. Signiﬁcant
but smaller increases in corn yields have resulted from the
introduction of hybrid corn varieties. Plant breeding and
protection research has had little impact on increasing the
yield of sorghum and soy beans” (p. iii).
“Soybeans are widely grown in China but are the major
crop only in the three northeastern provinces. Soybeans
are grown in small ﬁelds and wastelands in the central and
southern areas” (p. 1).
“China is the center of origin and domestication of
soybeans, but its breeding program lags that in the United
States. Few breeding innovations have been introduced by
the Chinese. Soybean yields are low compared to the US
yields despite closer row spacing. The Chinese breeding
program relies on a relatively few varieties for widespread
commercial production.
“Chinese soybean breeders are interested in obtaining
US varieties for testing. Insect-resistant varieties, particularly
those exhibiting multiple resistance, are of high interest.
The Chinese have indicated that they would not hesitate
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to introduce a US variety on a large scale if it produced
higher yields than those present in China” (p. 5). Address:
Washington, DC.
2316. New York Times. 1980. Science watch: Chinese liver
cancer. Jan. 15. p. C1.
• Summary: Liver cancer is found with unusually often in
certain parts of China, especially along the north shore of the
Yangtze river, at its mouth. A survey reports that the cause
appears to be the drinking of “stagnant, highly polluted ditch
water.”
“The report notes that the Chinese commonly eat
fermented bean curd and other moldy [mold-fermented]
foods, yet the liver cancer incidence seems unrelated to such
eating habits.”
Rather, the report points the ﬁnger at toxic substances
washed from the ﬁelds, such as pesticides and fertilizers.
The start of the unprecedented increase in liver cancer, it is
reported, coincides with the local introduction of organochlorine pesticides such as DDT. “Their effect ‘should not be
lightly excluded.’”
2317. UNI. 1980. 38 Mizos ill after eating soyabeans. Times
of India (The) (Bombay). Jan. 29. p. 21.
• Summary: Aizawal–”Thirty-eight people have been
taken ill here since Friday after eating soyabeans, grown
abundantly in Mizoram...” Of these, 27 have been admitted
to the hospital.
Called Bekang locally, soyabean is a favourite dish of
the Mizos, who boil the beans, then ferment them before
eating.
Agricultural authorities suspect that these soyabeans
may have been released from a seed stock treated with
pesticides, then sold in the market.
Note 1. Mizoram it is one of the Seven Sister States
in North Eastern India, located to the east of Bangladesh;
Aizawal is the state capital. Mizoram is bounded on the east
by Myanmar (Burma) and on the southwest by Bangladesh.
Note 2. This is the earliest document seen (Sept. 2010)
concerning the cultivation of soybeans in Mizoram.
2318. Bromﬁeld, K.R.; Melching, J.S.; Kingsolver,
C.H. 1980. Virulence and aggressiveness of Phakopsora
pachyrhizi isolates causing soybean rust. Phytopathology
70(1):17-21. Jan. [10 ref]
• Summary: Isolates of the soybean rust pathogen from
Australia, India, Puerto Rico, and Taiwan were found
to differ in virulence on a variety of soybean genotypes,
including the variety Wayne. Address: Research plant
pathologists, Plant Disease Research Lab., AR-SEA, USDA,
P.O. Box 1209, Frederick, Maryland 21701.
2319. Fehr, Walter R. 1980. Germplasm exchange and
cooperative research with the People’s Republic of China.

Soybean News (NSCIC) 31(2):3-4. Jan.
• Summary: “What collections of native varieties and
wild species of crop plants have been made in the People’s
Republic of China (PRC)? How is the germplasm
catalogued? Where is it maintained? Who is responsible for
its evaluation? What are the possibilities for exchange of
soybean germplasm of both Glycine max and G. soja? Those
were some of the questions that the US Germplasm Team
considered during their trip to the PRC from August 17 to
September 13, 1979.
“The team consisted of two vegetable breeders, E.V.
Wann and J.C. Bouwkamp; a sorghum breeder, F.R. Miller;
a millet breeder, W.W. Hanna; a soybean pathologist, K.R.
Bromﬁeld; and two soybean breeders, K. Hinson and myself.
The team traveled together in ﬁve provinces in the northern
half of the PRC. I would like to share with you some general
information about plant germplasm in the PRC and details
about soybean germplasm. On August 18, 1979, the US
Germplasm Team visited the Crop Germplasm Institute
(CGI) of the Chinese Academy of Agricultural Sciences
(CAAS). A report on the status of germplasm collection and
maintenance in the PRC was given by Xu Yuntian, Deputy
Director of CGI.
“There was very little activity in germplasm collection
and maintenance in the PRC before 1956. Up to that time,
farmers grew native varieties on their own parcels of land.
Beginning in 1956, the government asked the people to
send seed of their varieties to a research center in the region.
About 220,000 accessions of 40 ﬁeld crops were collected by
1958. All the germplasm was maintained in the region where
it was collected because there was no national institute.
After the initial collection of germplasm, the land was
communized and land races used by individual farmers were
often replaced by a few common varieties.
“Plans to build a national germplasm institute were
halted by the cultural revolution. Some of the 220,000
accessions available in 1958 were lost during the cultural
revolution, although the exact amount is not known. After
the cultural revolution, the research centers resumed their
activities. On August 20, 1978, the CGI was founded as one
of the institutes of the CAAS.
“The CGI is responsible for coordinating germplasm
collection, maintenance, and research in the PRC. It has
eight laboratories; (1) plant introduction, a laboratory formed
before CGI was founded. (2) seed storage, (3) rice research,
(4) cereal research, (5) corn and bean (Phaseolus), (6)
sorghum and millet. (7) disease resistance evaluation, and (8)
plant physiology, biochemistry, and genetics.
“The germplasm for some crops is maintained by special
institutes of the CAAS. For example, national sorghum and
millet research, similar to that conducted by the USDA, is
administered by the CGI. Cotton, however, has a separate
institute in the CAAS. Similar independent institutes of
the CAAS include the vegetable research institute, the oil-
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bearing crop institute, and the fruit tree research institute.
The crop institutes of the CAAS are located at different
places in the PRC. The oil-bearing crops institute is located
at the city of Wuhan in Hubei province, the fruit tree research
institute is at the city of Zhengzhou in Henan province, and
the vegetable research institute is in Beijing.
“There is no national system at present for assigning
accession numbers or cataloging germplasm in the PRC, but
the CGI is actively developing plans for such a system. They
desire a national system that would catalog and coordinate
all germplasm reserves, including collections maintained in
separate institutes or provincial agricultural academies. One
current problem is the lack of any long-term storage facilities
for seed in the PRC. A facility currently is being built at
the CGI in Beijing. Plans are being developed to build
similar facilities in crop institutes and provincial agricultural
academies.
“In February 1979, national germplasm meetings were
held in the PRC to develop goals for the future. A ﬁrst
priority was to recollect native varieties of all crops, and
such collection is underway. They are aware that accessions
lost during the cultural revolution may no longer be
available. A training course was held in each province and
collection teams were developed that included a geneticist,
breeder, and pathologist. Collection will be accomplished by
requesting seed from the communes. The collection teams
will serve to back up the collections made by the communes.
The teams also will emphasize collection of wild species.
Several hectares of wild rice species have been identiﬁed in
several provinces. A team has been collecting wild soybeans
along the Yellow river during the summer of 1979. National
preserves of wild species are being considered for some
crops.
“The CGI is developing cooperative germplasm
programs with other countries and national research centers.
A cooperative program of germplasm exchange, training,
and research is being developed with the International Rice
Research Institute (IRRI) and CYMMT. There presently are
no foreign scientists studying germplasm in the PRC.
“The excellent report of Xu Yuntian was repeatedly
veriﬁed by the US Germplasm Team during the visits to ﬁve
provinces. There is a good understanding among Chinese
scientists of the need for collection and maintenance of
germplasm, a desire to improve the efﬁciency of germplasm
maintenance, and a common desire for a national germplasm
system, similar in principle to that in the United States.
Details of the system that will be used in the PRC are still
evolving and many years of effort will be required to ﬁnalize
the project.
“Soybean germplasm collections are maintained
primarily at the provincial agricultural academies. There is
a collection of southern germplasm at the Oil-bearing Crops
Institute, Chinese Academy of Agricultural Sciences, Wuhan,
Hubei, People’s Republic of China. Sun Darong, a member

of that institute, was a member of the PRC Germplasm Team
that visited the US from July 9 to August 4, 1979.
“A discussion of soybean germplasm was held on
August 23 with Wang Chin Ling, Professor of Plant Genetics
and Breeding, Northeast Agricultural College. Harbin,
Heilongjiang. Professor Wang is considered the leading
authority on soybean breeding and genetics in the PRC.
He was a member of the ﬁrst team of agricultural scientists
from the PRC that visited the US in 1974. Professor Wang
indicated that native soybean varieties were collected before
the communes and related organizations were formed. About
5,000 varieties were collected throughout the PRC, and about
3,000 to 4,000 are still available. There is only a limited
collection of wild species, but there is renewed interest in
expanding that collection. A team is collecting wild species
of Glycine along the Yellow river in 1979.
“Germplasm collections were observed in ﬁve
provinces. The collection at the Heilongjiang Agricultural
Academy, Harbin, Heilongjiang is maintained by Wu Ho Li,
Wong Cuo Ying, and Li Cuo Lan. There are 100 accessions,
some of which are currently grown commercially. Maturity
groups 0 to I are grown in the province. They have grown
US varieties, but they are generally too late or susceptible
to disease. They are interested in germplasm from the US
that is resistant to alkali soils and cyst nematode. They have
begun to screen their collection and that of other provinces
for resistance to cyst nematode, primarily in western parts
of the province where the disease is important. They also
are screening for resistance to soybean mosaic virus, a
common disease in the PRC” (Continued). Address: Dep. of
Agronomy, Iowa State Univ., Ames, Iowa 50011.
2320. Fehr, Walter R. 1980. Germplasm exchange and
cooperative research with the People’s Republic of China
(Continued–Document part II). Soybean News (NSCIC)
31(2):3-4. Jan.
• Summary: (Continued): “The soybean collection of the
Liaoning Agricultural Academy was maintained by Chang
Ren Shuang at the Tieling Agricultural Research Institute,
Tieling, Liaoning. He indicated that the soybean probably
originated in Liaoning province because the wild soybean
grows everywhere and the stages of evolution are apparent.
There were 823 accessions collected in the province
during 1956 and 575 are still available. They also have 209
accessions from other parts of China and 178 from foreign
countries, of which 42 are from the US, 31 from Japan,
and the others from Korea or European countries. Soybean
mosaic virus is their most important disease. Most of their
widely grown cultivars in the Tieling area mature later than
Amsoy and earlier than Wayne.
“The soybean collection at the Shandong Agricultural
Academy, Jinan, Shandong, is maintained by Li Tsi Shing.
There were 2,930 accessions after collections were made
in 1956 and 1957. After removal of duplications, the
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number was reduced to the current group of 567 entries.
The collection is highly variable for growth type and pest
resistance because of the variable growing conditions in
the province. Two accessions of Glycine soja were in the
germplasm nursery.
“The widely grown cultivars were from about late group
IV to early group VI. Resistance to viruses was a major
concern in the breeding programs in the province. Seed
of their soybean collection is stored in northern provinces
where the air is cooler and drier and viability is maintained
for longer periods of time than in Shandong province.
“The soybean collection for Henan province is
maintained by Hsie Ying Li at the Henan Agricultural
Academy, Zhengzhou, Henan. The number of accessions
was not indicated, however, many of the accessions from
the collection of 1956 are still available and a recollection
is planned for the winter of 1979-1980. Seed is stored in
heavily insulated rooms and can be maintained for about
three years. Maturity group III seemed most appropriate
for the practice of double cropping soybeans after wheat, a
common practice in the province. Virus resistance is given
highest priority in developing new cultivars.
“The soybean collection for Shanxi province is
maintained by Tai Yong Min at the Shanxi Agriculture
and Forestry Academy, Wu Kong, Shanxi. A group of
75 accessions are being grown for the ﬁrst time in 1979.
Collection of native varieties in the province is just
beginning. The accessions ranged from black seeded
indeterminate types collected in the dry infertile areas of the
north to determinate and semi-determinate types collected
from fertile areas in the southern part of the province.
Maturity groups V and VI seemed most appropriate for the
Wu Kong area. There were no serious pest problems in the
area.
“The US Germplasm Team was permitted to sample
soybean nodules from each province visited. This was
the ﬁrst collection of Rhizobium japonicum made by US
scientists in the PRC. The samples will be evaluated for
similarity to US strains and efﬁciency of nitrogen ﬁxation.
In addition to their scientiﬁc value, they represent the
opportunity for cooperative research between the US and
PRC in studies of symbiotic nitrogen ﬁxation.
“What happens next? A proposal for a scientiﬁc
exchange on soybeans in 1980 has been submitted to the
US government for consideration in upcoming meetings
with the PRC in January, 1980. The four recommended
areas of emphasis would be cyst nematode, viruses,
symbiotic nitrogen ﬁxation, and germplasm maintenance and
utilization. The purpose of the exchange would be to arrange
for cooperative research between the two countries.
“An initial exchange of germplasm of G. max will be
attempted during the winter of 1979-8O. Contacts made
with the PRC will be pursued in an effort to begin an orderly
exchange between the two countries. Cooperative research

on wild species, such as Glycine soja, probably will not
occur until the PRC has had sufﬁcient time to collect and
evaluate the material. The US Germplasm Team made it
clear that US scientists are ready to assist in collection or
evaluation of the wild species.
“I have made no attempt in this report to present
detailed information received on crops other than soybeans,
production practices for soybeans, and the nature of the
institutions visited. Such information has been prepared and I
will be pleased to share a copy with you upon request.
“The US Germplasm Team was treated with every
possible courtesy by their hosts in the PRC. The itinerary
provided us a good opportunity to see the institutions and
persons involved with plant germplasm. Our discussions
were lively, and we were provided with the information we
requested. Such excellent cooperation speaks well for future
scientiﬁc activities between the two countries.”
A small portrait photo shows Walter Fehr.
Note: Again no mention is made of the decades of
soybean varietal improvement work done by Japanese
scientists in southern Manchuria from about 1910 to 1942.
What happened to these improved varieties? Address: Dep.
of Agronomy, Iowa State Univ., Ames, Iowa 50011.
2321. Monsanto Corporation. 1980. When you do it right
with Lasso, it shows (Ad). Soybean Digest. Jan. p. 10-11.
• Summary: This ad occupies a two-page spread. Lasso is an
herbicide. Below a wide photo of weedless rows of soybeans
is a subtitle: “Dependable grass control year after year... Two
ways to get it with Lasso.” (1) “Spray Lass on the surface at
or immediately after planting, no later than ﬁve days after
last tillage.” (2) “Surface Blend Lasso by means of high
speed, one pass shallow incorporation with wider, lighter and
faster equipment...” Photos show: (1) Two views of a tractor
applying Lasso to the surface. (2) Two views of equipment
applying “Surface Blend Lasso.” (3) A can and plastic jug of
Lasso.
2322. Turnipseed, Sam G, 1980. From my view. Soybean
News (NSCIC) 31(2):5-6. Jan.
• Summary: “Pest management, my goodness we hear a lot
about the subject these days. Don’t be alarmed, my intentions
are not to rehash so many of the things you have already
heard. However, after the next paragraph or two, I would like
to say a few things about one facet of PM that in my view
needs more emphasis.
“It’s time for confession–I am a ‘squirt and count’
entomologist who believes in the value of chemicals in
helping to manage soybean pests, whether they be weeds,
diseases, nematodes or insects. Some 15 to 20 years ago,
I would spray insecticides, count the live insects for a few
days after spraying, and generally label as best the ones
that killed the most insects. Now times have changed–I’m
still a ‘squirter and counter.’ But I don’t squirt until insects
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approach levels that will reduce returns to the soybean
grower and I count beneﬁcial organisms (predators, parasites
and insect diseases) as well as pests for a longer period of
time (the rest of the season). By using this approach, safer
and more effective controls have been (and are being)
developed for soybean insect pests. We may use chemical
and/or biological insecticides that allow beneﬁcial organisms
to do a much better job. These controls are compatible with
cultural methods, with the development of resistant soybeans
and with tactics used to manage weeds, plant diseases and
nematodes.
“Scientists from the various pests disciplines
(entomology, weed science, plant pathology and nematology)
are ﬁnally working together to solve pest problems in
soybean production. The grower has faced these problems
for years and has done a good job with information available
to him from chemical companies and USDA and university
scientists. If we scientists can increase this ‘working
togetherness,’ we should be able to deliver to growers
much improved management strategies for soybean pests–
strategies which improve both the grower’s proﬁt margin and
environmental quality.
“I have strayed somewhat, and have more to say of a
general nature, but with the space constraints imposed upon
me by Bob Judd, I’d best get to the facet of PM that needs
more emphasis.
“We recognize the importance of beneﬁcial organisms or
natural enemies that help keep pests (particularly insects) at
levels that don’t cause crop loss. Considerable progress has
been made in increasing the effectiveness of those beneﬁcial
organisms (predators, parasites and insect diseases) that
occur in our soybean-producing environments. Some
progress has been made in importing beneﬁcial organisms,
but the surface has not been scratched in this regard.
Soybean entomologists are currently researching viruses
for control of soybean looper and velvet-bean caterpillar.
These viruses were imported from Central America and
Brazil. Parasites from Australia and South America which
attack eggs of the southern green stink bug and a parasite
from India which attacks the Mexican bean beetle are under
investigation. There have been reports that Brazilian strains
of the fungus disease, Nomuraca rileyi, are more effective
against lepidopterous pests of soybean than are our native
strains.
“Most of the above examples were not the results of
planned programs to locate and import beneﬁcial organisms,
but were discovered largely by accident in association
with some other program. What could be accomplished
with USDA and university scientists working together to
locate beneﬁcial organisms, to assess their potential, and to
import them for control of speciﬁc insects and weeds that
attack soybeans? What if, say, that 10% as much money
as is devoted to research and development on chemicals
for these pests could be expended on a well-designed

continuing research and development program on imported
beneﬁcial organisms? As a self-identiﬁed ‘squirt and count’
entomologist, I think the returns would greatly outweigh
costs involved.
“From my view, we need to utilize fully all available
resources in our attempts to manage pests in soybean
production. These resources include chemicals, cultural
methods, resistant host plants, native beneﬁcial organisms
and imported beneﬁcial organisms. If we continue to ignore
the importation of beneﬁcial organisms or we automatically
label as ‘out in left ﬁeld’ plans in this area, then we are not
utilizing our available resources.” Address: Clemson Univ.,
Edisto Exp. Station, Blackville, South Carolina.
2323. Worker, George F., Jr. 1980. Soybean performance trial
at Imperial Valley Field Station in 1979. Agronomy Progress
Report, Agricultural Experiment Station, University. of Calif,
Davis No. 105. Feb. 1. 5 p.
• Summary: “Soybeans were grown in the Imperial Valley
as an experimental crop in the late 1950s and early 60s. The
ﬁrst commercial soybeans were planted in 1954 when 643
net acres were harvested of a shatter-resistant soybean with
production ranging from 186 pounds (3.1 bu.) per acre on 50
acres to 1,404 pounds (23.4 bu.) per acre on 40 acres.
“In 1979 the commercial soybean acreage was estimated
at 7,000 acres as a second crop following wheat and barley.
Production ranged from 600 pounds (10 bu) to 2,940 pounds
(49 bu) per acre. These plantings were due to the release of
a better adapted variety (Rillito), as a double crop, and an
excellent price. If soybeans are to become successful, it will
be as a double crop with minimum production costs.
“Soil and salinity, land preparation, planting (method,
row spacing, date, depth, and rate), inoculation, fertilization,
irrigation, pests, shattering, and harvesting are covered in
Agronomy Progress Report No. 97, February 1, 1979.”
Table 3 gives “Yield and other harvest agronomic data
from soybean variety trial in 1979 at the Imperial Valley
Field Station.” Rillito had the highest yield at 2676 lbs/
acre. Address: Specialist in Agronomy, Univ. of California,
Imperial Valley Field Station, El Centro, CA 92243.
2324. Shaheen, A.H. 1980. Survey of pests attacking soybean
plants in Egypt with some ecological notes (Abstract).
Review of Applied Entomology. Series B: Agricultural.
68(2):131 (Abst. #1013). Feb.
• Summary: Gives the results of survey in 1971-75 of the
most important soyabean pests at various sites in Lower and
Upper Egypt. Address: Plant Protection Inst., Ministry of
Agriculture, Egypt.
2325. Zimdahl, Robert L. 1980. Weed-crop competition:
A review. Corvallis, Oregon: International Plant Protection
Center, Oregon State University. 196 p. Feb. [690* ref]
• Summary: “Preface: Impetus for this review stemmed
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from my opinion that many weed scientists in developing
countries do not receive current literature regularly and
have even less access to many journals commonly found in
libraries of the developed world. Thus they are denied use of
printed resources that help develop an historical perspective.
A broad view, when combined with the stimulation of current
research, sharpens the focus of research programs and
facilitates their justiﬁcation to administrators and funding
agencies. Lack of access to the literature can narrow one’s
perspective and severely impede development of weed
research programs...”
For soybeans, see also pages 9, 52-59, plus “Literature
cited” (alphabetically by author). Address: Fort Collins,
Colorado.
2326. Craigmiles, J.P.; Hartwig, E.E.; Sij, J.W. 1980.
Dowling, a late-maturing, high yielding soybean variety
developed for the Gulf Coast region. Soybean Rust
Newsletter 3(1):4-7. March.
• Summary: “Withstands excess moisture on slowly drained
soils
“High yield, good quality
“Good pod and plant height
“Late maturity provides full growing season
“Field tolerance to rust
“Tolerant to the herbicide Metribuzin
“Wide range of adaptability
“Dowling, a late-maturing Group VIII soybean variety
developed at the Texas A&M University Agricultural
Research and Extension Center at Beaumont, has been
released by the Texas Agricultural Experiment Station and
the Science and Education Administration, U.S. Department
of Agriculture. It was selected from a cross, Semmes x PI
200492, which was made at the Delta Branch Experiment
Station, Stoneville, Mississippi, in 1964. Bulk F populations
were advanced to the F5 generation by growing on wet,
heavy clay soils at Beaumont.”
Also discusses: Late maturity and plant characteristics.
Performance and adaptation. Field scale performance.
Disease reaction. Reaction to herbicides. Summary. Sources
of seed (“Approximately 500 bushels of foundation seed
were made available to seed producers by the Texas
Agricultural Experiment Station in the spring of 1978.
Commercial seed of Dowling soybeans should be available
from seed companies for the 1979 planting season”).
Address: 1. Resident director and Professor; 2. Physiologist.
Both: Texas Agric. Exp. Station, Beaumont, TX 77706;
2. Research agronomist, AR-SEA-USDA, Stoneville,
Mississippi.
2327. Wallaces Farmer. 1980. Why U.S. scientists seek
Chinese soybeans. 105(7):44-45. April 12.
• Summary: They want genetic resources from China. “What
they expect to gain by bringing home Chinese varieties and

wild bean types are sources of pest resistance. Walter Fehr,
soybean breeder at Iowa State University, was in China in
late August and early September last year. He expects the
Chinese material to offer promise for additional resistance to
soybean cyst nematode (SCN) and phytophthora root rot, as
just 2 examples.”
“Dick Bernard, USDA soybean breeder at the University
of Illinois... explains why China is so important. ‘In the
history of crops, whenever we’ve wanted to develop a new
plant type or ﬁnd insect or disease resistance, we’ve gone to
the diverse primitive plant types.’”
2328. Bromﬁeld, K.R.; Hartwig, E.E. 1980. Resistance
to soybean rust and mode of inheritance. Crop Science
20(2):254-55. March/April. [11 ref]
• Summary: Abstract: “Soybean rust, caused by the fungal
pathogen Phakopsora pachyrhizi, continues to be a global
threat to soybean production, decreasing productivity
and increasing the pesticide burden of cropping systems.
However, breeders now have access to resistance genes that
map to at least seven independent loci which can help protect
crops against soybean rust infection.”
Note: According to Google Scholar, this is the most
widely cited article (cited by 191) of which E.E. Hartwig is
an author. Address: 1. Plant Disease Research Lab., P.O. Box
1209, Frederick, Maryland 21701; 2. Research Agronomist,
Plant Science Research Div., ARS, USDA, Stoneville,
Mississippi.
2329. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY
research highlights: Soybean viruses and their vectors. No.
21. p. 1-2. May.
• Summary: Focuses on soybean mosaic virus (SMV) which
“causes an economically important disease in several tropical
and subtropical countries.”
2330. Robertson, Valerie. 1980. Early history of Soyfoods
Unlimited, Inc.–a large, pioneering tempeh making company
in San Leandro, California.
• Summary: In Sept. 2011 Bill Shurtleff asked Valerie
Robertson, with help from John and Gary Robertson, to
reach back 30 years and (with the help of dated documents
from those days) to try to reconstruct the origins of Soyfoods
Unlimited–a pioneer tempeh maker in California. As Valerie
recalls: “I think I ﬁrst met you and Akiko at Eco House in
Walnut Creek, run by Mark Maloney (later Mark Westwind);
we kept our bees there and I met you one day when all three
of us happened to be there. Then I saw an ad in the Contra
Costa Times from Soyfoods Center asking for volunteers. I
called and started doing work for you both, ﬁrst doing ofﬁce
work–ﬁling, folding pamphlets and then testing recipes and
eating–tempeh!!! You were both very interested in tempeh
because your Book of Tempeh had recently been published.
“Gary recalls that we were all at your house and you
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asked Gary (who was a contractor) and John (who was the
Biomedical Director at John Muir Medical Center)–’What do
you want to do? Are you happy with what you are doing now
or would you maybe like to do something else?’ You kind of
put a bug in their ear. We talked about doing something with
tempeh and we started making and eating tempeh.
“We made our own tempeh at our home in Walnut Creek
(see photo) using an incubator from John Muir Hospital. It
was not hard to make and turned out like magic. Starting in
1981 we sold the tempeh we made at home under the label
Vasilia’s Homemade Soy Tempeh. My ancestors are Greek
and ‘Vasilia’ is the Greek word for Valerie. Akiko designed
the ‘Vasilia’s’ label and we had it printed up. I taught tempeh
and tofu cooking classes at a health food store in nearby
Concord called The Harvest House. Actually, Akiko came to
one of my cooking classes with me as my ‘helper.’ So I had
an outlet via Harvest House and classes to sell tempeh.
“We started to get really interested in starting a tempeh
company in the San Francisco Bay Area. Above all it was the
tempeh itself that convinced us to do it. 1. We loved tempeh.
2. We made excellent tempeh at home. 3. We wholeheartedly
believed it was an excellent protein food for vegetarians and
all others. We believed in tempeh. It tasted so good, and the
texture was amazing. It sold itself (proven during countless
demos in stores). We had the desire and ambition to give it
a try with a lot of sweat equity (eventually drilling out the
concrete for drains, building incubation rooms, setting up a
lab etc.).
“But back to the story: You and Akiko were about to
leave on a speaking tour, which you called “1980 Soyfoods
America Tour,” to promote your books and tempeh, and to
attend the University of Illinois soyfoods course and the 3rd
annual Soyfoods Association of North American conference
at the University of Illinois in Champaign-Urbana, Illinois.
You both wanted to serve your favorite tempeh recipe during
intermission to everyone at each talk. So Akiko asked me to
help her make Tempeh Cacciatore (chunks of tempeh in a
seasoned tomato sauce) and to “can” these in quart Mason
jars. We had a ball together in your tiny kitchen and ended up
canning 110 quart jars.
“On May 5, 1980, you and Akiko left Lafayette,
California, on your tour, with your big white Dodge van
loaded with books, canned tempeh, etc. You were planning to
be gone for 3 months. At about this time we decided that we
deﬁnitely wanted to start a company making tempeh. I think
you (Bill) came up with the name, ‘Soyfoods Unlimited.’ It
ended up being a corporation, incorporated in Nov. 1980 as
Soyfoods Unlimited, Inc. The ‘Inc.’ part was costly; we had
to paint a lawyer’s house in Lafayette in exchange for the
Inc.! It also (as you know) protected us as individuals.
“I decided to ﬂy to Illinois to attend the SANA
conference to learn as much as I could about making tempeh
and the new soyfoods movement; John and Gary were busy
with their work and could not go. On July 9-13, 1980, the

Third Annual SANA Conference was held at the University
of Illinois. It was a big success in every way. About 270-285
people from all over the world attended. I met Dr. Clifford
Hesseltine and talked with him about tempeh and our ideas.
He was very helpful and encouraging.
“On Aug. 3, 1980, you and Akiko returned to Lafayette
from Illinois and your tour. You had given 27 programs
and traveled 9,000 miles. At each program you served your
favorite tofu and your favorite tempeh recipe, than asked for
a show of hands as to which one people liked best–without
exception tempeh was the favorite by a 2 to 1 ratio. We were
ready to go.
“In about Sept. 1980 we signed the lease on a large
building suitable for food processing in San Leandro,
California. The ﬁrst 3 months were rent-free. We knew we
would need plenty of money to start the kind of company
we envisioned. Gary invested $100,000 cash and John put in
more than $35,000 by taking a second mortgage on our home
on San Miguel Drive in Walnut Creek. The money started
to ﬂow out and our sweat equity began to ﬂow in–John with
his engineering mind and logic; Gary with his construction
skills, and our knowledge of recipe development. We tested
many recipes at home ﬁrst. Murphy’s Law was in full force,
as every step in the process took much longer than expected.
“On Oct. 3, Akiko ﬁnished designing for us a new
Soyfoods Unlimited letterhead, with promotional materials
and even aprons for demos. The logo was like a soybean leaf
with three leaves, one for each of the three of us (see photo).
“On Oct. 16, 1980, we ﬁnished a new 8-panel brochure
titled “What is Tempeh?”–a joint venture of the Robertsons
and Shurtleffs. We both had the rights to use it as we wished.
“Finally, on Feb. 15, 1981, the three of us begin making
tempeh in our state-of-the -American-art $100,000 plant in
San Leandro, California. The efﬁcient, 1,850-square-foot
operation, had a capacity of 10,000 pounds a week.
A photo shows Valerie seated near some tempeh on a
table at her home in Walnut Creek, California. Valerie and
John were married. John was Gary’s older brother. All three
lived in the same large home in Walnut Creek.
“Later that year, on July 8-12, 1981, the 4th Annual
Soycrafters Conference was held at Colorado State
University, Fort Collins, Colorado. I drove out with you
and Akiko and Kazuko Aoyagi and Maria-Elena Nava of
Mexico, stopping overnight at your cabin at Lake Tahoe and
sleeping out one night in a “snake farm” in the desert.
“Our company did well, launched many delicious
tempeh products, and introduced many innovations.
Note: They were the ﬁrst company to do dry dehulling
and hull removal from their soybeans prior to cooking;
for this they used a simple and ingenious mill and vacuum
cleaner system designed by the Department of Food Science
at the University of Illinois but modiﬁed and enlarged by the
Robertsons. They started selling frozen soy tempeh, but after
2-3 months were selling 90% of their tempeh refrigerated,
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after steaming. In Sept. 1981 they introduced America’s ﬁrst
nonfried tempeh burger, which they vacuum packed. In Jan.
1982 they started air-freighting 1,800 pounds a month of
their tempeh burgers to the East Coast. In June 1983 Lonnie
“Lon” Stromnes of Namaste Marketing began to work as
their full-time marketing director.
“White Wave was a major tempeh maker at that time.
In 1986 we met Steve Demos (founder and CEO of White
Wave) at Spenger’s restaurant in Berkeley and asked him if
he would be interested in buying our company. White Wave
acquired Soyfoods Unlimited, Inc. on Dec. 1, 1986 and each
of the three of us Robertsons ended up owning 1% of White
Wave.
“By acquiring Soyfoods Unlimited, White Wave became
the largest manufacturer of tempeh in the United States. And
he got our greatly superior process for making tempeh, the
ability to make his own tempeh starter, our excellent recipes,
our list of our distributors, a much greater presence for White
Wave products on the West Coast, and much more. He also
took on our debt! He thanked us for offering our business
and our secrets to him instead of folding up. He is Greek, just
like me.
Update (Sept. 2011): “On May 7, 2002, Dean Foods
acquired the remaining 64% of White Wave that it did not
already own. At that point we sold our shares of White Wave
stock to Dean Foods. Our stocks split and each share became
9,860 shares. We were each bought out at $145.00 a share.
Not bad!
“The home I am living in today on the big island of
Hawaii was paid for by the sale of the White Wave stock. I
only wish I made a deal for endless tempeh!! I love tempeh!”
“I still eat tempeh all the time and still love it. I buy
White Wave tempeh out here in Hawaii. I think Turtle Island
also has a great white tempeh. I’m so glad it is available here
in Hawaii at all the health food stores.”
2331. Blix, Glen. 1980. Dr. Harry Miller and his
International Nutrition Laboratory (Interview). SoyaScan
Notes. June 4. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Shurtleff and Aoyagi drove their large white
Dodge van to visit the Loma Linda Foods plant in Mt.
Vernon, Ohio. As they were welcomed by Glen Blix (super
guy) and invited to be seated at his desk, the ﬁrst thing they
noticed with a sign, about 15 inches long and triangular in
cross section, which stated clearly: “Do unto others as you
would have them do unto you.” Wow!
History: Dr. Harry W. Miller was born north of Dayton,
Ohio. He returned to the USA from China after the Japanese
occupation of 1937, to Mount Vernon, a lovely remote rural
area, where he had attended secondary school (Adventist).
While building his soy dairy building, he taught at the local
secondary school; also bought a local hospital with his
brother and served as a physician. He lived in the big white

house by the plant.
He bought a 120-acre farm for $7,000. He got free
bricks from a demolished schoolhouse. He and his son
collected these, hired academy students to clean the bricks,
then he and his son built the original building for the soy
dairy about 1937-38. It was called the International Nutrition
Laboratory.
Here he set up the soymilk process he had developed in
China. He also set up a plant to can fresh green soybeans;
this paid his way. And he developed a gluten meat analog,
Miller’s Cutlets, a gluten patty with ﬂavorings added, based
on research done by Dr. John Harvey Kellogg. It contained
no soy; he later sold it to Worthington Foods. Dr. Kellogg
was Dr. Miller’s professor in a small class at the Battle Creek
Sanitarium [Michigan]; Dr. Kellogg taught the class lots
about nutrition. All students in the class lived past the age of
80. Miller lived to 97½. In 1951 Miller sold his soy dairy at
Mt. Vernon, Ohio, to Loma Linda Foods and went back to
Hong Kong. He returned to America in 1972.
When he sold the plant he felt he could not sell the
soymilk process, which he felt had been taught to him
directly by God, who spoke to him and told him to try certain
ideas that had eluded him. Thus he gave this process to
the Adventist church, but sold the building to Loma Linda
Foods and loaned them the money to buy it. They paid
him in installments and he used this income to set up the
International Nutrition Research Foundation in 1951.
One product he developed and felt he perfected here
was Acidophilus soymilk. but it couldn’t be canned or the
organism would be killed. Oliver Miller, no relation to Harry,
is a top director in Loma Linda; he is a poor correspondent,
so best to phone him.
Loma Linda Foods started in 1906 in Southern Calif
20 miles from Riverside. Kellogg in the early days had a
philosophical / ideological split with the Adventist church
and took back for himself the Battle Creek Sanitarium, whole
wheat bread bakery, and breakfast cereal operation/plant (no
soyfoods). The Loma Linda Riverside plant was built about
1936. It started making meat analogs, pressed wheat ﬂakes,
rusket biscuits. Now only two Adventist plants in the world
make soymilk. Ohio and Saniku in Japan. The method now
used is an improved variation on the Cornell method [boiling
water grind]. The Ohio plant used the method patented by
Miles Laboratories from 1968-69. Blix thinks that the Illinois
whole-bean method has poor mouthfeel and problems with
ﬂatulence. Their claims were overexaggerated. Dr. Miller
found / felt that the highest percentage of oligosaccharides
were located just under the soybean hull. The present hot
soak leaches them out. A high ﬁber diet may cause more gas
than usual, so maybe some ﬂatulence in ﬁber itself explains
why whole soybeans cause more gas than soymilk. Most
now use the word “lipoxydase” rather than lipoxygenase.
More comments on Illinois whole-bean method. Chalky
mouthfeel, corrosive on the homogenizer. Best to use
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stellite for homogenizer valve seats. At Loma Linda they
also homogenize whole beans, then extract soymilk, and
rehomogenize the soymilk etc. Loma Linda sells two types
of soymilk products. Soyalac is for infants and Soyagen
is for adults. About 75-80% of their sales are the infant
Soyalac, so ﬂavor is not so crucial. Nutritional properties
are more important. Concerning protein quality: Rats have
a large demand for sulfur-containing amino acids since they
have lots of hair, for which these amino acids are largely
used. Commercial cystine is hydrolyzed hair protein, so its
not vegetarian.
Loma Linda started making isolate soymilk out of
pressure from salesmen since all other infant formula
makers have an isolate soymilk. They feel it is inferior to
their regular Soyalac since it is less natural (has less allnatural ingredients) and has poorer ﬂavor. But it is lighter
colored, It is acceptable to Feingold hyperactive kids since
it contains no additives, and it gives lower ﬂatulence since
it contains no carbohydrates (but this is not a signiﬁcant
problem), and the stools do not smell bad, i.e. different
from the stools from animal milks. Loma Linda non-isolate
soymilk sells best by 2:1 among the Loma Linda products.
LLF makes 8 basic soymilks. (1) i-soyalac is the isolate and
Soyalac is the natural. Both come in concentrate, ready to
feed, and powdered. Soyagen, the adult preparation, comes
in powdered, with either all purpose or no cane sugar (it
uses corn syrup as a sweetener), Also carob. All Soyagen
brands are powdered. The number 1 best seller is Soyalac
concentrate, #2 is isolate concentrated, #3 is ready to feed
Soyalac, #4 is powdered Soyalac. Their only competitor is
Worthington Soyamel, sold powdered in Pure Pak cartons in
health food stores.
Dorothea Van Gundy Jones died in 1979.
Soymilk regulatory problems: Lots of hassle from FDA.
(1) Cook time in cans. (2) waste disposal.
Do old soybeans cause low protein extractability? They
feel extractability is more directly affected by the hardness
or pH of the water. Alkaline pH gives good extractability;
that’s why some people cook beans with baking soda. In late
summer as the water table falls, the pH rises to pH = 8 in late
summer, then drops to 6.3 in the spring.
Loma Linda soymilk has 65 employees. They grow
much of their own beans on 500 acres of nearby land. They
use ﬁeld-type soybeans. Best is Williams, which has good
ﬂavor and extractability. Beeson and Amsoy are also good.
Beans are not strictly organically grown but use less and
milder herbicides so herbicides residues are near the lower
limits of detectibility. They use 30,000 bu per year = 900
tons/yr of dry beans. Beans are stored in silos by the plant
and dried there to 12% moisture. If lower moisture, they
crack and split. (Honey is not acceptable in baby formulae).
Botulism problem; also it gets very dark when sterilized in
cans. Babies can’t digest starch. So LLF uses corn and beet
sugars.

The process: Weigh beans in a dry batch, wash, and
run over stainless steel “stone pans” that look like a sloping
scrub board to pick up metal and stones. Float off stems and
sticks. Spray wash beans over a screen. Run into a large
Rietz screw cooker (open top, 3 feet diameter by 20 feet
long) and blanch beans at a little above 80*C for about 1
hour to draw off oligosaccharides, deactivate lipoxydase,
and hydrate to double weight. This is a key innovation in
the process. Drain. Mix with hot water (but no steam) and
run into a Rietz disintegrator to do a hot grind at over 80ºC.
Repump some of the slurry back into the hopper of the Rietz
as the hot “water” for the hot grind. When the batch has been
ground, do a semi-high-temperature short-time cook for
sterilization in a pressure cooker; this prevents subsequent
bacterial growth in the holding vats. Then run through a
high pressure Gaulin homogenizer at 5,000 psi to get high
soymilk extractability; it works like a colloid mill to break
up the cooked beans to particles of 20 microns diameter. This
is essential if you do a hot pre-soak. Continued. Address:
General Manager, Loma Linda Foods, Mt. Vernon, Ohio.
2332. Hardwick, Chuck. 1980. Control pests, naturally:
your best allies may be insects and disease, researchers say.
Soybean Digest. May/June. p. 33-34.
• Summary: “There’s nothing new about using ‘natural’
methods to combat weeds, disease and insects. You’ve been
doing it for years with crop rotation to break up pest life
cycles.
“And what’s more natural than mechanical cultivation.
Lately, genetics has helped provide you with seed naturally
resistant to a number of pests and diseases.
“Chemicals and machinery made things easier and
cheaper–until recently. Now you’re being hit with rising
costs for fuel, chemicals and equipment. There’s an
increasing concern for protecting the environment. And some
pests develop resistance to chemicals.
“Result: More people are looking at a return to ‘natural’
controls for different reasons.
“Even Environmental Protection Agency (EPA) is
speeding up availability of ‘biorational’ pesticides that
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control insects and pests through natural means.
“Biorational pesticides, explains EPA, include viruses,
bacteria and fungi that attract, retard or destroy pests.
“Here’s a look at research that may help you do a better
job of farming, naturally.
“Precise Insect Control: Big push here is using predators
to control unwanted insects. Idea is not new: send a bug
to kill a bug. Of 1,700 identiﬁed soybean insect species,
46% are predators, 17% are parasites. You’ve heard about
Ladybugs for years. There’s also big-eyed bugs and certain
spiders. But some insects are being imported for the job.
Assassin bugs from Australia strike fear into loopers and
caterpillars (see photo).
“’It will take a wide variety of pest species with great
gusto in Australia,’ says Merle Shepard, South Carolina
Experiment Station entomologist at Clemson University.
‘We’re anxious to see how it will work in this country.’
“Shepard says an assassin bug from India did not
survive in the U.S. He studied an Australian insect in the lab
last year, and plans to test it in the ﬁeld this summer.
“He spent 8 months in Australia, returning with the
assassin bug, a parasitic wasp and four viruses and fungi
which attack insects.
“Parasitic wasp ﬁghts Southern green stink bug, South
Carolina’s number one insect pest and crop destroyer in
other states. ‘The wasp looks very good, and it has potential
to survive our climate,’ he adds. Parasitic wasps lay eggs in
larvae of developing beetle. As parasite larvae develop, they
kill beetle larvae.
“Maryland also is examining use of another parasitic
wasp in control of Mexican bean beetle in the DelawareMaryland-Virginia Peninsula. That wasp cannot over-winter
in temperate zones, so batches must be released in target
ﬁelds each year. A 4-year test virtually eliminated bean
beetles in one ﬁeld.
“Breeders also can ‘build’ natural resistance to insects in
soybean seed, much like resistance to cyst nematode or root
rot. Basic construction block: presence of naturally occurring
chemicals that inhibit growth of moth and butterﬂy larvae.
“Growers can plant variety resistant to a speciﬁc insect,
lessening need for insecticides and increasing yields.
“Another way to combat insects: make their food
repulsive. USDA tests at Wooster, Ohio show Japanese
beetles would rather starve than eat plants treated with
extracts of the East Indian neem tree. Other insects repelled
by neem: Mexican bean beetle and North American
grasshopper. Extracts do not have EPA approval yet, but
idea has potential, and extract does not threaten wildlife,
researchers say.
“Still another way to eliminate insects: make them
fatally ill. Texas A&M scientists are working on viruses that
kill only certain insects, leaving friendly predators alone.
“Max Summers, entomologist at Texas Agricultural
Experiment Station, College Station, Texas, says viral

pesticides offer a number of advantages: they are not toxic to
anything but target pest, they occur naturally and insects do
not develop a resistance.
“Clemson University scientists, with funds from
American Soybean Association, are studying virus to
control velvetbean caterpillars. Field tests show 40% to 68%
reduction.
“USDA researchers have developed a way to infect
grasshoppers with a deadly, naturally occurring hopper
disease. Several severe outbreaks of hoppers have been
controlled by spraying the disease spores onto wheat bran,
then dropping the bran into infested areas. Grasshoppers
eat the bran, contract the disease and die. Other hoppers eat
remains of their comrades and also die.
“Biological control of weeds also gets a lot of attention.
At Southern Weed Science Lab, Stoneville, Mississippi,
Lynn Walker is working with a fungus that is applied as a
granule to control the weed, spurred anoda.
“’The weed started moving into the area several years
ago in cotton ﬁelds,’ he explains. ‘Herbicides to control it
also controlled the cotton. Then it moved into soybean ﬁelds,
where it’s very difﬁcult to control. The fungus is safe to use
on cotton or beans, but kills the weeds,’ says Walker.
“Walker says 1979 tests on small plots got 75% to 85%
kill with 100% control. Remaining weeds could not compete
against crop. This year, he wants to work on lowering
dosage rates to economic levels, using it with conventional
equipment and applying it at planting time. Planting time
application should give protection all year, he adds.
“Virginia Polytechnic Institute and State University (VPI
& SU) and USDA researchers are working on several ways
to control musk and plumeless thistle–considered noxious in
30 states.
“VPI & SU researchers say arsenal of certain weevils, a
beetle, some fungi and a nematode offers long-term control
of weeds. Ten years of tests with the insects reduced up to
85% of thistles. USDA scientists say there is considerable
potential for using fungi to control thistles.
“’Biological agents won’t eradicate weeds,’ says L.T.
Kok, VPI & SU entomologist. ‘But over a number of years,
biocontrol agents should considerably lower signiﬁcance of
weeds.’
“And scientists at the University of Wisconsin are high
on biological control of velvetleaf. A wilt disease fungus
attacks velvetleaf as a seedling, causing it to wilt and die.
Once it has infested the soil, it stays, researchers say. Other
plants are not affected. Researchers have tested it with
soybeans and other crops, with good results.
“Next step is to ﬁnd a way to apply it to ﬁelds where
velvetleaf is a problem. The fungus already is found
naturally in Illinois, Minnesota, Maryland and Wisconsin,
but at low levels.”
2333. Nicholas, C.J.; Whitten, M.E. 1980. Transportation and
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handling factors in relation to quality in exporting soybeans.
Marketing Research Report (USDA Agricultural Marketing
Service) No. 1109. 30 p. June. [5 ref]
• Summary: “Summary: In the 17 test shipments between
sampling at loading and at unloading, both foreign material
(FM) and splits increased during movement from the U.S.
port to the overseas destination port, the former from an
average of 1.6 to 1.8 percent, and splits from 12.2 to 14.2
percent.
“Soybeans are handled 15 to 20 times while moving
from the farm to the overseas receiver. Breakage or damage
increases as handling is repeated. The number of handlings
not only increases the breakage, but also the cost. Industry
sources estimate that marketing costs increase as much as 2
cents per bushel after each handling.
“A signiﬁcant analysis in soybean breakage is the
development of the data on ﬁne material, or ﬁnes. Of the
eight test shipments analyzed for ﬁnes, in one-third of the
samples, ﬁnes made up one-half or more of the FM content,
and in all the shipments ﬁnes constituted more than one-third
of the FM present.
“Shortages of grain hopper cars and barges presented
a serious transport problem to the soybean shipper. Also,
the cost of moving soybeans from the U.S. interior terminal
elevator to the port of embarkation was high.
“Insect infestation continued to present a problem,
especially to soybean receivers in the Far East. Seven of the
11 shipments received in Japan were infested with insects
and required fumigations
“Analysis of ‘invoice’ and ‘loaded’ weights in 12 of
the test shipments showed weight shortages in six of them,
varying from 0.4 to 0.8 percent and averaging 0.5 percent.
“Neutral oil content and free-fatty acids were
determined on two shipments. One shipment showed a
neutral oil loss of 3.3 percent at origin and 4.2 percent at
destination and a 0.6 percent free-fatty acid content at both
origin and destination, indicating a decrease in quality of the
oil. In another shipment, neutral oil loss increased from 4.2
to 4.9 percent, while free-fatty acid content increased from
0.6 to 0.7 percent during transport.
“Analysis of destination samples of four Brazilian
soybean shipments showed the oil content 1 percent higher
than in U.S. shipments, the protein content about the same,
and free-fatty acids higher in the Brazilian beans, although
the neutral oil losses were about the same as in the U.S.
beans.” Address: 1. Agricultural Economist; 2. Research
Chemist. Both: Beltsville Agricultural Research Center,
Beltsville, Maryland 20705.
2334. Soybean Digest. 1980. Hold down nematode damage.
May/June. p. 44N-45N.
• Summary: “Cyst nematode may be in your area,
threatening to reduce soybean yields. Soybean cyst nematode
(SCN) for years has caused problems in Southern states.

Recently, it has been found in Northern areas like Iowa,
Minnesota and Delaware.
“It can rob your proﬁts by cutting yields in half under
severe infestations. Losses may vary from slight to 90%,
depending on degree of infestation, soil moisture, soil type,
fertility and variety susceptibility.
“Nematodes attack soybean roots and interfere with
water and nutrient uptake. Symptoms of cyst nematode
include general plant stunting, lack of vigor, slow or no
secondary root development and general plant yellowing.
In highly fertile soils with optimum moisture, you may not
notice symptoms. Eventually, yields can be reduced if cyst
populations rise to high levels.
“’All soybean growers should examine ﬁelds showing
declining yields for these symptoms and seek expert help if
cyst nematodes are suspected,’ suggests Grover Shannon,
Asgrow Seed Co. soybean researcher. ‘Wherever soybeans
are grown. cyst nematodes could be present.’
“A problem in Southern states since the 1950s, plant
pathologists estimate 20% of the U.S. soybean acreage is
now infested. The Midwest is very susceptible to future
infection. If rotation of soybeans with non-host crops such as
wheat, cotton, corn or milo declines, problems with SCN are
almost certain to increase. experts predict.
“If you suspect the problem in a ﬁeld, take plant and soil
samples to an Extension Service lab for analysis. Often the
cysts have turned brown and are almost impossible to see
with the naked eye.
“’If the problem is identiﬁed as cyst nematode, several
management changes may be employed,’ says Shannon.
‘Above all, don’t panic, and be ready to apply a higher level
of management to attain the best yields possible. Soybean
growers in the South have been living with the problem for
more than 25 years and are still in business,’ he says.
“Some suggestions for control:
“Surveillance. If SCN is suspected, examine stunted
plants. Seek aid of Extension specialists and plant
pathologists or other experts. Damage from SCN can be
confused with other damage such as herbicide injury,
drought, poor fertility, insect damage, poor drainage and
injury from other diseases and nematodes.
“Fertility Management. Good fertility is a must in
infested soils because SCN limits nutrient uptake. Have
soil tested and lime to the proper pH, including adequate
phosphate and potash. Heavy SCN infestation plus deﬁcient
fertility can result in severely reduced yields.
“Irrigation. Cyst nematode may bring stress in soybeans.
Beans can be damaged more under stress situations.
Irrigation to reduce stress keeps damaged plants actively
growing.
“Crop Rotation. Don’t plant continuous beans in infested
ﬁelds unless you use resistant varieties. Rotation is a very
sound practice even if cysts are not present.
“Resistant Varieties. Use resistant varieties if available.
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Resistant varieties offer growers protection at no extra cost.
“Chemical Control. Nematicides may be used, but
these chemicals are costly and performance can be erratic if
improperly applied or if rain doesn’t come at the right time,
says Shannon.
“’Development of SCN-resistant soybean lines by the
USDA has been a great breakthrough in ﬁghting SCN,’ he
adds. Private commercial companies are using resistant lines
to develop and test varieties for SCN resistance, especially in
Northern areas.”
2335. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY
research highlights: Program in insect pest management. No.
22. p. 1-2. Aug.
• Summary: “When invited, INTSOY will help a country to
develop a broadly based soybean program. Pest management,
an integral part of crop management, is an important part
of these programs, especially in the tropics and subtropics.
The objective is to keep pest populations below damaging
levels with methods that are economical and environmentally
sound.”
2336. Weiss, Martin G. 1980. Re: Recollections of William
Morse and work with soybeans. Letter to William Shurtleff
at Soyfoods Center, Sept. 26. 3 p. Typed, with signature.
• Summary: “As I told you by phone, I discussed your
need for information regarding Mr. W.J. Morse with Dr.
E.E. Hartwig, Stoneville, Mississippi,... and he sent a
series of papers on the history of soybean development and
improvement in the U.S. over the past 50 years. Dr. Hartwig
wrote the ﬁrst paper.
“Dr. Hartwig states that W.J. Morse began his work
with USDA in 1907. I can recall him describing some of his
activities starting in about 1912... soybeans introduced to the
U.S. in earlier times were mostly adapted to our southern
states and were mostly grown for hay. But a few varieties
were also good producers of beans, as proven in W.J.’s test
plots at Arlington Farm (land on which the Pentagon is now
standing [in Virginia]). After the seed of these varieties was
increased adequately, W.J. told how he would take a few
large bags and head for the Carolinas via train. Upon arrival
he would go to a livery stable and rent a spring wagon and
horses, and set forth across the countryside.
“When he observed a farmer in the ﬁelds planting corn
or hay-type soybeans, he would tether his horses to a post,
climb over the fence and visit with the farmer. If interested,
he would give the farmer enough seed to plant a few rows
to determine their productivity. That was the beginning of
growing soybeans for beans rather than hay. At ﬁrst, the
soybeans were fed directly to livestock, as there were no oilextraction plants adapted for soybeans. Troubles ensued. The
high level of unsaturated oil in the beans was laid down in
the fat of hogs and gave ‘soft pork.’ But cottonseed crushing
and oil extraction was practiced in the South and soon

adapted for soybeans as their production was increased.
“Hartwig mentions that testing of soybeans and some
of the other seed legumes (cowpeas, mung beans, etc.) was
conducted at Monetta, South Carolina. This was the result of
W.J.’s ﬁnding the [Joseph M.] Johnson family very interested
in these new crops and highly cooperative. The family
consisted of a brother and two sisters, and a colored man
who did most of the ﬁeld work. By the time I succeeded W.J.
(Jan. 1, 1950) the brother and colored man had passed away
but I learned to know Bessie and Mae–a delightful pair of
southern ladies who continued their interest and still wanted
test plots on their farm. (Mae is now deceased but Bessie
is still living although, I hear, in poor health). Our research
workers stationed at Raleigh, North Carolina, continued for
some time to use their farm as a test site. As the Hartwig
article describes, Mr. Dorsett, a plant explorer, introduced a
number of soybean types from the Orient. It became evident
in the late 1920’s that soybeans had distinct promise in the
U.S. so in each of two years (1929 and 1930, I believe) a
team–Mr. Dorsett and W. J. Morse (the soybean “expert”)
conducted extensive, systematic collection trips, particularly
in northern China, known as Manchuria at that time. I’m
sure W J. considered this the highlight of his career. He took
many photos of ﬁelds, harvesting and processing operations.
He described this collection effort to me as being a bonanza
so far as obtaining a diversity of germ plasm.
“Each village they visited had three or four distinct
varieties–one or two for oilseed production, a large seeded
type to produce soybean sprouts, a mild ﬂavored type for
green vegetable production, etc. And, unlike American
farmers, they didn’t look across the fence and decide the
adjacent village had a better variety and start growing it–that
would be sacrilegious! The varieties they grew had been
handed down by their honorable ancestors and they wouldn’t
dream of growing a variety handed down by some else’s
ancestors! And this practice had been followed for many
generations. A true bonanza for a germ plasm collector. So
more than four thousand collections were made and sent to
the U.S. For the sake of completeness Dorsett and W.J. also
collected in Japan and Korea, but these varieties were mostly
of the vegetable types.
“The numerous collections were grown in 1932 at a
branch station at Holgate, Ohio, by J.L. Cartter, W.J.’s only
professional employee at that time, and a technician, Joe D.
Vasvery (who is retired, lives near me, and is my fast friend).
The varieties which showed agronomic promise were again
grown in 1934. As the Hartwig article describes, the U.S.
Regional Soybean Laboratory was founded in 1936 with
headquarters at the University of Illinois. Fresh with an
MS degree in genetics and plant breeding, I became its ﬁrst
full-time ﬁeld employee, located at Iowa State University.
Part-time employees stationed at the University of Illinois
and Purdue [West Lafayette, Indiana] were made full-time
upon completion of advanced degrees and somewhat later
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the Ohio employee became full-time. Mr. Cartter and Mr.
Vasvery were transferred from Holgate to Urbana, Illinois.
And they told us of the extensive collections, seed of which
was stored in paper bags in the attic of a barn at Holgate. So,
the samples were brought to Urbana.
“This part of my dialogue does not pertain particularly
to W.J. I will insert it only as background of the early
soybean development which was under W.J.’s direction.
In early 1937 the assembled ﬁeld representatives of the
Laboratory pored through these collections and each took
a sample of seed of those varieties he wished to grow.
With my background in genetics, I had a mania for genetic
diversity, so I took a sample of each one. But the seed was 5
years old and the high oil content of soybeans causes rapid
deterioration of germination. So many of the 1932-grown
samples germinated as little as l%, and a few gave no
germination at all. But, after 2 years of increase I had over
3,000 types! Success story? But wait. Then came World War
II and Uncle Sam decided my commission in the artillery
reserves was needed more than my plant breeding skills. And
labor was extremely scarce at the Agricultural Experiment
Stations. So my seed aged. In 1946, I tried to revive the
varieties, but could get germination of less than 1500. But
those are in today’s germ plasm bank. But how many genes
giving resistance to new pests and diseases, which breeders
are frantically searching for now, went down the drain?
That’s why, when I succeeded W.J., I initiated the soybean
germ plasm bank!” Continued. Address: 11122 Emack Rd.,
Beltsville, Maryland 20705.
2337. Harakly, F.A.; Assem, M.A.H. 1980. Ecological
studies on the truely pests of leguminous plants in Egypt. I
Biting and chewing pests. Review of Applied Entomology.
Series A: Agricultural. 68(9):546 (Abst. #4357). Sept. [5 ref]
• Summary: During the summer season at Dokki, Egypt,
soyabeans and groundnuts were sampled regularly to
determine the main insect pests. The names of insects in
various orders are given. Address: Plant Protection Inst.,
Ministry of Agriculture, Dokki, Egypt.
2338. Harakly, F.A.; Assem, M.A.H. 1980. Ecological
studies on the truely pests of leguminous plants in Egypt. II.
Piercing and sucking pests. Review of Applied Entomology.
Series A: Agricultural. 68(9):546 (Abst. #4358). Sept. [5 ref]
• Summary: The main species causing damage by piercing
and sucking sap from the plants are listed. Address: Plant
Protection Inst., Ministry of Agriculture, Dokki, Egypt.
2339. McLean, R.J.; Byth, D.E. 1980. Inheritance of
resistance to soybean rust (Phakopsora pachyrhizi) in
soybeans. Australian J. of Agricultural Research 31(5):95156. Sept. [12 ref]
• Summary: Inheritance of resistance to soybean rust in three
soybean accessions (PI 200492, Tainung 3 and Tainung 4)

was studied. The results suggest that PI 200492 and Tainung
3 contain the same dominant gene for resistance, and that
Tainung 4 contains two dominant genes for resistance, one of
which is identical to that in PI 200492 and Tainung 3 (from
AVRDC 1992, #208). Address: Dep. of Agriculture, Univ. of
Queensland, St. Lucia, Qld 4067 [Australia].
2340. Allen, G.E.; Bath, J.E. 1980. The conceptual and
institutional aspects of integrated pest management.
BioScience 30(10):658-64. Oct. [22 ref]
• Summary: Contents: Introduction. Concepts of IPM:
current concepts, horizontal and vertical integration (“the
IPM movement”). Institutionalization of IPM: state level,
regional level, national level, role of USDA and EPA.
Challenge for the future. Acknowledgments. Address: 1.
Former chair of the USDA/SEA IPM Coordination Team
and professor, Dep. of Entomology and Nematology,
Univ. of Florida, Gainesville, FL 32611; 2. Chair, Dep. of
Entomology, Michigan State Univ. East Lansing.
2341. McArthur, W.C. 1980. Soybean production practices
and costs in the United States. Georgia Agricultural
Experiment Station, Research Report No. 360. 33 p. Oct.
• Summary: “Summary: This report summarizes 1978
information on production costs and practices for soybeans.
Most of the information was obtained in a survey of soybean
producers in states across the major soybean regions (Figure
1).
“The results show wide spreads in production costs
among regions. For example, average total costs per acre
ranged from $108.66 in Kansas (Northern Plains) to $205.76
in Iowa (Corn Belt). There was generally less cost variation
within regions, particularly in variable and machinery
ownership costs. For example, variable costs ranged from
$61.07 per acre to $69.92 in the Delta region and from
$48.51 to $53.85 in the Corn Belt. The spread was less
marked in terms of cost per bushel. Greater uniformity in
production practices and level of inputs used by growers
within regions accounts in large measure for the relatively
small intraregion variation.
“The Lake States and Corn Belt had the lowest nonland
costs per acre, but the highest land costs. In contrast, the
southern states had the highest nonland costs and the
lowest land costs. The lower levels of production in the
South compared with other regions largely account for the
relatively low land costs.
“Many practices used by farmers in soybean production
are common to all regions. However, considerable variation
occurs in the level of production inputs, such as fertilizer,
insecticides, herbicides, and machinery use. For example,
insect control requires more intensive use of chemicals in the
southern regions than in regions further north. The higher
input levels in the southern states compared with other
regions account for the relatively high level of nonland costs.
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“Soybeans produced in a single-crop sequence generally
required less machinery input than soybeans in a doublecrop pattern. Fertilizer requirements also tend to be less
on double-cropped soybeans than on a full season crop
because of residual fertilizer available from the crop grown
in sequence with soybeans. Other production practices tend
to be fairly uniform regardless of type of production method.
The methods of production affect production costs. Full
season soybeans (single crop) had lower costs per bushel in
1978, but higher costs per acre relative to soybeans grown in
a double-crop sequence. The cost spread between methods
relates mostly to differences in level of inputs and, yield
response.
“Regional differences in cost structure inﬂuence location
of production and expansion possibilities. Production
tends to move to those resource situations where the
soybean enterprise is most proﬁtable relative to competing
enterprises. The cost estimates in this report provide a base
for determining the competitive strength of soybeans in the
agriculture of different regions as well as potential impacts
on regional production arising from any new discoveries in
cost reducing technologies in the future.”
2342. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY
research highlights: Seed pathology. No. 23. p. 1-2. Nov.
• Summary: “In the tropics and subtropics, producers
have difﬁculty obtaining good quality seed for planting.
This problem affects the production of soybeans and other
edible legumes. INTSOY pathologists, agronomists, and
agricultural engineers” in Puerto Rico and Illinois have been
“investigating pathological factors that affect seed quality.”
2343. Iwaki, M.; Roechan, M.; Hibino, H.; Tochihara,
H.; Tantera, D.M. 1980. A persistent aphidborne virus of
soybean, Indonesian soybean dwarf virus. Plant Disease
64(11):1027-30. Nov. [15 ref]
• Summary: Reports the Indonesian soybean dwarf virus
(ISDV), found only in Indonesia and Thailand. This virus
is distinct from soybean dwarf virus (SDV). Address: 1-3.
Pests & Diseases Div., Central Research Inst. for Agriculture,
Bogor, Indonesia.
2344. Soybean Digest. 1980. China, U.S. exchange [soybean]
specialists. Nov. p. 8a.
• Summary: “Soybean varieties native to the People’s
Republic of China (PRC) could provide new germplasm
to improve U.S. soybean varieties, says Ted Hymowitz,
University of Illinois plant geneticist. Hymowitz spent
a month collecting Chinese soybean varieties. American
Soybean Development Foundation and University of
Illinois jointly funded the mission. U.S. researchers will
test collected varieties for resistance to disease, insect and
nematode pests. Meanwhile, six PRC groups visited the U.S.
during the last 3 months. Representatives of the Chinese

Ministry of State Farms studied U.S. modern utilization
systems. Another team, headed by two vice ministers of
agriculture, studied U.S. technology for soybean, cotton,
forestry, dairy and ﬁsh production. Such exchanges help
build communications and identify items of mutual concern.”
2345. Shanmugasundaram, S.; Tsou, S.C.S.; Selleck, G.W.
1980. Breaking yield barriers in vegetable production at
AVRDC. Paper presented at the 16th Asia-Paciﬁc Food
Production Conference. 12 p. Held 7-12 Dec. 1980 at
Maurya-Sheraton Hotel, New Delhi, India.
• Summary: Contents: Introduction. Leguminous and nonleguminous vegetables. AVRDC approach to yield barriers.
Germplasm collection, screening and distribution (for
soybeans: 9,951 accessions. 38 countries of origin). Cultural
practices (incl. development of appropriate beds, protected
with rice-straw mulch has reduced damage from ﬂooding.
Crop rotation). Barriers in transferring improved technology.
Five maps of the world show “AVRDG germplasm collection
and distribution.” Vegetables and fertilizers (“Vegetables,
in general, are less hardy than cereal crops.” “The use of
compost dramatically increases yields in both leguminous
and non-leguminous crops”).
Fig. 6 is a bar chart showing the growth of AVRDC’s
training program: From 2 trainees in 1974 to a peak of 65
trainees in 1979.
Note: This paper was never published.
From the Introduction: In establishing the AVRDC, the
world community has recognized the value of (1) vegetables
in human nutrition, (2) income generation for the vulnerable
low income groups, (3) increasing the efﬁciency of cropping
systems and (4) enriching the soil by crop rotations,
alternating cereals and vegetables. The emphasis is now on
providing a balanced diet. By complementing cereals with
vegetables (including legumes) the nutritional quality of
the diet can be vastly improved and the intake of total food
(cereals) can be reduced. The strategy is to ﬁght hunger and
malnutrition simultaneously.
“Central to both increased vegetable production and
improved diet is breaking yield barriers in vegetables, as has
been accomplished in cereal crops. AVRDC has mounted a
research thrust which as resulted in a number of important
advances.”
Page 4: “Yields of about 7 t/ha of soybeans were
obtained with AVRDC selection G 2120 which was recently
released in Tamilnadu, India as KM-1. Newly developed
AVRDC soybean lines are adaptable to a wide range
of latitudes and resistant to diseases like soybean rust
(Phakopsora pachyrhizi), bacterial pustule (Xanthomonas
phaseoli var. sojensis), downy mildew (Peronospora
manshurica), purple seed stain (Cercospora kikuchi) and
soybean mosaic-virus. We have identiﬁed varieties resistant
to beanﬂy (Melanagromyza sp.) and pod borer (Etiella
zinkenella) the two most serious pests limiting soybean
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yields. New varieties from AVRDC selections have been
released in several countries and we expect that within two
or three years, AVRDC soybean varieties will have been
released in at least 10 countries.”
From Cultural practices: “Crop rotations (despite proven
successes repeatedly in agricultural history e.g. ancient
Egypt, 10th century England and early 20th century U.S.),
tend to be ignored in modern agricultural development.
Programs to increase staple foods, e.g. rice, wheat, white
potato, frequently concentrate on the single crop and fail to
develop concurrently the cropping systems so beneﬁcial to
farmers and to nations. The beneﬁts are many: (1) increased
total production per unit area, (2) diversiﬁed agricultural
production, (3) improved nutrient levels of food, (4)
increased income, (5) improved potential for economic
opportunities for generating stability, (6) improved soil
fertility, (7) decreased soil erosion, (8) savings in a second
re-education of the rural population. Normally, the need
for improving the quality of the diet is discovered after the
farmer has succeeded in mastering the technology of the
staple crop. Then comes the difﬁcult task of convincing the
farmer that crop rotation or integrated cropping is needed,
followed by the expensive time–and energy–consuming task
of the introduction of appropriate technology. To reap the
early beneﬁts of a second agricultural industry and a healthy
population, cropping systems which include legumes and
vegetables should be introduced along with the technology
for increased production of the staple crop.” Address:
1. Legume program leader; 2. NEM program leader; 3.
Directors. All: AVRDC, Shanhua, Taiwan.
2346. Soybean Digest. 1980. Weed identiﬁcation guide. Dec.
p. 21-32.
• Summary: “Proper identiﬁcation of your problem weeds
gives you a head start on controlling those pests. To help
you, we’ve prepared this special weed identiﬁcation guide,
with the help of weed specialists from throughout the
Soybean Belt.
“We’ve listed weeds according to broad categories,
along with description of weed characteristics and control
suggestions.
“Photos of major weed pests–most at early stages–will
also help you identify weed pests in your ﬁelds.
“Use this weed identiﬁcation guide along with our
foldout herbicide guide. Once you’ve identiﬁed your
problem weeds, you can make more effective herbicide
selection.
“Perennial broadleaves: Broadleaf plants (dicots) which
reproduce by means of either seed or vegetative buds.
Reproduction by underground buds makes weed control with
most soil-applied herbicides more difﬁcult. Regrowth may
occur after tillage. Postemergence herbicides are useful to
translocate to and kill deep underground buds.
“Balloonvine

“Bindweed app.
“Canada Thistle
“Groundcherry, cutleaf
“Groundcherry, lanceleaf
“Hemp Dogbane (Indian hemp)
“Horsenettle (bullnettle)
“Jerusalem Artichoke
“Milkweed, common
“Perennial Sowthistle
“Smartweed, swamp
“Trumpetcreeper (trumpetvine)
Photos show: (1) Hemp Dogbane. (2) Field Bindweed.
(3) Canada Thistle. (4) Common Milkweed.
“Glossary:
“Balloonvine–Cardiospermum halicacaburn
“Barnyardgrass (watergrass)–Echinochloa crusgalli
“Bearded Sprangletop–Leptochloa spp.
“Beggarlice–See beggarweed, Florida
“Beggarticks–Bidens frondosa
“Beggarweed, Florida (beggarlice)–Desmodium
tortuosum
“Bermudagrass–Cydodon dactylon
“Bindweed spp.–Convolvulus spp.
“Bristly Starbur–Acanthospermum hispidum
“Black Nightshade, see nightshade, black and hairy
“Broadleaf Signalgrass–Brachiara platyphyla
“Browntop–See fall panicum
“Buffalobur–Solanum rostratum
“Buffalograss–See Texas panicum
“Bullgrass–See goosegrass
“Bullnettle–See horsenettle
“Buttonweed–See velvetleaf
“Canada Thistle–Cirsium arvense
“Carelessweed–See pigweed, redroot
“Carpetweed–Mollugo verticillata
“Cheatgrass (downy brome)–Bromus secalinus
“Chickweed, common–Stellaria media
“Cocklebur–Zanthium spp.
“Coffeebean–See hemp sesbania
“Coloradograss–See Texas panicum
“Copperleaf, hophornbeam–Acalypha ostryaefolia
“Copperleaf, Virginia–Acalypha virginica
“Couchgrass–See quackgrass
“Crabgrass, large–Digitaria sanguinalis
“Crabgrass, smooth–Digitaria ischaemum
“Crotalaria, showy–Crotalaria spectabilis
“Croton, woolly–Croton capitatus
“Crowfootgrass–Dactyloctenium aegyptium
“Cupgrass, southwestern–Eriochloa spp.
“Cupgrass, wooly–Eriochloa spp.
“Downy Brome–See cheatgrass
“Fall Panicgrass–See fall panicum
“Fall Panicum (browntop, fall panicgrass, panicum)–
Panicum dichotomiﬂorum
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“Florida Beggarweed–See beggarweed, Florida
“Florida Purslane–See Florida pussley
“Florida Pussley (Florida purslane)–Richardia scabra
“Foxtail Barley–Hordeum jubatum
“Foxtail, bristly–Setaria verticillata
“Foxtail, giant–Setaria faberi
“Foxtail, green–Setaria viridis Foxtail, yellow–Setaria
glauca Goosefoot–See lambsquarters Goosegrass (bullgrass,
silver crabgrass)–Eleusine indica
“Groundcherry, cutleaf–Physalis angulata
“Groundcherry, lanceleaf–Physalis lanceifolia
“Groundsel–Senecio spp.
“Hemp Dogbane (Indian hemp)–Apocynum cannabinum
“Hemp Sesbania (tall indigo, coffeebean)–Sesbania
exaltata
“Horsenettle (bullnettle)–Solanum carolinense
“Hurrahgrass–See Texas panicum
“Indian Hemp–See hemp dogbane
“Jerusalem Artichoke–Helianthus tuberosus
“Jerusalemoak–See lambsquarters
“Jimsonweed–Datura stramonium
“Johnsongrass, rhizome–Sorghum halepense
“Johnsongrass, seedling–Sorghum halepense
“Jungle Rice–Echinochloa colonum
“Kochia (Mexican burning bush)–Kochia scoparia
“Ladysthumb–Polygonum persicatia
“Lambsquarters (goosefoot, Jerusalemoak)–
Chenopodium spp.
“Mexican Burning Bush–See kochia
“Milkweed, common–Aschlepias syriaca
“Morningglory, annual spp.–Ipomoea et al spp.
“Nightshade, black & hairy–Solanum spp.
“Nutgrass–See nutsedge
“Nutsedge, purple–(northern or purple nutgrass)–
Cyperus rotundus
“Nutsedge, yellow–(yellow nutgrass)–Cyperus
esculentus
“Panicum–See fall panicum
“Perennial Sowthistle–Sonchus arvensis
“Pigweed, prostrate–Amaranthus blitoides
“Pigweed, redroot (carelessweed)–Amaranthus
retroﬂexus
“Pigweed, smooth–Amaranthus hybridus
“Prickly Sida (teaweed)–Sida spinosa
“Prostrate Spurge–Euphorbia supina
“Purslane–Portulaca oleracea
“Quackgrass (couchgrass)–Agropyron repens
“Ragweed, common–Ambrosia artemisiifolia
“Ragweed, giant–Ambrosia triﬁda
“Red Rice–Oryza sativa
“Redtop–Agrostis alba
“Redweed–Melochia corchorifolia
“Ryegrass–Lolim spp.
“Sandbur, ﬁeld–Cenchrus pauciﬂorus

“Shattercane (volunteer sorghum, wild cane)–Sorghum
bicolor
“Sicklepod–Cassia obtusifolia
“Silver Crabgrass–See goosegrass
“Smartweed, Pennsylvania–Polygonum pensylvanicum
“Smartweed, swamp–Polygonum coccineum
“Smell Melon–Cucumis melo
“Stinkgrass–Eragrostis cilianensis
“Sunﬂower, wild–Helianthus annus
“Tall Indigo–See hemp sesbania
“Teaweed–See prickly sida
“Texas Gourd–Cucurbita texana
“Texas Panicum (buffalograss, Coloradograss,
hurrahgrass)–Panicum texanum
“Trumpetcreeper (trumpetvine)–Campis radicans
“Trumpetvine–See trumpetcreeper
“Vaseygrass–Paspalum urvillei
“Velvetleaf (buttonweed)–Abutilon theophrasti
“Venice Mallow–Hibiscus trionum
“Volunteer Corn–Zea mays
“Volunteer Sorghum–See shattercane
“Watergrass–See barnyardgrass
“Waterhemp, tall–Amaranthus tuberculatos
“Wild Cane–See shattercane
“Wild Mustard–Brassica kaber v. pinnatiﬁda
“Wild Proso Millet–Setaria spp.
“Wirestem Muhly–Muhlenbergia frondosa
“Witchgrass–Panicum capillare”
2347. Tisselli, O.; Sinclair, J.B.; Hymowitz, T. 1980. Sources
of resistance to selected fungal, bacterial, viral and nematode
diseases of soybeans. INTSOY Series No. 18. 134 p. Dec.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[292 ref]
• Summary: Contents: Introduction. Fungal diseases (11).
Bacterial diseases (2). Viral diseases (4). Nematode diseases
(2). Index (Lists the names of many varieties). Contains
extensive data printed in columns from a computerized
database. Address: Depts. of Agronomy & Plant Pathology,
Univ. of Illinois, Urbana.
2348. Bertels Menschoy, A. 1980. Insetos-pragas da soja
e seu combate [Soybean insect pests and their control].
Empresa Brasileira de Pesquisa Agropecuaria Unidade
Executiva de Pesquisa de Ambito Estadual de Pelotas
Circular Tecnica No. 8. 34 p. [Por]*
Address: Brazil.
2349. Bromﬁeld, K.R. 1980. Soybean rust in mainland
China. Soybean Rust Newsletter 3(1):3. *
• Summary: Soybean rust was not considered an important
disease in northern China. However a “visiting team was
informed that soybean rust occurred regularly in southern
China in the provinces of Jiangsu, Anhui, Zhejiang, Fujian,
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Jiangxi, Hunan, Guizhou, and Guangdong. In southern
China, losses of 50% occur in some years with frequent
losses of 10-30%” (from AVRDC 1992, #070).
2350. Bromﬁeld, K.R. 1980. Soybean rust: Some
considerations relevant to threat analysis. Protection Ecology
2(3):251-57. [11 ref]*
2351. Ivantsova, M.A.; Muradov, K.M.; Kazantseva, V.M.
1980. Itogi introduktsii soi i dolikhosa v Turkemenii [Results
of the introduction of soybeans and Dolichos lablab cultivars
into the Turkmenistan SSR, USSR]. Izvestiia Akademii Nauk
Turkmenskoi SSR, Seriya Biologicheskikh Nauk (Proceedings
of the Academy of Sciences of the Turkmen SSR, Biological
Sciences Series) No. 6. p. 71-74. [10 ref. Rus]
• Summary: From 1962 to 1979 some 263 soybean varieties
and 334 Dolichos lablab [Lablab purpureus] varieties
were introduced and studied to investigate their potential
productivity as soiling, silage and grain, and prospects
for selection or agricultural production. The results are
summarized. Data are presented on the productivity of a
new cultivar of each species. From K1487, a new midseason
soybean variety from the USA, was bred by individual
selection and called Bakhar 2. It is resistant to high
temperatures, low humidity, lodging, shedding and fungal
diseases. In trials from 1977-79 it yielded 45.5 to 50.9 kg/ha
of green matter and 1.8 to 2.0 tonnes/ha of seeds. The green
matter contained 26.5 to 27.2% protein.
These cultivars may be recommended for cultivation
in regions with a long frost-free period and high summer
temperatures. They are valuable as silage.
The title page of this issue reads: Turkmenistan SSR
Ylymlar Akademijasynyn Habarlary, Biologik Ylymlaryn.
Izvestiia Akademii Nauk Turkmenskoi SSR, Seriya
Biologicheskikh Nauk. Address: Institut Botaniki, Acad. Sci.,
Ashkhabad, Turkmen SSR.
2352. Iwaki, M.; Thongmeearkom, P.; Tsuchizaki, T.; Honda,
Y.; Sarindu, N.; Vonghiranpinyo, L.; Tochihara, H.; Deema,
N. 1980. Virus diseases of soybean in Thailand. Paper
prepared for the 2nd Southeast Asian Symposium on Plant
Diseases in the Tropics. Kasetsart University, Bangkok. See
p. 78. *
• Summary: Reports the Indonesian soybean dwarf virus in
Thailand.
2353. Keogh, R.C.; Deverall, B.J.; McLeod, S. 1980.
Comparison of histological and physiological responses to
Phakopsora pachyrhizi in resistant and susceptible soybean.
Transactions of the British Mycological Society 74(2):32933. *
• Summary: “Cuticular epidermal penetration and death of
the penetrated cells were similar in two soybean cultivars.
Although subsequent hyphal branching and growth

decreased, the retention of typan blue stain increased in
the resistant cultivar. No uredinia formed in the resistant
cultivar. Phytoalexin formation began earlier in the resistant
cultivar and at a time when many cells had changed in
their physiology as revealed by stain retention. An extract
of germinated uredospores caused rapid browning and
phytoalexin formation in pods of the resistant cultivar” (from
AVRDC 1992, #208). Address: 1. Australia.
2354. McCann, J.; Dropkin, V.H.; Luedders, V.D. 1980.
The reproduction of differentially-selected populations of
Heterodera glycines on different r-lines of soybean (Glycine
max) (Abst.). J. of Nematology 12:230-231. *
Address: Plant Science Research Division, Agricultural
Research Service, USDA Agriculture, Jackson, Tennessee
38301 and Stoneville, Mississippi 38776.
2355. McLean, R.J.; Byth, D.E. 1980. Inheritance of
resistance to soybean rust. Soybean Rust Newsletter 3(1):1517. *
2356. Tollervey, F.E.; Paniagua, B.O.; Gonzalez, B.G. 1980.
Herbicide trials in annual crops in Santa Cruz, Bolivia, 197879. Santa Cruz, Bolivia: CIAT, Nuﬂo de Chavez 40, Casella
247. 50 p. Report No. 8. [Eng]*
2357. Tsukamoto, J.Y. 1980. 1979 Annual Technical Report.
Manitoba Agriculture, Brandon, MAN R7A 1L9, Canada. 7
p. Unpublished manuscript.
• Summary: This is a report on “Project 202, Soybeans
Production Demonstration. The objective of this project was
to develop technology for and demonstrate the commercial
production of soybeans. In 1979 the plan was to demonstrate
the commercial production of soybeans utilizing all Maple
Presto seed available for the project. Then the soybeans
produced under the project were to be crushed to determine
the commercial acceptance of the variety Maple Presto
produced in Manitoba.
“The implementation of this project involved activities
that were spread over a twelve-month period. They fell
within four main areas: Production demonstration, ﬁeld days,
short courses and seminars, and crushing soybeans.”
Six cooperators from various parts of Manitoba
participated in the project; they followed recommended
production practices from seeding to harvesting, then
delivered their soybeans to the seed cleaning plant at Notre
Dame. 800 kg of the soybeans produced were crushed at the
P.O.S. Pilot Plant Corporation, Saskatoon, Saskatchewan.
The author concludes that if there are not bad droughts or
killer frosts, if weeds are controlled satisfactorily, and if
normal rainfall occurs, a yield of 1,345 to 1,681 kg/ha (20 to
25 bu/acre) of Maple Presto appears realistic in commercial
scale production. Address: Agro-Man Soybean Project
Leader, Manitoba Dep. of Agriculture.
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2358. Bhattacharya, A.K.; Rathore, Y.S. 1980. Soybean
insect problems in India. In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Proceedings. Boulder,
Colorado: Westview Press. xv + 897 p. See p. 291-301. [21
ref]
• Summary: Contents: Field pests. Storage pests. Control.
References. Address: Dep. of Entomology, G.B. Pant Univ.
of Agriculture and Technology, Pantnagar (Nainital), India.
2359. Botsford, Jenny. 1980. Soya. Hove, England: Wayland
Publishers Ltd. 70 p. Illust. Index. 20 x 22 cm. World
Resources Series.
• Summary: This brief introduction to soybean history,
production, and processing contains many black-and-white
photos and illustrations (line drawings). The author is a
public relations consultant and also represents the Vegetable
Protein Association (6 Catherine Street, London, WC2B 5JJ;
represents leading manufacturers and suppliers).
Contents: What is soya?: The gold that grows. The
beginnings of soya: Soy in ancient China, from East to West,
the start of soya processing. Growing soya: The soya plant,
planting, soya’s enemies (insects, rabbits, wood chucks,
nematodes, diseases, weeds), harvesting, threshing and
storage. At the processing plant: Cleaning and cracking,
extracting the oil, reﬁning vegetable oil, hydrogenation,
making margarine, animal feed. Soya as food: Animal
or vegetable?, ‘You are what you eat,’ soya and the food
industry, soya protein concentrate and isolate, textured
vegetable protein. Industrial uses of soya. Soya as a world
resource: Where is soya grown?, the world’s marketplace.
The future of soya. Glossary. Further information.
Acknowledgements.
Photos show: Two cans of Cadbury’s Soya Choice,
one in Casserole Chunks and one in Mince textures (p. 50).
A Gerber High Protein Cereal for Baby, and a Cheesecake
(illegible brand) in a box (p. 51). Three ﬂavors of Soya
Mince (in foil packets) Brooke Bond Oxo (p. 53). Address:
England.
2360. Burton, J.C. 1980. Rhizobium inoculation and soybean
production. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 89-100. [24 ref]
• Summary: Contents: Introduction. Research objectives:
Response of new cultivars to various strains of rhizobia,
developing more effective strains of rhizobia, changing
the susceptibility of the host plant to infection. Improved
delivery systems. Compatibility of R. japonicum with
pesticides. Rhizobia compatibility with systemic insecticides.
Summary and outlook. Address: Research Dep., The Nitragin
Co., Inc., Milwaukee, Wisconsin.
2361. Chaudry, Muhammad Munir. 1980. A. Chlorinated

pesticides in soybeans, soybean oil, and its by-products
during processing. B. Effect of thermal oxidation on
mixtures of palm and soybean oil. PhD thesis, University of
Illinois at Urbana-Champaign. 120 p. Page 2106 in volume
41/06-B Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.
2362. Corbin, Frederick T. ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. Held at North Carolina State
Univ., 26-29 March 1979. Author index. 24 cm. [1500+ ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. Keynote addresses. Mineral
nutrition (3 papers). Nitrogen ﬁxation (3). Physiology
(6). Breeding (8). Entomology (8). Plant pathology
(2). Weed control (3). Production (4). Engineering (6).
Modeling soybean systems (6). Research techniques (2).
Utilization–oils (4). Utilization–protein (5). Protein and oil
(3). Agribusiness (4). Marketing, transport and storage (6
papers). Address: Prof. of Crop Science; North Carolina
State Univ., Raleigh.
2363. Corbin, Frederick T. ed. 1980. World Soybean
Research Conference II: Abstracts. Boulder, Colorado:
Westview Press. 124 p. Conference held 26-29 March 1979
at North Carolina State Univ. Author index. 24 cm.
• Summary: The World Soybean Research Conference II
was held on 26-29 March 1979 at North Carolina State
University. This volume contains summaries of the more
than 200 papers, both invited and contributed, presented at
that meeting. The full proceedings contains 74 of the invited
papers in full.
Contents: Keynote addresses. Mineral nutrition.
Engineering. Nitrogen ﬁxation. Entomology. Utilization.
Breeding. Physiology. Production. Protein and oil.
Plant pathology. Modeling soybean systems. Regional.
Agribusiness. Marketing, transport and storage. Weed
control. Research techniques. Addendum.
Note: We ﬁnd this book of abstracts impossible to use.
We are looking for an abstract by E.L. Pulver, whose name
is listed in the Author Index. We are told that this abstract
appears at “Mon. 1615-1630 in Program 4, Abstract 15.” In
neither of the two volumes (Proceedings and Abstracts) is
there any reference to date or time. Which volume are we
supposed to look in? Presumably “Abstracts” so we looked
manually and never could ﬁnd the abstract by Pulver. There
are no instructions for how to use this unusual Author Index.
Address: Prof. of Crop Science; North Carolina State Univ.,
Raleigh.
2364. Ezueh, M.I.; Dina, S.O. 1980. Pest problems of
soybeans and control in Nigeria. In: F.T. Corbin, ed. 1980.
World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 275-
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2365. Frans, Robert. 1980. Weed control
systems in southern U.S. In: F.T. Corbin,
ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder,
Colorado: Westview Press. xv + 897 p.
See p. 399-407.
• Summary: Contents: Systems of
control by soybean growth stage.
Control according to soybean culture
systems. The soybean-rice rotation.
Summary. Address: Altheimer Lab.,
Dep. of Agronomy, Univ. of Arkansas,
Fayetteville, AR 72701.

83. [6 ref]
• Summary: This is the earliest comprehensive account
of the insect pests of soyabean in Nigeria. Contents:
Materials and methods. Results. Discussion and conclusions.
References. Soybeans were ﬁrst introduced in Nigeria in
1910 (Mayo 1945). Production is limited to about 170,000
ha of land mostly in the Savannah zone with an annual
output of 70,000 tonnes (metric tons). Cultivation is usually
in mixtures with sorghum, millet and citrus orchards.
Current yields are probably about 1,000 kg/ha. The National
Cereals Research Institute (NCRI) began an active program
on soybean improvement in 1974 with cultivars obtained
from IITA and some local sources. Insect control work was
conducted at the same time, partly at Moor Plantation in
Ibadan.
A good map shows the major soybean producing areas
in Nigeria, which is divided into the Savannah Region in
the north, and the Forest Region in the south. Each region is
divided into 4 zones. Few soybeans are grown in the Forest
Region. Moving from north to south, the soybean producing
areas in Nigeria are: Southern Zaria in the Northern Guinea
Zone, Niger and Benue in the Southern Guinea zone, and
Kwana in the derived Savannah zone (with forest relic).
Note: Webster’s Dictionary deﬁnes savanna or savannah
(derived from the Spanish zavana, which is from the Taino
zabana), a word ﬁrst used in 1555, as “2: a tropical or
subtropical grassland containing scattered trees and droughtresistant undergrowth.” Address: National Cereals Research
Inst., Moor Plantation, Ibadan, Nigeria.

Address: Colombia.

2366. García Roa, F.; Pulido Fonseca,
J.; Gutierrez, B.A. 1980. Plagas de la
soya (Glycine max Merrill) en Colombia
[Soybean pests in Colombia]. In:
G. Bastidas R., coord. 1980. Curso
Produccíon de Soya. 2nd ed. Palmira.
See p. 251-317. Nov. 24-Dec. 12, 1980.
ICA Comunicaciones, Regional 5:510p.
[Spa]*
• Summary: Discusses all of the known
soybean insect pests in Colombia.

2367. Hague, N.G.M. 1980. Nematodes of legume crops. In:
R.J. Summerﬁeld and A.H. Bunting, eds. 1980. Advances in
Legume Science. Royal Botanic Gardens, Kew, Richmond,
Surrey, England. xvi + 668 p. See p. 199-205. [34 ref]
• Summary: Contents: Abstract. Introduction. Temperate
and pasture legumes: lucerne, clovers, control of nematodes
in pasture legumes. Temperate grain legumes: pea, ﬁeld and
broad beans. Tropical legumes: soyabean peanut, cowpea,
other tropical legumes.
Note: Soya beans are not usually considered a tropical
legume. Address: Depts. of Agriculture and Horticulture, and
Zoology, No. 1 Earley Gate, The University, Whiteknights
Road, Reading, RG6 2AT, England.
2368. Herath, E.; Wijeratne, W.; Hittle, C.N.; Spata, J.M.
1980. Development of a soybean industry in Sri Lanka
(Abstract). In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Abstracts. Boulder, Colorado:
Westview Press. 124 p. See p. 91-92.
• Summary: “Experiences with the Sri Lanka Soybean
Development Program illustrate the opportunities and
problems associated with a broad-based national program of
crop production, marketing, processing, and utilization.”
“In 1977 there were about 2,400 ha of soybeans planted.
Farm yields average slightly less than 1,100 kg/ha while
experimental trials yield as much as 4,000 kg/ha. Current
production research includes work in breeding, agronomic
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practices, soil and water management, development of
Rhizobium inoculant and plant protection. This research plus
extension should increase farm yields appreciably.”
The processing and utilization program, which is an
ancillary to the main project and funded by CARE and
UNICEF ($227,000 each), with local counterpart funds, is
discussed. The three levels are home level, village level,
and commercial level. Address: INTSOY Soybean Program,
CARI, Gannoruwa, Sri Lanka.
2369. Huffaker, Carl B. ed. 1980. New technology of pest
control. New York, NY: John Wiley & Sons. xvi + 500 p. 24
cm.
• Summary: Note: The author is also Director of The
International Center for Integrated and Biological Control,
The University of California, Berkeley and Riverside.
The book is sponsored by this center. Address: Prof. of
Entomology and Entomologist in The Experiment Station,
Div. of Biological Control, Dep. of Entomology and
Parasitology, Univ. of California, Berkeley. Phone: 415-2833833.
2370. Jordan, Darryl; Jenkins, Suzy. 1980. Plenty
Agricultural Program: Guatemala. Summertown, Tennessee:
Plenty. 46 p. Illust. 28 cm. Presented to UNICEF Guatemala.
• Summary: This is the single best report on the innovative
1978 Plenty-UNICEF project in the San Andres Itzapa
area (Chimaltenango) of the Guatemala highlands. Most of
the report focuses on trials with soybeans and other crops
(written by Darryl Jordan), but there is also an excellent
supplement, with 15 magniﬁcent, lively photos showing the
local people involved in the soy dairy project. Many of these
photos were taken by Jenny Banks Bryant and others.
Contents: Preface, by Edward Sierra, executive director
of Plenty. Soybean variety trials. Photoperiod response
experiment. Soybean insects and diseases. Continuation of
the soybean project. Grain amaranth. Quinoa. Winged bean.
Cover crops and crop rotations. Nematodes. Fertilizer use.
Seed collection. Plenty report for UNICEF, by Suzy Jenkins
(Plenty soy technician). Supplement: Soy utilization and
nutrition. List of ﬁgures: Field data for soy variety trials.
Graphs of soybean yield data. Three graphs of soybean
yield data. Yield equivalents for soybeans. Oil and protein
analyses. Relative yields of protein for various crops. Crop
rotation.
A table (p. 12) shows ﬁeld data on INTSOY variety
trials in 1978. The highest yields came from the soybean
varieties Davis (40.1 bushels/acre = 4,161 lb/manzana;
1.7 manzanas = 1 hectare), Cobb (34.6 bu/acre = 3,590 lb/
manz.), Bossier (32.8 bu/acre = 3,400 lb/manz.), Forrest
(31.4 bu/acre = 3,251 lb/manz.).
Photos in the Plenty report for UNICEF show: (1-3)
Severely malnourished babies lying on their backs. (4)
Suzy Jenkins holding Baby Cruz, now age 8 months, after 4

months of soymilk. “She is one of several children who were
able to regain good health.”
(5) Suzy Jenkins (5’ 4”), a Plenty volunteer (on left)
walking with her friend Juana (4’ 10”), each carrying water
in a pot on their heads for a soy demonstration in Solola.
“Juana stands about the average height for the ladies of
Guatemala. She eats a protein-deﬁcient diet.
(6) A Mayan lady grinding soaked soybeans on a metate,
traditionally used for grinding corn / maize. (7) Add the
ground soybeans and, stirring regularly, cook for 20 minutes
over a wood ﬁre. Suzy stirs.
(8) Ladle the cooked soybean slurry into a colander
lined with several layers of cheesecloth and set over a pot to
catch the soymilk. Soy pulp [okara] remains behind in the
cheesecloth.
(9) “Soymilk, slightly sweetened, contains 9.1 grams
of protein per cup. One pint of soymilk or 1 cup of tofu will
provide nearly one-half of a child’s total protein requirement
for a day. Children love it.” (10). To make soy cheese [tofu]:
Add vinegar (or other coagulant) to hot soymilk, causing
it to separate into curds and whey. Ladle or gently pour
the mixture into a colander lined with several layers of
cheesecloth and placed over a pot. The cheesecloth catches
the curds, while the whey drains through into the pot. The
whey can be used as a soup stock; it contains some vitamins
and other nutrients.
(11) A happy group enjoying their soymilk. (12) Press
the curds to make tofu, which can be sliced and fried, eaten
plain with salt, or scrambled and fried with onions and
tomatoes. A boy, standing, is enjoying a tofu sandwich.
(13-15). People eating tofu, which is a complete protein;
when served with grain foods like tortillas or bread, its
protein quality is increased. Address: 1. Plenty Agricultural
Technician; 2. Plenty Soy Utilization Technician. Both: The
Farm, Summertown, Tennessee.
2371. Kogan, J.; Bouseman, J.K. 1980. Soybean entomology
information systems (Abstract). In: F.T. Corbin, ed. 1980.
World Soybean Research Conference II: Abstracts. Boulder,
Colorado: Westview Press. 124 p. See p. 26.
• Summary: “The Soybean Insect Research Information
Center (SIRIC) is a computerized information and retrieval
system for the world-wide literature of arthropods associated
with soybean. SIRIC is primarily a service oriented unit,
operating in close cooperation with the Soybean Entomology
Research Team of the Illinois Natural History Survey and
the University of Illinois. SIRIC compiles, searches and
retrieves printed documents on arthropods associated with
soybean, including phytophagous species, vectors of soybean
diseases, beneﬁcial and incidental species which are part of
the various soybean ecosystems around the world. Created in
1969 SIRIC was originally designed as a manually operated
system capable of handling a few thousand citations. In
1969 there was only a small number of entomologists
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working full time on soybean pests in the United States.
Currently there are more than a dozen different centers,
especially in the Midwest and Southeast, with entomologists
working in multi-disciplinary soybean research programs.
A sharp increase in the numbers of published papers was a
direct result of the research conducted in these institutions.
With the expansion of the data base SIRIC developed a
computerized system to better respond to requests and more
efﬁciently handle this expanded literature.
“SIRIC is a component of a broad soybean entomology
information data base. The second component of this
data base is the International Reference Collection of
Soybean-Associated Arthropods (IRCSA) which stores
actual specimens and ecological data from samples from all
soybean producing regions of the world. IRCSA currently
houses about 150,000 identiﬁed specimens of soybeanassociated arthropods in over 2300 taxa. These specimens
have been received from 23 soybean producing states in the
United States and from around 35 foreign countries. The
major foreign accessions have been from Latin America,
with Brazil, Colombia and Mexico especially wellrepresented. Major emphasis is placed upon the quality of
the identiﬁcations of the material in the collection. To assure
a very high level of authoritativeness in the determinations,
much material is submitted to outside systematists who are
recognized experts in their ﬁelds for veriﬁcation. To this
end, a cooperating network of over 130 systematists in both
domestic and foreign academic institutions and museums
has been assembled. The purposes of IRCSA are fourfold,
as follows: (1) To survey the soybean-associated arthropods
of all soybean producing areas of the world with major
emphasis on the phytophagous species and their parasites
and predators, (2) To monitor the major pest species for
possible changes in distribution, (3) To aid in predicting
insect problems in areas initiating soybean production,
and (4) To provide identiﬁcation services for soybean
researches and producers.” Address: 1. Section of Economic
Entomology, Illinois Natural History Survey; Ofﬁce of
Agricultural Entomology, Illinois Agric. Exp. Station; 2.
INTSOY, Ofﬁce of International Agriculture, Univ. of
Illinois, Urbana, IL 61801.
2372. Kogan, Marcos. 1980. Insect problems of soybeans in
the United States. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 303-25. [41 ref]
• Summary: Contents: Insects and insect pests of soybean.
Materials and methods. Results. Discussion. Conclusions.
References. Address: Ofﬁce of Agricultural Entolmology,
Univ. of Illinois and Illinois Natural History Survey, Urbana,
IL 61801.
2373. Kogan, M.; Herzog, D.C. eds. 1980. Sampling
methods in soybean entomology. New York, Heidelberg,

Berlin: Springer-Verlag. xxiii + 587 p. Index. 23 cm.
• Summary: This book is divided as following sections: I:
Concepts and techniques (chapters 1-5). II: Lepidopterous
defoliators (chapters 6-8). III: Coleopterous defoliators
(chapters 9-10). IV: Other foliage feeders (chapters 11-15).
V: Underground feeders (chap. 16). VI. Stem and axil feeders
(chapters 17-20). VII: Pod feeders (chapters 21-23). VIII:
Natural control agents (chapters 24-28).
“In the ﬁeld of pest management both researchers and
practitioners are constantly faced with the need to answer
four questions: (1) What kind of pest is it? (2) How many
are there per unit area? (3) How many must there be before
economic injury occurs? (4) What will control the pest? The
ﬁrst three of these questions should be answered before the
fourth is considered.” Address: 1. Urbana, Illinois; 2. Quincy,
Florida.
2374. Kurihara, Maria Helena. 1980. Catalogo de
publicacoes seriadas sobre soja [Catalog of serial
publications on soybeans]. Brasilia: EMBRAPA–Empresa
Brasileira de Pesquisa Agropecuaria. Departamento de
Informacao e Documentacao; Londrina, PR: Centro Nacional
de Pesquisa da Soja. 191 p. Includes indexes. [530 ref. Por;
Eng]
• Summary: The 530 references are divided into the
following groups: Introduction. General information.
Ecology and practical cultivation: Agro-climatology and
zones, harvest and storage, time of planting, spacing between
plants and plant density. irrigation. Economics. Entomology
(insects). Noxious weeds. Phytopathology (plant diseases)
and their control. Mechanized agriculture. Varietal
improvement. Nematodes. Seeds. Production systems.
Soils: Fertility, nitrogen ﬁxation by Rhizobium bacteria.
Utilization. Author index. Subject index. Address: Brazil.
2375. List, G.R. 1980. Special processing for offspeciﬁcation [soybean] oil. In: D.R. Erickson, et al., eds.
1980. Handbook of Soy Oil Processing and Utilization.
American Soybean Assoc. (St. Louis, MO) and American Oil
Chemists’ Society (Champaign, IL). viii + 598 p. See p. 355376. [42 ref]
• Summary: Contents: Introduction. Types of damage
occurring to soybeans and oil: frost damage, ﬁeld and
storage damage. Processing of ﬁeld and storage damaged
oil: degumming and reﬁning, bleaching of ﬁeld and storagedamaged oil, deodorization, hydrogenation-winterization,
iron removal and metal inactivators. Pesticides: introduction,
effects of processing on removal. Conclusion. Address:
Northern Regional Research Center, Peoria, Illinois.
2376. Mandal, R.; Viner, R.; Chandra, S.; Namoumou, S.
(Mrs.); Chanappa, N.; Saua, A. (Miss). 1980. Dry zone
research. Fiji Dep. of Agriculture, Annual Research Report
For the years 1974 and 1975. p. 21-26.
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• Summary: This report on agriculture in Fiji is divided
into two parts. The ﬁrst (p. 1-65) reviews investigations of
1974, and the second (p. 67-141) reviews those of 1975.
The section in part one titled “Dry zone crops” (p. 21-26)
discusses the following crops that were tested: Peanuts,
soyabean, sorghum, sugar cane intercropping, pigeon pea,
and duruka.
The subsection on soyabean discusses: Insect control,
spacing, variety investigation, time of sowing, seed viability.
“Insect control: “Several soyabean trials, especially those
intercropped in sugar during 1973, were severely attacked by
insects, mainly the agromyzid ﬂy (Melanagromyza phaseoli)
and the leaf skeletanizer larvae (Hedylepta diemenalis). All
trials in 1974 had Carbofuran 3G granules (Furadan) applied
in the furrow at time of sowing at the rate of 2.24 kg a.i.
[active ingredients] per ha and control of these insects was
greatly improved.
A trial laid down in February at Dama (Bua) to
investigate primarily if the crop would grow well in Talasiga
soils, compared four insecticidal treatments factorially with
two row spacings...”
“Variety investigation: Fifteen varieties were introduced
from Queensland, Australia, and 8 varieties from Beltsville
[Maryland], U.S.A. and the seed bulked up. The American
varieties, although medium to long season in U.S.A., when
sown in March under Fiji conditions, all matured within 88
days, having short determinate growth (25-35 cm height at
maturity). The 100 seed weight for these lines ranged from
14.9 gm to 20 gm, compared to 12 gm for Ross or Draintree.
“The new Australian lines had a longer maturity period
for late February sowing (95-102 days) and were more
variable in plant type... See of 23 introduced varieties were
further bulked out of season at the Fiji Sugar Corporation
REsearch Station, Lautoka, using a 2 hour night break.”
Address: Dry Zone Crops Div., Fiji Dep. of Agriculture.
2377. McClellan, W.D. 1980. Producing soybeans in
California (Abstract). In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Abstracts. Boulder,
Colorado: Westview Press. 124 p. See p. 74.
• Summary: The commercial soybean acreage in California
has increased from 5 acres is 1973 to over 10,000 acres in
1977. Most of these soybeans are planted from mid-June to
mid-July as a double crop following the harvest of winter
cereals. Most are grown on the east side of the San Joaquin
Valley and are contracted with the grower prior to planting.
Spider mites have historically been considered the
major pest problem of soybeans in California. In 1975 most
growers controlled mite populations by applying a miticide
before economically damaging levels were reached. In 1976
and 1977 growers began to use chemical control methods
only if the situation warranted it based on weekly ﬁeld
evaluations. Of the surveyed ﬁelds, less than 25% were
treated with a miticide. “In summary, spider mites have not

been a limiting factor in the growing of soybeans as a double
crop on the east side of the San Joaquin Valley.”
There is a deﬁnite need for new soybean varieties
in California. They should have some or all of nine
characteristics that are listed. Address: Univ. of California,
Cooperative Extension, Visalia.
2378. McWhorter, C.G.; Patterson, D.T. 1980. Ecological
factors affecting weed competition in soybeans. In: F.T.
Corbin, ed. 1980. World Soybean Research Conference II:
Proceedings. Boulder, Colorado: Westview Press. xv + 897
p. See p. 371-92. [94 ref]
• Summary: Contents: Present weed problems. Soybean
losses due to weeds. Factors affecting future weed problems.
Summary statement. References. Address: Southern Weed
Science Lab., USDA ARS, Stoneville, Mississippi.
2379. Newsom, L.D. 1980. Interactions of control tactics in
soybeans. In: F.T. Corbin, ed. 1980. World Soybean Research
Conference II: Proceedings. Boulder, Colorado: Westview
Press. xv + 897 p. See p. 261-73. [26 ref]
• Summary: Contents: Effects of pesticides and mixtures
of pesticides on growth and development of soybeans.
Conclusions. References. Address: Dep. of Entomology,
Louisiana Agric. Exp. Station, Baton Rouge, LA 70803.
2380. Newsom, L.D.; Kogan, M.; Miner, F.D.; Rabb,
R.L.; Turnipseed, S.G.; Whitcomb, W.H. 1980. General
accomplishments toward better pest control in soybean. In:
C.B. Huffaker, ed. 1980. New Technology of Pest Control.
New York: John Wiley & Sons. xvi + 500 p. See p. 51-98.
[49 ref]
• Summary: Lists a large number of insect pests. Address:
1. Dep. of Entomology, Louisiana State Univ., Baton Rouge,
Louisiana; 2. Dep. of Agricultural Entomology, Univ. of
Illinois, Urbana, Illinois.
2381. Ontario. Ministry of Agriculture and Food. 1980.
Soybeans and land management. Toronto, Ontario, Canada.
45 p. Southwestern Ontario Farmers’ Week at Ridgetown
College of Agricultural Technology. Held Monday Jan. 14,
1980.
• Summary: Contents: Feature address: Agricultural
practices and water quality, by Karen Switzer Howe.
Soybean production: Soybean inoculation and micronutrient
materials, by J.C. Schleihauf. Soybean varieties for
1980, by Dr. R.I. Buzzell. Variable effects of soybean
herbicides, by C.J. Swanton. Molds, mildews and mites,
by R.E. Pitblado. Soybean marketing: Ontario soybean
insurance program, by H. Ediger. Stabilization and advance
payment for soybeans, by A.E. Proulx. Land Management:
Tillage, by Dr. T.B. Daynard. Crop rotation, by Dr. C.S.
Baldwin. Liming, by R.W. Johnston. Soil structure, by C.K.
Stevenson. Windbreaks can increase crop yields, by D.C.
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Craig. Ditchbanks and grassed waterways, by J.B. Arnold.
Municipal drains–who is responsible?, by D.L. Rogerson.
The Ontario Farm Productivity Incentive Program, by G.A.
Driver. Address: Canada.
2382. Poe, Sidney L. 1980. Sampling mites on soybean. In:
M. Kogan and D.C. Herzog, eds. 1980. Sampling Methods
in Soybean Entomology. New York: Springer-Verlag. xxiii +
587 p. See p. 312-23. Chap. 15. [24 ref]
• Summary: Eight species of phytophagous mites have been
found to attack soybeans in California, Delaware, Florida,
Illinois, Maryland, Brazil, Colombia, Puerto Rico, and
Trinidad.
“Among the important arthropod pests of soybean are
several species of plant-feeding mites. The Tetranychidae, a
family of the most damaging species, spin copious webbing
on the plant and, therefore, are commonly called ‘spiders,’
red spiders, or spider mites.” Address: Dep. of Entomology,
Virginia Polytechnic Inst., Blacksburg, VA 24061.
2383. Proceedings of legumes in the tropics. 1980. Serdang,
Selangor, Malaysia: Faculty of Agriculture, Universiti
Pertanian Malaysia. xi + 488 p. Illust. No index. 25 cm.
Held 13-17 Nov. 1979 at Univ. Pertanian Malaysia, Serdang,
Selangor, Malaysia.
• Summary: Contents: 1. Seed technology (5 papers). 2.
Physiology (5). 3. Breeding (6). 4. Agronomy (9). 5. Plant
protection (7). 6. Soil science (10). 7. Covers and pastures
(4). 8. General (6). Papers primarily about soybeans are cited
separately. Also contains many papers about winged beans
and about groundnuts. Address: Selangor, Malaysia.
2384. Rudd, W.G.; Ruesink, W.G.; Newsom, L.D.; Herzog,
D.C.; Jensen, R.L.; Marsolan, N.F. 1980. The systems
approach to research and decision making for soybean pest
control. In: C.B. Huffaker, ed. 1980. New Technology of Pest
Control. New York: John Wiley & Sons. xvi + 500 p. See p.
99-122. [25 ref]
• Summary: Note that IPM specialists and advocates tend
to be entomologists (insect specialists) rather than plant
pathologists (plant disease specialists). Address: 1. Depts.
of Computer Science & Entomology, Louisiana State Univ.,
Baton Rouge, Louisiana; 2. Illinois Natural History Survey,
Urbana, Illinois; 3-5. Dep. of Entomology, Louisiana State
Univ.
2385. Saito, Masataka; et al. 1980. Daizu no seitai to saibai
gijutsu [The soybean: Its life and cultivation technology].
Tokyo: Nosan Gyoson Bunka Kyokai. 428 p. [240+ ref. Jap]
• Summary: Contains many chapters by various authors.
2386. Singh, S.R.; Kamath, M.K.; Bedford, G.O.;
Uluinaceva, J.; Chandra, V.; Autar, M.L.; Lal, S.N.; Misikini,
J.; Sharma, S.D. 1980. Plant protection: Entomology. Fiji

Dep. of Agriculture, Annual Research Report For the years
1974 and 1975. p. 53-57.
• Summary: This report on agriculture in Fiji is divided into
two parts. The ﬁrst (p. 1-65) reviews investigations of 1974,
and the second (p. 67-141) reviews those of 1975. Both
sections on plant protection discuss soybeans.
The section titled “Control of the Bean Fly,
Melagromyza phaseoli (Diptera: Agromyzidae)” (p. 53-55)
states: “The bean ﬂy, Melagromyza phaseoli, causes severe
damage to soyabean in Fiji. Though the ﬂy has been recorded
for a long time, it had never appeared as a major pest until
recently when soyabean planting was extended at Legalega.”
Insecticide trial were conducted using 6 insecticides at
several concentrations and two dose rates. They are applied
both as granules and as sprays. Two tables show the results.
Using soil treatment with granular insecticides, Carbofuram
3% gave the best results (57.0% mean infestation and 639
kg/ha mean yield). None of the spray treatments worked
well; they were too phytotoxic. Address: Fiji.
2387. Slife, Fred W. 1980. Weed control systems in the
Corn Belt states. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 393-98. [8 ref]
• Summary: Contents: Perennial weeds. Annual weeds.
Weed management systems. Summary. References. Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2388. Soekarna, D. 1980. Status of insect pest management
in Indonesia (Abstract). In: F.T. Corbin, ed. 1980. World
Soybean Research Conference II: Abstracts. Boulder,
Colorado: Westview Press. 124 p. See p. 18.
• Summary: “Soybeans in Indonesia occupy the ﬁfth place
among the foodcrops. From 1973 to 1976 the average
annual harvested acreage was 724,902 hectares with a total
production of 550,523 tons and an average yield of 7.6
quintals [1 quintal = 100 kg] per hectare. Low production
was attributed primarily to insect damage.” Address: Central
Research Inst. for Agriculture, Bogor, Indonesia.
2389. Stalker, H.T. 1980. Utilization of wild species for crop
improvement. Advances in Agronomy 33:111-47. [266* ref]
• Summary: Incorporation of useful alien traits from wild
perennials to the soybean has not been feasible so far,
compared to other crop species. Contents: 1. Introduction.
2. Biosystematics (incl. collection and preservation
of germplasm). 3. The gap between hybridization and
utilization. 4. Approaches for utilizing wild germplasm
resources. 5. Examples of species used in wild species
hybridization programs. 6. Speciﬁc uses of wild species for
crop improvement: Disease and insect resistances, yield,
quality, earliness and adaptation, modes of reproduction,
miscellaneous uses, new crops. 7. Summary and conclusions.
Address: Dep. of Crop Science, North Carolina State Univ.,
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Raleigh, NC.
2390. Stimac, J.L.; Barﬁeld, C.S. 1980. Systems approach
to pest management in soybeans. In: F.T. Corbin, ed. 1980.
World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 24959. [8 ref]
• Summary: Contents: A population dynamics view of pest
control and management. Systems approach to management
of pests in the soybean system. Systems approach at the
ﬁeld level. Evaluating control tactics used in soybean pest
management. Conclusions. References. Address: Dep. of
Entomology and Nematology, Univ. of Florida, Gainesville,
FL 32611.
2391. Summerﬁeld, R.J.; Bunting, A.H. eds. 1980. Advances
in legume science. Royal Botanic Gardens, Kew, Richmond,
Surrey, England. xvi + 668 p. Volume 1 of the Proceedings of
the International Legume Conference. Held 31 July–4 Aug.
1978 at Kew, England. Illust. Index. 25 cm. [448 soy ref]
• Summary: Volume II will be titled “Advances in Legume
Systematics.” Volume 1 contains the following sections, after
the list of contributors and preface: 1. Diversity, adaptation
and yield. 2. Rhizobium, nitrogen metabolism and plant
nutrition. 3. Biochemical composition and nutritional factors.
4. Pests, diseases, resistance and breeding. 5. Glycine
(contains extensive information on soybeans). 6. Phaseolus
and Psophocarpus. 7. Vigna. 8. Arachis. 9. Fodder, forage
and cover legumes. 10. Other taxa (Lupinus, Cicer, Lens,
Vicia faba, Pisum). Address: 1. Univ. of Reading, Dep.
of Agriculture & Hort., Shinﬁeld Grange, Cutbush Lane,
Shinﬁeld, Reading RG2 9AD, Berkshire, England.
2392. Talekar, N.S. 1980. Search for beanﬂy resistance in
soybean, mungbean, and snapbean. In: 1980. Proceedings
of Legumes in the Tropics. Serdang, Selangor, Malaysia:
Faculty of Agriculture, Universiti Pertanian Malaysia. xi +
488 p. See p. 293-99. [10 ref]
• Summary: “Introduction: Among several species of insects
that infest various legume crops in subtropical to tropical
Asia and Africa, tiny ﬂies, commonly called `beanﬂies’
belonging to family Agromyzidae (Diptera), are probably the
most destructive, limiting yields in these regions. Spencer
(1973) lists 51 legume species, including soybean, Glycine
max (L.) Merrill; mungbean, Vigna radiata (L.) Wilczeck;
and snapbean, Phaseolus vulgaris L., as being host to one
or more species of these insects. We have observed three
species, Ophiomyia phaseoli (Tryon); O. centrosematis (de
Meijere), and Melanagromyza sojae (Zehntner) attacking
these beans throughout the year.” Address: Asian Vegetable
Research & Development Center [AVRDC] Shanhua, Tainan
741, Taiwan, ROC.
2393. Trabulsi, I.Y.; Abdel-Samea, M.E.; Bahy, A.Y. 1980.

Effect of fungicides (Bavistan and Benlate) on the nodulation
of soybean (Glycine max.). In: Proceeding of the Fourth
Conference on the Biological Aspects of Saudi Arabia.
Riyadh, Saudi Arabia: Univ. of Riyadh. See p. 285-294. [6
ref. Eng; ara]*
2394. Turnipseed, Sam G. 1980. Soybean insects and their
natural enemies in Brazil–A comparison with the southern
United States. In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. See p. 285-90. [11 ref]
• Summary: Contents: Insect pests. Natural enemies of insect
pests. Current insect management strategies. Opportunities
for cooperative Brazilian-U.S. research. References.
Address: Dep. of Entomology, Clemson Univ., Clemson,
South Carolina.
2395. Viner, R.; Vesper, S.; Saua, A. (Miss); Prasad, M.;
Chinappa, N.; Nath, R.; Chandra, S.; Namoumou, S. (Mrs).
1980. Dry zone crops. Fiji Dep. of Agriculture, Annual
Research Report For the years 1974 and 1975. p. 97-102.
• Summary: This report on agriculture in Fiji is divided into
two parts. The ﬁrst (p. 1-65) reviews investigations of 1974,
and the second (p. 67-141) reviews those of 1975. In part
two, the section titled “Dry zone crops” (p. 97-102) discusses
the following crops that were tested: Sorghum, soyabean,
peanuts, cowpea, mung bean, pigeon pea, and duruka.
The subsection on soyabean discusses: Variety trial,
disease trial, location plot, time of sowing investigation,
and herbicide investigation. “Investigations were continued
screening new introductions from the U.S.A. against existing
Australian lines. A drought in January affected the trial” as
did herbicide drift. The following were tested in the variety
trial: FDA 18984, Ross, Daintree, FDA 18988, FDA 18974,
FDA 18980, Davis, Bragg, Ranson, and Hill. The American
varieties are not suited to January sowing (they produce
short, early maturing plants), but earlier planting may not be
practical under Fiji conditions.
The following were tested in the disease trial (mainly
against Bacteria Pustule–Xanthomonas phaseoli var.
sojense): K53, Daintree, 71-10, Ross, 49-38, 49-8, 16285,
Avoyelles, 71-20, Mamloxi, 16284, Hernon 49, Semster
(white ﬂowers), K162, Semster (purple ﬂowers), Hardee,
Hampton, Picket.
“Location plot: Three promising varieties were sown at
18 sites on farms and stations in Vanua Levu and Viti Levu
[Fiji’s two main islands] in January and early February. Basal
fertilizer dressing was applied before sowing and carbofuran
was placed in the furrow at sowing. The mean yield at all
sites and the best location yield (in kg/ha) were: Ross (557 /
1,100). Daintree (575 / 1,331). K53 (528 / 1,392).
“Soyabean requires a high level of management together
with assured dry weather during the seed maturity period.
Several trials that showed great promise during the early
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stages, suffered excessively with pod rotting resulting in low
returns.” Best yields were obtained from late December to
early January sowings. Address: Fiji.
2396. Yang, C.Y. 1980. Developments in crop protection of
Glycine. In: R.J. Summerﬁeld and A.H. Bunting, eds. 1980.
Advances in Legume Science. Royal Botanic Gardens, Kew,
Richmond, Surrey, England. xvi + 668 p. See p. 323-35. [113
ref]
• Summary: Soybean production in many countries,
especially those in the tropics, has expanded markedly since
1960. However 3 countries–the USA, mainland China, and
Brazil–still produced more than 90% of the world’s 1977
crop, which was worth an estimated $22,000 million. In the
expansion of the soybean into tropical areas, the crop has
encountered diseases and pests, many of them considered of
minor importance in temperate regions. Address: AVRDC,
Tainan, Taiwan.
2397. Hartz (Jacob) Seed Company, Inc. 1980? Hartz seed
research. Stuttgart, Arkansas. 8 p. Undated. 28 cm.
• Summary: “In 1976 a decision was made that brought
an exciting new dimension to our company. We decided to
expand our research facilities and to begin the search for
new commercial soybean varieties that would be offered as
a proprietary item.” Research Director, Dr. Curtis Williams,
is a graduate of Oklahoma State University. The Research
Center is surrounded by over 100 acres for use as research
plots.
It takes 12 to 15 years to develop a new soybean variety
and to produce the amount of seed needed to supply the
market. In the ﬁrst year, they make soybean crosses in the
ﬁelds at Stuttgart from July to August, and from Nov.-April
they grow F-1 plants in a greenhouse there. During the 2nd
year, they grow F-2 plants at Stuttgart and pick 1 pod from
each plant from May to October. Then, from Nov.-February
an F-3 population is grown in Belize, Central America, and
they pick one pod from each plant. From March to May, F-4
population is grown in a winter nursery at Belize, and again,
one pod is picked from each plant.
In the 3rd year, F-5 populations are grown at Stuttgart
and a few hundred plants from each cross combination
are selected from June to Nov. Then from Dec.-May, the
selections are screened for Phytophthora root rot resistance
and nematode resistance in the Stuttgart greenhouse if the
bulk population is segregating. The 4th year consists of
growing progeny rows, screening for foliar diseases, rating
for agronomic characters, and selecting the best rows from
May to October. Then from Nov. to May they screen again
for Phytophthora root rot and nematode resistance in the
greenhouse.
From years 5 through 12, tests are conducted from May
to November. In the 5th year, a yield test is conducted at
Stuttgart under irrigation. In the 6th, there are yield tests at

a few locations, and they select plants from the best plots
for puriﬁcation. In years 7-10, they conduct yield tests at
several locations. There is also line puriﬁcation for possible
increase in the 7th year, a small increase of each line in the
8th, a large increase of seed in the 9th, and foundation seed
increase in the 10th. In the 11th year, there is a registered
seed increase, and ﬁnally, in the 12th year of development,
there is a certiﬁed seed increase.
Color photos show: Jake Hartz, Jr., Dr. Curtis Williams.
Aerial view of test plots. Machinery for planting and
harvesting test plots: A planter, a combine, and a thresher.
Address: P.O. Box 946, Stuttgart, Arkansas 72160. Phone:
(501) 673-8565.
2398. Hartz (Jacob) Seed Company, Inc. 1980? Hartz
seed (Portfolio). Stuttgart, Arkansas. 3 panels + 6 inserts.
Undated. 23 cm.
• Summary: Folded like a triptych. A color photo shows
an aerial view of the company’s buildings. Inserts give
speciﬁcations for the following 6 varieties: Hartz 930 (small
seeded. Most similar to Hartz 936X but about 7 days earlier
and has resistance to Race 3 cyst nematode that 936X
doesn’t have). Centennial. Lee 74. Jeff. Hood 75. Forrest.
Address: P.O. Box 946, Stuttgart, Arkansas 72160. Phone:
(501) 673-8565.
2399. Tsukamoto, J.Y. 1980? Some information about
soybeans in the Prairie Provinces. Paper presented. 7 p.
Undated. Unpublished manuscript.
• Summary: Gives a detailed discussion of soybean variety
development work in the Prairie Provinces in Canada:
Manitoba, Saskatchewan, and Alberta. “Soybean production
in the prairies is not a new venture. Particularly in the
province of Manitoba, there have been earlier attempts to
produce soybeans. Furthermore, soybean varieties, such
as Altona and Portage, were developed by the University
of Manitoba. Because of management problems and low
returns, however, commercial production of soybeans
did not ﬂourish in Manitoba. By the early 1970’s, it had
dwindled to production by only a few seed growers. Finally,
seed production also ceased as growers realized that the
production of other seed required less management and
fewer risks and that the returns from other crops were more
attractive.
“In Manitoba, with an early maturing variety
developing, interest in soybean production was revived,
ﬁrst on the part of researchers who were associated with
this development. Three years ago, with the assistance of
Dr. R. Hamilton (Agriculture Canada, Brandon), the Prairie
Bean Growers Association undertook a small scale soybean
production program. This was done with the aid of New
Crop Development funds made available from Agriculture
Canada. The program continued up to 1979 with varying
measures of success. The variety Portage was used with
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narrow row spacing. Difﬁculty was experienced due to the
short growing season in the project area, combined with
excessive nitrogen in the soil. In some cases, there was
difﬁculty in controlling weeds...
“Although it was done only in 1977, Pride Seed
Company had 17 test sites, located from Teulon, Manitoba,
to Yorkton, Saskatchewan, where the adaptation of soybeans
was studied along with that of corn and sorghum varieties.
This study also experienced varying degrees of success...
“In 1979, under Manitoba’s value added crop
development plan known as the Agro-Man Program, a
commercial-scale soybean production demonstration was
initiated. Six farmer cooperators, located from Niverville to
Melita, were involved...
“The plan originally was to crush all of the soybeans
produced under the program at C.S.P. Food Ltd., Altona, in
order to determine commercial acceptance of an early line
of soybeans (Maple Presto). Crushing requires a minimum
of 5000 bushels which was not produced in 1979. In order
to obtain some crushing information, a composite sample
of 800 kg was crushed at P.O.S. Pilot Plant Corporation in
Saskatoon. The results of crushing were satisfactory.”
The three main varieties tested were Maple Presto,
Portage, and McCall.
In Saskatchewan, Dr. Albert Slinkard at the Univ. of
Saskatchewan has been the only person involved in soybean
work. He conducted Dr. H. Voldeng’s series 1000 soybean
yield test at Saskatoon from 1977 to 1979. In Alberta, 12
growers were involved in the production of about 40 ha
of King Grain line X005 and 20 ha for Maple Presto for
seed multiplication in 1979. Yields of 2,156 kg/ha were
considered good and one farmer on 6 ha achieved 2,706
kg/ha. In Alberta, numerous scientists at Lethbridge (incl.
breeder Dr. H. Muendel) and Mr. R. Park at Lacombe and Dr.
J.E. Andrews are conducting soybean research.
“In conclusion, it must be stated that sound weed control
practices are of the utmost importance in the production
of soybeans in all regions of the prairie provinces. It goes
without saying that continued varietal improvement and
studies of other phases of soybean production are necessary.
“Canada continues to import soybean oil, meal, and
soybeans for crushing. Obviously, there is a domestic market
for soybeans. Also there is an opportunity for exports.
An effective marketing system is necessary if the prairie
provinces are to realize the great potential in soybean
production.” Address: Agro-Man Soybean Project Leader,
Manitoba Dep. of Agriculture, Canada.
2400. Burdon, J.J.; Marshall, D.R. 1981. Evaluation of
Australian native species of Glycine for resistance to soybean
rust. Plant Disease 65(1):44-45. Jan. [16 ref]
• Summary: Discusses resistance to soybean rust,
Phakopsora pachyrhizi. Address: 1. Queen Elizabeth II
Research Fellow; 2. Principal Research Scientist. Both:

CSIRO, Div. of Plant Industry, Canberra City, 2601, A.C.T.,
Australia.
2401. Soybean Digest. 1981. Germplasm exchange [with
China] aids soybeans. Beneﬁts will boost yields. Jan. p. 42.
• Summary: “Scientiﬁc exchanges focusing on germplasm
will aid both the U.S. and the People’s Republic of China
(PRC) in developing stronger, higher yielding soybeans.
“And utilization exchanges will enable China to further
expand uses for soybeans and products–and import more
U.S. soybeans.
“A recent trade mission to the PRC, sponsored by
Elanco Products Co., USDA’s Foreign Ag Service and the
PRC brought this point home to a group of soybean growers:
Both countries have much to learn from each other.
“Scientiﬁc exchanges already have scientists in both
countries at work, analyzing nitrogen-ﬁxing bacteria,
nematode and disease resistance as well as other factors.
“Work is underway in both countries for complete
germplasm and scientiﬁc exchange-which will greatly beneﬁt
soybean production.”
2402. Lockeretz, William; Shearer, G.; Kohl, D.H. 1981.
Organic farming in the Corn Belt. Science 211(4482):540-46.
Feb. 6. [35 ref]
• Summary: “Widespread use of chemicals–manufactured
fertilizers as well as synthetic herbicides, insecticides, and
other pesticides–is one of the most characteristic features of
the modern agricultural era–which started at about the time
of World War II. “Total use of fertilizers and pesticides has
increased more than sevenfold since 1945” (USDA 1980).
A table shows that yields of soybeans grown organically
are about 5% less than those grown by conventional
methods. Address: 1. Senior Agricultural Scientist, Northeast
Solar Energy Center, Boston, Massachusetts.
2403. Ehmke, Vance. 1981. Knock out nematodes: If you
use chemicals, here’s how to deliver your punches. Soybean
Digest. Feb. p. 16-17.
• Summary: “Nematodes may be the only thing you wish
your neighbors have that you don’t. But if you’ve got
nematodes, you may be ﬁnding out that it takes more than
just putting out a nematicide to knock them down.
“Harry Jones, Louisville, Georgia, agrees. ‘With as
many acres as I have to plant and the cost of nematicide
as high as it is, I just can’t take any chances with erratic
performance of the material.’
“Jones explains that because he was getting poor
nematicide action, he modiﬁed his planter so he could
incorporate nematicide as well as preemergence herbicide at
planting time.
“’Our granular applicator drops nematicide just ahead
of the press wheel in an 8- to 10-inch band. Behind the press
wheel we’re also banding on granular Lasso in a 12- to 14-
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inch band,’ he says.
“’But because we felt we needed to incorporate both
materials, we added on a set of spider tines and a drag chain
as wide as the band. Between the action of the press wheel,
the tines and drag chain, we’re certain we’re getting granular
nematicide and herbicide well incorporated.’
“Jones’ county agent, Johnny Dekle, says his efforts are
paying off. ‘Last year I helped Jones set up a test plot to see
if the nematicide and incorporation were helping. Where
no nematicide was used, yields were 19 bushels per acre.
But where Nemacur was used and incorporated, yields were
almost 45 bushels per acre,’ Dekle says.
“Jim Palmer, Clemson University Extension soybean
specialist, says that as farmers cut down on tillage and
double up on planting time operations, they may be causing
problems.
“’Under reduced tillage programs, the fumigants might
be getting a better shake than granular materials because the
granulars are probably not being incorporated as well as they
should be,’ Palmer says.
“’On the other hand, fumigants such as Soil Brom EDB
are cheaper and are easily applied. And being a gas that’s
injected into the soil, it vaporizes and kills nematodes as
it rises. But with the granular materials, you have to have
rainfall to move the chemical down into the soil where it can
do the job–and that was a problem this past year.’
“Jim Arnett, Georgia Extension plant pathologist, says
label status for EDB materials such as Soil Brom is on thin
ice. ‘Last year Soil Brom was cleared only on an emergency
use basis in a number of states. Hopefully that emergency
use label will be renewed for 1981,’ Arnett says.
“As long as fumigants are labeled, Sonny Still,
Blackville, South Carolina, says he’ll use them. He explains
they’re easy to apply and since the gas is injected, there’s
little question about being correctly incorporated. ‘Last year
we used Soil Brom 90 because Nemagon had been removed
from the market.
“’And since we’re able to inject the material behind the
subsoiler shank on our combination planter-subsoiler, we’re
able to save a trip across the ﬁeld,’ Still notes.
“While labels for Fumizone and Nemagon have been
removed, Arnett says there’s a deﬁnite need for EDB
materials such as Soil Brom.
“’EDB is about the only chemical that’ll control
Columbia Lance and peanut root knot nematodes,’ he says.
“Arnett adds that if lack of labels for EDB materials
prohibit growers from using them, they’re forced to use
DD or Telone 2 if they’ve got a Columbia Lance nematode
problem. ‘However, these compounds are applied preplant
and you must wait several weeks before planting,’ he says.
“He also notes that how much incorporation is needed
depends on the particular nematicide you’re using. ‘We’ve
found the action of the planter itself is in many cases enough
incorporation for products like Nemacur and Temik, though

not enough for Mocap and Dasanit.
“’Also, it’s more important to put Mocap out in a wide
or 10- to 12-inch band. With Nemacur you can go with a
tighter band.’
“John Henderson, Auburn Extension soybean specialist,
says most growers are putting down over-the-row contact
nematicides in a band. ‘And while most of these materials
are going on during the planting operation in order to save a
trip across the ﬁeld, we’re still not sure if we’re getting these
materials incorporated well enough,’ he says.
“’In general, though, we aren’t getting the responses to
the nematicides we think we should. But again, we’re not
sure if that’s a problem of rate, incorporation or something
else.’
“Henderson also says it’s probably best to shallowincorporate contact nematicides. ‘Currently, researchers are
taking a look at deep incorporation and in-furrow placement,
but it still seems best to incorporate shallow–from 1 to 2
inches deep. But the materials should be covered up.
“’If nematicides are placed in the furrow, you’re
tightening up the band or treated area-not distributing them
over a wider area where they can kill a larger number of
nematodes,’ Henderson says.
“He explains, too, that nematicide performance this past
season was apparently hurt by lack of rainfall which was
needed to incorporate materials banded on at planting time.
‘However, we had a lot of other problems associated with
the drought which made it difﬁcult to tell what was really
happening. It might have been, too, that nematode activity
was low because of high soil temperature and dry conditions.
Still, I don’t feel we got the response to chemicals we
normally do.’
“The Alabama specialist adds that while there’s little
difference between granular and liquid contact nematicides,
the fumigants generally give better results than contact
materials.
“Arkansas Extension plant pathologist M.C. McDaniel
says fumigants usually provide more consistent control
than non-fumigants. ‘That’s mainly because when you’ve
got conditions ideal for planting, they’re usually ideal for
fumigation,’ he says.
“Soil Brom received emergency use clearance in a
number of states for the 1980 season, but had no such label
in Arkansas. ‘That left us with DD, Vapan and Telone as
fumigant choices and Temik., Nemacur and Mocap as nonfumigants.”
“Due to cost considerations, McDaniel says most
growers have been banding on nematicides rather than
putting them out in a broadcast or blanket treatment. ‘If we
can control nematodes in a zone under the row and allow the
plant to develop a healthy root system, then it can withstand
an attack once the roots get out of that zone,’ he says.
“’But it’s still difﬁcult to incorporate materials put out in
a band,’ McDaniel says. ‘Ideally, growers would have some
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form of power-driven implement to effectively incorporate.
“’Otherwise, with surface banding or light incorporation,
you need about three-fourths to an inch of rain within 7 to 10
days after application to take the materials down into the root
zone.’
“McDaniel says Arkansas growers can place Nemacur
in the furrow at planting time. ‘This doesn’t provide much
incorporation, though if rates are reduced somewhat, growers
are still getting control as good as they could with an off-tothe-side placement. And it’s quite safe.’
“He also says that if Temik, for example, were placed
in the furrow–a form of placement currently not labeled–
growers might expect some seedling damage. ‘However,
if the band rates were reduced, seedling damage could
potentially be minimized as with lighter rates of Nemacur,’
he concludes.”
A half-page photo shows: “Roy Wood applies Temik on
David Walton’s farm near Lumber Bridge, N.C. They use 2
pounds per acre in a 4-inch band at planting. He also rotates
beans with cotton and corn to control nematodes. Soil tests
locate cyst and hottest ﬁelds get higher rates.”
2404. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY
research highlights: Weed control in the tropics. No. 24. p.
1-2. Feb.
• Summary: “One of INTSOY’s primary goals is to promote
soybean cultivation among small-scale farmers in the
tropics... losses due to weeds are greatest under tropical
conditions. Until recently, most weed control studies have
been conducted in temperate zones for large-scale farmers.”
2405. Kennedy, Melissa. 1981. Soybean Digest 1981 pest
control guide. Soybean Digest. Feb. p. 29-49.
• Summary: Quite similar to the Soybean Digest 1982 pest
control guide, which see. However this guide, like typical
articles, runs vertically (in portrait mode) on the page,
whereas subsequent guides run sideways (in landscape
mode), making it easier to display the large, wide color
tables.
This ﬁrst guide begins with these words (on the left half
of page 30):
“1981 Pest Identiﬁcation and Control Guide
“Effective control of problem pests requires a
combination of several elements. Controls may include
insecticides, nematicides and fungicides–along with resistant
soybean varieties, rotational plans and good management
techniques such as proper drainage and soil fertility.
“Accurate identiﬁcation of pests is the key to planning
successful control. To help you, we’ve assembled a ‘rogue’s
gallery’ including pictures and descriptions of insects,
nematodes and diseases that are the most economically
destructive culprits in soybeans. Of course this list will varydepending on your area.
“This special section also contains chemical control

charts for all three pest groups. Each chart lists pests across
the top. Down the left side are chemicals registered for
soybeans. Follow the column below a given pest to ﬁnd
which chemicals control that pest. The charts also contain
method and time of application, other pests controlled and
special notations.
“Information in the charts was provided by chemical
manufacturers per their labeled registrations for each
product. Read the product label for more complete
information. Inclusion or exclusion of any product or
information does not reﬂect judgment by Soybean Digest.
Further, Soybean Digest assumes no responsibility for
performance of any insecticide, nematicide or fungicide
listed in this guide.
“If you suspect a pest problem, one of the best ways to
get an accurate diagnosis is to properly preserve and box the
pest and send it to a diagnostic lab. Check with your state
Extension Service for further details. They may also provide
information on chemical performance and application in
your area. Other sources: Check with a crop consultant or
local farm supplier.
“Application rates are not included in this guide because
proper rates vary in different situations. Pest pressure,
economic thresholds, soil or plant conditions, climate,
chemical registrations and other local conditions vary.
You’ll need to tailor your pest control program to your own
situation.
“We hope this guide will be helpful in your pest control
efforts.
“Melissa Kennedy, Special Projects Coordinator”
The last page (page 49), lower left, states that reprints
of this guide are available from Soybean Digest for $1.00
postpaid.
The right half of page 49 states: “1981 Pest
Identiﬁcation and Control Guide
“Acknowledgements
“Pest Identiﬁcation and Descriptions
“Insects: David J. Boethel, Ph.D.; Associate ProfessorEntomology, Louisiana State University. J.L. Bagent, Ph.D.;
Specialist & Project Leader, Louisiana State University.
L.D. Newsom, Ph.D.; Professor–Soybean Insect Ecology,
Louisiana State University. Donald E. Kuhlman, Ph.D.;
Extension Service, University of Illinois. Ron Smith, Ph.D.;
Entomologist, The Alabama Cooperative Extension Service.
Cooperative Extension Service, University of Illinois;
Illinois Natural History Survey.
“Nematodes: Donald P. Schmitt, Ph.D.; Associate
Professor, North Carolina State University.
“Compendium of Soybean Diseases,” American
Phytopathological Society. “Soybean Insects, Nematodes
and Diseases,” Clemson University. “Soybean Disease
Atlas,” Texas Agricultural Extension Service, Texas A&M
University.
“Diseases: Walter Walla, Ph.D.; Extension Plant
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Pathologist, Texas A&M University. “Soybean Disease
Atlas,” Texas A&M University.
Photos: “Gerald Lenhard, Research Associate,
Department of Entomology, Louisiana State University. U.S.
Department of Agriculture and Clemson University. E.I.
DuPont de Nemours & Company. Merck & Co., Inc. Shell
Chemical Company. Texas A&M University and Southern
Soybean Disease Workers.” Address: Special Projects
Coordinator.
2406. Leviton, Richard. 1981. Conventionally and
organically grown soybeans. Soyfoods 1(4):10-11. Winter.
• Summary: The U.S. soyfoods industry processes nearly
19 million pounds of soybeans every year, yet how much
do producers understand about the differences between
organically and conventionally produced soybeans? In midJuly 1980, Soyfoods visited eight Midwest soybean farms (in
Iowa and Minnesota) of which four were organic producers,
and four practiced conventional methods. The information
gathered shattered many agricultural stereotypes while
delineating speciﬁc growing practices.
“One important concept that emerged is that an
evaluation of the overall quality of soybeans requires one
to see them in the context of a two-, three- or even ﬁve-year
crop rotation and to examine the various fertilizers, soil
additives, and herbicides involved during this multiyear
time frame. Let’s examine the agricultural context for
soybeans. A conventional corn-soybean rotation, which is
practically the norm for the Midwest, follows this general
pattern (Herbicide brand names here represent only a typical,
though not exclusive, selection among farms). In Year No.
1 (corn) the ﬁeld is prepared in April by disc and chisel
plow; Atrazine (1 1/3 pounds/acre; two to eight months
soil persistence) and Sutan (2/3 pounds /acre; one to two
months persistence) herbicides are soil-incorporated before
planting. In late May to early July there are two mechanical
cultivations followed by (often, but not always) one handweeding in mid-July. Corn is harvested in early to midOctober, and afterwards the ﬁeld may be disced and chiseled
again, or the cornstalks may be left standing until spring,
as an erosion guard. In Year No. 2 (soybeans) the ﬁeld is
prepared and a pre-emergent herbicide (Treﬂan: one quart/
acre; three to six month’s persistence) is applied to control
grasses. After planting in late May and one mechanical
cultivation, a second herbicide (Basagran: one quart/acre;
one month persistence) is applied to control broadleaf weeds.
This is followed by a second cultivation and a hand weeding
(called “walking the beans”) if necessary. Sometimes a third
herbicide (such as Round-up) is sprayed on the plants to
kill late blooming weeds missed by the ﬁrst two herbicides.
After harvest, the ﬁeld is chiseled, anhydrous ammonia (gas)
or urea (granular), both nitrogen fertilizers, are knifed into
the soil, and potassium and phosphate are soil-incorporated
as well. This completes the two-year corn-soybean rotation,

involving up to ﬁve different herbicides.
“By contrast, soybeans produced under an organic
program emerge from a three- (and sometimes ﬁve-) year
crop rotation (corn-soybeans-grain) which is notable for its
avoidance of chemical acidic fertilizers and herbicides. In
Year No. 1 (corn) the ﬁeld is disced and chiseled, manure
is soil-incorporated (though not always), often a special
mixture of beneﬁcial soil bacteria is added, and as many as
six mechanical cultivations are employed to control weeds.
At harvest time, the cornstalks may be left standing. In
Year No. 2 (soybeans) the ﬁeld preparation and mechanical
cultivation practices follow the same schedule as for corn.
After the soybean harvest in October, the ﬁeld is planted to
a cover crop of perhaps rye-clover, alfalfa-clover, or oatsalfalfa. Year No. 3 (grains cover crop) will produce as many
as three hay crops; the grain stubble is chisel-plowed in
October. The third year solid stand cover crop smothers any
competitive weeds, it enriches the soil from incorporating the
rich residue, and it provides extra income from the three hay
cuttings. The organic approach rests on delayed plantings,
timely tillage and cultivations, and efﬁcient use of cover
crops. (A detailed schematic of the conventional and organic
production programs used in the Midwest is available from
Soyfoods for 50 cents and a SASE). While as many as half of
the soyfoods producers prefer organically grown soybeans,
organic soybean farmers themselves are few and far between
in the Midwest. Consistently, they claim their production
costs are lower than those for conventional practices, despite
the many cultivations which are regarded as less costly than
chemical fertilizers and herbicides. Organic farmers are
ﬁrm in their conviction that herbicide residues persist in the
soil (and longer than the stated persistence duration), that
they have adverse effects on soil health and tilth, that they
contribute to sickness in humans and farm animals, and that,
generally, they are unnecessary. Conventional farmers, as
might be expected, assert they could not produce a proﬁtable
crop without weed killers while the cost of frequent
mechanical cultivations is prohibitive.
“My own observations indicated that herbicides do not
guarantee crop protection from weeds. Improper application
(too light) may allow vigorous weeds to make a comeback,
or (with too heavy a dose) can actually kill or injure the
soybean plants; even proper application does not insure a
weed-free stand, as I witnessed many weedy soybean ﬁelds
under herbicide management. Both conventional and organic
soybean farmers hand-weed their rows once in mid-summer.
Regarding soil health and tilth, conventional farmers claim
that plowing in cornstalks and soybean stubble improves the
organic matter level of their ﬁelds. This is not entirely correct
from the vantage point of soil chemistry. Acidic fertilizers
and toxic herbicides kill much of the soil microﬂora which
is necessary to digest plant matter and transform it into rich
humus: Plant matter and humus are not the same material.
An organic soybean farmer in Minnesota put the case in
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these striking terms: One hundred pounds of soil with 4½
percent humus (from organic ﬁelds) can hold 195 pounds of
water, whereas the same type of soil with only 1½ percent
humus (from conventional ﬁelds) will hold only 35 pounds
of water. The impact of this water-holding, sponge capacity
of the soil is amply demonstrated in dry times (as in the 1980
crop year) when soybean plants scratch water from a parched
soil.
“Finally, the question of comparative bushel yields
is often raised. From my investigations it seems clear that
ﬁeld yields can vary from 30-60 bushels regardless of
conventional or organic practices; yields seem to be more
strongly correlated with seasonal conditions and topography.
“Certain farmers suggest the matter of correctness
in growing practice really hinges on whether there are
detectable herbicide residues in the ﬁnal soybean seeds.
On this question there is much speculation and little hard,
substantiated, and available, fact. While presumably the large
chemical companies that manufacture the herbicides have
documented information on residue tolerances (as required
for labeling by the Environmental Protection Agency) this
information is hard to obtain. Various plant agronomists
inform me that herbicide residue tolerance levels are very
strict, that today’s safety factors are ‘two quantum levels
higher’ than those of 20 years ago, that producing and
labeling any new herbicide costs millions of dollars, and
that the instrumentation used to detect residues is very
highly tuned. While these arguments may be but a scientiﬁc
apology for the chemical industry, one need only speculate
on the effect on the soil (and the crop) of a repeated twoyear rotation involving four to ﬁve herbicides for each
rotation, to believe that some cumulative negative effect
is happening. A 1980 report from the FDA, ‘Compliance
Program Report of Findings–FY 75 Pesticide Program
(7320.07) and FY 76 Pesticides and Metals Program
(7320.55)’ states: ‘Background levels of lead, cadmium, and
zinc were measured in 13’ raw agricultural products. The
following metals were most frequently found above trace
amounts: (a) lead in sweet corn, soybeans, and tomatoes;
(b) cadmium in soybeans, peanuts, and wheat; and (c) zinc
in wheat, soybeans and peanuts.’ Lead levels greater than
the trace amount were detected in 21 percent of the samples
examined–overall; in soybeans, in 30.4 percent; corn, 40.4;
and wheat, 37.7. Cadmium, for instance, was detected in
95.7 percent of the soybean samples examined.” Address:
Colrain, Massachusetts.
2407. Mangold, Grant. 1981. Reduce tillage–but not weed
control: will “1½-pass incorporation” work for you? Soybean
Digest. Feb. p. 10-11.
• Summary: “Willing to make just one or two trips over
the ﬁeld before planting–but wonder if you’ll get adequate
herbicide incorporation?
“Research shows two passes with a disk or ﬁeld

cultivator works best. But that requires more trips than
allowable for a reduced tillage program if you level rough
ground before applying herbicide. And just one pass with
a disk or ﬁeld cultivator doesn’t give consistent, uniform
herbicide incorporation.
“Applying herbicide directly on rough ground may
be feasible, thinks Loren Bode, University of Illinois ag
engineer. That’s based on 2 years of tests he conducted with
fellow ag engineer Jack Butler. But they caution, watch these
factors: soil residue, clods and soil roughness. And you may
have to slightly increase herbicide rates-but still within label
recommendations.
“For fall-chiseled ground, Bode notes in many cases
ridges mellow over the winter. He recommends ridges be less
than 3 or 4 inches high in order to apply herbicide on rough
ground. And you need a surface smooth enough to operate a
sprayer, he adds.
“’Our tests on both corn and soybeans show spraying
herbicide on the rough surface and incorporating twice with
a disk or ﬁeld cultivator provides the most consistent weed
control. Leveling the soil surface, applying herbicide, then
incorporating with only one pass resulted in weed streaking
in some cases,’ Bode notes.
“’Based on our data, we feel herbicides can be applied
directly on undisturbed soybean ground or on fall-chiseled
corn or soybean ground,’ he continues.
“’But the results with this technique are not as consistent
as with conventional methods–so there is some risk in
exchange for the advantages of reducing tillage.’
“Another method also shows potential. ‘What we call
1½-pass herbicide incorporation may eliminate at least one
trip across the ﬁeld–and give adequate weed control for most
herbicides most years,’ Bode says.
“’One pass with a new combination tillage tool gave
better incorporation than one pass with a disk or ﬁeld
cultivator but not as good as two passes,’ he notes. ‘That’s
about equal to 1½ passes.’
“Another method: ‘Spraying herbicide between the front
and rear gangs of a disk, then coming back with a second
incorporation with a disk or ﬁeld cultivator also gives what
we call 1½-pass incorporation.’
“’The combination tillage tool may not be as consistent
as two passes for weed control, but it should result in good
control most years if used properly,’ Bode says. He and
Butler tested a Glencoe Soil Finisher this past spring in a
reduced tillage program.
“’The unit could handle heavy residue and had no
problems with stalks getting tangled in shanks. And it left a
good amount of residue on the surface,’ Bode says. ‘But we
need more data on the incorporation pattern,’ he adds. ‘The
disk blades are angled so they throw soil slightly out. That
may not give even distribution in the center of the rig.’
“Another point to watch: shank spacings. ‘The Soil
Finisher has 4 rows each 26 to 36 inches apart,’ Bode notes,
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‘so that effectively it has shanks every 6.5 to 9 inches,
depending on the model. Also, watch sweep size to make
sure 100% of the area gets covered.’
“One tillage operation while incorporating herbicide
early in the spring generally controlled germinated weed
seedlings in their tests. ‘But later in the season, weed
pressure is greater,’ Bode notes, ‘and it’s harder to control
weeds. You may need two tillage trips if you’re planting
soybeans late on untouched ground.’”
2408. Soybean Digest. 1981. Why try reduce tillage? Feb. p.
11.
• Summary: “Conservation tillage offers some important
beneﬁts:
“ + requires less time, fuel, labor,
“ + makes possible earlier planting dates,
“ + requires fewer trips through the ﬁeld,
“ + conserves soil by reducing erosion.
“Soil conservation alone may be sufﬁcient reason for
reducing tillage, says Bode. ‘Research at the University of
Illinois has shown that any type of reduced tillage system
will considerably reduce soil erosion losses-compared to
moldboard plowing. In a typical test on a 3% to 5% slope
they measured 5 to 6 tons per acre soil loss with 3 inches of
rainfall on moldboard-plowed ground-but well under one ton
per acre soil loss from chiseled soil.’
“However, he notes, some farmers using conservation
tillage report reduced seed germination, increased pest
pressures and inconsistency in obtaining optimum results.
“Another disadvantage: It’s difﬁcult to incorporate
soil-applied herbicides effectively and still retain sufﬁcient
surface residue.
“’But there has to be a tradeoff for the advantages of
reduced tillage,’ Bode believes. ‘You may have to increase
herbicide rates 10% or 15%–or just not expect quite as good
a control some years. Or you may need to come in with
postemergence materials some years.’
“Regardless, Bode sees a trend toward reduced tillage.
At the same time, he sees a deﬁnite trend toward herbicide
incorporation.
“In central Illinois for example, he notes farmers
incorporate herbicide on some 75% of the soybean acres.
“Dick Fawcett, Iowa State University weed specialist,
echoes Bode’s comments. ‘There’s a deﬁnite trend toward
more herbicide incorporation. And there is some increase in
shallow incorporation of preemerge materials.’
“Success of one-pass incorporation often depends on
the chemical property of the herbicide, he adds. Herbicides
applied either premerge or incorporated may be incorporated
more shallowly than those which must be incorporated-since
herbicide loss from the soil -isn’t the problem.
“’Plant residue hinders herbicide incorporation,’ he
explains. ‘And it’s a hard compromise to get adequate
herbicide incorporation with minimum-till systems and still

retain sufﬁcient surface residue to cut erosion.’
“Each time you disk, you reduce surface residue by one
half. ‘When you go into the SCS ofﬁce for reduced-tillage
program payments, remember that it’s based on residue left
after planting,’ Bode reminds. That limits the number of trips
you can make.
“’Farmers are moving toward reduced tillage. And
they want to know if they can keep surface residue and still
get good herbicide performance. Our preliminary research
encourages us to say they can,’ Bode concludes.”
2409. Athow, K.L. 1981. Soybean pest management. J. of the
American Oil Chemists’ Society 58(3):130-35. March. [13
ref]
• Summary: Contents: Introduction. Weeds (lists 36 major
weeds infesting soybean ﬁelds in the USA, with the common
name and scientiﬁc name of each). Insects (Lists 34 major
insects of soybeans in the USA). Diseases (lists 2 bacterial
diseases, 20 fungus diseases, 6 nematode diseases, and 4
virus diseases with the common name and causal organism
of each). Weed control. Insect control. Disease control. Trend
in soybean pest management. Future pest control strategies
(weeds, insects, diseases, integrated pest management).
A photo shows K.L. Athow. Address: Dep. of Botany
and Plant Pathology, Purdue Univ., West Lafayette, Indiana
47907.
2410. Banafunzi, N.M.S.; Mena B., A.; Rangel D., I.;
Mastache L., A.A.; Molina M., M.L.; Gantes, V.M.H.;
Marquez B., S.R. 1981. A new soybean for human
consumption in the tropics. J. of the American Oil Chemists’
Society 58(3):143-47. March. [10 ref]
• Summary: Contents: Abstract. Introduction. Synthesis
of ISAAEG-BM2 soybean: Origin and development,
description, disease resistance, cultural recommendation,
selection index for soybean high yielders. Good cultural
practices for yield improvement: Planting date at low
latitude and low altitude, planting date at low latitude and
high altitude, predicting days to ﬂowering in high altitudes,
population densities for two different planting dates and ideal
distance between rows for BM2 soybean. Recommendations.
Address: Instituto Superior Agropecuario Autonomo del
Estado de Guerrero, Unidad de Investigacion y Divulgacion,
Iguala, Guerrero, Mexico.
2411. Hunter, J. Edward. 1981. Nutritional consequences
of processing soybean oil. J. of the American Oil Chemists’
Society 58(3):283-87. March. [21 ref]
• Summary: Contents: Introduction: principal processing
steps, effects of processing on essential fatty acids, effects of
processing on tocopherols, effects of processing on pesticide
removal. Address: The Procter & Gamble Co., Winton Hill
Technical Center, 6071 Center Hill Rd., Cincinnati, Ohio
45224.
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2412. Lam-Sánchez, Alfredo. 1981. Improving the ﬁeld
production environment for soybeans. J. of the American Oil
Chemists’ Society 58(3):128-30. March. [15 ref]
• Summary: Contents: Abstract. Introduction. Seedbed
preparation. Planting. Date of planting. Planting rates.
Liming. Fertilization. Weed control. Pest control (insects).
Other practices.
A photo shows A. Lam-Sánchez. Address: Plant
Sciences Dep., School of Agriculture and Veterinary
Sciences, UNESP 14.870, Jaboticabal, Sao Paulo, Brazil.
2413. Richardson, M. 1981. Protein inhibitors of enzymes.
Food Chemistry 6(3):235-53. March. [100* ref]
• Summary: Proteins with the peculiar property of forming
stoichiometric protein- protein complexes with various
enzymes resulting in the competitive inhibition of their
catalytic functions are known to be extremely widespread in
the plant kingdom. The existence of such inhibitory proteins
was initially discovered by Weinland in 1903. He used
the term ‘antienzymes’ to explain the resistance of certain
nematodes to digestion by the enzymes of the alimentary
canal. The occurrence of similar chemical compounds in
plant tissues was suspected for a number of years and ﬁnally
conﬁrmed in the 1940s when Kunitz isolated and puriﬁed a
heat-labile protein from soybeans which inhibited trypsin.
The best known of these protein inhibitors are those affecting
the activities of the proteinase enzymes. The large body of
research literature has been extensively reviewed in recent
years (Ryan, 1973; Fritz et al., 1974; Tschesche, 1974;
Marshall, 1975; Saunders, 1975; Buonocore et al., 1979;
Richardson, 1977).
Note: Webster’s Dictionary deﬁnes Stoichiometry, from
Greek stoicheion = element, a term ﬁrst used in 1807, as a
branch of science that deals with the applications of the laws
of deﬁnite proportions and the conservation of matter and
energy to chemical activity. Speciﬁcally with quantitative
relationship between constituents in a chemical substance,
or between two or more substances especially in processes
involving physical or chemical change. Address: Dep. of
Botany, Univ. of Durham, South Road, Durham DH1 3LE,
Great Britain.
2414. Sleeter, R.T. 1981. Effects of processing quality
of soybean oil. J. of the American Oil Chemists’ Society
58(3):239-46. March. [49 ref]
• Summary: Tables: (1) Relationship between amount of
soybean damage vs. free fatty acid composition. (2) Fatty
acid distribution as a function of triglyceride position.
(3) Relationship of free fatty acid content as a function
of processing step. (4) Mono- and diglyceride content of
soybean oil vs. degree of processing. (5) Phosphorus content
of soybean oil as a function of processing step.
(6) Relationship of phosphorus, magnesium and calcium

content of soybean oils degummed at various pH values. (7)
Tocopherol content at various stages of processing. (8) Effect
of processing step on sterol and squalene content. (9) Effect
of degumming on sterol content. (10) Summary of the effect
of processing steps on the chlorophyll content.
(11) Effect of pH and amount of bleaching earths on
color factors. (12) Effect of processing step on nitrogen
content. (13) Amount of trace minerals which lower the
keeping time of lard by one-half at 208ºF. (14) Amount of
some volatile oxidation products in relation to metal content.
(15) Correlation of trace copper and iron as a function of
processing step.
(16) Toxic trace elements as a function of processing
step. (17) Peroxide value variation resulting from increased
bleaching time. (18) Fatty acid content of hydrogenated
soybean oils. (19) Comparison of positional isomerism of
two hydrogenated soybean oils (nickel catalyzed). (20) Fatty
acid composition of nickel-catalyzed, hydrogenated soybean
oil.
(21) Effect of operation during hydrogenation on the
resultant oil. (22) Effects of processing step on residual
pesticide level. The pesticides are: Aldrin, Dieldrin, betaBHC, ppi DDE, pp DDT, PCB. (23) Effect of processing step
on added antioxidants. Address: Archer Daniels Midland,
Decatur, Illinois.
2415. Hartwig, E.E. 1981. Breeding productive cultivars
resistant to the soybean cyst nematode for the southern
United States. Plant Disease 65(4):303-07. April. [16 ref]
• Summary: See next page. “Genetics of Resistance and
Designation of Races: Breeding for pest resistance can
proceed most efﬁciently when the breeder understands the
genetic basis of the host plant’s resistance and the life history
of the pest.”
A portrait photo (p. 305) shows Dr. Hartwig. Address:
Research Agronomist, USDA/SEA-AR, working in
cooperation with the Mississippi Agriculture and Forestry
Experiment Station, Stoneville, Mississippi.
2416. Specht, James E. 1981. The contribution of genetic
technology to improved soybean productivity. Soybean News
(NSCIC) 32(3):1-2, 4. April.
• Summary: “The gradual increase in soybean yields in the
United States has been due to a combination of improved
varieties (i.e., genetic technology) and improved production
technology. Both of these technological inputs have
contributed to the gradual increase in soybean productivity
in the United States. The magnitude of the contribution of
improved varieties relative to the contribution of all other
technological inputs into soybean production is difﬁcult
to ascertain. The difﬁculty resides in the fact that varietal
improvement reﬂects a gain in genetic yield potential
whereas improvement in production agronomy reﬂects a
gain in environmental yield potential. Consequently, one
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cannot measure either one independently of the other. In
addition, the situation is further complicated by genotype x
environment interaction for yield, which implies that genetic
yield potential depends upon the speciﬁc environment it was
measured in.
“Some idea of the magnitude of the increased yield
potential attributable to soybean breeding efforts can be
gained, however, by a comparison of recent variety releases
with older ones, if one recognizes that such estimates depend
on the testing environment. Several such comparisons have
been made. Virgil Luedders of Missouri observed that recent
varieties (post-1960 release) yielded 45% more than older
varieties (pre-1940 release). H.R. Boerma of Georgia noted
that in the southeastern U.S., genetic technology inputs
increased yield potential an average of 0.7% per year. J.R.
Wilcox and colleagues of Purdue observed that in the north
central U.S., recent variety releases yielded 25% more than
varieties released 50 years previously, when tested over a
broad array of environments.
“Recently I and my colleague Jim Williams evaluated

the yield potential of 240 experiment station varieties
of maturity groups 00 to IV that had been released
over the last 75 years. The trials were conducted
over 3 years on a highly fertile site with optimum
management conditions including irrigation to eliminate
any possibility of water stress. The average yield level
in these trials was 2700 kg/ha (40 bu/ac) indicating
a productive environment for expression of yield
potential. A regression analysis of variety yield versus
year of variety release revealed that genetic technology
had improved the genetic yield potential approximately
18.5 kg/ha (0.27 bu/ac) per year. A similar regression
analysis involving USDA soybean yield estimates for
the U.S. since 1924 indicated that soybean yields had
increased about 21.0 kg/ha (0.31 bu/ac) per year; an
annual yield gain attributable to the gradual input of all
technological innovations into soybean production (e.g.,
improved varieties, better weed control, narrower row
spacings, more optimum planting dates, etc.). A similar
estimate only for states where maturity group IV or
earlier varieties are grown was slightly higher, 23.2 kg/
ha (0.35 bu/ac).
“A direct comparison of the annual yield gain
attributable to genetic technology with annual yield gain
attributable to all technology would be misleading since
the former was measured under optimum experiment
station conditions (thus reﬂecting genetic potential)
whereas the latter was estimated from average onfarm conditions (thus reﬂecting both genetic and
environmental constraints). However, the ﬁgures are
useful in that they show that varietal improvement
had increased soybean yield potential at an annual
rate equivalent to 80% of the annual rate of realized
yield associated with all technological inputs into U.S.
soybean production.
“While this paints a rosy picture for soybean breeding,
there are a few `thorns in the garden.’ For one thing, the
regression analysis is distorted by the low yield potential of
the very old varieties. Figure 1 illustrates this point very well
with our data for varieties of maturity group II. Note that the
trend line for annual yield gains due to genetic technology
over the entire period is 30.6 kg/ha (0.46 bu/ac).
“Prior to about 1945, varieties were simply releases of
plant introductions from the Orient or pure line selections
from these. The calculated annual yield gain trend for pre1945 releases was near zero. After 1945, varieties were
developed from selection within the progenies derived
from the planned hybridization of two parents. In effect, the
implementation of a different breeding procedure caused a
‘quantum jump’ in yield potential of about 36% for maturity
group II varieties based on 1943 trend line intercepts (Figure
1). The average ‘quantum jump’ considering all maturity
groups was 25%! In effect, this boost in yield potential for
soybean genotypes calls to mind that occurring with the
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development of hybrid corn.
“However, the disconcerting feature of Figure 1 is the
slower annual gain in yield potential since 1943; 4.3 kg/ha
(0.06 bu/ac) for maturity group II varieties, 12.5 kg/ha (0.19
bu/ac) when averaged over all maturity groups. Thus, in the
last 40 years, the annual increases in genetic yield potential
have been only 50% of the annual increases in average onfarm realized yield in the north central U.S. This is not to say
that soybean breeding efforts during the last 40 years were
inadequate. On the contrary, the average level of on-farm
agronomic practices (coupled, of course, with environmental
restraints beyond the control of the farmer) does not as yet
permit the full expression of the yield potential of recent
variety releases. In other words, implementation of improved
agronomic practices on the farm lags far behind the almost
immediate adoption by producers of new varieties as these
are released.
“It is important, however, that soybean breeders
maintain or raise the annual gains due to enhanced genetic
potential, if only to prepare for the certainty of eventual
adoption of improved agronomic inputs. How can this be
achieved? In my opinion, there are two approaches. Figure
1 illustrates that the ‘quantum jump’ in soybean genetic
yield potential was due to the implementation of a new
(at that time) breeding method involving hybridization of
two parents followed by selection in subsequent selfed
generations. The advantage of this breeding procedure over
the old method can be attributed to the enhancement in
genetic variability (arising from the `pooling’ of parental
genes) and to the opportunity to allow recombination of
desirable genes of both parents into a single genotype. In
this respect, soybean breeders may do well to consider using
breeding methods which maximize genetic variability and
recombination. A breeding method that has been recognized
for years as having deﬁnite advantages over traditional
breeding methods is recurrent selection within random-mated
soybean populations. Some of these advantages are (1)
optimization of genetic variability because of the inclusion
of many parents of diverse origin in the base population, (2)
optimization of the opportunities for recombination because
of the minimal amount of selﬁng between mating and
selection, and (3) optimizing the effectiveness of selection
in increasing the frequency of desired genes and gene
combinations because of the cumulative effects of repetitive
selection. While there are some difﬁculties associated with
making the large numbers of crosses required for intermating
and in testing small numbers of progenies from single plants,
these can probably be overcome with the use of genetic
male sterility and hill plot testing. In my opinion, recurrent
selection methods offer much with respect to improving
soybean genetic yield potential.
“Another area worthy of exploitation by soybean
breeders is genotype by environment interaction. The
existence of these interactions implies that certain production

environments or management systems may require
particular genotypes whose phenotypic features provide the
necessary prerequisite to maximal exploitation of the yield
potential available in these environments. An example is the
development of determinate varieties in the north central
U.S. for productive environments where lodging may prevent
full expression of the yield potential of traditional varieties.
Too often, the decision to release a new variety is based on
its average yield performance, relative to check varieties,
across the broad array of regional test environments. Such
decisions should also include attention to speciﬁc yield
performance if genotype x environment interaction is to be
effectively exploited.
“In summary, I believe that the contribution of genetic
technology to enhanced soybean productivity has been
and will continue to be a substantial one. Although much
of the genetic yield potential of current improved varieties
is unrealized due to a lag in the adoption of improved
production practices on the farm, In my view, the gradual
improvement in soybean yields as production constraints are
removed is inevitable. The higher the yield level becomes,
the greater will be the proportional contribution of improved
varieties to even further yield increases.”
A small portrait photo shows James E. Specht. Address:
Assoc. Prof. of Agronomy, Univ. of Nebraska, Lincoln,
Nebraska 68583.
2417. Lorenzato, Dorvalino. 1981. Flutuacao populacional
de artropodes associados a cultura da soja (Glycine max
[L.] Merrill) e efeitos de diferentes meios de con trole
[Population ﬂuctuations of arthropods associated with
soybean cultivation and effects of different methods of
control]. Thesis for Master of Agronomy, Faculty of
Agronomy, Federal University of Rio Grande do Sul. 163 p.
May. [110 ref. Por]
Address: Rio Grande do Sul, Brazil.
2418. Kogan, Marcos. 1981. Dynamics of insect adaptations
to soybean: Impact of integrated pest management.
Environmental Entomology 10(3):363-71. June 15. [39 ref]
• Summary: “Abstract: Arthropod communities on
soybean are less than 50 years old in about 80% of the area
currently under cultivation to this crop. These rather young
communities in North and South America are characterized
by the absence of highly host-speciﬁc soybean feeders,
and by the incomplete exploitation of food resources. By
contrast, in the Orient, where soybean has been grown for
hundreds of years, arthropod communities have several
soybean specialists and most plant resources seem to be
efﬁciently exploited. Sources of colonists in areas to which
the crop has been recently introduced are discussed. Adaptive
shifts seem to occur in ecological time leading native species
to better exploit available resources. The potential impact
of pest management tactics on the rates and directions of
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these adaptive shifts should be a major concern of long-term
integrated pest management programs.” Address: Section of
Economic Entomology, Illinois Natural History Survey, and
College of Agriculture, Univ. of Illinois, Urbana.

Note: The 4 pages are unnumbered. The last page is
blank. Address: 1. Entomologist, MAFES Delta Branch;
3. Research Agronomist, AR, SEA, USDA, Stoneville,
Mississippi.

2419. Ndimande, B.N.; Wien, H.C.; Kueneman, E.A. 1981.
Soybean seed deterioration in the tropics. I. The role of
physiological factors and fungal pathogens. Field Crops
Research (Amsterdam) 4(2):113-21. June. [20 ref]
• Summary: Seed deterioration is a major problem in
the tropics, with several pathogens leading to the losses.
Physiologic factors are also key contributors. Address: IITA,
P.M.B. 5320, Ibadan, Nigeria.

2422. Oakenfull, D. 1981. Saponins in food–A review. Food
Chemistry 7(1):19-40. July. [83* ref]
• Summary: Saponins are surface active sterol or triterpene
glycosides. They occur in a large number and a wide variety
of plants but only about 28 of these are regularly used
as food by man. The more commonly eaten of these are
soybeans, chick peas, peanuts and spinach. The presence
of saponins in plant extracts is readily indicated by their
haemolytic activity and ability to form stable foams in
aqueous solution, but for unambiguous identiﬁcation, it
is essential to use thin layer chromatography. Although
saponins have antibiotic activity and are toxic to ﬁsh and
insects, they appear to be practically nontoxic to man.
Dietary saponins, either isolated or as saponin-containing
food plants, lower plasma cholesterol levels in several
mammalian species. They are therefore probably important
in human diets to reduce the risk of coronary heart disease.
In soybeans the saponin content (% dry weight) is 5.6.
Dietary saponins reduce plasma cholesterol concentrations in
animals (Newman et al., 1957; Griminger & Fisher, 1958).
Address: CSIRO Div. of Food Research, P.O. Box 52, North
Ryde.

2420. Burdon, J.J.; Marshall, D.R. 1981. Inter- and intraspeciﬁc diversity in the disease response of Glycine species
to the leaf rust fungus Phakopsora pachyrhizi. J. of Ecology
69(2):381-90. July. [24 ref]
• Summary: “Summary: (1) The occurrence of qualitative
and quantitative resistance to leaf rust caused by Phakopsora
pachyrhizi was documented in four native Australian species
of Glycine (Leguminosae): G. canescens, G. clandestina, G.
tabacina and G. tomentella.
“(2) Considerable variation occurred within species
in a number of disease characteristics both between and
within populations. Similar differences in epidemiologically
important disease characteristics also occurred between
the different Glycine species.” Address: Division of Plant
Industry, CSIRO, P.O. Box 1600, Canberra City, A.C.T.
2601, Australia.
2421. Laster, M.L.; Tupper, G.R.; Hartwig, E.E.; Thom,
W.O. 1981. Studies of the stem borer, Dectes texanus, on
soybeans in Issaquena County, Mississippi, 1978. MAFES
Research Highlights (Mississippi Agricultural and Forestry
Experiment Station) 6(3):1-4. July.
• Summary: “Summary: The larval stage of the stem borer
(Dectes texanus Le Conte) survived the winter in stems and
taproots of soybean plants. Emergence of adults started in
late June, peaked in the ﬁrst two weeks of July but continued
into mid-September.
“The largest populations of adults were found from
mid-July until early August in early planted beans, from
mid- to early August in late-planted beans. Larvae stayed
in the petioles of soybean plants for about three weeks, and
populations of larvae in the main stems were largest in midAugust or later. Numbers of plants with stem-borer larvae on
October 2 and October 18 were larger in early planted beans.
“Stem-borer populations and soybean yields were not
affected appreciably by tilling with the Stoneville Parabolic
Super Chisel.
“Stem-borer infestation was reduced by eight
applications of methyl parathion, but soybean yields were
not appreciably higher on the treated areas.”

2423. Schroder, David; Headley, J.C.; Finley, R.M. 1981.
The contribution of herbicides and other technologies to
soybean production in the Corn Belt region, 1965 to 1979.
University of Missouri, Dep. of Agricultural Economics.
25 p. July. AAEA paper presented at its annual mmetings,
Clemson, South Carolina, 26-29 July 1981. [35 ref]
• Summary: In 1966, about 30% of soybean acres in the
Corn Belt (vs. 27% in the entire USA) were treated with
herbicides. Alachor and Triﬂuralin were the two major
herbicide compounds used in 1976. A marginal private
beneﬁt/cost return of $2.30 per dollar of herbicide cost
was estimated for additional land treated with herbicides.
Address: Dep. of Agricultural Economics, Univ. of
Missouri–Columbia.
2424. Epps, J.M.; Young, L.D.; Hartwig, E.E. 1981.
Evaluation of nematicides and resistant cultivar for control of
soybean cyst nematode race 4. Plant Disease 65(8):665-66.
Aug. [8 ref]
• Summary: “Abstract: Studies in two ﬁelds infested with
soybean cyst nematode race 4 compared yields and nematode
population levels of a resistant cultivar and susceptible
cultivars with and without nematicide treatments. The 3-yr
mean yield of the resistant cultivar Bedford was 32% greater
than the yields of susceptible cultivars Forrest, Centennial,
and Tracy without nematicide treatment and 22% greater
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than their yields with nematicide treatment. The 3-yr mean
yield of Bedford was also 44% greater than that of Forrest
without nematicide treatment and 33% greater than the
mean yield of Forrest with ﬁve nematicide treatments.”
Address: 1-2. Research Nematologists, ARS, USDA,
Jackson, Tennessee; 3. Research Agronomist, ARS, USDA,
Stoneville, Mississippi 38776.
2425. Moshier, L.J.; Russ, O.G. 1981. Metribuzin injury in
soybeans as inﬂuenced by application timing and cultivation.
Agronomy Journal 73(4):677-79. July/Aug. [9 ref]
• Summary: “The metribuzin applications at 0.6 or 1.1 kg/
ha 3 weeks prior to planting did not affect soybean yields
either year even though the higher rate reduced plant stand
and plant height. Yields were reduced only when metribuzin
was applied at the higher rate immediately before planting.
Cultivation at 3 and 7 weeks after soybean planting did not
signiﬁcantly affect soybean tolerance either year.” Address:
1. Asst. Prof.; 2. Assoc. Prof. Both: Dep. of Agronomy,
Kansas State Univ., Manhattan, KS 66506.
2426. Bechinski, E.J.; Pedigo, L.P. 1981. Ecology of
predaceous arthropods in Iowa soybean agroecosystems.
Environmental Entomology 10(5):771-78. Oct. [14 ref]
• Summary: “Abstract: An intensive sampling program
was conducted during 1977 and 1978 in central Iowa to
determine the faunal composition and seasonal occurrence of
the predatory arthropod community in soybeans. Although a
complex of more than 80 species was recorded, the majority
of predators was infrequently collected. Orius insidiosus
(Say), Nabis spp., and Araneida accounted for ca. 90%
of the foliage-inhabiting fauna. Carabidae, Staphylinidae,
and Formicidae were the most common litter-dwelling
predators.”
“The suppression of insect pests by indigenous
predatory arthropods is a basic component of management
strategies.” Address: Dep. of Entomology, Iowa State Univ.,
Ames, Iowa 50011.
2427. Taufa, Kilioni. 1981. Study of soyabean varieties,
plant growth and yield: A report submitted as part of the
requirement for the Diploma in Tropical Agriculture of the
South Paciﬁc Regional College of Tropical Agriculture. BA
thesis. 20 p. Oct.
• Summary: Contents: Introduction. General (From Hinson
& Hartwig, 1977): Germination, plant growth, genetic
traits of agronomic importance. Climatic requirements:
Temperature, photoperiod response, soil, soil management,
water and water management. Experiment: Preparation
of the trial area, experimental design, plant spacing,
planting date, design. Growth and development: Population
density, varieties, culture, pest management, weeds,
disease, insects (esp. Southern green stinkbug–Nezara
viridula (L.)), harvesting. Result. Discussion. Conclusion.

Acknowledgement.
Soybean yields were found to be dependent on both the
seed number and seed size. “As part of the three years course
for Tropical Agriculture Diploma, students are required
to spend their ﬁnal year in operating a trial on a particular
topic in Agriculture and to write and to write and submit a
report... My supervisor for the whole [soyabean] trial was Dr.
Fernando.
“Because of its high protein and oil content for stock
and human nutrition, the possible importance of soyabean
(Glycine max) for the South Paciﬁc Territory was discussed
by Dr. Fernando in 1979.
“Seeds were brought from Sri Lanka by Dr. Fernando,
Senior Lecturer in Crop Production at the University of
the South Paciﬁc, in April 1979. The seeds were of three
varieties: Bragg (large seed), PB-1 (Medium sized seed and
light hilum), and Improved Pelican (small seed and dark
hilum)... These varieties have been grown very successfully
at the University of the South Paciﬁc School of Agriculture
at Alafua in 1979 and experiments are being continued.”
The author planted his ﬁrst seeds on 14 April 1981, and
again on 28 April. Photos show the plots. “The ﬁrst harvest
was done on 18 July (88 days from emergence) and the
second was done on 20 July (90 days from germination). The
ﬁnal harvest was on 3 August (86 days from emergence).” A
table (p. 14) shows the mean weights of seed per plant and
mean weights of 100 seeds, for all 3 varieties. The average
weight of Improved Pelican seeds was about 11.5 gm
(small), PB-1 15.5 gm, and Bragg 19 gm (large). Address:
Alafua School of Agriculture, Western Samoa.
2428. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY
research highlights: Soybean rust. No. 27. p. 1-2. Nov.
• Summary: “Rust as a major constraint to soybean
production in tropical and subtropical areas of the eastern
hemisphere. The disease also threatens production in the
western hemisphere. All commercial soybean cultivars
are susceptible to soybean rust in the Americas and the
Caribbean, where the growing conditions favor rust
development. The disease has been reported on soybeans
in Brazil, Colombia, Costa Rica, and Puerto Rico, and on
various other legumes throughout tropical America. Rust
infection, which causes premature defoliation, can reduce
yields by 30 to 50 percent. Losses of 100 percent are
sometimes reported.”
Caused by the fungus Phakopsora pachyrhizi, soybean
rust is diagnosed by the presence of rusty-colored spots or
lesions on the leaves The host range of the pathogen includes
at least 87 plant species in 35 genera of papilionaceous
legumes. Because of this wide host range, the fungus
has many synonyms. Phakopsora pachyrhizi is the name
currently accepted, however. First used in 1914, it was the
only description that included both the telial (sexual) and
uredial (asexual) stages.
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INTSOY and the Asian Vegetable Research and
Development Center (AVRDC) in Taiwan have sponsored a
cooperative research program on soybean rust.” Results of
this program are discussed.
Two maps show: (1) Distribution of soybean rust in
the Eastern Hemisphere. (2) Distribution of soybean rust in
the Western Hemisphere, and the year when ﬁrst reported.
The countries and years for soybean rust in the Western
Hemisphere are (in chronological order): Puerto Rico 1913,
Mexico 1917, USA–Georgia 1922?, Cuba 1926, Trinidad
1926, St. Thomas 1926, Colombia 1933, Guatemala 1940,
Brazil 1940 [as P. crotolariae], Venezuela 1943, Chile 1962,
and Costa Rica 1976.
Note 1. These same places (except for USA) and
dates can be found in Bromﬁeld’s major monograph titled
“Soybean Rust” (1984, p. 7). It is important to note that in all
these places, soybean rust was found on species of legumes,
but not always on soybeans.
Note 2. Letter (e-mail) from Morris Bonde, USDA /
ARS [Agricultural Research Service] Foreign Disease–Weed
Science Research Unit. 2005. April 6. The rust reported on
soybeans in all these Western Hemisphere countries can be
assumed to be Phakopsora meibomiae. Ken Bromﬁeld found
(prior to 1985) that the entry for “Georgia, USA, 1922?” was
bacterial canker rather than soybean rust.
2429. Asgrow Seed Co. 1981. Asgrow soybean management
system. Northern edition 1982 (Ad). Soybean Digest. Dec.
20-page color insert, starting after p. 36e.
• Summary: Asgrow advocates ten steps for obtaining high
soybean yields: 1. Select superior varieties. 2. Purchase high
quality seed. 3. Match row widths to plant populations. 4.
Plant at proper depth and date. 5. Control weeds. 6. Supply
soil nutrients–Rhizobium bacteria. 7. Reduce harvest losses.
Address: Building 190, Kalamazoo, Michigan 49001.
2430. Gutierrez, J.; Etienne, J. 1981. Quelques données sûr
les acariens Tetranychidae attaquant les plantes cultivées
au Senegal [Some data on the tetranychid mites attacking
cultivated plants in Senegal]. Agronomie Tropicale (France)
36(4):391-394. Oct/Dec. [12 ref. Fre]
• Summary: Signiﬁcant damage has been reported on rice
crops, but the attacked plants also include groundnuts,
cassava, maize, sorghum and soybeans (le soja). Address: 1.
Entomologist, ORSTOM, New Caledonia; 2. Entomologist,
IRAT, Senegal.
2431. Robertson, Channing. 1981. Putting designer genes to
work. Stanford Engineer (The). Fall/winter. p. 3-12.
• Summary: “Over a century ago the Swiss biochemist
Johann Friederich Miescher reported that the contents of
nuclei obtained from human cells were rich with organic
acids containing nitrogen and phosphate. To this mixture he
gave the name nucleic acids. In 1929, the geneticist, Muller,

proposed that every living cell possessed ‘genes’ and that
the information required to perform metabolic functions
and self-replication was in some way mapped onto genes.
In the years that followed, genes and nucleic acids were
shown to be one and the same, and in 1953, James Watson,
Francis Crick, Rosalind Franklin and others working in the
Cavendish Laboratories at Cambridge University reported
the structure of DNA (deoxyribonucleic acid). Of the several
nucleic acids, it was this one that represented the data bank,
common to all organisms, needed to remember the past and
preserve the present. And of utmost importance to species
propagation, it was this storehouse of information that must
be transmitted to future generations with unfailing accuracy.
“Since 1953, much of the molecular information code
of DNA has been deciphered and more recently, with code
in hand, molecular biologists have been attempting to
create new forms of DNA. For billions of years DNA has
been altered in random ways by nature, an event referred
to as mutation, natural selection, or evolution. Eight years
ago DNA was altered, for the ﬁrst time, by humans, in a
predictable and controlled fashion. Such alterations are
now commonplace activities in university, government, and
industrial laboratories throughout the world.
“Without a doubt, man’s ability to reprogram and
someday synthesize the master molecule of life, DNA, will
affect our society in ways none of us can even imagine.
At the very least, I believe it will lead to the development
of an entirely new chemical process industry, one based
on biological feedstocks that in time will supersede and
ultimately replace the fossil materials-based chemicals
industry now in existence. For this to happen, engineers and
technologists will have to conceive, develop, and put into
place processes that accommodate living organisms and
biological catalysts in an optimally efﬁcient and economic
way for the synthesis of tomorrow’s chemicals. When nature
is viewed at its most fundamental levels one cannot help but
be awed by the presence of the underlying symmetry and
simplicity. For instance, all of the instructions to propagate
every life form known to man resides within the chemical
structure of a highly organized linear polymer known as
DNA. How is this possible?”
“In a simple bacterial cell the DNA polymer contains
approximately 2.5 million base pairs... one is impressed by
the densities of information packing that nature is able to
achieve.”
“DNA recombination performed as an orderly, conscious
and explicit act was ﬁrst reported in 1973 by Stanley Cohen
of Stanford and Herbert Boyer of the University of California
at San Francisco and their colleagues. Using chemical
scissors (enzymes known as restriction endonucleases),
they cut open a small circular strand of extra-chromosomal
DNA (known as a plasmid) in a bacterium. Plasmids are
small rings (they have roughly 100 times fewer base pairs
than does the primary chromosomal DNA) of DNA found
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in bacteria that are not needed, in principle, for survival,
but which impart useful properties to the bacterium such as
antibiotic resistance.”
“Consider the protein hormone insulin. Currently insulin
is extracted from the pancreatic glands of cows and pigs. It is
a costly and tedious process that results in a product (animal
insulin) that is not quite the same as human insulin.” Another
way of obtaining it “would be to excise the gene (i.e.,
sequence of base pairs) that codes for human insulin and
insert it into a bacterial plasmid. The bacteria could then be
cultured en masse and we might well have a bacterial insulin
factory.
“In essence, recombinant DNA, molecular cloning, and
DNA recombination all refer to the same activity, namely,
the insertion of a DNA segment into an intact DNA molecule
that is replicated faithfully by the descendants of the
organism into which it is placed.”
“Fertilizers are normally produced from ammonia which
in turn is manufactured using methane, a dwindling resource.
Some bacteria are able to form a symbiotic relationship
with plants, the result of which is the direct ﬁxation of
atmospheric nitrogen to organic nitrogen, thereby obviating
the need for externally applied fertilizer. Gene-splicing can,
in principle, be employed to genetically alter plants to give
them pest resistance and tolerance to drought and to saline
soils, or to enhance their photosynthetic efﬁciency. Cells
cloned to manufacture prodigious amounts of protein offer a
new source of food and food supplements.”
We must look to the ﬁeld of fermentation and
its enzymes for new answers. Ahead lies the “new”
biotechnology.
2432. Scott, Andrew, Jr.; Sapra, Val T. 1981. Soybean,
triticale and wheat production in West-Central Africa
(Abstract). Agronomy Abstracts 73:46-47. Nov/Dec. 73rd
annual meeting, American Society of Agronomy.
• Summary: Variety trials of soybeans, triticale, and wheat
were conducted in three West-Central African countries–
Upper Volta, Cameroun [Cameroon], and Gabon. The results
have been encouraging, with several soybean varieties
from maturity group IX yielding more than 2,200 kg/ha.
Production problems include seed conservation, nodulation,
insect-control, weed control, etc. Address: Rio Farms Inc.,
Alabama A&M Univ.
2433. Shanmugasundaram, S.; Yen, Chun-Ruey. 1981.
Soybeans for the tropics from AVRDC. Madras Agricultural
Journal 68(11-12):40-47. Nov/Dec.
• Summary: Presented at the SABRAO 4th International
Congress, Kuala Lumpur, Malaysia, May 4-8, 1981.
Contents: Introduction. AVRDC’s goals in developing
tropical soybeans. Germplasm collection. Screening for
photoperiod and temperature response. Screening for
resistance to diseases. Screening for resistance to insect

pests. Yield potential of soybean in the tropics. Hybridization
and selection. New programmes. Worldwide cooperation.
Transferring improved technology. Concluding remarks.
“Concluding Remarks: The true potential of soybeans
in the tropics is yet to be exploited. The development
of new, early-maturing, high-yielding, disease-resistant,
widely-adapted soybean selections from AVRDC and the
accomplishments of properly trained national program
scientists should bring about a ‘protein revolution’ in the
tropics. To achieve this, concerted efforts should be made by
countries in the tropics to cooperate intensively with AVRDC
and utilize to the full both the germplasm bank and the
breeder’s stock to develop and release new cultivars which
will revolutionize soybean production in the tropics.”
Tables: (1) Soybean varieties identiﬁed as moderately
resistant to soybean rust, and their characteristics. (2)
Soybean varieties immune to soybean mosaic virus.
(3) Soybean varieties which are susceptible to soybean
mosaic virus but without symptoms (W. Lim, personal
communication). (4) Wild soybean, (G. Soja Sieb and Zucc.)
accessions least affected by beanﬂies (Melanagromyza sojae
and Ophiomyia centrocematis) at AVRDC. (5) Soybean
varieties less affected by pod borer, Etiella zinkenella, at
AVRDC. (6) Cultivars with high yield potential in the
tropics. (7) AVRDC selections which have yield potentials of
4 t/ha or more in about 100 days.
AVRDC’s six main goals are: 1. Assemble, screen,
maintain and distribute germplasm. 2. Develop earlymaturing, high-yielding selections with good seed quality.
3. Incorporate photoperiod and temperature insensitivity for
wide adaptability. 4. Identify resistance to major diseases
and insect pests and develop genetically resistant selections.
5. Select appropriate plant types for intercropping systems.
6. Evolve suitable vegetable types for direct consumption.
Address: AVRDC, Shanhua, Taiwan.
2434. Ainsworth, Geoffrey Clough. 1981. Introduction to
the history of plant pathology. New York and Cambridge:
Cambridge University Press. *
2435. Bromﬁeld, K.R. 1981. Differential reaction of some
soybean accessions to Phakopsora pachyrhizi. Soybean Rust
Newsletter 4(1):2. *
• Summary: Four races based upon four different cultivars
(Wayne, Ankur, PI 200492, and PI 239970) were reported
from a quarantine station at Frederick, Maryland. The
characteristic infection type produced by isolates on different
varieties was used to investigate the genetics of speciﬁc
resistance to rust in soybean.
2436. Ganya, A.I. 1981. [Principal fungal diseases of
soybean in the Moldavian SSR (USSR)]. Mikologiia i
Fitopathologiia 15(1):37-43. [Rus]*
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2437. Hernandez, S. 1981. Essais de désherbage chimique
sur le soja au Sénégal [Trials of chemical defoliation on
soybeans in Senegal]. In: Conférence de la Société ouestafricaine de malherbologie (SOAM-WAWSS). Held 3-5 Aug
1981 in Liberia. [Fre]*
• Summary: This 9-page paper was presented at the
Conference of the Society of West African Weed Scientists.
Address: ISRA (l’Institut Sénégalais de Recherches
Agricoles).
2438. IRAT, France. 1981. Rapport annuel 1980 [Annual
report 1980]. Paris: IRAT (Institut de Recherches
Agronomiques Tropicales et des Cultures Vivrieres). xxvii +
256 p. [4 ref. Fre]
• Summary: The section titled “Soybeans” (Le Soja) (p. 93111), after the Introduction, reports the results of: Varietal
improvement: Genetic resources, criteria for selection,
selection, varietal evaluation. Conditions and methods
of soybean seed storage. Inoculation: Dosage of liquid
inoculum, types and storage of inoculum, graph of number
of nodules vs. dosage, production of inoculum, survival of
Rhizobium bacteria, interaction of inoculation x variety.
Mineral nutrition and fertilizers: Organic matter, phosphates.
Cultivation techniques: Density of planting, date of planting.
Control of pests, diseases, and weeds. Production systems.
Publications. Soybeans were grown and research conducted
in the following countries and areas: Senegal, Cameroon,
Benin, French Guiana (Guyane), Ivory Coast, Upper Volta,
Togo, Madagascar, and [French] Polynesia (Papara station,
in Tahiti). Varieties mentioned include: Amsoy, Coker 240,
Forrest, Hardee, IAC 2 (Brazil), ISRA 26/72, ISRA 44A/73,
Jupiter, and Williams.
The introduction discusses world soybean production,
which in 1980 was 10% less than in 1979 but 80% more than
in 1970. Only four countries produce more than 1 million
metric tons of soybeans a year: USA 48.31 million. Brazil
15.128 million. China 13.735 million. Argentina 3.240
million. It is interesting to note that in 1970 Brazil produced
only 1.5 million tonnes and Argentina only 40,000 tonnes.
The average soybean yield worldwide is 1.5 tonnes/ha. It is
about 1.8 tonnes in the USA, Brazil and Argentina.
In 1979 world exports of whole soybeans was 25 million
tonnes, with the USA exporting 21 million, Argentina 2.8
million, and Brazil 0.6 million. Soybean production in
Africa is 240,000 tonnes, of which 75,000 tonnes comes
from Nigeria. Nevertheless, projects for the development of
soybean production are underway in several other African
countries: Madagascar, Cameroon, Togo, and Upper Volta
(where this “new product” is used in making a traditional
food product). Address: 110, rue de université, 75007 Paris
550.32.10, France.
2439. Kobayashi, T. 1981. Insect pests of soybeans in
Japan. Tohoku National Agricultural Experiment Station,

Miscellaneous Publication (Japan) No. 2. 39 p. *
Address: Japan.
2440. McLean, R.J.; Byth, D.E.; Langdon, R.F.N.; Ogle, H.J.
1981. Investigations of differential host reaction to soybean
rust (Phakopsora pachyrhizi). In: Australian Oil Seeds
and Protein Grains Research Conferences. Queensland:
University of Queensland. 2 p. *
2441. McLean, R.J. 1981. Studies in resistance in soybean
(Glycine max (L.) Merr.) to rust (Phakopsora pachyrhizi
Syd.). PhD thesis, University of Queensland. xii + 443 p. *
Address: Queensland, Australia.
2442. Ageeb, O.A.A.; Khalifa, F.M. 1981. Irrigated soybean
production in the Sudan. INTSOY Series No. 20. p. 17378. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean
Production in Arid and Semi-Arid Regions (College of
Agric., Univ. of Illinois at Urbana-Champaign). [2 ref]
• Summary: Contents: Introduction. Production technology:
Varietal testing, seeding time, plant spacing, row spacing,
seeding rate, fertilization and inoculation, irrigation, plant
protection. Organization: Research facilities.
Sudan has great potential for growing soybeans. The
country is a “large exporter of vegetable oil and oil seeds.
Soybeans are looked on by planters as a crop for the future
when diversifying crop production for export.” Soybean
varieties were tested at the Gezira Research Station, Wad
Medani, between 1973 and 1977. Yields of over 2,700 kg/ha
were obtained from the Hardee LS variety in 1978. Address:
1. Senior Agronomist, Gezira Research Station, Wad Medani,
Sudan; 2. Kenana Research Station, Abu Naama, Sudan.
2443. Clement, Jean-Michel. 1981. Larousse agricole
[Larousse agricole]. Paris: Larousse. [viii + 1208 p. See p.
1045-48. [Fre]
• Summary: Contents of the section titled “Soja, soya:”
Introduction. Botany. Biology. Cultivation: Crop rotation,
fertilizer, varieties, planting, chemical weed control, harvest,
chlorosis and plant diseases. Utilization: Soymilk, soy oil
and meal. Economics.
An very interesting map (p. 1047) shows France with
an outline of each department. Superimposed in 3 different
shades are three zones (from north to south): (1) Where
commercial soybean cultivation is not possible. (2) Where
soybean cultivation is problematic at present. (3) When
soybean cultivation is normally possible–in the southern
one-third of France between about 42 and 46 degrees north
latitude, which is about the latitude of Michigan, Wisconsin,
and Minnesota in the USA. Address: France.
2444. COPA (Commercial Oilseed Processors Association).
1981. Soybeans in Zimbabwe: Oilseeds handbook. Harare,
Zimbabwe. *
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• Summary: Discusses both the production and processing of
soybeans. Address: Harare, Zimbabwe.
2445. Duke, James A. ed. 1981. Handbook of legumes of
world economic importance. New York and London: Plenum
Press. 345 p. See p. 83-90. 28 cm. [7 soy ref]
• Summary: Discusses for Glycine max and Glycine wightii:
Introduction, folk medicine, chemistry, description of plant,
germplasm, distribution, cultivation, harvesting, yields and
economics, biotic factors (incl. plant protection). For Glycine
max: Folk medicine: Old Chinese herbals suggest that the
soybean was a speciﬁc remedy for the proper functioning of
the bowels, heart, kidney, liver, and stomach. A decoction of
the root is said to be astringent. The meal and ﬂour are used
to prepare diabetic foods due to the small amount of starch
contained therein. Soybean diets are valued for acidosis.
Soybean oil, with a high proportion of unsaturated fatty acid,
is recommended to combat hypercholesteremia. Commercial
grades of natural lecithin, often derived from soybean, are
reported to contain a potent vasodepressor. Medicinally
lecithin is indicated as a lipotropic agent. Soybean is listed
as a major starting material for stigmasterol, once known
as an antistiffness factor. Sitosterol, also a soy by-product,
has been used to replace diosgenin in some antihypertensive
drugs.
Also discusses the kudzu (Pueraria lobata (Willd.)
Ohwi; p. 211-14), adzuki bean (Vigna angularis (Willd.)
Ohwi & Ohashi; p. 288-93). Address: USDA, Beltsville,
Maryland.
2446. Fernández Suárez, Raul. 1981. Un mosaico en soya
producido por una cepa del virus del frijol de carita (CPMV)
[A mosaic in soybeans produced by a cowpea mosaic virus].
Ciencias de la Agricultura (Cuba) No. 10. p. 113. [2 ref.
Spa]
• Summary: Cowpea mosaic virus (CPMV), a synonym for
cowpea yellow mosaic virus (CYMV), was reported from
soybeans in Cuba.
2447. Flint, Mary Louise; van den Bosch, Robert. 1981.
Introduction to integrated pest management. New York and
London: Plenum Press. xv + 240 p. Illust. Index. 24 cm.
Supported in total by grant #G007500907 to the International
Center for Integrated and Biological Control of the
University of California. [173* ref]
• Summary: Contains an excellent history and chronology of
pest control, with emphasis on Integrated Pest Management.
Contents: 1. Man, pests, and the evolution of IPM: An
introduction. 2. Human-managed environments as systems
within the biosphere. 3. What is a pest? 4. A history of
pest control. 5. The cost of pest control: Economic, social,
and environmental. 6. The philosophy of integrated pest
management: The strategy of the future, 7. Practical
procedures: IPM monitoring, decision-making, and the

tools and techniques of the integrated pest manager. 8. Case
histories in integrated pest management. 9. The integrated
pest management specialist. 10. The future of integrated pest
management. Address: 1. Univ. of California, Davis, CA; 2.
Univ. of California, Berkeley, CA.
2448. Gamage, H. 1981. Irrigated soybean production in Sri
Lanka. INTSOY Series No. 20. p. 170-72. W.H. Judy and
J.A. Jackobs, eds. Irrigated Soybean Production in Arid and
Semi-Arid Regions (College of Agric., Univ. of Illinois at
Urbana-Champaign).
• Summary: Contents: Introduction. Production technology:
Area under soybean production, varieties and fertilizer
used, irrigation, plant protection, seed production, yields
with irrigated soybeans, cost of production, constraints.
Organization: Structure, research facilities.
“Frequently irrigated soybeans yield almost twice as
much as rain-fed crops. Under research conditions a rainfed crop yields 2,500 to 2,700 kilograms per hectare while
an irrigated crop produces 4,000 to 4,200 kilograms per
hectare... Whether irrigated or rain-fed, soybeans yield more
than all other legume crops.” Address: Dep. of Agriculture,
Maha Illuppallama, Sri Lanka.
2449. Germani, Gaetano. 1981. Pathogenicity of the
nematode Scutellonema cavenessi on peanut and soybean.
Revue de Nematologie 4(2):203-208. [8 ref. Eng; fre]
• Summary: This parasitic nematode negatively affected all
parts of both peanut and soybean plants, as measured by dry
weight of shoot and roots, by the number and dry weight
of nodules, and by the symbiotic nitrogen ﬁxation. Cortical
cells of the roots infected by this nematode showed necrotic
symptoms. Address: Laboratoire de Nematologie, ORSTOM,
B.P. 1386, Dakar, Senegal.
2450. Germani, Gaetano; Ollivier, B.; Diem, Hoang Gia.
1981. Interaction of Scutellonema cavenessi and Glomus
mosseae on growth and N2 ﬁxation of soybean. Revue de
Nematologie 4(2):277-280. [25 ref. Eng; fre]
• Summary: Scutellonema cavenessi is a parasitic
nematode and Glomus mosseae is a vesicular arbuscular
mycorrhiza. In combined inoculations of soybeans with
both organisms, development of mycorrhizae nulliﬁed the
stunting and the reduction of nitrogen ﬁxation caused by
the nematode. Growth and nitrogen ﬁxation of mycorrhizal
plants were greater than that of non-mycorrhizal plants.
Address: 1. Laboratoire de Nematologie; 2-3. Laboratoire de
Microbiologie. All: ORSTOM, B.P. 1438, Dakar, Senegal.
2451. Hamdi, Youssef A. 1981. Nitrogen ﬁxation and
Rhizobium japonicum carriers under irrigated soil conditions.
INTSOY Series No. 20. p. 45-56. W.H. Judy and J.A.
Jackobs, eds. Irrigated Soybean Production in Arid and
Semi-Arid Regions (College of Agric., Univ. of Illinois at
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Urbana-Champaign). [30 ref]
• Summary: “Abstract: A review is presented covering the
international activities on nitrogen ﬁxation and Rhizobium
japonicum. The topics discussed concerning R. japonicum
include the: population density in soil; competition among
strains; introduction into the soil (strain selection, types of
inoculants, methods of inoculation, survival of rhizobia on
inoculated seeds, size of inoculum, persistence of rhizobia
in soil, and response to inoculation); nitrogen ﬁxation
during symbiosis as well as the amounts of nitrogen ﬁxed;
major factors that promote or inhibit N-ﬁxation (nutritional
factors, seed coat diffusates, temperature, moisture, acidity,
salinity, pesticides, and biotic factors); and the residual
nitrogen remaining in the soil after a soybean crop has been
harvested.” Address: Soil Microbiologist, Inst. of Soil and
Water Research, Agricultural Research Center, Giza, Cairo,
Egypt.

in Europe, accomplishments in the USA, accomplishments
in the developing world. Research and development needs
(including “An agrochemical industry view”). Special
problems facing the introduction of IPM in developing
countries. Conclusions. List of participants. Background
papers (13 papers by different authors).
One interesting background paper is “Current status of
integrated pest control in the United States, by R.F. Smith,
Univ. of California, Berkeley, USA (p. 19-22; 9 refs).
“Conference was convened by IOBC with the support of
the Rockefeller Foundation and was held at the Rockefeller
Conference Center. This report was produced by the Centre
for Overseas Pest Research, London, UK.”

2452. Hartwig, E.E. 1981. Insect resistance in soybeans.
INTSOY Series No. 20. p. 73-75. W.H. Judy and J.A.
Jackobs, eds. Irrigated Soybean Production in Arid and
Semi-Arid Regions (College of Agric., Univ. of Illinois at
Urbana-Champaign). [4 ref]
• Summary: “Abstract: Resistance to foliar-feeding insects
has been identiﬁed within the germplasm collection. Three
strains–PI 171451, PI 227687, and PI 229358–have a high
level of resistance to several foliar-feeding insects. This
resistance is demonstrated by less feeding and a slower
growth rate and by a higher mortality rate of the larvae. In
our breeding program, we screened against the soybean
looper [Pseudoplusia includens (Walker)] and later screened
those selections against other foliar-feeding insects. No
insect-resistant variety has been released, but progress is
being made toward incorporating genes for resistance to
foliar-feeding insects into types having good productivity
along with resistance to major disease and nematode
problems.” Address: Research Agronomist, AR/SEA/
USDA, Delta Branch, Mississippi Agricultural and Forestry
Experiment Station, Stoneville, Mississippi.

2456. McClellan, W.D. 1981. Production management
techniques for irrigated soybeans. INTSOY Series No. 20. p.
117-22. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean
Production in Arid and Semi-Arid Regions (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: For irrigated soybeans in California, varietal
selection is very important. In California, the Williams
variety has performed quite well at several locations. The
highest yield from a commercial ﬁeld has been 4,100 kg/
ha [55.3 bu/acre] with this variety. Including the preplant
irrigation, soybeans require 60 to 75 cm of water (2 to 2.5
acre feet) during the crop season. The major soybean pests
include spider mites (Tetranychus urticae; which suck juices
from the plants) and lepidopterous insects.
“The commercial acreage of irrigated soybeans in
California has increased from 2 hectares in 1973 to over
10,000 ha in 1978. The majority of these soybeans have
been planted from mid-June to mid-July as a double crop
following the harvest of a winter cereal grain... Soybean
research has been conducted by the University of California
and the U.S. Department of Agriculture periodically since
1918. Most of the early research indicated that the yields of
commercial varieties tested were too low to be economically
acceptable. With the increased market value for soybeans
in the early 1970s, growers became more interested in
the potential of growing this crop on a commercial basis
under irrigation.” This report concerns research and grower
experience with soybeans over the last 7-8 years in the hot
and arid San Joaquin Valley of California [just east and
northeast of Bakersﬁeld]. In that valley, the major irrigated
ﬁeld crops are cotton (the major cash crop; 500,000 ha),
cereal grains (300,000 ha), and alfalfa (250,000 ha). The
Williams soybean reaches maturity in this valley in 125
to 130 days. Address: Formerly: Farm Advisor, Univ. of
California Cooperative Extension Service, Tulare County
(Visalia), California. Now: Plant Pathology Specialist, ICI

2453. International Institute of Tropical Agriculture. 1981.
Annual report 1980. Ibadan, Nigeria. 185 p.
• Summary: The section titled “Soybeans” (p. 137-55),
within the Grain Legume Improvement Program, discusses:
Genetic improvement, entomology, agronomy, and Tanzania
food crops research. Address: Ibadan, Nigeria.
2454. International Organization for Biological Control of
Noxious Animals and Plants. 1981. Conference on Future
Trends of Integrated Pest Management. London: Centre for
Overseas Pest Research. 75 p. Held 30 May to 4 June 1980 at
Bellagio, Italy. IOBC Special Issue. 30 cm. [100+* ref. Eng]
• Summary: Contents: Introduction. Accomplishment and
promise: Developed countries in general, accomplishments

2455. Liu, T.J.; Hsin, S.P.; Lee, C.S. 1981. [Soybean
diseases]. Peking: Agriculture Publishing Co. 248 p. [Chi]*
Address: Changchun, Jilin, China.
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Americas, Inc., Goldsboro, North Carolina.
2457. McClellan, William D.; Hill, J.E. 1981. Weed control
in irrigated soybeans. INTSOY Series No. 20. p. 76-77. W.H.
Judy and J.A. Jackobs, eds. Irrigated Soybean Production
in Arid and Semi-Arid Regions (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: “Abstract: Effective programs for weed control
in irrigated soybeans involve a combination of techniques
including cultural and chemical methods. In the Western
United States, most of the soybeans grown under irrigation
are planted as a double crop after the harvest of a winter
cereal (usually wheat or barley). The major factor that makes
approaches to weed control in this area different from the
rain-fed Midwest soybean belt is the absolute dependency
on irrigation to supply the plant’s water requirements. Most
of the herbicides used are applied preplant and usually
incorporated to a depth of 2.5 to 10 centimeters, depending
on the compound. Most soybean ﬁelds are surface-irrigated
(ﬂood or furrow) Since rainfall is not available to leach the
herbicides, they must be preplant-incorporated for maximum
control. The primary herbicides used commercially to
suppress weeds in soybean ﬁelds are triﬂuralin, alachlor,
chloropropham, and vernolate. Depending on the weeds
anticipated, cultural practices used, and the succeeding
crops (presistence problems), these preplant-incorporated
herbicides have been used effectively alone and in
combination on irrigated soybeans. In general, herbicides
applied post-emergence (such as bentazon) have not been
very effective.” Address: 1. Former Farm Advisor, Univ. of
California Cooperative Extension Service, Visalia, Tulare
Co., California.
2458. Mengistu, Alema. 1981. Irrigated soybean production
in Ethiopia. INTSOY Series No. 20. p. 168-69. W.H. Judy
and J.A. Jackobs, eds. Irrigated Soybean Production in Arid
and Semi-Arid Regions (College of Agric., Univ. of Illinois
at Urbana-Champaign).
• Summary: “Soybeans were ﬁrst introduced into Ethiopia in
1950 but trials were discontinued because yields were low.
With the introduction of high yielding cultivars in the 1970’s,
new interest was generated. Many of the new cultivars
introduced into Ethiopia have come from Europe and the
United States...
“At present about 2,000 hectares of land are under
production by the State Farms Development Authority,
which is only 10 percent of the amount required by the
Ethiopian Nutrition Institute (ENI).
“In Ethiopia, the Ethiopian Nutrition Institute’s
supplementary food program is the sole user of soybeans.
Processing machinery is now available and the processing
of soy ﬂour has begun, which will undoubtedly increase the
demand for locally produced soybeans.”
Note: This document contains the earliest date seen

for soybeans in Ethiopia, or the cultivation of soybeans in
Ethiopia (1950). The source of these soybeans is unknown.
Address: Plant Pathologist, Debre Zeit Agricultural College
and Research Center, Debre Zeit, Ethiopia.
2459. Miranda, Fausto M. 1981. Chemical and biological
protection of soybean seed. PhD thesis, Mississippi State
University. 104 p. *
Address: Venezuela.
2460. Pedigo, Larry P.; Higgins, R.A.; Hammond, R.B.;
Bechinski, E.J. 1981. Soybean pest management. In: David
Pimentel, ed. 1981. CRC Handbook of Pest Management in
Agriculture. Vol 3. Boca Raton, Florida: CRC Press. [xiv] +
656 p. See p. 417-537. [400 ref]
• Summary: Lists a large number of insect pests. Contents:
Introduction: Plant growth designations. Insect pests:
Introduction, pest fauna (bean leaf beetle, corn earworm,
green cloverworm, mexican bean beetle, soybean looper,
phytophagous stink bug complex, velvetbean caterpillar),
route and appearance of damage (reduction in seed
quantity, reduction of plant stand, reduction in yield per
plant, reduction of seed quality), detection and assessment
of problems, sampling programs, assessment of losses
and economic levels, sequential-decision programs,
management tactics (insecticide component, natural-enemy
component, augmentation and enhancement of natural
enemies, introduction of natural enemies, soybean-resistance
component, plant-culture component, selection of variety,
planting date, tillage methods, trap cropping, crop placement
and rotation). Weed pests: Introduction, pest ﬂora (summer
annuals, creeping perennials), survival and persistence
of weed infestations (quantity of weed seed produced,
weed seed dissemination, seed longevity, dormancy, and
germination, asexual reproduction), route of damage,
detection and assessment of problems, population density
and prediction of damage, management tactics (preventative
control components, plant-culture components, varietal
selection, tillage, plant populations and row spacing, crop
rotation, herbicide component, minimum tillage component).
Disease pests: Introduction, disease types, occurrence
of disease (seed decay and seedling diseases, root and
stem diseases, pod and stem diseases, foliage diseases,
developing-seed diseases, occurrence of noninfectious
diseases), route of damage (reduction of seed quantity,
reduction of plant stand, reduction in yield per plants,
reduction of seed quality, physical and chemical changes,
problems associated with seed production, contamination),
Detection and assessment of problems (weather, cropping
and cultural practices, soil type), management tactics
(cultural control, use of pathogen-free seeds, crop culture,
sanitation, disease-resistant varieties, chemical control).
Nematode pests: Introduction, pest fauna (soybean cyst
nematode, root-knot nematodes), pathogenic relationships
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(route of injury, direct injury, indirect injury, symptoms,
occurrence of problems), detection and assessment of
problems (sampling, population density and prediction of
damage), management tactics (soybean plant-resistance
component, land-management and crop-culture component,
crop rotation, cultivation practices, sanitation, fallow,
fertility, nematicide component, natural-enemy component,
regulatory component). Acknowledgments.
Tables: (1) Description of soybean growth stages. (2)
Notable insect pests (including mites) of soybeans in the
U.S. and general characteristics. (3) Percentage yield loss
from dead plants during all vegetative stages. (4) Gross
percentage yield loss from soybean leaf area destroyed.
(5) Approximate pest management decision levels for
some soybean-insect pests. (6) Sequential decision table
for the green cloverworm on stage R1 to R2 soybeans
with anticipated market value of $6.00/bu. (7) Important
insecticides and acaracides labeled for soybean insect and
mite pests. (8) Notable predaceous arthropods reported from
soybeans. (9) Notable parasitoids reported from insect pests
on soybeans. (10) Notable entomopathogens of soybean
insect pests. (11) Notable weed pests of soybeans in the U.S.
and general characteristics. (12) Potential seed production
of individual plants and seed weight relationships. (13)
Critical periods of weed competition with soybeans. (14)
Selected weed density studies and resultant soybean yield
losses following full-season competition. (15) Estimated
percent loss in soybean yields expected by delaying control
of the speciﬁed densities of cocklebur until the speciﬁed
week after soybean emergence. (16) Crop compatibility
and relative efﬁcacy of major soybean herbicides. (17)
Important herbicides labeled for soybean weed pests. (18)
Infectious diseases of soybeans. (19) Noninfectious diseases
of soybeans. (20) Important fungicides labeled for control
of soybean fungal diseases. (21) Fungicidal seed treatment
decision considerations. (22) Guidelines for determining
the need for foliar fungicidal sprays. (23) Important
phytoparasitic nematode pests of soybeans in the U.S. (24)
Interrelationships between nematodes and other pathogens
on soybeans. (25) Minimum population densities of various
phytoparasitic nematodes required to cause soybean yield
loss. (26) Nematode-resistant soybean varieties. (27) Growth
of soybean-infecting nematodes on selected crops. (28)
Recommended nematicides for soybean nematode pests.
Figures: (1) Map of the U.S. showing soybean
production regions. Soybean harvested for beans: 1974. (All
farms–county unit basis). 1 dot=10,000 acres. (2) Major
soybean insect pests in the U.S. (A) Bean leaf beetle, larva
left, adult right; (B) corn earworm, larva above, adult below;
(C) green cloverworm, larva above, adult below; (D) green
stink bug adult; (E) velvetbean caterpillar larva; (F) Mexican
been beetle, larva left, adult right; (G) soybean looper larva;
(H) brown stink bug adult. Species not drawn to same scale.
(3) Phenology of soybean-plant development and insect-pest

problems. Address: 1. Prof., Dep. of Entomology, Iowa State
Univ., Ames, Iowa.
2461. Shatla, Mohamed N.; Basiony, A.M.; Salim, F.
1981. Soil-borne pathogens of irrigated soybeans in Egypt.
INTSOY Series No. 20. p. 78-81. W.H. Judy and J.A.
Jackobs, eds. Irrigated Soybean Production in Arid and
Semi-Arid Regions (College of Agric., Univ. of Illinois at
Urbana-Champaign). [11 ref]
• Summary: “Abstract: The prevalent soil-borne pathogens
on irrigated soybeans are Fusarium moniliforme, F.
fusarioides, F. oxysporum, Rhizoctonia solani, and
Sclerotium rolfsii. The soybean cultivars and lines varied in
their reaction against infection by soil-borne pathogens. All
of the cultivars and lines tested were susceptible to S. rolfsii;
however, line D 72-7139 was considered as slightly resistant
to R. solani infection. The Forrest cultivar is considered to
be susceptible to the three Fusarium sp. tested, while Lee is
considered resistant. Line D 75-9125 is considered resistant
to Meloidogyna javanica and M. incognita acrita; however,
line D 71-9967 is considered as highly susceptible to M.
javanica, and as resistant to infection by M. incognita acrita.
All of the soybean cultivars and lines tested are considered
as resistant to infection by M. incognita acrita–except
the Bragg cultivar, which showed the greatest number of
nematodes.”
“The soybean area in Egypt was almost 40,000 hectares
in 1978.” All was dependant on irrigation. Address: 1. Assoc.
Dean and Prof. of Plant Pathology; 2-3. Asst. Profs. of Plant
Pathology. All: Faculty of Agriculture, Menoufeia Univ.,
Shebin El-Kom, Egypt.
2462. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.;
Nand, S. (Mrs). 1981. Pulses and dry zone crops. Fiji Dep.
of Agriculture, Annual Research Report For the year 1979. p.
25-28.
• Summary: The following pulse and dry zone crops were
tested: Soyabean, urd, mung, cowpea, pigeon pea, sorghum,
peanuts.
The subsection on soyabeans states: “An Intsoy variety
trial was sown at Naiselesele Bua, in February. Yields were
low due to poor germination, but the growth habit of several
varieties was suited to mechanical harvesting in spite of late
sowing. These varieties if sown at high plant populations
could give economic yields. The best lines were Williams,
SJ-2, Hardee LS, and Improved Pelican. The last was suited
for combined harvesting [i.e. harvesting with a combine], but
is very susceptible to Bacterial Pustule disease.” Address:
Fiji.
2463. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.;
Nand, S. (Mrs). 1981. Pulses and dry zone crops. Fiji Dep.
of Agriculture, Annual Research Report For the year 1980. p.
22-25.
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• Summary: The following pulses and dry zone crops were
tested: Soyabean (also spelled “soya beans”), mung, pigeon
pea, cowpea, sorghum, maize. Note that testing of peanuts
was discontinued.
The subsection on soyabeans discusses: Variety trials,
rhizobium trials, variety trial #2, spacing x time of sowing,
herbicide trial. “Three Intsoy variety trials were laid out,
one at Bua in March, and two at Legalega Station in
January and March. There were signiﬁcant yield differences
between treatments within the trials, but in the combined
analysis there was no signiﬁcant difference in yield. Poor
seed germination reduced plant stand for some of the more
promising lines. January sowing gave higher yields, but seed
quality was poor.” At Legalega, the highest yields came from
Bossier (2,320 kg/ha; Jan. sowing). Rillito (2,080 kg/ha; Jan.
sowing). Williams (1,810 kg/ha; Jan. sowing). In a combined
analysis of 3 trials, Bossier gave the highest yields (1,450 kg/
ha). Address: Fiji.
2464. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 155-60. Chap. 29.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germ-plasm collection curator.
“Soybean Genetic Improvement in the Midwest:
“It was the writer’s great pleasure to interview one of
our nation’s top geneticists, on a beautiful sunny morning in
mid-June, at the Agronomy South Farm. Dr. Bernard greeted
us with a friendly smile, and after exchanging pleasantries
I was immediately aware that here was a man who is
tremendously enthused with the work he chose to make his
life’s vocation. During the span of our interview, I found Dr.
Bernard to be a modest man, quick to praise his colleagues
and fellow research geneticists, minimizing the brilliant work

he himself has done.
“During the interview the writer learned that Funks
Seeds International had presented Dr. R.L. Bernard with an
award for his work in plant genetics. For our story about
Dr. Bernard’s work, we are reprinting, by permission, much
of the information that was prepared by Dr. R.L. Bernard
relating to his work. Here are his comments:
“Dr. Bernard said he arrived in Illinois in 1954, when
soybeans were already a well-established crop, occupying
4.3 million acres in the state or 27 percent of the nation’s
total acreage. Although it was generally regarded as a
`new’ crop (by some of his colleagues as a temporary crop,
somehow the result of war-time shortages and disruption)
it actually had been well established in Illinois since 1922,
the year in which Illinois became the leading state both in
total production and in area, a position which it has held ever
since.
“Because of the long-term importance of the soybean
crop in Illinois, the University of Illinois was a natural
choice for a major center of soybean production research.
The U.S. Regional Laboratory was established here in 1936,
and through its cooperative research program with state
agricultural experimental stations throughout the soybean
growing area, it became the coordinating center for the
public soybean breeding program. It also became a focal
point for soybean production research by serving as an
analytical laboratory for protein, oil, and other constituents
for soybean researchers throughout the United States by
distributing reprints and other publications, by providing
seed and information from a large soybean germplasm
collection, and especially by sponsoring periodic regional
meetings of soybean researchers.
“Dr. Bernard said he was hired by Herbert Johnson,
head of soybean investigations for USDA in Beltsville,
Maryland. His research in soybean breeding and genetics at
the regional soybean laboratory was closely integrated with
the national USDA soybean production research effort. As a
young beginner, Dr. Bernard worked under the guidance of
Dr. Johnson and J.L. Cartter, who was head of the laboratory
until 1966. His work was coordinated with that of other
members of the research team–Physiologist Robert W.
Howell, Pathologist Donald Chamberlain, Oil Chemist Floyd
Collins, and Protein Chemist Orland Krober.
“There was close coordination between Dr. Bernard’s
work and that of Leonard Williams, whose program of
breeding and genetic research at the University of Missouri
was related to what Dr. Bernard was undertaking. Dr.
Bernard said Williams’ experience was invaluable to him, as
was that of Dr. Albert Probst at Purdue University, Dr. Robert
Weber at Iowa State University, and Dr. Edgar Hartwig in
Mississippi.
“Regional Testing Program: One of Dr. Bernard’s
major duties in the soybean laboratory was to coordinate
the Northern Uniform Soybean Tests, which had been
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established by Dr. Cartter and Dr. Williams. These were
the ﬁnal tests before varieties were released to the farmer.
Dr. Bernard said each spring they procured, packeted, and
mailed out seeds and prepared pertinent entry lists and
instruction sheets for 30 to 45 cooperators in 19 states and
two provinces in Canada.
“Ruth Lawrence worked in his laboratory many years
and directly supervised the seed handling and tabulated the
data. She had a region-wide reputation for diligence and
the attention to detail and accuracy that were so important
to the success of these tests. After her retirement in 1970,
preparation of the seeds and summarizing of the regional
data was ably handled by Donald A. Lindahl. Working
with them, Dr. Bernard coordinated the tests from 1954 to
1973, when the job was transferred to J.R. Wilcox at Purdue
to allow Dr. Bernard to concentrate on the ever-growing
germplasm collection.
“During the 1954-1973 period the varieties released
from this regional program occupied virtually all the acreage
in the northern United States and Canada. Major midwest
breeding programs during this period consisted of one
here and three in Missouri, Indiana, and Iowa as already
mentioned, and that of J.W. Lambert at the University of
Minnesota. It was unusual for such a large and important
crop to be served by so few variety developers. The new
varieties produced were usually better than the Chinese
varieties they replaced in lodging resistance, shattering
resistance, higher oil content with acceptable protein content
and, of course most important, improved seed yield.
“Illinois Breeding Program: Dr. Bernard’s breeding
program to some extent followed up on work begun by his
predecessors Leonard Williams, 1928 to 1950, and Robert
Osler, 1950 to 1953. From material they had initiated, the
variety Shelby was released in 1958 and Wayne in 1964.
Wayne was particularly successful and became, for a time,
the most widely-grown variety in the midwest.
“A very important goal of Dr. Bernard’s breeding effort
was to develop pest resistance. In one of his early projects,
resistance to phytophthora root-rot was transferred to several
commercial varieties by the ﬁrst successful use of the
backcross method in soybeans. This disease, ﬁrst indentiﬁed
in Illinois in 1955, was causing considerable damage in
low-lying areas of the state and much more extensive
damage in northeastern Indiana, in Ohio, and in Ontario. A
few commercial varieties were resistant to phytophthora,
but several of the most-popular varieties at that time were
unusually susceptible, and this disease caused severe
economic losses in the 50’s and early 60’s.
“Dr. Bernard’s initial work with phytophthora root-rot
was done with James Gerdemann and Maurice Kaufmann,
plant pathologists at the University of Illinois. They
developed a quick inoculation technique by which resistance
could be ascertained within ten days after planting the
seeds in the greenhouse, and soon identiﬁed a major gene

for resistance. Using the back-cross method, Dr. Bernard
transferred this gene to several of the major commercial
varieties, including Clark 63, Harosoy 63, and Chippewa
64 (the year of release of the disease-resistant version was
added to the name of the susceptible variety to distinguish
it). Charles Cremeens, USDA agricultural technician
working with Dr. Bernard, did or supervised most of the
cross-pollination and disease inoculation, and Donald
Chamberlain, USDA pathologist, provided the inoculum.
The new disease-resistant varieties were rapidly accepted
by farmers and by 1966 these and other Illinois-developed
varieties occupied over 60 percent of the midwest acreage
and over 90 percent of the acreage in Canada.
“During this period, several other backcross-derived
phytophthora-resistant varieties were developed and
made available to breeders as germ-plasm releases. These
included resistant versions of the susceptible varieties
Adams, Chippewa, Clark, Harasoy, Wayne, Kent, Lindarin
and Shelby, the latter three developed in cooperation with
the Purdue team of Albert Probst, Kirk Athow and Francis
Laviolette. Some of the varieties also had added bacterial
pustule resistance and yellow hilum, instead of black hilum,
which is undesirable for some human food uses.
“For several years it seemed the phytophthora problem
had been solved, but then root-rot occurred in some ﬁelds
of resistant varieties and was identiﬁed as a new race of
phytophthora. On further study, pathologists identiﬁed
several distinct races of pathogen. Fortunately resistance
to each race has been found in the germ-plasm collection;
however, the breeder is faced by the multiple task of
breeding for resistance to all races. Mr. Cremeens and
Dr. Bernard are working on the problem and the Illinois
Agricultural Experiment Station is releasing two of their
varieties this year, Williams 79 and Corsoy 79, which are
resistant to seven of the nine known races” (Continued).
Address: 101 Exchange St., Galva, Illinois 61434.
2465. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Continued–Document
part II). In: Leo Windish. 1981. The Soybean Pioneers:
Trailblazers, Crusaders, Missionaries. Galva, Illinois:
Published by the author. viii + 239 p. See p. 155-60. Chap.
29.
• Summary: (Continued): “Another major disease, only
recently widely found in the midwest, is soybean cystnematode. In 1966, although it was present in Illinois in
only a few southern counties, Dr. Bernard began a breeding
program for cyst-nematode resistance in cooperation with
the Missouri Delta Center at Portageville, Missouri. Testing
for cyst reaction is done in winter in the Delta Center’s
greenhouses under the direction of Dr. Grover Shannon, and
agronomic evaluation is done in Illinois. Last year, Franklin
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was released from this program to replace the old variety
Custer, the only other northern variety (maturity Group
IV or earlier) with resistance to soybean cyst-nematode.
Earlier varieties with resistance are now being tested. Some
have advanced to the regional tests and will be released for
commercial production as soon as the most satisfactory one
or ones can be identiﬁed.
“Other pests that have received attention include leafspot diseases, brown stem rot, and the Mexican beetle. Clark
63 (developed cooperatively with Dr. Williams in Missouri),
Wayne, Williams, Woodworth, Union, and Franklin were
also selected as resistant to bacterial pustular leaf spot.
They have become the major Group III and IV varieties
in the southern part of the midwest, and that formerly
prevalent disease has become a rarity. On the other hand,
downy mildew leaf-spot has become very prevalent in the
area because of the high susceptibility of Clark 63, Wayne,
Williams, and Woodworth.
“Dr. Bernard has identiﬁed a gene for complete
resistance to downy mildew leaf-spot and has incorporated
it into the variety Union, giving some hope for complete
control of this disease as additional resistant varieties
are released. Brow stem-rot is one of the most prevalent
soybean diseases and appears to increase with frequency of
soybean growing. They have been successful in developing
productive varieties with resistance to brown stem-rot,
discovered by Dr. Chamberlain, at Urbana.
“An extensive program has also been launched for
breeding resistance to Mexican bean beetle in cooperation
with entomologists here, at Purdue University in Indiana,
and at Beltsville Agricultural Research Center in Maryland.
Mexican bean beetle has not heavily infested Illinois soybean
ﬁelds yet, but with heavy infestations in nearby Indiana and
Kentucky, as well as in Maryland, it seems wise to start this
effort before the problem actually develops here, especially
since it will take many years to produce a commercially
accepted resistant variety.
“In addition to working on speciﬁc pests, Dr. Bernard
has been breeding for improved seed quality, especially
in varieties adapted to southern Illinois, where quality is
so frequently a problem. The related varieties Williams,
Woodworth, and Union have come out of this program.
While there is room for much more improvement, they are
superior in seed quality to the varieties they replaced, and
are also more resistant to lodging and shattering. All three
varieties have gained wide farmer acceptance. Williams is
currently the most popular American variety and is grown
on about 9,000,000 acres annually (1979-1980 ﬁgures). Dr.
Bernard’s efforts are now being turned toward selection for
resistance to diaporthe, a fungus involved in the seed-quality
problem, and for resistance to soybean mosaic and beanpod mottle, two virus diseases Dr. Bernard also suspects
contribute to the seed-quality problem.
“Germ-Plasm: Maintenance of the northern section

of the USDA’s soybean germ-plasm collection has been
one of Dr. Bernard’s major responsibilities. The USDA’s
collection was initiated in 1949, when soybeans had become
an important enough crop to justify a permanent collection of
all available varieties from throughout the world.
“Before then, many hundreds of soybean varieties had
been introduced, especially from eastern Asia, the native
homeland of the soybean, but most of them had been
discarded if not found immediately useful. In 1949, at the
instigation of Martin Weiss, head of the USDA soybean
investigations, the USDA and the experiment stations were
solicited and all varieties of soybean still in existence in
this country were gathered together. They totaled about
2,000. The early-maturing ones were to be maintained at
the University of Illinois by Leonard Williams of the U.S.
Regional Soybean Laboratory, and the late ones (Group V
and later) were to be maintained by Edgar Hartwig at the
Delta Branch Station in Mississippi.
“Thus, when Dr. Bernard arrived in 1954, the collection
was just about four or ﬁve years old and there was much
cataloging, identiﬁcation, and purifying of varieties to be
done. In the next few years, performance tests were run for
all 2,000 varieties and evaluation reports were circulated
to soybean researchers throughout the world. Thousands of
seed packets are sent each year to researchers and these have
been the basis for successful searches for resistance to many
pests and of other research requiring diverse germ-plasm.
“At ﬁrst, the collection grew rather slowly. Foreign
varieties were sent to the United States from time to time, but
few active solicitations were made. In the past eight years,
the collection has grown much more rapidly, partly because
of trips Dr. Bernard made to Japan and South Korea in 1974.
While in those countries Dr. Bernard collected specimens
himself and made contact with researchers and institutions
that had soybean collections. Subsequently we have received
a large number of varieties from Korea and Japan. The
Urbana collection, which totaled about 2,000 varieties when
Dr. Bernard began working with it, now includes over 6,000
domestic and foreign varieties of cultivated soybeans. Just
within the past year the Soviet Union sent us over 1,500
additional varieties, which are being added to our collection.
“During Dr. Bernard’s trip to Japan, Korea, and China,
he collected some samples of the wild soybean (Glycine
soja), which had never received much attention here or in
Asia. From seven accessions previous to 1968 the wild
soybean collection has grown to include 558 strains, which
provide an interesting subject of study for those interested
in the evolution of the soybean, and are a diverse potentially
new source of pest resistance and other traits desired by
U.S. soybean breeders. In addition to the wild soybean,
there are several other species in the genus ‘glycine,’ all of
them perennial and native to Australia, with the range of
some extending to southeast Asia and the nearby Paciﬁc
islands. When the collection was begun, most American
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soybean researchers were unaware of these near relatives
of the soybean. One or two accessions of what was then
known as Glycine javanica, the ‘perennial soybean,’ were in
the initial collection at Urbana, and we have since obtained
several dozen accessions. Although the taxonomists have
now removed this species to the genus Neonotonia it still has
some interest as a not-too-distantly related legume species
and also is a forage crop in its own right in many tropical
areas.
“The other species of the genus were completely
unknown to American agronomists until Dr. Bernard
obtained some seeds of Glycine tabacina, originating in
Australia. These were planted in the agronomy greenhouse
in January, 1958, and produced a small, delicate, viney
plant with soybean-like ﬂowers and very small pods and
seeds. Seeds of several other species have been received
and grown in the greenhouse in subsequent years, and this
collection has stimulated the study of Glycine in this country.
Theodore Hymowitz and Christine Newell of the Department
of Agronomy, have been particularly active in taxonomic
and cytological studies of perennial Glycine species. Their
work has greatly enlarged the collection of these species and
augmented our knowledge about them.
“Current and Future Plans: Today, as more and more
researchers at both public institutions and private seed
companies are getting into soybean breeding, Dr. Bernard
is concentrating more on resistance to pests important
to the Midwest, or of potential importance, and on basic
genetic studies which he hopes will be useful to the many
now engaged in soybean research. In addition, Dr. Bernard
said, ‘We are greatly increasing our efforts in germ-plasm
collecting, documentation, evaluation, and utilization. Before
any more germ-plasm is lost we need to obtain collections
from those areas that have been insufﬁciently sampled in the
past, such as southern and western China and North Korea.
Available information on the collection is being compiled
and will be made readily available to interested researchers.’
“With the recent additions of USDA pathologist S.M.
Lim and geneticist R.L. Nelson to the staff at the University
of Illinois, Dr. Bernard is hopeful that our program of germplasm evaluation will be greatly increased, and that the
somewhat narrow germ-plasm base of American commercial
soybean production can be effectively enlarged, resulting
in more efﬁcient and stable production.” Address: 101
Exchange St., Galva, Illinois 61434.
2466. Windish, Leo G. 1981. Dr. E.E. Hartwig, Research
Agronomist, Crops Division, Agricultural Research Service,
U.S. Department of Agriculture, Delta Branch Experiment
Station, Stoneville, Mississippi (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 223-25. Chap. 43.
• Summary: A good, detailed biography of this pioneering

USDA soybean breeder and germplasm collection curator.
“No history of soybean pioneering would be complete
without acclaiming the research work of Dr. E.E. Hartwig
and his colleagues. Great credit is due all of the research
personnel at the agricultural experimental stations in each
of those states in the south. The use of soybeans throughout
the south in a relatively short period of time spread like a
‘prairie ﬁre.’ In fact, we might borrow a word from a popular
TV show and term the growth of soybeans in the south as
‘incredible.’
“Perhaps one the key factors in the rapid increase
can be attributed to the introduction of new varieties,
increased yields, phytophthora resistance, and Bedford, a
new soybean resistant to cyst nematodes. Bedford is the
result of the cooperative efforts of two ARS USDA research
workers, E.E. Hartwig located at the MAPES Delta Branch,
Stoneville, Mississippi, and James Epps, located at the West
Tennessee Experiment Station at Jackson.
“Dr. E.E. Hartwig’s reply to our letter seeking
information on the early use of soybeans in the south, is
reprinted. Here is Dr. Hartwig’s most interesting reply:
“Dear Mr. Windish: I have your letter of January 21
in which you state that you are working on a history of
the soybean in the U.S. and would be interested in having
additional background information on the soybeans in the
south. I began my work with North Carolina in March,
1943. The major varieties being grown in North Carolina at
that time were Haberlandt, Tokyo, and Woods Yellow. All
shattered very readily as soon as they had reached maturity.
We had a small increase of the variety Ogden which was
developed in Tennessee. Ogden was a better producer than
the older varieties, but also shattered very soon after reaching
maturity and had green seed coats which were objected to
by the Japanese buyers when they had indicated they were
buying yellow soybeans.
“In 1943, there were still some one-row harvesters in
operation in North Carolina. These harvesters were pulled
by a pair of mules and had a beater which rotated and hit the
plants and knocked out the seed. From this standpoint the
shattering characteristic of the varieties made this method
of harvest workable. However, seed ﬂew in all directions
and only a portion of the seed went into the container on the
harvester.
“A moderate size acreage of soybeans to be harvested
for hay was grown in many of the southern states. Many of
these were black seeded and had a rather viney plant type. As
growers later shifted to growing types of seed for harvest, the
nodulating bacteria had already been established in the soil
through the growing of hay varieties.
“Many of the varieties introduced from northwestern
China, where soybeans were being grown for grain
production, were well suited for production in the north
central states. Consequently, production was started in that
area through the growing of direct introductions from China.
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However, there was no comparable grain producing region
in China or Korea having a latitude similar to the southern
U.S. and, consequently, it was necessary to develop varieties
for production in the south before the crop could gain
acceptance.
“As I view the situation, shattering of seed at maturity
was not a problem to the Asiatic farmer since he would
usually have less than one acre as his total crop, which could
be cut slightly green and, with the shattering characteristic,
it was easier to tramp out the seed. For our mechanized
harvesting it was essential to have seed holding.
“I transferred to Mississippi in 1949. At that time there
was a small acreage of soybeans planted for harvest in
the State of Mississippi. The Ogden variety was the best
producer. However, growers regularly reported that harvested
yield went down each day of harvest because of shattering.
When we released the Lee variety in 1954, we stated it
would hold its seed six weeks after it was ready for combine
harvesting. Farmers were very skeptical and some left a few
rows standing the ﬁrst time they grew them just to see how
long it might hold its seed.
“At the time we started our breeding program to
develop improved types in 1943, we also initiated studies on
cultural practices. By the time interest began to develop in
soybean production in the mid-1950’s, we had information
showing that planting should not be made before day length
reached 14½ hours in early May and also information on
rate of planting, and so forth. Many of our growers had
been interested in planting in early April in order to get
the planting out of the way before they were to start cotton
planting. These early plantings gave very poor results
because of early ﬂowering being initiated by the shorter days
of early April.
“We have attempted to develop a series of varieties
covering a range of maturity so that larger growers could
plant a sequence of varieties covering a range of maturity of
nearly one month. We have also developed varieties giving
proper maturity for the different production regions. We
have also had to give considerable attention to building in
resistance to diseases and nematodes and now, also giving
attention to building a resistance to leaf feeding insects.
“I am enclosing descriptive material of several of the
varieties that we have released over the years. Should you
have additional questions, I would be glad to attempt to
answer them for you.
“Sincerely, Edgar E. Hartwig, Research Agronomist.”
A small portrait photo shows Dr. Edgar E. Hartwig.
Address: 101 Exchange St., Galva, Illinois 61434.
2467. Windish, Leo G. 1981. August [sic, Augustus] Eugene
Staley, Sr. (Document part III). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
59-70. Chap. 15.

• Summary: (Continued): “In the years that followed, Staley
became one of the nation’s most daring entrepreneurs.
He unleashed his selling techniques with all sorts of
promotions to get the soybean introduced in the corn belt.
At that time there was no place that a farmer could sell a
bushel of soybeans except for seed purposes. There were no
commercial outlets for them. So an educational program of
great magnitude had to be undertaken to sell the farmers on
the merits of this new oilseed crop.
“Staley, the supersalesman, had an afﬁnity for
remembering people’s names, especially their ﬁrst names,
and faces. In the business world this is a tremendous
attribute. His friends said that along with this gift, he had a
magnetic personality. With these traits going for him he was
able to sell his program to Corn Belt farmers.
“Eighteen years after the Staley company built its
ﬁrst soybean processing plant, and founded a thriving new
industry, soybeans had become a $100,000,000 annual crop
in the U.S., at that time about one-third of the world’s total
production. Manchuria, which had been a world leader, was
overtaken by the U.S. in 1942, and the U.S. has led the world
in production of oil-seed crops since. The soybean is the only
new crop that the American farmer has tried in recent years
that has achieved major importance.
“Staley also remembered that, in addition to being food
for man and beast, soybeans enriched the soil by adding
nitrogen. Almost every Sunday afternoon found Staley
stopping at farm houses to put in a good word or plug for the
soybean (13). Later we shall tell the fruits of this soybean
crusader’s efforts and how well they paid off.
“World War I caused Illinois cornland to be ‘corned to
death,’ said one veteran seedsman. Chinch bugs had arrived
in hordes to ruin the farmer’s small-grain crops, so by this
time the farmers were beginning to listen to this soybean
evangelist. At ﬁrst, the soybean acreage climbed at what
seemed a snail’s pace, maybe 1,000 acres a year. But still
there was no commercial market. Farmers raised soybeans
for hay, forage, and fertilizer, but the soybeans themselves
could only ﬁnd a market as seed.
“No crop of any magnitude was possible unless someone
would build a plant and process soybeans. Meanwhile the
U.S. was importing 15,000 tons of soybean cake and meal
every year (14). Staley was in complete control of his starch
factory, but rather than badger his associates into starting
a processing plant, he used his expertise in selling them
on the idea and very quickly they too became enthusiastic
proponents.
“In 1922, Staley announced through the media that
he would start processing soybeans that fall. Again he
unleashed a great selling effort. He had his salesman talk
to farmers in their ﬁelds and in their homes at night. He
hired a representative to talk to groups in school houses,
courthouses, school gymnasiums, or wherever they could get
a crowd together that would listen. He left no stone unturned
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in this all-out promotion. He used letters, buttons, pamphlets,
news stories, and articles in the popular farm magazines to
spearhead his crusade.
“Perhaps one of the most important thrusts to come from
his campaign was the statement that he would give farmers
contracts guaranteeing to buy all the soybeans they could
grow. The Staley plant began operations as he had promised
in the fall of 1922. The ﬁrst carload of soybeans was brought
in on Sept. 28, 1922, from the Andrews Grain Co. of Walker.
The car contained 1,547 bushels and the shippers were paid
99 3/4 cents per bushel. They were processed two days later.
Many soybeans were received from farmers by team and
wagon.
“In 1911 the U.S. imported 41 million pounds of
soybean oil. By 1918 this ﬁgure had jumped to 343 million
pounds. During the ﬁrst World War China was the leading
exporter of soybeans. To Staley there was some powerful
logic in those ﬁgures. Time was when soybeans and rice fed
China’s teaming population for 5,000 years.
“With a processing plant assured, all that was needed
was a soybean crop and a market for the resulting oil, meal,
and reﬁned products. During the winter and early spring
of 1922, Staley’s selling ‘blitz’ began paying off. Letters
had come in from 60 Illinois towns, and even a few from
neighboring states, inquiring about soybean processing.
Staley answered all the letters personally, outlining his
plans and probable prices. He suggested those interested
in soybean culture contact the University of Illinois
College of Agriculture for the best agronomic methods and
recommended alternate varieties to use. Staley stated in his
letters that if his plant should prove successful, he would
increase the size and capacity to meet needs.
“That spring Illinois farmers planted more than 135,000
acres of soybeans, more than ﬁve times as many as the
previous year. That summer Staley sent representatives out
along the country roads to see how the soybean crop was
progressing. During the summer Staley’s men talked with
125 farmers, 137 grain elevator operators, 11 seed houses,
25 county extension advisers, and a large number of bankers
and the news media. Everywhere they went, they left
pamphlets expounding the virtues of the soybean as the great
crop of the future.
“Perhaps the most novel of the promotions in which the
Staley company participated was a train known as ‘The Soil
and Soybean Special.’ F.A. Wand of the Staley company
recounts the itinerary of this special train through the Bean
Belt. We will include some of the highlights of the tour from
a transcript that Wand prepared.
“The Illinois Central Railroad, in cooperation with the
A.E. Staley Co. and the University of Illinois College of
Agriculture, operated a train known as the ‘Soil and Soybean
Special’ over the Company’s lines from March 28 until April
16, 1927. The train made 105 scheduled stops at towns along
the Illinois Central lines from Freeport to Galena in the

northern part of the state, to Mounds and Metropolis in the
southern part.
“The train had six cars: an ofﬁce with eating and
sleeping quarters for the ofﬁcials who were in charge, a car
containing an exhibit of soybean products prepared at the
Staley plant in Decatur, a car containing a soil, soybean,
and corn borer exhibit prepared by the University of Illinois
College of Agriculture, two motion picture cars, and a lecture
car.
“According to H.J. Schwietert, general agent of the
Illinois Central Railroad, the train was operated to encourage
farmers to grow more soybeans. Illinois Central ofﬁcials
believed the results justiﬁed the project. A total of 33,939
people passed through the train during its operation and the
distance traveled was 2478 miles.
“The soybean exhibit car contained 34 products of
soybean origin. This car had been prepared under the
direction of Howard File, chief chemist for the A.E. Staley
Manufacturing Co. The products were displayed in large
glass jars, along with the varieties best adapted to Illinois soil
and climatic conditions. Four grades of soybeans prepared
by government inspectors and placards depicting the feeding
value and merits of soybean hay were also on display. Other
displays expounded on the beneﬁts in feeding soybean
oilmeal, fertilizing value of soybean straw, importance of
soybeans, and the versatile end products.
“In the center of the car, a house had been painted with
soyoil paint. Also shown were two miniature trains with a
limestone shed. Demonstrations had shown that larger yields
of soybeans were obtained in southern Illinois by applying
limestone to the soil.
“The 49 counties visited were divided into seven
districts, and one lucky farmer in a drawing in each district
would receive a carload of limestone, provided he would
agree to grow clover or soybeans on the land after applying
his limestone. The soybean exhibit was prepared under
the supervision of Dean H.W. Mumford of the College of
Agriculture, University of Illinois. Prof. J.C. Hackleman was
in charge of the soybean exhibit.
“A very large number of university bulletins concerning
soil treatment, soybean growing, and information on
cornborer control, was distributed by Prof. J.C. Hackleman
and his colleagues. The cornborer bulletins were of very
special interest to all the farmers. Of the ten suggested
controls, nine recommended soybeans.
“The lecture car was used most extensively in southern
Illinois, and was handled there by speakers from Southern
Illinois State Normal University at Carbondale. The train
made six or seven stops a day, averaging about two hours
a stop. Much interest was shown in soybean growing
throughout the entire trip. Afterwards, the Gibson City
Courier made this observation: ‘This train furnished a visible
demonstration and accomplished more in an educational way
than could have been achieved in a year in any other form of
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agricultural publicity’” (Continued). Address: 101 Exchange
St., Galva, Illinois 61434.
2468. Windish, Leo G. 1981. August [sic, Augustus] Eugene
Staley, Sr. (Document part IV). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
59-70. Chap. 15.
• Summary: (Continued): “When Staley reached his 73rd
birthday anniversary in 1940, his company remained the
largest soybean processing plant, with the second and third
largest also being located in Decatur, Illinois. In 1936 trading
was begun in the futures market on the Chicago Board of
Trade. Shortly thereafter a futures market for soybean oil
was announced and was begun on the New York Produce
Exchange.
“Thus the agricultural extension people, U.S.D.A.,
Bureau of Plant Industry workers, pioneer growers,
seedsmen, scientists, agricultural engineers, farm
machinery manufacturers, plus some liberal doses of super
salesmanship, developed and opened up a soybean belt in the
United States that greatly exceeded the one that Japan took
with arms.
“By 1940 his corn and soybean processing complex had
become a $25,000,000 operation, with an average proﬁt of
about $2,000,000 a year. A huge upsurge in soybeans came
in 1934 when the chinch bugs annihilated corn, oats, wheat
and meadows. But the chinch bug demonstrated no afﬁnity
for the lowly soybean, and luckily so.
“Fortunately there was still time enough in the season
to plant soybeans on those acres that the chinch bug had
annihilated, but the snafu was exhaustion of the seed supply.
So the Staley company announced they would offer soybeans
from their commercial supply for planting to meet the
emergency at prices ranging from $1.35 to $1.50 per bushel.
The stipulation was that the farmer agree to harvest his beans
for commercial purposes rather for hay. To be sure, these
were not seed beans but did represent a great effort by the
Staley company to meet the emergency.
“Needless to say, hundreds of farmers took advantage
of this offer and came in to pick up soybeans. Others went to
local elevators, each agreeing to harvest the soybeans solely
for commercial purposes. That fall Illinois farmers harvested
10,289,000 bushels, more than twice the amount harvested
the fall before, and nearly half of the total U.S. production.
“In 1937 the Staley plant completed a processing
addition with a 20,000 bushel per day capacity, 40 times the
original output, and again the Illinois production doubled to
22,800,000 bushels. A new solvent plant was added in 1945,
and still another in 1950, replacing the old expeller presses.
Other processors were converting to the more-efﬁcient
solvent extraction methods. Thus Staley kept his promise that
he would increase his facilities as conditions warranted with
the most modern design available for soybean processing.

“The author’s Staley contact stated that the Staley
company now processes and makes available for distribution
more than 1,000 different items of soybean food products,
farm feeds, and other products. Decatur’s soybean industry
has multiplied 200-fold since it began in 1922. It has often
been said that all great men have lofty dreams. Staley’s was
to erect a beautiful ofﬁce building as a tribute to the loyalty
and trust of his employees and customers. The beautiful
Staley Administration Building was erected in 1929 and
1930. This was the fulﬁllment of one man’s dream. The
magniﬁcent building houses the administration and clerical
ofﬁces and stands in a landscaped ﬁve-acre park. It is 14
stories high, with a most impressive facing, and is topped
by a 217-foot tower with a revolving beacon that can be
seen from a distance of 20 miles. The foundation is of
stone, and the steps are from Mt. Airy, N.C., not very far
from Staley’s boyhood home. An elaborate system of 200
ﬂoodlight projectors and copper reﬂectors with red, blue, and
amber lenses was designed to furnish colored lighting and
to illuminate the handsome ediﬁce brilliantly at night. It was
most fortunate for the City of Decatur that Staley located
his gigantic enterprise there. He was of a benevolent and
philanthropic nature, always ready to help on all community
projects. It was the urgent need of the Staley company for
a more adequate water supply that brought construction of
the present lake. Staley was a major contributor when the
Masonic Temple was built. He was always deeply interested
in Decatur’s social agencies, and a most generous contributor
to the hospitals.
“The A.E. Staley Company has been the recipient of
many awards for efforts in cleaning up and protecting the
environment. One of the awards, presented a few years
ago, was from Illinois Division of Izaak Walton League of
America, Inc.
“No history of the A.E. Staley Company would
be complete without giving acclaim to the company’s
sponsorship of athletic teams. Staley and his general
superintendent, G.V. Chamberlain, were avid sports fans.
In 1917 a baseball team was formed and sponsored by the
Staley Fellowship Club, which by the early 20’s was rated as
one of the top industrial teams in the nation. ‘Iron man’ Joe
McGinnity was the manager, and Charles Dressen was one
of the players.
“In 1920 George Halas, who had been an outstanding
athlete at the University of Illinois, was hired to upgrade the
Staley company’s football team. Halas did this by lining up
top college stars from other areas. He signed Ranny Young
and Kile McWherter from Millikin and a few Decatur
players, among them Charles Dressen and Jack Mintun. The
Staley Starch-makers met with great success, but there was
some question whether the city of Decatur was large enough
to support a professional football team.
“By the end of 1921 Staley withdrew his company’s
sponsorship, and backed with a $5,000 contribution and his
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best wishes, the team was moved to Chicago. They continued
to play under the Staley name until 1922 when they were
christened the Chicago Bears. While George Halas deserves
all of the credit and praises heaped upon him, he would be
the ﬁrst to say that without Staley’s help there wouldn’t be
any Chicago Bears today.
“Although Staley’s formal education consisted of a
few years at a small country school, he was the recipient
of two honorary degrees which were among his proudest
possessions. In 1940, he was awarded an honorary doctor of
science degree by Millikin University for his contributions to
the City of Decatur. An honorary degree was given him the
year previous by High Point College, High Point, N.C.
“Staley’s friends knew him as an amiable, unpretentious
man with a bubbling personality who throughout his adult
life maintained his boyish charm and manner. Usually
the lapel of his coat was adorned with a red rose. Perhaps
Staley’s ability to remember ﬁrst names and faces, together
with his pleasing personality, were among the keys to his
great success in the business world. He had no peers as
a super salesman. He was a good citizen and a gracious
gentleman. Staley was president of the A.E. Staley
Manufacturing Company until 1932, when he was succeeded
by his son, A.E. Staley, Jr. The senior Staley departed from
this life at his winter home in Florida in 1940, at the age of
73.
“It has often been said that the good a man does in
this world will stand as a monument to his memory and
live on long after his passing. Such a man was August [sic,
Augustus] Eugene Staley. The road to success for him
was ﬁlled with hills and valleys. He was unafraid to take
tremendous risks, that in the end resulted in establishing a
new oilseed crop for the American farmer and for industry.”
Photos show: (1) A portrait photo of A.E. Staley with
his Mason’s pin prominent in his lapel. (2) The Staley
Administration Building–an aerial view. (3) The ﬁrst Staley
plant (a corn starch manufacturing factory) around 19091912, Decatur, Illinois. Address: 101 Exchange St., Galva,
Illinois 61434.
2469. Hartwig, E.E.; Epps, J.M.; Buehring, N. 1982.
Response of resistant and susceptible soybean cultivars to
continuous cropping in area infested with cyst nematode.
Plant Disease 66(1):18-20. Jan. [4 ref]
• Summary: “Abstract: Soybean management studies were
conducted on soil infested with soybean cyst nematode. The
ﬁeld was identiﬁed in 1972 as having a high population of
soybean cyst nematodes and also severe potash deﬁciency.”
Centennial is a soybean cultivar / resistant to race 3 of
soybean cyst nematodes; Tracy is susceptible. They were
both grown on the ﬁeld continuously, with and without a
nematicide. After 5 years, no treatment was found superior
to growing the variety Centennial continuously. “Use of a
nematicide reduced numbers of soybean cyst nematodes but

did not result in increased seed yields.” Address: 1. Research
Agronomist, USDA, ARS, P.O. Box 196, Stoneville,
Mississippi 38776.
2470. Ayoade, Kayode A. 1982. Preliminary investigation
on the insect pests of soyabean and their control. In:
Proceedings of the Second National Meeting of the Nigerian
Soybean Scientists. 95 p. See p. 46-49. Held at the Institute
for Agricultural Research, Ahmadu Bello Univ., Zaria
[Nigeria] 19-20 Feb. 1982. Publication No. II. [2 ref]
• Summary: Unfortunately, research efforts on pest control
have not kept pace with agronomic achievement and
production. Results of the general insect pest survey showed
that over 35 species were associated with the soyabean crop
at Ibadan. Table 1 divides these into four groups: Orthoptera
(5 species), Coleoptera (15 species), Hemiptera (13 species),
and Homoptera (3 species). The leaf feeding beetles were
the most prevalent, causing severe shot-holing of the foliage.
The variegated grasshopper was also recorded in large
numbers. Address: Inst. of Agricultural Research & Training
(IAR&T), Ibadan, Nigeria.
2471. Hanthorn, Michael; Osteen, M.; McDowell, R.;
Robertson, L. 1982. 1980 pesticide use on soybeans
in the Southeast. USDA Economic Research Service,
Natural Resource Economic Division, Staff Report No.
AGES820203. iii + 28 p. Feb. [4 ref]
• Summary: Farmers reported that 18.1 million lb of active
ingredient (a.i.) of pesticides were applied to soybeans in the
Southeast during 1980. Of this, 62.4% was from herbicides,
28.2% from insecticides, 7.7% from nematacides, and 1.2%
from fungicides. The primary types of pesticides and the
name of the pest each was intended to control are discussed.
Address: National Resource Economics Div., USDA,
Washington, DC.
2472. Kogan, Marcos; Kuhlman, Donald E. 1982. Soybean
insects: Identiﬁcation and management in Illinois. Illinois
Agricultural Experiment Station, Bulletin No. 773. 58 p. Feb.
• Summary: Contents: Introduction. Soybean growth.
Injury to soybean. Identiﬁcation and biology of insects:
Coleopterous pests [coleoptera = beetles], hemipterous
pests [hemiptera incl. green stink bug], lepidopterous pests
[Lepidoptera = butterﬂies and moths whose larvae are
caterpillars and worms], orthopterous pests [Orthoptera =
grasshoppers], other pests [incl. leafhoppers, thrips, spider
mites]. Biological control agents. Crop growth and pest
occurrence. Pest management program. Implementing
the pest management program. Implementation in steps.
Illinois soybean cropping system. Address: 1. Entomologist,
Illinois Natural History Survey, and Prof. of Agricultural
Entomology, College of Agriculture, Univ. of Illinois at
Urbana-Champaign.
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2473. Rossel, H.W.; Thottappilly, G.; Anno-Nyako, F.O.
1982. Soybean ‘dwarf’ in Nigeria, a whiteﬂy transmitted
disease of high risk potential. Paper presented at the Third
Annual National Soybean Conference, Nigeria. Held 7-9
Feb. 1982 at Makurdi, Benue State. *
• Summary: The disease is transmitted by B. tabaci.
2474. Soybean Digest. 1982. Soybean Digest 1982 pest
control guide. Feb. p. 47N-62N. Special color insert
supplement. Published each year in Feb. thereafter.
• Summary: This glossy color insert–a work of art–is
excellent for use by farmers as well as entomologists and
plant pathologists. It is divided into sections.
Page 1. Introduction. (1) Table of “Insect economic
impact.” The 3 columns are: Species reported, states
reporting, and % economic impact. (2) Table of “Disease
Economic Loss.” with many columns: Disease name,
abbreviated names of 14 soybean states (such as AL, AR, FL,
GA, etc.) and “Disease loss Avg. %.” Across the bottom is
the total of each of the states’ “Total percent loss. Note: Only
8 counties in southeast Missouri are represented.
Page 2. State by state list of diseases, insects,

nematodes, publication and from what agency they are
available, and extension services. An order form shows that
extra copies of this Guide are available from Soybean Digest
for $1.25 each, postpaid.
Pages 3-4: “Insect identiﬁcation & control.” A complex
color table has the following columns: Insecticides, insect
name (26 names listed), application method (ground or
aerial), and recommended time of application. Above the
right column is “Key to symbols.” To the right of this table
are 18 footnotes. On page 4 is a description of one “New
insecticide–Penncap-M” and two insecticides awaiting
clearance (Ambush and Pounce). Across the bottom of
this page and on page 5 and 6 are small (1.5 by 2 inches)
color photos (of most) of 28 common soybean insects, the
common name and scientiﬁc name of each, and a brief
description. For example: “Bean Leaf Beetle. Cercoma
trifurcata.
“Coloration and markings variable; tan, gray, orange,
salmon, red, elongated beetles about ¼ inch long; triangular
black spot at base of wings but other spots vary in location
and number. Adults feed on outer pod covering and leaves,
pods, giving a shot-hole appearance to leaves. Adults
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transmit bean pod mottle virus. Larvae feed on nodules and
roots.”
Page 9-11: “Disease identiﬁcation & control. A complex
color table has the following columns: Fungicides, disease
name (16 names listed), application method (seed treatment
or foliar treatment), and recommended time of application
notes. Above the right column is “Key to symbols.” Across
the bottom of the table is “Awaiting emergency exemption
clearance–Groundstand.” To the right of the color table and
on pages 9, 10, and 11 are small (1.5 by 2 inches) color
photos of 13 common soybean diseases, the common name
and scientiﬁc name of each, and a brief description. For
example: “Downy mildew, fungus Peronospora manshurica
“First symptom, occurring about early bloom, is a
series of small, indeﬁnite yellowish-green spots on upper
leaf surfaces. As infection progresses, spots enlarge and
become yellowish-brown to dark brown. Grayish, downy
tuft of mycelium develops on lower leaf surfaces beneath
upper surface spots. Severely infected leaves may drop
prematurely.”
On the left of page 10 are 3 sets of illustrations in black
ink on a white background: (A) “Reproductive States for
Soybeans.” Each of the 8 stages is illustrated and given a
name, such as R1 = Beginning bloom. R2 = Full bloom.
Knowing the plant’s stage is important in knowing when
to apply fungicides. The ﬁrst application should be at R3
= Beginning pod formation; Pod 5 mm long. The second
application should be at R5 = Beginning seed formation;
Seed 3 mm long, or R6 = Full seed; Seed ﬁlls pod cavity
(B) “Stages of foliar diseases of soybeans” (10 stages
shown).
(C) “Stages of pod and stem diseases of soybeans” (10
stages shown).
Page 10: Sample fungicide checklists and an example of
a Mississippi Checklist.
Pages 11-12. “Nematode identiﬁcation and control.” A
complex color table has the following columns: Nematicides,
nematode name (6 names listed), application method (banded
or broadcast), recommended time of application. and Other
nematodes controlled notes. Above the right two columns
is “Key to symbols.” Across the bottom of the table are
“14-C registration–Soilbrom 90,” and “Awaiting clearance–
Furadan. To the right of the color table and on pages 11
and 12 are small (1.5 by 2 inches) color photos of the six
known nematodes, the common name and scientiﬁc name
of each, and a brief description. For example: “Soybean cyst
nematode (SCN), Heterodera glycines
“Restricts root development and causes absence of
nitrogen-ﬁxed nodules. Plants are stunted in an irregular
pattern that may resemble manganese toxicity, moisture or
potash deﬁciency. High nematode populations often result
in death of plants. A combination of crop rotation, resistant
varieties and nematicides are recommended for best control.”
Also on page 12 is a black and white map of the eastern

half of the United States with the outline of all states
and counties showing, titled “Soybean Cyst Nematode
Infestation. Each of the counties where this nematode has
been reported is blackened in. Courtesy North Carolina Dep.
of Agriculture.” Below the map we read: “Soybean Cyst
Nematode (SCN) is the most devastating disease organism
found in soybeans. SCN cost growers 56-million bushels in
1980. First found in 1954 in North Carolina, SCN spread to
22 states by 1981. Since this map was issued SCN has been
introduced into Wisconsin on vegetable transplants but has
not been found on soybeans or other plant hosts.”
On the last page (p. 13) is a full-page, two column, state
by state table titled “Nematode Sampling Procedures.”
2475. Taylor, Owen. 1982. Do-it-yourself IPM? [Integrated
Pest Management]. Soybean Digest. Feb. p. 18, 20.
• Summary: The key to making an IPM program work lies in
being a sharp scout and following a strict scouting schedule.
Here’s how to do it.
2476. Favre, Jacques; Marquette, Jacques. 1982. Soja:
Jupiter adopte le Togo [Soybeans: Togo adopts Jupiter
(Continued–Document part II)]. Afrique Agriculture
(France) No. 79. p. 40-41. March 1. [Fre]
• Summary: (Continued). From traditional to more modern
practices: IRAT’s technical knowledge was brought to light
and largely conﬁrmed in 1981 in real growing conditions.
This means using large simple plots (½ ha) and farming
methods ranging from traditional practices to using tractors
and herbicides.
This experiment was carried out in Kazaboua at the
Multipurpose Center of the Ministry of Rural Development
(Centre Polyvalent du monistère [sic] du Développement
Rural) in Togo’s Centrale region, by agronomists from IRAT
and SODETEG as part of an agro-industrial feasibility study
on soybeans and corn.
It conﬁrms that:
- yields in real conditions can reach 2 t/ha with low but
adequate phospho-potassic fertilization, 0-50-60 [NPK], for
example;
- yields are reliable for the Jupiter variety;
- the ISRA varieties have African genetic material, and
the potential to serve as a varietal replacement;
- the soybean is not currently affected by any serious
insect or fungal parasite;
- nitrogen-ﬁxing root nodulation occurs sufﬁciently in
the ﬁrst growth after the seeds have been inoculated;
- the seeds’ germinative capacity remains the soybean’s
weakness; [Note: Soybeans cannot only stored for 3-9
months at ambient temperature and humidity before their
ability to germinate when planted drops sharply].
- the expected proﬁt margins for one hectare are
substantial, likely to motivate farmers and to encourage
modern methods. Depending on the techniques used
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(manual, semi-mechanized, animal power or mechanized),
the cost per hectare is around 60,000 to 90,000 CFA francs,
leaving a gross margin of around 50,000 CFA francs for
a fertilized, semi-mechanized cultivation that uses hoeing
rather than expensive herbicides.
In addition to these agronomic trials, SODETEG has
continued looking into speciﬁc uses for these soybeans. The
organization ﬁrst observed that soybeans can easily be used
in traditional cuisine. Recipes provided to the village of
Kazaboua were applied and were spontaneously shared. In
other conditions, soybeans were observed to substitute for
the African locust bean (tree of the legume family, the pods
of which are used to make a ﬂour for a dish known as ‘aﬁti’
in Togo, and ‘soumbala’ in the Upper Volta). The soybean
provides direct nutritional value in this case.
Agro-industrial processing has certainly been
considered. Soybeans have been pressed in the Togo Oil
Mill (Huileries Togolaises) in Lomé, with 22% of its seed
weight being high-quality crude oil, leaving behind an oil
cake with 4% residual fats and 44% protein, according to
the biochemical analyses from the GERDAT laboratories
(Tropical Agronomic Development Group for Studies and
Research; Groupement d’Études et de Recherches pour le
Développement de l’Agronomie Tropicale).
Economic studies on this type of processing have shown
that if the crude oil is produced by simple pressing on the
farm, the various costs such as repayment, energy, and labor
were recouped by selling the crude oil at 200 CFA francs/
liter and the oil cakes at 70 CFA francs/liter.
This could mean signiﬁcant production for the national
economy, since the price is competitive with import prices.
By rotating soybean crops with corn crops in an area of
approximately 10,000 ha in the Centrale region, Togo has
found a way–through an integrated development project
conducted closely with local farmers–to do the following:
improve its food self-sufﬁciency; grow less dependent on
imports that are disadvantageous to balance of payments;
create jobs in rural areas and slow rural ﬂight; increase
income for farmers through technical and commercial
support; develop intermediary knowledge to support real
professional training; provide a primary material for the
reﬁning units in Lomé; and ﬁnally, provide livestock farmers
(poultry, cattle, pigs, etc.) with the much desired means of
meeting the Plan’s objectives for national animal protein
consumption. Address: 1. SODETEG Agronomist (agronome
Sodeteg; Société d’Etudes Techniques et d’Entreprises
Générales); 2. IRAT Agronomist (agronome Irat / IRAT).
2477. Bhatnagar, Prem Swaroop; Ram, Harihar. 1982.
[Soybeans in] India. INTSOY Series No. 22. p. 143-48. J.B.
Sinclair and J.A. Jackobs, eds. Soybean Seed Quality and
Stand Establishment (College of Agric., Univ. of Illinois at
Urbana-Champaign). [10 ref]
• Summary: Contents: Introduction. Soybean research.

Varietal improvement. Production technology. Plant
protection. Soybean development. Food uses and utilization
pattern. Feed uses of soybean in livestock and poultry
industry. Acknowledgment.
“The crop (mainly black-seeded) has long been grown
in India in the northern hills and other scattered pockets
under various names, such as Bhatmas, Kalitur, and Bhat...
Mahatma Gandhi advocated the popularization of soybeans
among the masses... They produce roughly 2.5 times greater
yield than other pulse crops and have about double the
quantity of protein...
“Encouraged by the promising results of systematic
studies at Pantnagar and Jabalpur in 1963 using soybean
cultivars from the U.S.A., in 1967 the Indian Council
of Agricultural Research launched an interdisciplinary,
multilocational, coordinated research project on soybeans.
The headquarters of the All-Indian Coordinated Research
Project on Soybeans, at Pantnagar, initially had three main
centers and six subcenters. However, during the Fifth FiveYear Plan, the project was expanded to ﬁve main centers and
twelve subcenters to cover different agroclimatic regions
of the country. In addition, soybean research is voluntarily
conducted at various locations...
“The cultivar development program started in 1963...
With our meager beginning of about 300 ha of soybeans in
1968, the coverage in soybeans has steadily increased to
about 600,000 ha in Kharif in 1980-81...
“In India, various soybean products similar to
conventional dishes have been standardized at G.B. Pant
University of Agriculture and Technology, Pantnagar; J.
Nehru Krishi Vishwa Vidyalaya, Jabalpur; University of
Agricultural Sciences, Bangalore; CFTRI, Mysore; and other
places. Products of oriental origin as well as those similar
to western products like bread, biscuits, cake, pastry, and
soy milk have become very popular, and various kinds of
manufactured products, namely, Nutri-nuggett, Proteinplus, Protesnoc, Shakti-ahar, and Soya-stattu are available.
Commercial organizations have been making extrusion
products, using the Wenger X-25 Extrusion Cooker and
full-fat and defatted soy ﬂour. A considerable quantity of
soybeans is being solvent-extracted; the cake is exported
for animal feed, and the oil is used for hydrogenated fat
production.
“The pattern of soybean utilization in India is based on
both Japanese and American types... The main problems in
expanding the area under soybeans in India are the limited
market and the uncertainty of the ﬁnancial return.” Address:
1. Project Coordinator, All-India Coordinated Research
Project on Soybean (ICAR); 2. Soybean Breeder. Both:
G.B. Pant Univ. of Agriculture and Technology, Pantnagar,
Nainital, U.P., India.
2478. Gregg, B.R. 1982. Soybean seed quality and practical
storage. INTSOY Series No. 22. p. 52-56. J.B. Sinclair
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and J.A. Jackobs, eds. Soybean Seed Quality and Stand
Establishment (College of Agric., Univ. of Illinois at UrbanaChampaign). [16 ref]
• Summary: Contents: Introduction. Literature review:
Longevity of soybean seed in storage, causes of deterioration
(preharvest ﬁeld conditions, maturity at harvest, high
moisture, high temperature, moisture-temperature
interaction, mechanical injury, seed treatment, storage fungi
and disease organisms, insects, pests, fumigation). Present
situation: Storage, providing safe storage (shorter storage
periods, vaporproof packages, bulk storage). Resolving
production constraints. Address: Seed Technology Specialist,
Mississippi State Univ./DOAE Seed Div., Bangkok,
Thailand.
2479. Hepperly, P.R.; Mignucci, J.S.; Sinclair, J.B. 1982. The
microorganisms of stored soybean seeds. INTSOY Series No.
22. p. 67-76. J.B. Sinclair and J.A. Jackobs, eds. Soybean
Seed Quality and Stand Establishment (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [76 ref]
• Summary: Contents: Introduction. Literature review:
The role of fungi, the role of bacteria, interactions of
arthropods [invertebrate animals, incl. insects, arachnids,
and crustaceans] and microorganisms in stored grain, control
of microorganisms in storage: physical factors, monitoring
methods, genotypic variation, chemical control. Current
research and development. Constraints to control of storage
microorganisms. Discussion. Address: 1-2. Asst. Prof., Dep.
of Crop Protection, Univ. of Puerto Rico, Mayaguez, Puerto
Rico; 3. Prof., Dep. of Plant Pathology, Univ. of Illinois at
Urbana-Champaign, Illinois.
2480. Hillyer, Gregg. 1982. Bean team topples number one
pest. Good defense keeps SCN [soybean cyst nematode] on
the bench. Soybean Digest. March. p. 58, 60-61.
• Summary: Number one is usually associated with a
winner–something the homefolks can stand up and cheer. But
there’s nothing to shout for when talking about soybean’s top
destructive pest–soybean cyst nematode (SCN).
“Last year, SCN cost growers over 50-million bushels.
And as the number of acres in beans grow so will SCN
problems.
“What can you do to defeat SCN? Delta plant
pathologists say it will take a total team effort. Their winning
game plan: soil sampling, rotation, resistant varieties and
nematicides.
“First step in your strategy: know what you’re up
against. Many growers don’t realize they have SCN, notes
William Moore, Mississippi State University pathologist.
They confuse symptoms resulting from other causes.
“’To know if cysts are present, collect a representative
sample from 40 to 50 acres. If you know a cyst problem
exists and are currently following a SCN control program,
take one sample for every 15 acres.’

“Collect at least 20 borings. Take samples 6 to 8 inches
deep at base of plants. Pull soil close to roots–where highest
number of cysts are found, notes Moore. Sample ﬁeld in
zigzag pattern.
“Blend cores and place one pint in a plastic bag. Be sure
to identify sample. Keep in cool place and send to lab soon
as possible. Most county Extension ofﬁces have nematode
soil sample bags and forms, plus addresses of labs that
conduct nematode tests.
“’In addition, send 2 years cropping history with
samples–including soybean variety planted,’ adds Moore.
‘Control programs are based on cropping history and cyst
populations.’
“Once you know your opponent’s strength, it’s time
to map out strategy. No method of control eliminates cyst
nematode from the soil, but you can put up a stiff defense to
cut populations.
“’Crop rotation is one of the most effective methods
to reduce cyst nematode,’ points out M.C. McDaniel,
University of Arkansas pathologist. ‘One year in a nonhost
crop reduces cyst population by about 70%. However,
rotation must usually be used in conjunction with resistant
varieties and nematicides.’
“McDaniel says before going to a rotation program,
consider types of nematode present. In Arkansas, for
example, cyst and root knot nematodes commonly are found
in the same ﬁeld. Consider also nematode population and
race.
“’Start a rotation program with good, random soil
samples to pin down type of nematode and race of cysts,’
continues McDaniel. One 4-year rotation plan to consider
includes: nonhost crop/resistant variety/susceptible variety to
all races/nonhost.
“’The nonhost crop reduces nematode populations by
about 70%-resistant variety the following season another
20%. Unless there is a tremendous cyst population in the
ﬁeld, a susceptible variety shouldn’t be seriously injured
with this rotation. However, always use a soil assay before
planting a susceptible variety.’
“McDaniel adds rotation has limitations. Example: Rice
is not a host. And ﬂooding prevents cysts from hatching. But
eggs remain viable and will hatch when ﬁelds rotate back to
beans.
“’Resistant bean varieties don’t provide a complete
solution, but they are a key to reducing damage,’ says Al
Wrather, University of Missouri, Delta Center. ‘In our
silty sand Missouri Bootheel soils, three cysts per quarterpound of soil can cause a yield loss–20 cysts often produces
dramatic damage. In heavier soils a higher population is
needed to cause visible damage.’
“Wrather says although crop rotation sharply decreases
cysts, most growers must keep beans in their rotation
programs.
“’This is where resistant varieties have their greatest
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value. If the cyst problem hasn’t declined rapidly enough
with rotation, you can turn to a resistant variety.’
“The optimum choice, recommends Wrather, is rotation
to a nonhost crop, a resistant variety the second year, and
the third year rotating back to a nonhost crop. Or start with a
resistant variety, then rotate to beans using either a resistant
variety or a susceptible variety and a nematicide.
“Another program: soybeans every year, with a resistant
variety for 2 years, followed by a susceptible variety. ‘You
usually don’t want to use a resistant variety more than one
year,’ cautions Wrather. So plant a susceptible variety with
a nematicide the second year, and possibly the third year.
However, growing beans every year isn’t advisable.
“Whatever choice, monitor cyst populations and
resample every third year or before the fourth, he says.
Sidebar: “Furadan joins ranks of other labeled
nematicides for use on soybeans to control SCN and other
nematodes-root-knot, stunt, sting, ring, spiral, lesion, lance,
dagger and stubby root. It also controls Mexican bean beetle.
Apply Furadan 10 G in-furrow at planting time in a 10- to
16-inch band. Incorporate into top 3 inches of soil. Liquid
formulation–Furadan 4F–will be available soon.
“An apparent drawback to continued use of resistant
varieties is new SCN races developing in ﬁelds. ‘There are
reports of a new SCN race,’ notes Wrather. In 40% of the
ﬁelds tested, we found cysts that attacked Bedford (resistant
to races 1, 2, 4.)’
“’Not everyone wants to–or should–use a resistant
variety,’ says Melvin Newman, University of Tennessee. ‘For
many reasons, including yield or maturity, resistant varieties
may not ﬁt into your program.
“’Nematicides usually give a 4-to 8-bushel yield
increase on cyst nematode-susceptible soybean varieties.
However, you shouldn’t look for an equal yield boost from
nematicides every season.’
“Newman says the picture changes drastically from ﬁeld
to ﬁeld. Plus, while nematicides perform well on susceptible
varieties, the picture isn’t as clear on resistant varieties.
“’We do see some yield increases, but only about half
as much as nematicides on susceptible beans,’ he says. ‘That
may be due partly to the fact resistance carries through the
entire season, while a chemical’s effectiveness deteriorates as
the season progresses.
“’Nematicides may provide a bigger role in the future
as cyst nematode evolves new races that attack today’s
resistant varieties. Under those conditions, we may use bothresistance and nematicides.’
“Cyst nematode is a fairly new problem to Midwest
and Northern growers. Options are limited because there are
few resistant varieties adapted to the region. Plus, cropping
practices are different from Southern neighbors.
“In Iowa State University tests, nematicides applied
to susceptible varieties yielded 33% to 47% more over
untreated check rows. However, many materials ISU tested

aren’t cleared for use.
“’Based on 2 years study, rotating SCN-infested
ground with corn will increase yields as much as using a
nematicide,’ says ISU nematologist Don Norton. On plots
planted in 1980 to corn and then to beans in 1981, yields
were 48% higher over check plots.
“’SCN came back in beans like we knew it would,’ notes
Norton.
“’But because corn is a nonhost crop, SCN population
wasn’t as great at the beginning of the year compared to the
previous year.’
“ISU Extension plant pathologist Bob Nyvall
recommends a corn/bean rotation in Iowa and using a
nematicide only if it’s economical. ‘Nematicides have their
place, but they’re expensive.’ But Nyvall is quick to point
out that you shouldn’t rely on one method to control SCN. It
takes a combination of crop rotation, resistant varieties, and
nematicides to adequately keep SCN in check, he says.”
Circular photos show: (1) “Younger white cysts (left)
attach to soybean roots and rob plant of nutrients. Darker
cysts (right) are mature. Eggs inside live several years.
“(2) Young nematodes hatch inside cyst then move
out and attach to soybean rootlet. “(3) Freshly hatched cyst
nematodes grow and molt two more times before females
form characteristic cyst shape.
“(4) Resistant bean varieties are one line of defense
against SCN. Variety in foreground is susceptible to several
races of cyst.”
2481. Khan, A. Rahman; Qayyum, A. 1982. [Soybeans in]
Pakistan. INTSOY Series No. 22. p. 159-65. J.B. Sinclair
and J.A. Jackobs, eds. Soybean Seed Quality and Stand
Establishment (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: Contents: Introduction. Production technology.
Cultural practices. Cropping patterns. Fertilizer. Rhizobium
inoculum. Mechanization. Irrigation. Plant protection. Seed
production program. Yield. Cost of production. Constraints.
Organizations. Research facilities. Discussion.
“Pakistan is deﬁcient in the production of edible oil.
National edible oil consumption, increasing at an average
rate of 50,000 tons annually, reached a level of 713,000
tons in 1980-81. With an increased per capita demand for
vegetable ghee and a population growth of more than 3
percent per annum, the demand for crude vegetable oil will
rise to 892,000 tons by 1984-85...
The principal indigenous oilseed crops are cottonseed,
followed by rape and mustard seed. Three new oilseed crops
are sunﬂowers, soybeans, and safﬂowers, “all of which were
introduced and tested during the early 1960s. Their economic
production was established about a decade ago” [i.e. about
1971].
“Soybeans have been the most successfully grown
of the newly established crops, and growers have shown
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more enthusiasm for this crop than the others. Attempts at
developing commercial acreage have been most successful
in the high-rainfall northern areas and in the irrigated central
and southern areas of the country...
“With increased production, problems connected with
the disposal of soybean meal after oil extraction may arise.”
Soybean production in Pakistan rose from 443 tons on
957 hectares in 1974, to an estimated 2,052 tons grown on
about 4,000 ha in 1979-80. Lee 68 has given the highest
yields, 4,321 kg/ha in 1974. But farmers’ average yield is
only 511 kg/ha.
A map of Pakistan shows the soybean growing areas.
Note: This document contains the earliest date seen
for the cultivation of soybeans (early 1960s) after Pakistan

became a nation. The source of these soybeans was the USA.
Address: 1. National Coordinator, Oilseeds; 2. Research
Ofﬁcer, Oilseeds. Both: Pakistan Agricultural Research
Council, Islamabad, Pakistan.
2482. Kutlu, Y. Ziya. 1982. [Soybeans in] Turkey. INTSOY
Series No. 22. p. 180-82. J.B. Sinclair and J.A. Jackobs, eds.
Soybean Seed Quality and Stand Establishment (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production technology.
Organization.
“Soybean production started in the 1940s... The Soybean
Development Project is conducted by the Ministry of
Agriculture and Forests... Research on soybean improvement
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is conducted by four Agricultural Research Institutes.”
Address: Agronomist, Aegean Regional Agricultural
Research Inst., Menemen-Izmir, Turkey.
2483. Meyer, J.; Germani, G.; Dreyfus, B.; Saint-Macary,
H.; Boureau, M.; Ganry, F.; Dommergues, Y. 1982.
Estimation de l’effet de deux facteurs limitants (sécheresse
et nématodes) sur la ﬁxation de l’azote par l’arachide et le
soja [Estimation of the effect of two limiting factors (drought
and nematodes) on the ﬁxation of nitrogen by peanuts and
soybeans]. Oleagineux (France) 37(3):127-34. March. [27
ref. Fre]
Address: 1. Ecole Normale Supérieure, 46, rue d’Ulm Paris,
France; 2-3&5&7. ORSTOM/C.N.R.S., B.P.1386, Dakar,
Senegal; 4. I.R.A.T., B.P. 5035, Montpellier, France; 6.
I.R.A.T./I.S.R.A., Bambey, Senegal.
2484. Quebral, Florenco C. 1982. [Soybeans in] The
Philippines. INTSOY Series No. 22. p. 166-71. J.B. Sinclair
and J.A. Jackobs, eds. Soybean Seed Quality and Stand
Establishment (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: Contents: Introduction. Cultivar improvement.
Planting. Inoculation and fertilization. Pests and diseases.
Intensive cropping. Utilization. Costs and returns. Marketing.
Marketing program. Areas that need attention. Cooperating
agencies.
“The domestic supply of soybeans has never been
sufﬁcient to meet national demands for food, feed, and
industrial uses. Total domestic soybean production in
1978 was reported to be 7,099 metric tons. Approximately
176,000 metric tons of soybeans, costing $30.8 million, were
imported.
“To boost domestic production, the government has
launched projects like Masaganang Maisan, the white
corn and feed grains program, and the National Soybean
Development Program...
“Researchers at the University of the Philippines at Los
Baños have produced bottled soymilk (Philsoy) using the hot
water grind technique... Fermented soybean products, such
as soy sauce, soy cheese (tokwa [tofu]), soy paste (miso), soy
curds (tahuri [tofu in brine]), and canned salted beans (tausi
[fermented black soybeans]) are the most common soybean
products used as ingredients in traditional Filipino dishes.
A cheese-like product served with sugar syrup (taho) is sold
by ambulant peddlers in urban centers.” Address: Prof. of
Plant Pathology, College of Agriculture, the Univ. of the
Philippines at Los Baños.
2485. Tongdee, Amnuay. 1982. [Soybeans in] Thailand.
INTSOY Series No. 22. p. 176-79. J.B. Sinclair and J.A.
Jackobs, eds. Soybean Seed Quality and Stand Establishment
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Area and production.

Production technology: Cropping patterns, pests
and diseases. Seed production program: Constraints.
Organization. Discussion.
“Soybeans are one of the most important economic
crops of Thailand. They are grown mostly in the northern
region, with the largest area in Sukhothai and Chiang
Mai Provinces... Nearly 70 percent of the total area under
soybeans in Thailand is in the Sukhothai area.” Address:
Deputy Director, Field Crops Div., Dep. of Agriculture,
Bangkhen, Bangkok, Thailand.
2486. Young, L.D. 1982. Reproduction of differentially
selected soybean cyst nematode populations on soybeans.
Crop Science 22(2):385-88. March/April. [14 ref]
• Summary: “Eleven generations of selection on ‘Bedford’
and PI 88,788 resulted in a large increase in reproduction
on these two lines and little reproduction on PI 89,772, PI
90,763, and ‘Peking’. Selection on PI 89,772, PI 90,763,
and Peking resulted in a large increase in reproduction on
these lines and little reproduction on Bedford and PI 88,788.
Evidently, PI 89,772, PI 90,763, and Peking have genes for
SCN resistance in common, and they are different than the
resistance genes in PI 88,788 and Bedford.” Address: Plant
pathologist, USDA-ARS, West Tennessee Exp. Station, 605
Airways Blvd., Jackson, TN 38301.
2487. Thouvenel, J.C.; Monsarrat, A.; Fauquet, C. 1982.
Isolation of cowpea mild mottle virus from diseased
soybeans in the Ivory Coast. Plant Disease 66(4):336-37.
April. [6 ref]
• Summary: “A virus isolated from soybeans showing
severe mosaic was identiﬁed as an isolate of cowpea mild
mottle virus.” The soybean is a recent introduction to the
Ivory Coast. “Great development of this crop is planned
and numerous cultivars have been tested since 1972. During
summer 1978, plants showing mosaic and crinkling of
leaves were observed in experimental plots of the Ecole
Nationale Supérieure Agronomique near Abidjan (southern
Ivory Coast); similar symptoms were observed in ﬁelds
near Bouake (central Ivory Coast).” Address: Laboratoire de
Virologie, Centre d’Adiopodoumé, Ofﬁce de la Recherche
Scientiﬁque et Technique Outre-Mer, V 51, Abidjan, Ivory
Coast.
2488. Hartwig, E.E.; Kilen, T.C.; Young, L.D.; Edwards,
C.J., Jr. 1982. Effects of natural selection in segregating
soybean populations exposed to Phytophthora rot or soybean
cyst nematodes. Crop Science 22(3):588-90. May/June. [6
ref]
• Summary: “Segregating populations grown on SCN
infested soil showed a distinct increase in percentage of
resistant plants as compared with populations grown on
non-infested soil. On the basis of three recessive genes and
1 dominant gene being necessary for resistance to SCN race
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3, 5.5% of the population would be expected to be resistant
after the F5 generation.” Address: Stoneville, Mississippi.
2489. Kansas State University, Cooperative Extension
Service. 1982. Soybean handbook. C-449 (Revised ed.). 25
p. May.
• Summary: Contains 11 short chapters on the essentials
of soybean production and marketing: Soybean research.
Varieties. Planting recommendations. Fertility needs. Weed
control. Irrigating soybeans. Soybean diseases. Soybean
insects. Harvesting. Drying and storage. Economics. A fullpage photo on the cover shows a New Holland combine
harvesting soybeans.
2490. Bromﬁeld, K.R.; Melching, J.S. 1982. Sources
of speciﬁc resistance to soybean rust (Abstract).
Phytopathology 72(6):706. June.
• Summary: Each of three soybean accessions listed carries
a dominant gene that governs speciﬁc resistance to soybean
rust (Phakopsora pachyrhizi).
Note: This is the abstract of a paper presented at a
meeting of the American Phytopathological Society. Address:
USDA, ARS, Plant Disease Research Lab., Frederick,
Maryland 21701.
2491. Sociedade Brasileira de Herbicidas e Ervas Daninhas.
1982. Efeitos dos herbicidas glyphosate e paraquat, aplicados
ao solo, sobre a emergencia de feijao e soja do algumas
especies daninhas [Effects of the herbicides glyphosate and
paraquat, applied to the soil, on the emergence of dry beans
and soybeans and some weed species]. 5(1):23-24. June. [18
ref. Por]*
Address: Plant-Daninha. Campinas, Sao Paulo, Brasil.
2492. Barrentine, William L.; Hartwig, E.E.; Edwards, C.J.,
Jr.; Kilen, T.C. 1982. Tolerance of three soybean (Glycine
max) cultivars to metribuzin. Weed Science 30(4):344-48.
July. [10 ref]
• Summary: “’Tracy,’ ‘Tracy-M,’ and ‘Centennial’
soybean... cultivars were evaluated under greenhouse and
ﬁeld conditions for their tolerance to metribuzin.” Address:
Stoneville, Mississippi.
2493. Heatherly, Larry G.; Young, L.D.; Epps, J.M.; Hartwig,
E.E. 1982. Effect of upper-proﬁle soil water potential on
numbers of cysts of Heterodera glycines on soybeans. Crop
Science 22(4):833-35. July/Aug. [30 ref]
• Summary: “Abstract: Upper-proﬁle (0 to 15 cm) soil
water potential (SWP) was maintained at four levels in
a greenhouse study to determine the effect of these soil
moisture regimes on cyst formation by Heterodera glycines
(Ichinohe) on soybeans...” Address: Research agronomist,
USDA-ARS, Soybean Production Research, P.O. Box 196,
Stoneville, MS 38776; research nematologists, USDA-

ARS Nematology Investigations, West Tennessee Agric.
Exp. Station, Jackson, TN 38301; and research agronomist,
Stoneville, Mississippi.
2494. Hartwig, E.E.; Buering, N.; Young, L.D. 1982.
Effect of the soybean cyst nematode upon soybean
production under different management systems. MAFES
Research Highlights (Mississippi Agricultural and Forestry
Experiment Station) 7(9):1-4. Aug.
• Summary: “Results of this study, along with results
obtained in Tennessee (Epps et al.) demonstrate the
effectiveness of SCN-resistant varieties in a soybean
production program. Resistant varieties appear equal in
effectiveness where SCN is a problem, as they have for
many years where phytophthora rot, bacterial pustule or the
common root-knot nematode are production problems.
“Use of a nematacide or including a susceptible variety
in a planting sequence did not result in higher yields;
therefore, little can be gained from regular sampling of the
soil to determine cyst numbers when well-adapted, highly
productive soybean varieties resistant to the soybean cyst
nematode are grown on soil of the type used in this study.
“Regardless of whether cyst nematodes are present,
high yields of soybeans can be produced only with
good management practices, which include planting an
adapted variety, using an adequate level of nutrients, and
having an effective weed control program.” Address: 1.
Research Agronomist, ARS, USDA, MAFES Delta Branch
[Stoneville, Mississippi].
2495. Hume, D.J. 1982. Soybean production. Notes on
Agriculture (Guelph, Ontario) 18(1):11-12. Aug.
• Summary: Contents: Adaptation. Soils and land
preparation. Crop rotation. Varieties. Inoculation. Weed
control. Seeding practice. Fertilizer. Disease and pest control.
Harvest practices. Farm storage. Address: Crop Science
Dep., Ontario Agricultural College, Univ. of Guelph, ONT,
Canada.
2496. Hartwig, E.E.; Epps, J.M. 1982. Registration of
Nathan soybeans (Reg. No. 161). Crop Science 22(6):1264.
Nov/Dec.
• Summary: “Nathan has a determinate plant type, white
ﬂowers, tawny pubescence, tan pod walls, yellow seed
coats, and black hila. It has resistance to races 3 and 4 of
the soybean cyst nematode (SCN) (Heterodera glycines
Ichinohe) and to the root-knot nematode (Meloidogynine
cognita). It is resistant to the foliar disease bacterial pustule,
caused by the bacterium Xanthomonas phaseoli (E.F. Sm.)
Dows. var. sojensis (Hedges) Starr & Burkh. It has good
shatter resistance.” Address: Stoneville, Mississippi.
2497. Shurtleff, William; Aoyagi, Akiko. 1982. History
of Soya Production and Research Association (SPRA)
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(Document part). In: William Shurtleff and A. Aoyagi. 1982.
History of Soya in the Indian Subcontinent. 36 p. See p.
24-26, 30-31. Unpublished manuscript. Available online at
www.soyinfocenter.com. [1 ref]
• Summary: “SPRA was founded by Robert W. Nave, an
American who was born and raised in India and worked
there as a missionary since the late 1950s. His interest
in improving the well-being and economic status of
low-income people in India led him in the mid-1960s to
establish the Nave Technical Institute (NTI), a Methodist
missionary foundation and school at Shahjahanpur, Uttar
Pradesh. In 1968 Nave and co-worker Peter Chowﬁn visited
Dick Matsuura, director of the soy program at Pantnagar.
Matsuura encouraged them to consider a church-sponsored
program for producing soyfoods–since no private businesses
were willing to take the risk and the work was clearly of real
importance. In 1970 Nave founded a nonproﬁt, charitable
organization called NTI Soya Products. Joe Wenger and
his Wenger Manufacturing Company, old friends of Nave’s
parents, donated a Wenger X-25 extrusion cooker to the
new organization to help in setting up a pilot project in India
making textured soy protein foods. Soon additional funding
was obtained from the USAID, G.B. Pant University, Bread
for the World of West Germany, the Methodist Church, and
Nave Technical Institute. Nave started building a factory
at Bareilly, an industrial center 50 miles northwest of
Shahjahanpur, in March 1971. Key people helping to start
the new company were Prof. A.I. Nelson, Surjan Singh, Dick
Matsuura, and Eldon Rice.
“In early 1972, in order to raise additional funds and to
cement ties with Pant University, Nave sold 20% of the stock
in NTI Soya Products to the university; NTI owned the rest.
At that point the company was renamed Soya Production
and Research Association (SPRA) and converted to a proﬁt
making organization, but with all the proﬁts to be used for
socially beneﬁcial activities. In July 1972 SPRA produced
its ﬁrst large run, 40 tons of corn-soy blend to be used in an
AID feeding program in Madras. Defatted soybean meal was
especially made for SPRA by the Prag Ice and Oil Mills in
Aligarh.
“In the fall of 1972 SPRA started to make its ﬁrst
commercial product, an extruded/textured soy ﬂour (TVP).
Recipes were developed and the product was market at a
low price in inexpensive packaging for the poor. But they
wouldn’t take it even when it was given to them. So SPRA
took a new approach, marketing the product for the rich to
reach the poor. The company chose a catchy name (Nutri
Nugget), developed a fancy box written entirely in English
for snob appeal, and introduced the product only in the
ﬁnest stores, with demonstrations at colleges and for upper
income women’s groups. After much hard work, the product
caught on. Its success was assured when Sikhs started using
it at their wedding dinners to satisfy both vegetarian and
nonvegetarian guests. Soon all TVP came to be referred to

by the public as Nutri Nugget (or Soy Nugget or Nugget).
During the ﬁrst year SPRA sold about 10 tonnes of Nutri
Nugget. In 1973 they added their next product, Protesnac,
a soy-rice spiced snack, a fortiﬁed analog of the puffed
rice which was popular, especially in Bengal, on festive
occasions. By 1974 the company had introduced Protein Plus
(a corn-soy weaning food), Nutri Ahar (a whole soy ﬂourwheat weaning food), Paustic Ahar (a sweetened ready-to-eat
corn-soy blend), and an extrusion cooked whole (full-fat)
soy ﬂour (Singh 1978). By 1974 840 tonnes a year of these
products were being produced, with about half being sold
through the retail trade.
“In 1974 SPRA, in cooperation with G.B. Pant
University, introduced a soybean extension program in the
plains of Rohilkhand Division of Uttar Pradesh, an area on
the plains near Bareilly where soybeans had not been grown
economically before. SPRA hoped to develop a closer, more
reliable source of soybeans. Using a grant from the Central
Agency of West Germany, SPRA worked with hundreds
of farmers, providing certiﬁed seeds, fungicide, Rhizobium
inoculum, and careful supervision, plus a guarantee to buy all
soybeans produced at a predetermined price. R.N. Trikha of
Pant University was head of the program, which conducted
hundreds of demonstrations and established demonstration
plots (40% of which had yields over 2,000 kg/ha or 29.6 bu/
acre), published a Soybean Technical Newsletter and other
extension literature, had an advisory service, and conducted
many training sessions, soybean ﬁeld days, and crop yield
competitions. As a result of all this important work, local
yields and production increased markedly (Trikha and Nave
1979). This extension program was still active as of 1982...
“SPRA expanded considerably during the late 1970s
and early 1980s. In about 1977 a larger extrusion cooker,
a Wenger X-155, replaced the original X-25. But as the
products, especially the basic Nutri Nugget (plain TVP),
grew in popularity, competitors sprang up on all sides, in
most cases imitating almost exactly SPRA’s product and
marketing techniques. By 1981 SPRA had 50% of the
Indian TVP market, but there was competition from four
other companies. Still SPRA was able to sell all it could
produce and was planning to double production. In May
1981 Nave established a new nonproﬁt corporation named
Compatible Technology, Inc., which was registered and
located in Minnesota. Though legally unrelated to SPRA, its
funding was raised by Nave and its purpose was to transfer
ideas and technology to India. Projects in 1981 included
development of: low-cost packaging techniques for whole
soy ﬂour, 5-to-10 horsepower low-cost extrusion cookers,
small soy oil extraction plants, a soy-based cookie for
feeding programs (a soy-fortiﬁed ﬂour would be sold to local
bakers and institutions, which would bake the cookies for
fresh local consumption), tempeh, and a soyfoods training
center. In 1981 SPRA made and sold roughly 2,000 tonnes
of Nutri Nuggets (TVP) plus 120 tonnes of Protein Plus for

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 966
net sales of $2.5 million. SPRA has done pioneering work
with soyfoods and soybeans in India, being the ﬁrst company
to interlink soyfoods research, product development,
processing, and marketing with soybean crop extension.”
2498. Ehmke, Vance. 1982. How to handle leftover
herbicide. Soybean Digest. Dec. p. 25.
• Summary: “What are you going to do?
“You’re through spraying a ﬁeld but you still have
chemicals in the spray tank. More accurate calibration of
equipment and better application methods are the longterm
answer for the problem. But the more immediate dilemma is
what to do with the leftover spray.
“Don’t plan on retreating the ﬁeld until the tank is
empty. Guil Ide of DuPont says that’s out because of possible
crop injury and chances of exceeding established chemical
tolerances. ‘Instead of dumping the material, your neighbor
might need it,’ he suggests.
“Marshal McGlamery, University of Illinois Extension
agronomist, nixes the idea of keeping leftovers in a holding
tank until next season. He says it’s not feasible because of
settling problems.
“’However, you might hold such mixtures a week
or so, but only if you can keep the active ingredients in
suspension,’ he adds.
“If you have leftover material or tank rinsings,
McGlamery says it may pay to build either a lagoon or
evaporation basin. Depending on your volume, it may be
necessary to line the pit to keep chemicals from leaching
into the groundwater supply. ‘Another possibility is trying to
concentrate the chemicals or absorb them with materials such
as charcoal.’
“Steve Busch, chemical engineer with the EPA in
Kansas City, Missouri, says a properly designed pesticide
pit–which relies on microorganisms as well as heat, light
and evaporation–is indeed a good way to dispose of unused,
leftover, unwanted or contaminated pesticides.
“’Keep’ in mind, too, that there are EPA regulations
to be met when disposing of hazardous waste,’ he stresses.
‘But while there is an exemption for farmers who dispose
of hazardous waste on their own land, it’s not acceptable to
back the sprayer up to a road ditch and dump the contents.’
“How you dispose of these materials should be
consistent with directions printed on the product label. ‘In
short, that means if the label says to keep the material away
from surface waters, don’t run out excess material along a
river or a waterway.
“’Also, avoid doubling up rates in the ﬁeld. If consistent
with the label, it’s possible to spray fence-rows or other
uncultivated areas until your tank is empty.’
“Busch says disposing of chemical containers usually
presents few problems. ‘After triple rinsing, 5-gallon metal
containers can be hauled to a sanitary landﬁll.’
“But, if a highly toxic material such as parathion

has gone out of condition through settling of the active
ingredient, it probably shouldn’t be used because of the
chance of plugging nozzles.
“’Technically, such material should go to an approved
hazardous waste disposal site,’ Busch says. ‘Yet farmers
who aren’t familiar with where these sites are and how
to transport materials there should contact us or a state
environmental regulatory agency. We may be able to
recommend some disposal alternatives for special cases,’
Busch concludes.”
2499. Hennessey, Michael K.; Marston, Normal L. 1982.
Ecological impact of parathion in soybeans. Soil arthropod
fauna (Part II). USDA Technical Bulletin No. 1665. p. 9-23.
Dec. [40 ref]
• Summary: Note: Parts I and II are part of the same bulletin,
but the names of the authors are in reversed order.
Abstract: “A survey of soil arthropods inhabiting
soybean ﬁelds in central Missouri was conducted by soilcore sampling and pitfall trapping during July through
October 1974. Two 8-ha ﬁelds, separated by 20 m with
equal cropping schedules and similar soil types, were
sampled weekly. One ﬁeld was sprayed with a single foliar
application of parathion at 0.45 kg AI/ha [AI = active
ingredients] at the midﬂowering stage, and the other was not
treated. A total of 139 arthropod species were identiﬁed from
the study. Populations of selected groups of soil arthropods
were compared before and after treatment both within
and between ﬁelds. Of 10 groups of arthropods sampled
in soil cores, populations of 5 groups were reduced and 5
were unchanged within 1 to 3 months following treatment;
populations of all groups were aggregated near the plants
for most weeks, and 4 of the groups were aggregated in
the upper 10.2 cm of soil during the study, irrespective of
treatment. Pitfall trapping revealed that activity of three
groups of arthropods was reduced, one was increased,
and six were unchanged within 1 to 3 months following
treatment.
Introduction: Comprehensive surveys of arthropod
species associated with soybeans have been conducted in
Ohio (1), Minnesota (20), Delaware (26), Maryland (29),
Missouri (3), Arkansas (34), South Carolina (6), and North
Carolina (9), but none included the soil fauna. A survey
of the soil arthropod fauna in soybean ﬁelds in Iowa was
conducted, and a list of 208 genera collected was presented
(22). The only soil arthropod species that has been sampled
extensively in soybean ﬁelds is the bean leaf beetle,
Ceratoma trifurcate (Forster). A sampling regimen was
developed for the eggs of the species in Illinois (36). The
effects of foliar insecticide applications on populations of
nontarget soil arthropods in soybean ﬁelds have not been
recorded.
“Our studies at the Biological Control of Insects
Research Unit in Missouri have focused on understanding
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the role of cultural practices in determining the species
composition of the arthropod community in soybean ﬁelds.
One such cultural practice is the use of parathion in foliar
spray treatments as recommended for outbreaks of some
phytophagous insects.
“We conducted an experiment during the 1974 growing
season to determine effects of parathion treatment on
populations of nontarget arthropods living in the soil. This
study identiﬁed soil arthropod species that were present
in soybean ﬁelds, compared population patterns of soil
arthropods in a parathion-treated and an untreated ﬁeld, and
measured the distribution of populations horizontally within
and between plant rows and vertically in the soil.” Address:
1. Graduate student, Dep. of Entomology, North Carolina
State Univ., Raleigh, NC 27650; 2. Research Entomologist,
Biological Control of Insects Research Unit, ARS/USDA,
Columbia, Missouri.
2500. Marston, Normal L.; Hennessey, Michael K. 1982.
Ecological impact of parathion in soybeans. Vegetative fauna
(Part I). USDA Technical Bulletin No. 1665. p. iv + 1-8. Dec.
[40 ref]
• Summary: Abstract: “An application of ethyl parathion
to ﬂowering soybeans reduced populations of predatory
arthropods by 66 percent 6 days post-treatment. Egg and
larval parasites of the green cloverworm, Plathypena scabra
(F.), the most abundant caterpillar species, also were reduced.
The green cloverworm population decreased by 83 percent
6 days after the application. Populations of secondary pests
and detritus feeders similarly were affected. Most species
made a remarkable comeback and reached checkﬁeld levels
or higher 4 weeks after treatment.
“The population of green cloverworms increased to
a maximum level 2.3 times higher than in the check ﬁeld
during pod ﬁll, apparently caused by decreased predation and
parasitism of eggs and early instars. Survival of the resurgent
population was low, however, and few 6th instars were noted
in either the treated or check ﬁelds. Percent defoliation and
yield did not differ in the two ﬁelds.”
Note: An “instar” is a phase between two periods of
molting in the development of an insect larva or other
invertebrate animal.
“Introduction: Several studies demonstrate that
applications of pesticides to soybeans can have detrimental
effects that may outweigh their immediate beneﬁt. Predators
have been shown to be killed readily (4, 10, 22), and
chemicals disrupt the natural epizootics of fungus diseases
of pest species (7, 9). This often leads to resurgence of
lepidopteran larvae to a level greater than that in untreated
ﬁelds (15).
“Insecticides also may disrupt the soil ecosystem. Tests
show that populations of surface-active predators may be
reduced (13, 14), and those organisms responsible for the
breakdown of organic debris may be affected as well (12).

“Our objective in this study was to monitor the effects
of a parathion application on arthropods. We studied all
aspects-plant, soil surface, and sub-soil-with emphasis on
the beneﬁcial organisms. We are reporting here the effect
of the insecticide on arthropods on the plants.” Address:
1. Graduate student, Dep. of Entomology, North Carolina
State Univ., Raleigh, NC 27650; 2. Research Entomologist,
Biological Control of Insects Research Unit, ARS/USDA,
Columbia, Missouri.
2501. Reese, John C.; Chan, B.G.; Waiss, A.C., Jr. 1982.
Effects of cotton condensed tannin, maysin (corn) and pinitol
(soybeans) on Heliothis zea growth and development. J. of
Chemical Ecology 8(12):1429-36. Dec. [22 ref]
• Summary: Pinitol, a growth-inhibiting compound from
soybeans, inhibited the growth of Heliothis zea (Boddie) by
inhibiting ingestion and thus growth. No more details are
given about what pinitol is. Address: USDA, SEA-Western
Regional Research Center, Berkeley, California 94710.
2502. Greathead, D.J.; Girling, D.J. 1982. Possibilities
for natural enemies in Heliothis management and the
contribution of the Commonwealth Institute of Biological
Control. In: W. Reed and V. Kumble, eds. 1982. Proceedings
of the International Workshop on Heliothis Management.
418 p. See p. 147-58. Held 15-20 Nov. 1981 at ICRISAT
Center. *
2503. Gyawali, B.K. 1982. Population dynamics of soybean
insects. J. of the Natural History Museum 6(1-4):101-09. *
2504. IITA. 1982. Soybean production training manual.
Ibadan, Nigeria: International Institute of Tropical
Agriculture. [Eng; Fre]*
• Summary: A basic reference manual for soybean
production at IITA. It covers nutritive quality, botany,
physiology, agronomy, pathology, entomology, breeding,
nematology, harvesting, and storage. Published in English
and French. Address: Ibadan, Nigeria.
2505. King, E.G.; Powell, J.E.; Smith, J.W. 1982. Prospects
for utilization of parasites and predators for management
of Heliothis spp. In: W. Reed and V. Kumble, eds. 1982.
Proceedings of the International Workshop on Heliothis
Management. 418 p. See p. 103-22. Held 15-20 Nov. 1981 at
the ICRISAT Center. *
• Summary: Lists a large number of insect pests.
2506. Slack, D.A.; Riggs, R.D.; Hamblen, M.L. 1982.
Nematode control in soybeans: Rotation and population
dynamics of soybean cyst and other nematodes. Arkansas
Agricultural Experiment Station, Report Series No. 263. 36
p. *
Address: Entomology Dep., Fayetteville, Arkansas.
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2507. Waiss, A.C., Jr.; Binder, R.G.; Chan, B.G.; Elliger,
C.A.; Dreyer, D.L. 1982. Progress in research on chemical
aspects of host-plant resistance to Heliothis zea in corn,
soybean, and tomato. In: W. Reed and V. Kumble, eds. 1982.
Proceedings of the International Workshop on Heliothis
Management. See p. 251-54. Held 15-20 Nov. 1981 at
ICRISAT Center, Patancheru, Andhra Pradesh, India. *
2508. Wiles, T.L.; Hayward, D.M.; Vedoato, R.A.; White,
J.G. 1982. Interacao de 2, 4-D, Diuron e metribuzin com
paraquat no controle de plantas daninhas em plantio direto
de soja (Glycine max (L.) Merr.) no Brasil e em cultures
perenes na America Central [Interaction of 2, 4-D, diuron
and metribuzin with paraquat in weed control in directdrilled soyabeans (Glycine max (L.) Merr.) in Brazil and in
perennial crops in Central America]. In: Abstracts of the XIV
Brazilian Congress on Herbicides and Herbaceous Weeds
(SBHED) and the VI Congress of the Latin American Weed
Association (ALAM). Sau Paulo, Brazil: Campinas. See p.
177-78. [Por]*
Address: ICI PLC., Plant Protection Div., Haslemere, Surrey
GU27 3JE, UK.
2509. Witkowski, John F. 1982. A multi-county survey of
insects and mites found on Nebraska soybeans, 1980-1981.
Nebraska Agricultural Experiment Station, Bulletin. No. SB
549. 23 p. *
Address: Nebraska.
2510. Asian Vegetable Research & Development Center
(AVRDC). 1982. Soybean. AVRDC Progress Report
Summaries (Shanhua, Taiwan) No. 83-195. p. 2, 27-36. [16
ref. Eng]
• Summary: Contents: Director’s foreword, by G.W. Selleck
(p. 2). The chapter titled “Soybean” (p. 27-36) discusses:
Plant breeding: Evaluation of soybean germplasm, evaluation
of vegetable soybeans, preliminary and intermediate
trials, advanced yield tests, mutation breeding in soybean,
selection for soybean rust tolerance, genotypic responses
for minimum and maximum input in soybean, continuous
cropping of soybeans, techniques to hasten soybean
maturity for generation advance, techniques for determining
soybean seed storability, evaluation of Korean soybeans,
optimum management input for maximum economic yield
in soybean. Pathology: Mycorrhizal population dynamics
in soybean-rice-rice and soybean-soybean-rice cropping
systems, survey of mycorrhizal fungi and Pingtung County,
the effect of cropping systems on vesicular-arbuscular
mycorrhizae inoculum potential under greenhouse
conditions, identiﬁcation of soybean rust races at AVRDC,
resistance to development of soybean rust, yield of soybean
cultivars under stress from a rust epidemic, the effects of
vesicular-arbuscular mycorrhizae on soybean mosaic virus

infected soybeans, isolation and characterization of viruses
on soybean in Taiwan, preliminary yield trial of soybean
lines resistant to soybean mosaic virus. Entomology: Study
of beanﬂy resistance inheritance in soybean, screening
soybean germplasm for resistance to beanﬂy, evaluation of
insecticides for beanﬂy control, host range of beanﬂy species
on common legumes, beet armyworm resistance in selected
soybean accessions, the effect of defoliation on yield and
yield components of soybean, chemical control of beet
armyworm on soybean, conﬁrmation of stinkbug resistance
in PI 227687. Physiology: Effect of weathering on maturing
soybean and mungbean seeds, effect of storage conditions
on germination and vigor of soybean, seed emergence under
anoxia [oxygen free] conditions.
Evaluation: Eight of 42 vegetable soybean accessions
were selected for the ﬁrst AVRDC Vegetable Soybean
Evaluation Trial (AVSET), to be conducted at multiple
locations in the spring and summer of 1983. In summer
preliminary yield trials (PYTs), ﬁve accessions gave yields
of 1.6 to 1.9 tonnes/ha, and 55% of the accessions had the
preferred grey pubescence.
2511. Grain legumes production in Asia. 1982. Tokyo: Asian
Productivity Organization. i + 550 p. Illust. No index. 22 cm.
[10+ ref]
• Summary: This book is based on a symposium held in
Chiang Mai, Thailand in November, 1980.
Section V, “Country reports on the status of grain
legumes production,” includes the following chapters:
12. China, Republic of [Taiwan], by Chih-Kang Chao.
13. India, by Tejwant Bolaria.
14. Indonesia, by Justika S. Raharsjah.
15. Japan, by Y. Tanaka and S. Konno.
16. Korea, Republic of [South Korea], by Young-Hyun
Hwang. Contents: Introduction (Soybean is by far the leading
grain legume in South Korea, followed by azuki bean).
Trends in demand and supply of grain legumes: Demandsupply situation, production and productivity. Agronomic
aspects of grain legume farming. Economic aspects of grain
legume production. Government participation and support.
Prospects of grain legumes production.
Tables for Korea: (1) Per calorie intake per day of
calories and protein from food and grain sources, 19681977. (2) Comparative protein content and prices of major
food items (Soybean is by far the least expensive source of
protein, and beef is by far the most expensive). (3) Food
demand and supply trends for soybeans, 1971-1980 (Supply:
Production grew from 232,000 metric tons (mt) in 1971 to a
peak of 319,000 mt in 1975 and 1978, then fell to 257,000 mt
in 1980. Imports rose dramatically from 61,000 mt in 1971 to
576,000 mt in 1980. Demand grew rapidly: For animal feeds
grew by far the fastest, from 27,000 mt in 1971 to 449 mt in
1980. For food use stayed constant, from 143,000 mt in 1971
to 140,000 mt in 1980). Source: KMAF (Korean Ministry of
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Agriculture and Fisheries).
(4) Distribution of area planted to major food crops,
1969-1978. (5) Area planted, production and yield of grain
legumes (In 1978, azuki bean production was only 9.2%
of soybean production). (6) Distribution of grain legume
production areas, 1978 (Gyeongbug-do is the leading South
Korean province for soybean production). (7) Characteristics
of major grain legume varieties. (8) Recommended fertilizer
and herbicide doses for major grain legumes. (9) Costs and
returns of soybean crop, 1979. (10) Comparative costs and
returns of major grain legumes and competing crops, 1979.
(11) Commercialization ratios of soybean, azuki bean and
mungbean, 1970-1975. (12) Comparative farmgate and
wholesale prices for major grain legumes. (13) Wholesale
price indices, by month, for major grain legumes. (14) Longterm plan for increasing soybean area, yield and production,
1981-1986.
Figures for Korea: (1) Marketing channels for soybean.
(2) Marketing channels for azuki bean. (3) Marketing
channels for mungbean [sprouts]. (4) Marketing channels
for groundnut. (5) Flow chart of grain legumes research
and extension service [under the Korean Ofﬁce of Rural
Development].
17. Nepal, by M.P. Bhartai.
18. Pakistan, by M. Mumtaz Ali.
19. Philippines, by Federico B. Ballon.
20. Sri Lanka, by A.S. Kunasingham. Address: Tokyo,
Japan.
2512. Hinson, K.; Hartwig, E.E. 1982. Soybean production
in the tropics. Revision 1, by Harry C. Minor. FAO Plant
Production and Protection Paper No. 4. 222 p. Illust. 28 cm.
No index. (Rome, Italy). Original edition was 1977. [168 ref.
Eng]
• Summary: Contents: Introductory note, by Hazim A. AlJibouri, Senior Ofﬁcer, Plant Production and Protection
Div., FAO, Rome. Foreword, by William N. Thompson,
Director, International Agriculture, University of Illinois,
Urbana-Champaign. Preface, by Harry Minor, University of
Missouri–Columbia (22 Feb. 1982). Introduction. Botany:
Taxonomy, morphology, Genetic traits of agronomic
importance. Climatic requirements: Temperature, rainfall
patterns, photoperiod response. Soils and soil fertility:
Mineral nutrition (major nutrients, secondary nutrients,
micronutrients, liming), soil management, soil organisms.
Water and management. Varieties and variety development:
Variety adaptation, variety development (germplasm sources,
varietal improvement programs, breeding procedures, how
to make crosses). Cultural practices: Date of planting,
varieties, seedbed preparation (conventional tillage,
minimum tillage, hand labor methods), plating, population
density, pest management (weeds, insects, disease and
nematodes). Nitrogen nutrition and inoculation: Inoculants
and inoculating procedures (slurry method, sprinkle

method, dry or powder method, soil inoculation method),
symbiotic N2 ﬁxation, N fertilization vs. symbiotic ﬁxation.
Diseases and nematodes: Bacterial diseases, fungal diseases,
virus diseases, nematodes, mycoplasmalike diseases.
Insects: Damage from stem feeding insects, damage from
leaf feeding insects, damage from pod feeing insects,
insect control. Harvesting and seed quality: Seed quality
factors (harvest date, seed treatment, location and season
of seed production, varietal differences in seed quality
characteristics), harvesting (harvesting with combines, other
harvesting methods), drying and handling, seed storage.
Nutritional quality and use: Uses of the soybean in the
East, uses of the soybean in the West, summary. Rotations
and intercropping: Rotations, intercropping. Bibliography.
Address: 1-2. Research Agronomists, USDA; Minor: Assoc.
Prof. of Agronomy, Univ. of Missouri.
2513. Jeavons, John. 1982. How to grow more vegetables
than you ever thought possible on less land than you can
imagine. Berkeley, California: Ten Speed Press. xv + 160
p. Illust. No index. 28 cm. First ed., 1974, published by
Ecology Action of the Mid-Peninsula. [405* ref]
• Summary: This pioneering and inﬂuential book is based
on the biodynamic/French intensive method of gardening
to produce high yields. Jeavons’ method is based on careful
collection of data concerning inputs and yields from
each crop. Contents: Preface. Introduction. History and
philosophy. Bed preparation. Fertilization. Compost. Seed
propagation. Making the garden plan. Companion planting.
A balanced natural backyard ecosystem and insect life.
Bibliography.
Soybeans play a key role in this method. For
information on soybeans, see p. 76-79, 129. They may be
harvested “green or hulled, dry.” The soybean “Grows with
anything, helps everything.” “The Common Ground Garden
was started in Palo Alto [California, by Ecology Action] in
1972 to ﬁnd the agricultural techniques that would make
food raising by small farmers and gardeners more efﬁcient.
We have come to call the result ‘mini-farming.’ Mini-farms
can ﬂourish in non-agricultural areas... After ten years of
testing, ‘the method’ has produced amazing beneﬁts and a
lot of work is still to be done. Yields can average 4-6 times
that of U.S. agriculture and range on up to 31 times... Energy
consumption, expressed in kilocalories of input, is 1/100
that used by commercial agriculture... Nitrogen fertilizer
use is less than ½ or less that used commercially.” Alan
Chadwick was a key mentor in the project. In May 1972,
Syntex Corporation offered 3.75 acres of their grounds in
the Stanford Industrial Park at no cost and all the water
needed for the project. Address: Ecology Action of the
Midpeninsula, 2225 El Camino Real, Palo Alto, California.
2514. Johnson, Richard R. 1982. How high can crop yields
go? Better Crops with Plant Food 66(Winter):3-7.
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• Summary: Corn yields began to rise dramatically in the
mid-1930s, with the development of hybrid varieties. Also
discusses the theoretical maximum yield for soybeans.
“Corn grain is high in starch, while soybeans are
much higher in protein and oil. A unit weight of protein
contains more calories of energy than starch. Oil contains
almost twice the energy contained in protein. The higher
energy proteins and oils, in turn, require more of the plant’s
energy for production. The reason: more of the original
photosynthate is used in respiration during the synthesis of
protein and oil. But the ﬁnal weight yield is less.
“Glucose is one of the products of photosynthesis. It
can serve as an energy and carbon source in the fabrication
of carbohydrate (i.e. starches), proteins and oils. Plant
biochemists estimate that it takes the equivalent of about
1.2 lb of glucose to fabricate one pound of starch. However,
about 2.2 lb of glucose are needed to produce one pound of
protein. And 2.8 lb of glucose are required to produce one
pound of oil. Thus, crops high in protein and oil require
greater rates of respiration to produce the high energy
product.
“Using average carbohydrate, protein, and oil
percentages in corn and soybeans, we can calculate about 97
lb of glucose are required to produce one bushel of soybeans.
About 63 lb of glucose are needed to produce a bushel of
corn. A bushel of soybeans has about 124 million calories
stored in the grain. Only about 90 million calories are stored
in a bushel of corn. So, compared to corn, it takes about 1.5
times as much glucose to produce a bushel of soybeans. But
1.4 times as much energy is stored in soybeans.
“A major reason for soybean yields being lower than
corn is the energy intensive process of producing a high
protein and oil grain. A second reason for lower soybean
yields is the different biochemical pathway associated with
photosynthesis. Besides the normal respiration found in corn,
soybeans have photorespiration. It is an enhanced rate of
respiration that occurs in the light and consumes about 30%
of the products of photosynthesis. Unlike normal respiration,
there is no known beneﬁt of photorespiration. Scientists are
exploring possibilities of reducing or eliminating it. Many of
the crop and weed species producing the highest tonnages of
dry matter lack photorespiration.”
“Respiratory needs of soybeans are greatly different
from corn. The photorespiration will reduce soybean output
to 70% that of corn. And the additional respiratory needs
to produce the bushel of high protein and oil soybeans will
reduce yields by an additional factor of 0.65... On the basis
of energy requirement alone, we might expect soybean yields
to be 46% that of corn (0.7 x 0.65 = 0.46). This would place
a theoretical maximum soybean yield at about 225 bu/acre in
the central Cornbelt.” Address: Staff Agronomist, Deere and
Co. Technical Center, Moline, Illinois.
2515. Palmer, Reid G.; Smith, Keith J. 1982. Soybean

germplasm [in the People’s Republic of China]. In: S. Wong,
ed. 1982. China Program Reports, Vol. 1. 80 p. See p. B-28
to B-50.
• Summary: Contents: Introduction (The urgency of
germplasm exchange). Soybean germplasm: Glycine max,
Glycine soja (the wild soybean), intermediate types, hybrids
among the various species. Breeding objectives. Breeding
methodology. Seed release and multiplication. Cultural
practices. Soybean tissue culture.
Appendix 1. Germplasm collected by the team (in four
provinces). Appendix 2. Germplasm presented to Iowa
State University (Authority given by Chinese Academy of
Agricultural Sciences, Beijing). Appendix 3. Rhizobium
japonicum samples collected by the team (Aug. 1981, 17
samples).
Members of team:
“Robert M. Goodman, Professor, Soybean Virology,
Department of Plant Pathology, University of Illinois, N-519
Turner Hall, 1102 South Goodwin Avenue, Urbana, Illinois
61801.
“Marcos Kogan, Professor, Entomology, University
of Illinois and Illinois Natural History Survey, 172 Natural
Resources Building, 607 East Peabody, Urbana, Illinois
61820.
“Reid Palmer, Agricultural Research Service, USDA,
c/o Department of Agronomy and Genetics, Iowa State
University, Ames, Iowa 50010.
“Robert D. Riggs (Team Leader), Professor,
Nematology, Plant Science, 217, University of Arkansas,
Fayetteville, Arkansas 72701.
“Keith J. Smith, Director of Research, American
Soybean Association, 77 Craig Road, P.O. Box 27300, St.
Louis, Missouri 63141.
“Samuel G. Turnipseed, Professor of Entomology,
Edisto Experiment Station, P.O. Box 247, Blackville, South
Carolina 29817.” Address: 1. ARS, USDA, Iowa State Univ.;
2. American Soybean Assoc.
2516. Perkins, John H. 1982. Insects, experts, and the
insecticide crisis: The quest for new pest management
strategies. New York & London: Plenum Press. 304 p.
[150+* ref]
• Summary: The most thoughtful and historically oriented
book seen on IPM and the origins of the pest management
problem. Address: The Evergreen State College, Olympia,
Washington.
2517. Shanmugasundaram, S. 1982. Role of AVRDC in
soybean and mungbean improvement [for the developing
tropical countries]. In: 1982. Grain Legumes Production in
Asia. Tokyo: Asian Productivity Organization. 550 p. See p.
137-50. [28 ref]
• Summary: Contents: Introduction. Soybean. Importance of
soybean in the Asian region. Important changes in agronomic
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practices. Breakthroughs in varietal development.
Tables: (1) Soybean area, production, yield, imports
and exports for selected Asian countries: Taiwan (ROC;
19,000 ha; 1,644 kg/ha), India, Indonesia (755,000 ha; 795
kg/ha), Iran (70,000 ha; 150,000 metric tons; 2,143 kg/ha),
Japan (100,000 ha; 2,000 kg/ha), Korea (Rep. of = South;
260,000 ha; 1,350 kg/ha), Nepal (19,000 ha; 650 kg/ha),
Philippines, Sri Lanka, Thailand (160,000 ha; 783 kg/ha),
China (PRC; 14,430,000 ha; 925 kg/ha) [1979 & 1980]. (2)
Yield response of post-rice soybean crop to irrigation and
tillage. (3) Effects of different soybean sowing methods on
plant stand and yield. (4) Soybean responses to Rhizobium
japonicum inoculum. (5) Effect of fungicide seed treatment
on soybean plant stand when grown in rice stubble culture
with excessive soil moisture after sowing. (6) Soybean
germplasm collections available in Asian countries. (7)
Soybean varieties and their characteristics identiﬁed as
moderately resistant to soybean rust. (8) Soybean varieties
immune to soybean mosaic virus. (9) Soybean varieties
susceptible to soybean mosaic virus but are symptomless.
(10) Wild soybean, (G. soya Sieb and Zucc.) accessions
least affected by beanﬂies, (Melanagromyza sojae and
Ophiomyia centrocematis) at AVRDC. (11) Soybean
varieties less affected by pod borer, Etiella zinckenella at
AVRDC. (12) Major soybean varieties grown by farmers in
different countries until 1972. (13) Major soybean varieties
developed after 1972 and grown by farmers until 1980.
(14) Performance of AVRDC selection compared to local
cultivars in Indonesia. (15) Yield of six soybean cultivars in
four locations during summer in a district trial experiment.
Address: AVRDC, Shanhua, Taiwan.
2518. Sinclair, James B. ed. 1982. Compendium of
soybean diseases. 2nd ed. St. Paul, Minnesota: American
Phytopathological Society. v + 104 p. Illust. (incl. 65 color
photos). Index. 28 cm. [200+ ref]
• Summary: See next page. Contents: Cooperators and
advisory committee. Preface to 2nd ed. Introduction. Part
I: Infectious diseases. Bacterial diseases: Bacterial blight,
Bacterial pustule, Wildﬁre, Bacterial wilts, Bacterial crinkle
leaf spot, Bacterial tan spot, Bacillus seed decay, Other
bacteria. Mycoplasmalike diseases.
Fungal Diseases: Fungal diseases of the foliage, upper
stems, pods and seeds, Alternaria leaf spot, Anthracnose,
Brown spot, Cercospora leaf spot and blight Choanephora
leaf blight, Dactuliophora leaf spot, Downy mildew,
Drechslera blight, Frogeye leaf spot, Leptosphaerulina leaf
spot, Phyllosticta leaf spot, Powdery mildew, Pyrenochaeta
leaf spot, Rhizoctonia aerial, foliage, and web blight, Rust,
Scab, Stemphylium leaf blight, Target spot.
Fungal diseases of the roots and lower stems: Black
root rot, Charcoal rot Fusarium blight or wilt, Root rot, and
pod and collar Rot Gliocladium roseum, Mycoleptodiscus
root rot, Neocosmospora stem rot, Pod and stem blight,

Stem canker, Phytophthora rot, Brown stem rot, Pythium
rot, Rhizoctonia root rot, stem decay, and damping-off,
Sclerotinia (Whetzelinia) stem decay, Sclerotium (Southern)
blight, Thielaviopsis root rot, Other fungi.
Virus diseases: Bean pod mottle, Brazilian bud blight,
Bud blight, Cowpea chlorotic mottle, Peanut mottle, Soybean
mosaic, Yellow mosaic, Other naturally occurring viruses of
soybean, Other viruses.
Nematode diseases: Reniform nematode, Root-knot
nematodes, Root-lesion nematodes, Soybean cyst nematode,
Other nematodes associated with soybeans.
Seed pathology. Fungi: Alternaria pod and seed decay,
Purple seed stain, Cercospora sojina, Chaetomium cupreum,
Colletotrichum dematium var. truncatum, Diaporthe
phaseolorum var. caulivora, Fusarium spp., Macrophomina
phaseolina, Myrothecium roridum, Yeast spot (Nematospora
spot), Peronospora manshurica, Phomopsis seed decay,
Fungi of stored seeds, Other seedborne fungi.
Bacteria. Viruses. Other pathogens associated with
soybean diseases.
Part II: Noninfectious diseases: Crusting and soil
compaction, frost, hail, lightning, sunburn, water damage,
air pollutants, mineral deﬁciencies and toxicities, herbicide
damage.
Part III: Diseases of unknown or uncertain cause:
Foliage Blight, yellow leaf spot.
Soybean disease control strategies.
Visual diagnostic keys to symptoms of common soybean
diseases.
Glossary.
Contains 85 color plates (after p. 48) and more than 135
black and white plates showing injury to the seed and various
parts of the plant from many soybean diseases. Address:
Univ. of Illinois.
2519. Udoh, Rose E. 1982. A bibliography on grain legumes
in the library of the National Cereals Research Institute,
Ibadan, Nigeria. Moor Plantation, Ibadan, Nigeria: National
Cereals Research Institute. 316 p. Author index. No subject
index. Memorandum No. 133. 28 cm. [4002 ref]
• Summary: Contents: Introduction, Abbreviations of
serial titles, Bibliographical list: General (199 references),
Breeding, Agronomy, Pests and Diseases, Processing and
utilization (127 references), Economics of production (5
references). Address: NCRI, Ibadan, Nigeria.
2520. Van den Bosch, Robert; Messenger, P.S.; Gutierrez,
A.P. 1982. An introduction to biological control. New York
& London: Plenum Press. 247 p. 23 cm. [208* ref]
• Summary: Chapter 1, “The Nature and Scope of
Biological Control,” begins: “Biological control is a natural
phenomenon–the regulation of plant and animal numbers
by natural enemies (biotic mortality agents). It is a major
element of that force, natural control, that keeps all living
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creatures (except possibly man) in a state of balance with
their environment. We will use the term biological control
in our discussion to encompass both the introduction and
manipulation of natural enemies by man to control pests *
(applied biological control) and control that occurs without
man’s intervention (natural biological control). This volume
deals largely with the biological control of insects and weedy
plants by insects and pathogens.”
Footnote: “* The term pest is used here as a matter
of convenience, implying that the species’ activities cause
‘damage’ to man. In an ecological sense, the species may be
merely ﬁlling its evolved niche.” Address: Div. of Biological
Control, Univ. of California, Berkeley.
2521. Victory Soya Mills Limited. 1982. Soybeans in
Canada. Toronto, ONT, Canada. 25 p. 28 cm.
• Summary: Contents: 1. Introduction: History, world
production, characteristics and products. 2. Plant growth and
development: The seed, vegetative growth and development,
reproductive growth. 3. Growing the crop: Varietal selection,
soils, seedbed preparation, planting date, planting rate,
planting depth, row width, seed inoculation, seed treatments,
soil fertility, weed control, mechanical weed control
measures, chemical weed control measures, crop diseases,
insects, harvesting, drying, storage. 4. Marketing and
utilization. 5. Appendices: Soybean varieties and distributor
addresses, herbicides, insecticides, publications.
On the cover of this attractive color booklet is a photo of
a white sack ﬁlled with white-hilum soybeans on a wooden
ﬂoor; a Canadian ﬂag projects from the top of the bag.
There are two photos of Victory Soya Mills on the Toronto
waterfront. “Most of Canada’s [soybean] production is still
centered in the ﬁve southwest counties of Ontario (Essex,
Kent, Lambton, Middlesex and Elgin). New early varieties,
however, are rapidly spreading the crop throughout Ontario
and even into the prairie provinces.” Address: 333 Lakeshore
Blvd. E., Toronto, ON M5A 1C2. Phone: (416) 363-8771.
2522. Wong, Samuel. ed. 1982. China program reports.
Vol. 1. Washington, DC: USDA Ofﬁce of International
Cooperation and Development. B-1 to B-80.
• Summary: A team of U.S. soybean scientists visited
China (PRC) in August and September 1981. Contents:
Introduction. Soybean Cyst Nematodes, by R.D. Riggs (2
p.). Soybean Diseases and Dodder, by R.M. Goodman (22
p.). Soybean Germplasm, by R.G. Palmer and K.J. Smith (23
p.). Soybean Entomology and Biological Control, by Marcos
Kogan and S.G. Turnipseed (29 p.). List of team members
and addresses (1 p.). Address: USA.
2523. Chapin, J.W. 1983. Soybean insects, nematodes, and
diseases. Clemson Univ. Cooperative Extension Service,
Circular No. 504. 40 p.
• Summary: See next page. An excellent, very authoritative

work. Contents: Soybean insects (p. 1-13). Soybean disease
and nematode control (p. 14-38). Nematode diseases of
soybeans include rootknot, Columbia lance, soybean cyst,
sting, and other (lesion, Scutellonema, stunt). Discusses how
to determine a nematode problem and apply nematicides.
Soybean disease types are: root and lower stem rot
diseases, foliage, stem, and pod diseases, bacterial diseases.
Address: Clemson, South Carolina.
2524. Jackai, L.E.N.; Kueneman, E.A. 1983. Survey of the
major pests of soybeans at two locations in Nigeria. Paper
presented at the Third Annual National Meeting of Nigerian
Soyabean Scientists. Held 7-9 Feb. 1982 at Makurdi, Benue
State. *
2525. Soybean Digest. 1983. Soybean Digest 1983 pest
control guide. Feb. Insert. Special color insert supplement.
Published each year in Feb. thereafter.
• Summary: Very similar to the Soybean Digest 1982 pest
control guide, which see.
This guide begins: “Designs. Nature has many–but not
all are snowﬂakes and sunsets. The natural pattern of healthy
soybean leaves and roots can be invaded by insects, fouled
by fungus and nipped by nematodes. These pests not only
destroy Nature’s design but also threaten your yields.
“The 1983 Pest Control Guide has been designed to help
you identify and control pests. Tables on this page and the
following state information offer insights on how pests affect
your region. We’ve included addresses for state guides with
control recommendations for your area.
“We hope you don’t ﬁnd many familiar faces when
you come to the photos and pest descriptions. But, if you
have had problems, this guide will help you identify the
culprits. Possible solutions to pest problems are found on the
accompanying insecticide, fungicide and nematicide charts.
“Manufacturers supplied the information on these charts
per their label registrations. Listings include only parts of
the label information. So check the actual label for safe and
correct application. Inclusion or exclusion of any product
is not meant as judgment by Soybean Digest, and Soybean
Digest assumes no responsibility for performance of any
pesticide listed.
“We hope this guide will help you in your pest control
efforts. For more help, check with your local county
Extension agent, landgrant university specialist or crop
consultant.”
(Signed) “Anne Fawley
“Together, let’s keep soybeans proﬁtable.”
2526. Joyce, Michael; Joyce, Julie. 1983. Re: Growing
soybeans in Australia. Tempeh and tofu down under. Letter
to William Shurtleff at Soyfoods Center, March 5. 4 p.
Handwritten.
• Summary: “In Queensland, Australia, soybean still are
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grown mainly inland, away from the coast. But in coastal
regions the wet season occurs when the bean is mature
(March-April).
“The beans are sown the ﬁrst week in December. Inland
the yield averages 1.25 tonnes (metric tons) per acre while
on coastal regions, if weather permits, yields can be up to
2.25 tonnes per acre. The Department of Primary Industries
is presently encouraging sugar cane farmers to intercrop
soybeans as a nitrogen ﬁxer, while contracting at $217.00 per
tonne this year to the United Grasiers Association.
“Most of the production is high oil content, small beans.
I believe we have a similar climate to Florida and I would be
interested in high protein soybeans grown in that region for
tempeh and soyfoods production. Names of varieties would
be a big help. The varieties grown for oil here are Wills,
Leslie, and G522 and their heritage can be traced to the
Florida region.
“Most soybeans are now grown by a method called “No
tillage direct drill,” which is by no means organic. It requires
aerial spraying with Round-Up, a systemic herbicide, then
direct drilling sowing (same as planting sugar cane) one
week later.
“We are fortunate to have an organic farmer, supplier, of
three generations, farming 200 acres for the culinary trade.
He grades and cleans and supplies to us only his biggest
beans which we ﬁnd suitable for tempeh and tofu.
“Cyril and Elly Cain have indeed pioneered tempeh
in Australia. They have now set up a small, low-tech shop
in Maroochydore, Queensland, and are proud parents of a
7 week old beautiful girl named Jessimin. They are soon
to return to the U.S. and Julie and I will be taking over
the tempeh shop and moving production to our farm at
Cooloolabin, which is west of Yandina and Eumundi at
1,000 feet. We feel it will be more suitable for tempeh in
the mountains where we will be more subject to a tropical
climate than on the coastal regions only 10 miles away.
“We hope to develop these small beginnings into a
“pilot plant” which may spread knowledge of soyfoods to
both residents and non-residents of Australia. As our vision
unfolds we shall keep you informed of all aspects of progress
and the greater good prevailing in this important work.
Cyril and Elly will always be remembered as the producers
of Australia’s ﬁrst and ﬁnest commercial soy tempeh.
Their tempeh is known throughout the East Coast to be
unsurpassed for ﬂavour and shelf life. Always sold fresh, not
frozen. Delicious. We wait in hope and peace. Giving glory
to God.” Address: Queensland, Australia.
2527. Erickson, D.R. 1983. Intriguing soy oil uses. J. of the
American Oil Chemists’ Society 60(3):512. March.
• Summary: “The American Soybean Association’s Dave
Erickson shared some of the more intriguing potential
inedible uses of soy oil with Illinois farmers attending
a January clinic on use of vegetable oils as carriers for

herbicides and pesticides... Erickson listed physical and
chemical characteristics of soybean oil that made it suitable
for use as a carrier for agricultural chemicals.” Evidence
shows that vegetable oil can be used as a carrier to permit
reduced application rates of herbicides and pesticides.
Soy oil or lecithin can be used in grain elevators to
knock down potentially explosive dust. Address: American
Soybean Assoc., St. Louis, Missouri.
2528. Hartwig, E.E.; Bromﬁeld, K.R. 1983. Relationships
among three genes conferring speciﬁc resistance to rust in
soybeans. Crop Science 23(2):237-39. March/April. [6 ref]
• Summary: “Our results conﬁrmed previously published
reports that each soybean line carried a single dominant
gene for resistance and demonstrated that each gene was at a
different locus.”
Note: According to Google Scholar, this is the 2nd most
widely cited article (cited by 174) of which E.E. Hartwig
is an author. Address: Research agronomist, USDA-ARS,
Soybean Prod. Res., Stoneville, MS 38776 and research
plant pathologist, USDA-ARS, Plant Disease Research Lab.,
Frederick, MD 21701.
2529. Luedders, Virgil D.; Dropkin, V.H. 1983. Effect of
secondary selection on cyst nematode reproduction on
soybeans. Crop Science 23(2):263-64. March/April. [8 ref]
• Summary: “’Resistance’ of soybeans... to soybean
cyst nematodes (SCN, Heterodera glycines Ichinohe) is
determined by the relative number of nematode females or
cysts that can develop in the roots of soybeans. Soybean cyst
nematode (SCN) populations have been selected for ability
to reproduce on soybeans with several sources of resistance
and were used to identify genetic differences in both SCN
and soybeans...” Address: Cooperative investigations of
the SEA-USDA, and the Missouri Agric. Exp. Station,
Columbia, MO 65211; and Arkansas State Univ., Jonesboro,
AR 72401.
2530. Reeve, Stewart. 1983. Soy oil and herbicide–Will they
mix? Combination stirs controversy. Soybean Digest. March.
p. 6-8.
• Summary: Yes, they mix nicely and with some read
advantages. “In recent months the use of soy oil with
pesticides has become one of agriculture’s hottest topics.
The use of soy oil “promises to revolutionize herbicide
application, aid in cutting herbicide costs, and help remove
the worldwide [soy] oil surplus contributing to lower bean
prices.
Soy oil typically replaces “petroleum in crop oil
concentrates. There, soy oil seems a certainty because it
lacks the toxicity and volatility of petroleum. Result: Soy
oil should offer more uniform coverage and longer residual
effects for the herbicide.
“Soy oil as a crop oil has another plus. It can move into
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commercial channels without undergoing EPA scrutiny.”
Steve Plonski of Belle Plaine, Minnesota, uses soy oil
with herbicides. He generally uses about 3½ gallons of water,
a pint of Basagran or Blazer weed-killer, a pint of vegetable
oil and a wetting agent. He uses a little more soy oil when he
has tougher weed problems–as with cocklebur.
2531. Altunay, Atila. 1983. Soyabean research in Turkey.
Eurosoya No. 1. p. 41-42.
• Summary: “Soyabean is a new crop in Turkey.” In 1978,
attention was ﬁrst given to it as a second crop. “Research on
soyabean is one of the major parts of the Double Cropping
Development Programme.” Its performance compared to
other crops has been investigated. “Soyabean is grown as a
second crop after wheat under irrigated conditions during the
summer months from June to October (115 to 130 days).
The program is studying three areas of soybean
production: (1) Varietal improvement, focusing on short
maturity cultivars. After evaluating 200 improved cultivars,
it has 8 as promising; Hodgson, Shawnee-II, Washington-V,
Woodworth, Calland, Amsoy-71, Mitchell, and Williams. (2)
Cultivation and production technology (plant spacing, tillage
systems, fertilizer types and levels, weed control, depth of
planting). (3) Plant protection (insects, diseases).
A map shows the Second Crop Research Project and its
components within the entire country. Turkey is on about
the same latitude as southern Indiana in the USA. Izmir, on
the western Mediterranean coast is at 38º 35’N. Antalya, on
the southern Mediterranean coast, is at 36º 52’N. Address:
Regional Research Inst., P.O. Box 39, Antalya, Turkey.
2532. Hartwig, E.E.; Buehring, N.; Young, L.D. 1983. Effect
of the soybean cyst nematode on soybean production under
different management systems. MAFES Research Highlights
(Mississippi Agricultural and Forestry Experiment Station)
46(4):6-7. April.
• Summary: “The present study was begun to (1) identify
problems that might develop where SCN-resistant varieties
are grown continuously on SCN-infested soil, (2) determine
whether there are advantages from including SCNsusceptible varieties in a production system along with
resistant varieties and (3) determine whether production
efﬁciency is improved by the use of a nematicide.”
“Results of this study, along with results obtained in
Tennessee (Epps et al.) demonstrate the effectiveness of
SCN-resistant varieties in a soybean production program.
Resistant varieties appear equal in effectiveness where
SCN is a problem, as they have for many years where
phytophthora rot, bacterial pustule or the common root-knot
nematode are production problems.
“Use of a nematacide or including a susceptible variety
in a planting sequence did not result in higher yields;
therefore, little can be gained from regular sampling of
the soil to determine cyst numbers when well-adapted,

highly productive soybean varieties resistant to the soybean
cyst nematode are grown on soil of the type used in this
study.” Address: 1. Research Agronomist, ARS, USDA,
MAFES Delta Branch [Stoneville, Mississippi]; 2. Assoc.
Agronomist, MAFES Northeast Branch; 3. Research Plant
Pathologist, ARS, USDA, West Tennessee Exp. Station,
Jackson, Tennessee.
2533. Marking, Syl. 1983. Iron chlorosis steals yields:
Disease thrives on high lime soils. Soybean Digest. April. p.
51N.
• Summary: Discusses nutrient deﬁciency. “Until resistant
varieties came along, application of foliar iron was the only
alternative for iron chlorosis. It can be effective, but timing is
critical. Most effective treatment, says Fehr, is a single spot
treatment with the iron chelate Sequestrene 138Fe, produced
by Ciba-Geigy.”
Note: In April 1991 Dr. Walter Fehr said that chlorosis
was not a disease. Here the writer says that it is.
2534. Soybean Digest. 1983. Nematicides help corral
[soybean] cyst nematode. April. p. 66.
• Summary: “Ric Watkins, who farms about 900 acres near
Hunter, Arkansas, recalls how he discovered a problem in his
beans. ‘I had one ﬁeld in 1979 that looked like it had holes
where the beans had drowned out. The leaves turned yellow
and dropped off.’
“Soil samples conﬁrmed his suspicions: soybean
cyst nematode. His solution was to begin the next season
spending $15 per acre to apply a nematicide–Temik.
“Although it takes a three bushel per acre yield increase
to pay for the material, Watkins says the nematicide lets
him plant higher-yielding, non-resistant varieties. His 1982
yield average was 30 bushels for treated beans and 25 to 27
bushels per acre for his check rows.
“Another farmer who turned to nematicides to control
cyst nematode is Johnny Holzhauer of Gillette, Ark.
Holzhauer, who farms with son Jody and son-in-law Randy
Womack, has fought nematodes for 10 years after identifying
them with soil samples.
“But for the past 3 years, yields have averaged 50 to
55 bushels per acre. Holzhauer credits these yields to a
combination of production practices including nematode
control with nematicides. His 8-row planter, ﬁtted with
hoppers for an in-furrow nematicide application, lets him
apply nematicides on all his bean ground. In 1982, he raised
550 acres of irrigated beans. He points out that nematodes
aren’t a problem every year, but nematicides level out the
losses.
“Watkins and Holzhauer aren’t alone in their nematode
battles. Bob Riggs, University of Arkansas plant pathologist,
says 75% of the crop acreage in Arkansas is infested and
yield losses of 5% to 10% are common. He knows of one
ﬁeld so severely damaged that it was plowed under–a total
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loss.
“Other states have soybean cyst nematode trouble,
too. West Tennessee farmers lost $12 million worth of
beans to nematodes in 1982. That’s the estimate from
Melvin Newman, University of Tennessee Extension plant
pathologist. ‘And with all the moisture we had, we saw less
nematode damage than we would have with less optimal
growing conditions,’ he adds.
“Riggs explains the reason for such widespread damage.
‘What’s happening is that nematode populations are proving
much more variable then we suspected. They have the
ability to parasitize a range of resistant varieties. We’re
seeing a buildup of nematode populations even on Bedford
variety soybeans. Any resistant variety can get damage if the
nematode population gets high enough,’ he says.
“That’s what happened a few years ago to Pickett and
Forrest varieties. With continued planting, the prevalent race
3 nematode gradually was replaced by race 4. Now, varieties
with resistance to race 4, such as Bedford, Nathan and Jeff,
appear to be breaking down, with no replacement in sight.
“Riggs hasn’t identiﬁed a race 5 nematode yet. ‘We do
have populations that reproduce on Bedford and Jeff, but
they may not be race 5.’
“Riggs says he sees no possibility of stopping the
spread of the nematode infestation, although he does see
a slowdown in the buildup. ‘Even crop rotation will not
eliminate the problem,’ he says. But it will reduce the cyst
population.
“’We’ve kept soybeans and other host crops out of
ﬁelds for up to 9 years and haven’t been able to eradicate
the population. But by using a rotation system, you can
minimize nematode damage.’
“Riggs recommends a 3-year production rotation: one
year in a nonhost crop such as sorghum, rice or cotton, one
year in a nematode-resistant soybean variety and then a year
in a susceptible variety.
“This rotation will reduce the population enough that the
susceptible variety can be grown,’ he says.
“Other research in Arkansas includes testing of new
biological control measures like soil-applied fungi.
“And, investigators are continuing to evaluate chemical
controls. Riggs says of the various nematicides available,
Temik and Soilbrom have proven most effective. But he
points out nematicides are expensive.
“In Tennessee, Newman says you can expect the
nematode problem to get worse, especially where soybean
monoculture is prevalent.
“’Where we’re planting creek bottoms and can’t grow
anything else, we’re going to see greater problems,’ he notes.
“’Resistant varieties may not be the total answer
anymore. All we can do is encourage growers to regularly
sample their soybean ﬁelds to monitor the nematode
population, and rotate if possible.’
“If you suspect soybean cyst nematode on your farm,

it’s important to soil test. Once you know what you’re up
against, you can plan your strategy for controlling SCN.”
A photo shows: “Gillette, Ark., grower Johnny
Holzhauer found nematodes in his bean ﬁelds 10 years ago
but still harvests good yields thanks to a combination of
production practices.”
2535. Wolffhardt, D. 1983. The soybean situation in Austria.
Eurosoya No. 1. p. 49-50. [Eng]
• Summary: “The only time when a signiﬁcant amount of
soybeans were grown in Austria was in the last years of
World War II, when the crop was cultivated on about 2,400
ha. During the 1980s soybean growing was mainly limited
to experiments on farms. The extent of these experiments
was approximately 50 ha in 1980, 13 ha in 1981, and 15
ha in 1982. The average yield was about 1,850 kg/ha in
1980. Institutes at which work is done on soyabeans besides
the Federal Institute of Plant Production: Universitaet für
Bodenkultur, Gregor Mendelstrasse 33, A-1180 Wien;
Institut für Pﬂanzenbau und Pﬂanzenzuechtung (Director:
Prof. Dr. O. Steineck). Dr. R. Gretzmacher, Breeding of
soyabeans; Institute für Pﬂanzenschutz (Director: Prof. Dr. J.
Weindlmayr).” Address: Bundesanstalt fuer Pﬂanzenschutz,
Alliertenstrasse 1, A-1021 Vienna, Austria.
2536. Hughey, Ann. 1983. More ﬁrms pursue genetic
engineering in quest of plants with desirable traits. Wall
Street Journal. May 10. p. 60.
• Summary: Companies that watch rising population and
food demand curves see promising proﬁt possibilities in
“plant bioengineering.” Research in the ﬁeld is “exploding,”
led by companies including Allied Corp., Du Pont Co.,
Monsanto Co., Stauffer Chemical Co., Eli Lilly & Co., CibaGeigy Corp. and Rohm & Haas Co.
These companies hope to improve crop yields by
“endowing plants with resistance to herbicides, insects, salt,
water, heat, cold, drought, viruses and other adverse factors.”
Address: Staff reporter.
2537. IITA. 1983. Soybean improvement at the International
Institute of Tropical Agriculture: A position paper. Ibadan,
Nigeria: IITA. iii + 26 p. May. 28 cm. [9 ref]
• Summary: This paper, also titled “IITA’s Soybean
Improvement Program,” was written by E.A. Kueneman,
W.R. Root, D. Shannon, and K. Dashiell, although their
names do not appear on the title page.
Contents: Introduction. The potential and importance of
expanding soybean production in Africa: General comments,
country activities. Biological constraints to production and
research undertaken to minimize constraints: Seed longevity
and establishment, nitrogen ﬁxation in soybeans, soybean
agronomy research and soil fertility studies, entomology.
Cooperation with national programs.
The current expansion of soybeans in Nigeria has been
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founded on years of research. In the mid-1960s the Institute
for Agricultural Research (IAR) initiated a soybean breeding
program and in 1983 released two lines from a cross between
Malayan and Clemson Non-shattering. Address: Ibadan,
Nigeria.
2538. Iwaki, Mitsuro; Thongmeearkom, Pornpod; Honda, Y.;
Deema, N. 1983. Soybean crinkle leaf: A new whiteﬂy-borne
disease of soybean. Plant Disease 67(5):546-48. May. [9 ref]
• Summary: Soybean crinkle leaf virus (SCLV), transmitted
by the whiteﬂy (Bemisia tabaci) in a persistent manner is a
new disease reported from Thailand. Address: 1&3. Inst. for
Plant Virus Research, Tsukuba Science City, Yatabe, Ibaraki,
305 Japan; 2&4. Div. of Plant Pathology and Microbiology,
Dep. of Agriculture, Bangkhen, Bangkok 9, Thailand.
2539. Kueneman, E.A.; Root, W.; Shannon, D.; Dashiell,
K.E. 1983. Soybean improvement at the International
Institute of Tropical Agriculture: A position paper. IITA,
PMB 5320, Oyo Road, Ibadan, Nigeria. 31 p. May. [9 ref.
Eng]
• Summary: Contents: Introduction. The potential and
importance of expanding soybean production in Africa:
General comments, agro-climatic suitability for rainfed
production, country activities. Research undertaken to
minimize biological constraints to production: Seed
longevity and establishment, nitrogen ﬁxation in soybeans.
Soybean agronomy research. Entomology. 6. Cooperation
with national programs.
Under “country activities,” soybean programs in the
following countries are discussed in detail: In West Africa:
Nigeria, Ivory Coast, Cameroon, Benin, Togo, Ghana, Sierra
Leone, and Senegal. In Central Africa: Rwanda and Zaire. In
Southern Africa: Zimbabwe and Zambia.
The title page reads “IITA’s Soybean Improvement
Program: A Position Paper.” Address: 1&4. Soybean
breeder, IITA, Ibadan; 2. Soybean breeder, IITA, Zaria; 3.
Agronomist.
2540. Power, Christopher. 1983. Fat in the ﬁre. Forbes
131:121-22. June 6.
• Summary: The basic problem with soybeans is that they
are essentially a poor man’s food. “In every country where
soybeans are a staple, demand drops as incomes rise.” Cheap
petroleum after World War II ended the demand for soybean
oil in non-food industrial products. But now soybean oil
is nearly competitive again with petroleum. If you add
hydrogen to soybean oil, you get a high yield of fatty acids,
those long carbon chains that give soaps, detergents, and
plastics their adhesive quality. New potential uses: As a
pesticide carrier, for grain dust control, and as a specialty
chemical (the fatty acids have already been added to
polyvinyl chloride to make plasticizers). Its main competitors
are tallow and palm oil, which sells for less.

2541. Harper, J.D.; McPherson, R.M.; Shepard, M. 1983.
Geographical and seasonal occurrence of parasites,
predators and entomopathogens. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 7-19. Chapt. 2. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [87*
ref]
• Summary: Contents of Chapter 2, which is about integrated
pest management:
Parasites
Parasites of Soybean Loopers
Parasites of Heliothis zea
Parasites of the Green Cloverworm
Parasites of the Velvetbean Caterpillar
Parasites of the Mexican Bean Beetle
Parasites of the Southern Green Stink Bug
Parasites of the Green Stink Bug
Parasites of Euschistus spp
Parasites of Other Stink Bug Species
Parasites of the Bean Leaf Beetle
Parasites of Other Insect Pests
Predators
Geographic Distribution
Seasonal Distribution
Entomopathogens
Geographic Distribution
Seasonal Distribution
Conclusions
Literature Cited Address: 1. Dep. of Zoology and
Entomology, Auburn Univ., Auburn, Alabama; 2. Dep. of
Entomology, Virginia Polytechnic Inst. and State Univ.,
Eastern Virginia Research Station, Warsaw, VA; 3. Dep. of
Entomology, Clemson Univ., Clemson, South Carolina.
2542. Inputs Outlook and Situation (USDA Economic
Research Service). 1983. Pesticides. IOS-1. p. 3-10. June.
• Summary: This is the ﬁrst issue of Inputs Outlook and
Situation, to be published quarterly. The three inputs
discussed are pesticides, energy, and farm machinery.
Table 1 (see next page) +gives “Costs of pesticides for
selected U.S. crops, 1979 and 1981.” Pesticides include
herbicides, insecticides, and fungicides.
2543. Jones, Walker A., Jr.; Young, S.Y.; Shepard, M.;
Whitcomb, W.H. 1983. Use of imported natural enemies
against insect pests of soybean. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 63-77. Chapt. 8. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [52
ref]
• Summary: Contents: Rationale for importations. History
of importations for soybean insect pest control: Mexican
bean beetle, velvetbean caterpillar, southern green stink
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Entomopathogens. Viruses. Protozoa. Bacteria. Address: 1.
Dep. of Entomology, Iowa State Univ., Ames, IA; 2. Dep. of
Entomology, Mississippi State Univ., Mississippi State, MS;
3. Dep. of Entomology and Nematology, Univ. of Florida,
Gainesville, FL; 4. Dep. of Entomology, Univ. of Arkansas,
Fayetteville, AR.

bug, pathogens of Lepidoptera, CIPM importation program.
Soybean insect pests as targets for imported natural enemies:
The soybean crop environment, exotic vs. native pests,
potential target pests.
“The introduction and establishment of exotic natural
enemies of pests is commonly termed ‘classical biological
control’... The introduction and use of new natural enemies
in the United States speciﬁcally for suppression of soybean
insect pest populations has, until recently, been restricted
to a few isolated importations. However, the only 2 serious
attempts have been successful... An importation program
initiated in 1980, sponsored by the Consortium for Integrated
Pest Management–Soybean Subproject, now provides
much needed information and organisms for use in classical
biological control within the integrated pest management
framework in soybean.” Address: 1. USDA, ARS, Southern
Field Crop Research Insect Lab., Stoneville, Mississippi.
2544. Mayse, M.; Pitre, H.N.; Whitcomb, W. 1983. Effects
of cultural practices on natural enemies. South Carolina
(Clemson) Agricultural Experiment Station, Southern
Cooperative Series, Bulletin No. 285. p. 49-55. Chapt.
6. June. Regional Research Project S-74. Natural Enemy
Subcommittee. [32 ref]
• Summary: Contents: Planting date. Row spacing. Tillage.
Cultural practices outside the crop. Address: 1. Dep. of
Entomology, Univ. of Arkansas, Fayetteville, AR; 2. Dep. of
Entomology, Mississippi State Univ., Mississippi State, MS;
3. Dep. of Entomology and Nematology, Univ. of Florida,
Gainesville, FL.
2545. Pedigo, L.P.; Pitre, H.N.; Whitcomb, W.H.; Young,
S.Y. 1983. Assessment of the role of natural enemies in
regulation of soybean pest populations. South Carolina
(Clemson) Agricultural Experiment Station, Southern
Cooperative Series, Bulletin No. 285. p. 39-48. Chapt.
5. June. Regional Research Project S-74. Natural Enemy
Subcommittee. [85 ref]
• Summary: Contents: Predators. Parasites.

2546. Pitre, H.N. ed. 1983. Natural enemies of arthropod
pests in soybean. South Carolina (Clemson) Agricultural
Experiment Station, Southern Cooperative Series, Bulletin
No. 285. 90 p. June. Regional Research Project S-74. Natural
Enemy Subcommittee. [526 ref]
• Summary: Contains ten chapters by various authors on
subjects related to integrated pest management. This bulletin
was published individually by a number of the agricultural
experiment stations of the southern U.S. states. Address:
Dep. of Entomology, Mississippi State Univ., Mississippi.
2547. Shepard, M.; Marston, N.; Carner, G. 1983. Sampling
predators, parasites and entomopathogens. South Carolina
(Clemson) Agricultural Experiment Station, Southern
Cooperative Series, Bulletin No. 285. p. 20-31. Chapt.
3. June. Regional Research Project S-74. Natural Enemy
Subcommittee. [91* ref]
• Summary: Contents: Bacterial diseases: Bacterial blight,
Bacterial pustule, Wildﬁre, Bacterial wilt, Rhizobiuminduced chlorosis.
Fungus diseases–Diseases affecting leaves: Brown spot,
Downy mildew, Target spot, Frogeye leaf spot, Phyllosticta
leaf spot, Powdery mildew, Black patch, Alternaria leaf spot.
Fungus diseases affecting roots and stems: Brown stem
rot, Stem canker, Phytophthora rot, Pythium rot, Rhizoctonia
rot, Fusarium root rot, Anthracnose, Phymatotrichum root
rot, Charcoal rot, Sclerotial blight, Stem rot. Fungus diseases
affecting seed: Purple seed stain, Soybean smut, Pod and
stem blight, Yeast spot.
Virus diseases: Soybean mosaic, Bud blight, Yellow
mosaic,
Diseases caused by nematodes: Root-knot nematode,
Soybean cyst nematode, Sting nematode, Other nematodes,
Relation of nematode injury to other diseases.
Nutritional diseases: Potassium deﬁciency, Nitrogen
deﬁciency, Iron deﬁciency, Manganese deﬁciency,
Molybdenum deﬁciency,
Miscellaneous causes of damage: Herbicide injury,
Arsenic injury, Root damage and drought, Lightning injury.
“Caution” If pesticides are handled or applied
improperly, or if unused parts are disposed of improperly,
they may be injurious to humans, domestic animals,
desirable plants, pollinating insects, ﬁsh, or other wildlife,
and may contaminate water supplies. Use pesticides only
when needed and handle them with care. Follow the
directions and heed all precautions on the container label.”
Introduction: “Annual losses from all soybean diseases
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have been estimated at 12 percent of the total crop. The
severity of disease and amount of loss depend upon
environmental conditions, such as temperature and humidity.
Disease-free soybean ﬁelds in the United States are the
exception rather than the rule, and it is not unusual to ﬁnd
ﬁelds with several diseases present. All diseases do not occur
every year in a locality. A disease may be very destructive
one year and not apparent the next.
“All soybean diseases reduce yields. The amount of loss
depends on the type of disease, the severity of the disease
on each plant, and the number of plants infected. Yield
reductions are not usually severe enough to be observed
directly by the producer. For example, severe bud blight
leaves no doubt in the producer’s mind that yield is being
greatly reduced; but bacterial blight, downy mildew, and
brown stem rot, which reduce yields as much as 20 percent,
are not obvious on the basis of plant symptoms alone.
“Some soybean diseases are now effectively controlled
by use of resistant varieties. Other diseases, such as soybean
wilt, bud blight, and brown stem rot, warrant control but
cannot now be controlled easily and effectively.
“Soybean diseases are caused by bacteria, fungi, viruses,
and nematodes that depend on the plant for their nutrition.
The constant feeding of these organisms on soybeans
weakens the plants so that they do not grow properly and
fail to produce maximum yields. This handbook presents
information on diseases, various nutritional disorders, and
miscellaneous causes of damage to soybean plants.” Address:
1&3. Dep. of Entomology, Clemson Univ., Clemson, South
Carolina; 2. USDA, ARS, Biological Control of Insects Lab.,
Columbia, Missouri.
2548. Stimac, Jerry L.; O’Neil, Robert J. 1983. Modeling
the impact of natural enemies on insect pests of soybean.
South Carolina (Clemson) Agricultural Experiment Station,
Southern Cooperative Series, Bulletin No. 285. p. 78-87.
Chapt. 9. June. Regional Research Project S-74. Natural
Enemy Subcommittee. [42 ref]
• Summary: Contents: Assessing impacts of natural
enemies on pests. Representation of natural enemy-induced
mortality in pest population models. Modeling effects
of host-speciﬁc natural enemies. Models of host/parasite
populations. Predator/prey models. Modeling pathogen/
host dynamics. Generic natural enemy models. Research
needs for incorporating impacts of natural enemies into
population models of soybean insect pests. Address: Dep. of
Entomology and Nematology, Univ. of Florida, Gainesville,
FL.
2549. Turnipseed, S.; Kogan, M. 1983. Soybean pests and
indigenous natural enemies. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 1-6. Chapt. 1. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [19

ref]
• Summary: Contents: Major pests. Indigenous natural
enemies of major pests. Concluding remarks. Address: 1.
Dep. of Entomology, Clemson Univ., Edisto Exp. Station,
Blackville, South Carolina; 2. Illinois Natural History
Survey, Urbana, IL.
2550. Van Duyn, John W.; McLeod, Paul J. 1983. Pesticide
effects on natural enemies. South Carolina (Clemson)
Agricultural Experiment Station, Southern Cooperative
Series, Bulletin No. 285. p. 56-62. Chapt. 7. June. Regional
Research Project S-74. Natural Enemy Subcommittee. [53
ref]
• Summary: Contents: Arthropod natural enemies.
Entomopathogens: Fungi, viruses, bacteria, protozoans. Pest
response to natural enemy decimation. Address: Dep. of
Entomology, North Carolina State Univ., Raleigh, NC.
2551. Yeargan, K.V.; Todd, J.W.; Mueller, A.J.; Yearian,
W.C. 1983. Dynamics of natural enemy populations. South
Carolina (Clemson) Agricultural Experiment Station,
Southern Cooperative Series, Bulletin No. 285. p. 32-38.
Chapt. 4. June. Regional Research Project S-74. Natural
Enemy Subcommittee. [65* ref]
• Summary: Contents: Predators. Parasites.
Entomopathogens. Address: 1. Dep. of Entomology, Univ.
of Kentucky, Lexington, KY; 2. Dep. of Entomology and
Fisheries, Georgia Coastal Plain Exp. Station, Tifton, GA;
3-4. Dep. of Entomology, Univ. of Arkansas, Fayetteville,
AR.
2552. Howell, Robert W. 1983. Historical development of
the United States soybean industry. INTSOY Series No. 25.
p. 11-15. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds.
Soybean Research in China and the United States (College of
Agric., Univ. of Illinois at Urbana-Champaign). [8 ref]
• Summary: An excellent, comprehensive overview.
“The soybean industry in the United States is unique
for the speed with which it grew to play a dominant role in
the nation’s agricultural and economic sectors. Nowhere in
the country’s past, nor in the history of civilization, is there
another example of a crop that advanced in importance
as quickly as the soybean. Soybeans now are the second
most valuable crop produced in the U.S., exceeded only by
maize, and are a major export commodity serving strong and
stable markets in western Europe and Japan, and developing
markets in Latin America and elsewhere.
“Soybeans were not an important crop when Europeans
were settling and developing the Americas. The historically
important crops were cotton, maize, tobacco, and wheat,
which provided food and ﬁber, and were items of commerce
that formed the economic foundation of the New World.
The ﬁrst report of soybeans in the U.S. was 1804, when
soybeans were referred to brieﬂy in an article by J. Mease, a
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physician in Pennsylvania who was an enthusiastic gardener.
Mease did not report the source of the soybeans in his
garden but presumably they came from Asia via Europe. [*
Footnote. See ‘Introduction of the soybean to North America
by Samuel Bowen in 1765,’ by Hymowitz and Harlan, in
Economic Botany, vol. 37 (in press)]. By the end of the 19th
century, the crop was known throughout the eastern and
central parts of the U.S.
“How did the soybean miracle come about? How and
why was it possible for soybeans to penetrate and dominate
agricultural economic systems that had been stable for
centuries?
“The soybean story is an illustration of the right
commodity in the right place at the right time. Many factors
came together to create a market and a new product which
could respond to demand. Mechanized agriculture was
reducing the use of animal power. The number of draft
animals was declining, releasing millions of hectares that had
been used to produce feed for horses and mules. Synthetic
ﬁbers were replacing cotton. Production of surplus crops
was being curtailed by government policy. Meanwhile, a
national shortage of vegetable oils was becoming more
severe as population grew. There was growing appreciation
of the importance of well-balanced protein in human and
animal diets. It was known that soybeans were processed for
oil and meal in China. The situation was favorable for a new
crop that would maintain farm income and contribute to the
national economy. Soy-beans could satisfy market demand,
and proved well adapted to existing farming systems,
especially in the maize system of the northern states and the
cotton system of the south. The fact that soybeans yield two
products, highly unsaturated oil and protein with amino acid
distribution similar to cow’s milk, brought acceptance by
different groups of users and provided stability as markets
for oil or protein meals ﬂuctuated. The most important single
event in soybean history in the U.S. was the appointment of
W.J. Morse in 1907 as director of soybean research in the
U.S. Department of Agriculture (USDA). Earlier, C.V. Piper
initiated work on soybeans in the USDA. For more than
40 years, Morse promoted research, education, production,
and marketing of soybeans. He was instrumental in the
organization of the American Soybean Association in 1921
and served three times as its president. Morse traveled
widely in the U.S., offering seed and persuading farmers to
try this new crop. He spent 1929 to 1931 in China collecting
soybean seeds. He led the cooperative research program of
the USDA and state agricultural experiment stations, which
began in 1936, until 1949.
“Soybean research began at the University of Illinois,
as at many other universities, before the beginning of
the 20th century. Our ﬁrst research bulletin concerning
soybeans was published in 1897. Soybeans have been
grown at the Agronomy South Farm every year since the
farm’s establishment in 1903. The ﬁrst breeder/geneticist

with primary responsibility for soybeans at the University
of Illinois was C. M. Woodworth, who joined the faculty
in 1920. Woodworth was a geneticist and constructed the
ﬁrst chromosome map for soybeans. He developed the
cultivars Illini and Chief and made the cross which led to
the development of the cultivar Lincoln. Lincoln, released
jointly by the University of Illinois, USDA, and several other
universities in 1943, was the ﬁrst cultivar to be developed
from a purposeful hybridization, and the ﬁrst to be produced
from the cooperative program formalized in 1936.
“A contemporary of Woodworth, J.C. Hackleman, was a
crop extension specialist in Illinois from 1919 until he retired
in 1956. Hackleman was one of the organizers of the Illinois
Crop Improvement Association and an ardent supporter
of soybeans. He and his extension colleagues in other
states appreciated the potential of soybeans and strongly
encouraged farmers to try them. Along with Hackleman
and Woodworth, W.L. Burlison, head of the Department of
Agronomy at the University of Illinois from 1921 to 1951,
was among those instrumental in establishing Illinois as the
principal soybean producing state.
“Developments in Illinois were paralleled in other
universities and states where interest in soybeans was
growing. J.L. Cartter, a graduate student at the University
of Wisconsin, was hired by USDA as a soybean agronomist
in 1928 and stationed at Holgate, Ohio. In 1935, Congress
enacted the Bankhead-Jones Act which provided for regional
research on major agricultural problems. In 1936, under the
authority of this act, the U.S. Regional Soybean Industrial
Products Laboratory was established at the University of
Illinois, and Cartter moved to Illinois to lead the production
research at the Laboratory. In 1942, the utilization research
was transferred to the Northern Regional Research
Laboratory at Peoria, Illinois. The production research
program remained at the University [in Urbana]. Plant
breeders were employed by USDA and stationed at Illinois,
Iowa State, and Purdue (Indiana) universities, and later at
Stoneville (Mississippi), North Carolina State University,
and the universities of Florida, Minnesota, and Missouri.
“The cooperative production research program of USDA
and the states has had a strong foundation in breeding and
genetics. Until recently, virtually all soybean production
in the U.S. involved cultivars developed in the cooperative
program of USDA and state breeders. Clark, Hawkeye,
Lee, Wayne, and Williams are examples of cultivars
developed in the cooperative program which have achieved
dominant positions in various soybean producing areas.
Some originated in Canadian programs with which U.S.
researchers have cooperated closely and effectively. The
group of pioneering soybean breeders, who deserve much of
the credit for the success of soybeans, included R.L. Bernard,
E.E. Hartwig, A.H. Probst, C.R. Weber, M.G. Weiss, and
L.F. Williams. Approximately 25 states participate in the
cooperative program and have designated agronomists as
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collaborators. However, few had active state-employed
breeders prior to 1960. One state breeder who should be
mentioned with the above is J.W. Lambert, University of
Minnesota.
“After the retirement of Morse, Weiss was leader of
soybean investigations in USDA from 1949 to 1953. Then
came H.W. Johnson, who, next to Morse, probably had the
greatest inﬂuence on the development of soybean research.
Johnson led soybean investigations from 1954 to 1964, a
period during which the soybean cyst nematode was found
for the ﬁrst time in the U.S., the ﬁrst disease-resistant
cultivars were developed, and a signiﬁcant increase in size
and scope of soybean research staff occurred.
“Prior to 1965, the only company with a soybean
cultivar development program was Coker’s Pedigreed
Seed Co., South Carolina, where H. Webb was the soybean
breeder. In 1965, a group of midwestern seed companies
formed the Soybean Research Foundation, Inc., and
employed A.L. Matson of Missouri as a soybean breeder.
Following enactment of the Plant Variety Protection Act of
1970, which enables the developer to retain ownership and
control of a cultivar as if it were patented, several companies
established soybean cultivar development groups. The
act stimulated interest in new techniques, such as genetic
engineering, and it is probable that company-developed
cultivars will occupy more of the market in the future.
“B. Koehler, a contemporary of Woodworth at
Illinois in the 1920’s, was one of the ﬁrst pathologists to
become interested in soybean diseases. A few years after
establishment of the cooperative program with breeders in
1936, plant pathologists were added. W.B. Allington joined
the USDA group at Urbana during World War II and D.W.
Chamberlain joined in 1947. Pathologists have worked
closely with soybean breeders since breeding for disease
resistance has proved to be a powerful means of controlling
soybean diseases. Soybeans so far have been spared the
ravages of a major pestilence, due at least in part to vigilance
of soybean workers and some brilliant research to deal with
emerging problems. Phytophthora rot devastated ﬁelds in
parts of Ohio and Indiana and was beginning to appear
elsewhere about 30 years ago.” Continued. Address: Prof.
Emeritus and former head, Dep. of Agronomy, Univ. of
Illinois, and former leader, soybean investigations, USDA.
2553. Howell, Robert W. 1983. Historical development of
the United States soybean industry (Continued–Document
part II). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B.
Sinclair, and Wang Jin-ling, eds. Soybean Research in China
and the United States (College of Agric., Univ. of Illinois at
Urbana-Champaign). [8 ref]
• Summary: (Continued): Prompt response, notably by
pathologist A.F. Schmithenner of Ohio State University,
breeder R.L. Bernard (USDA), and pathologist M.J.
Kaufmann at Illinois, led to discovery of genetic resistance

which was incorporated by backcrossing to produce resistant
cultivars of good agronomic quality. The ﬁrst such cultivars
were released in 1963. Additional races of Phytophthora
megasperma f. sp. glycinea have appeared but the disease
has been adequately controlled.
“A more dramatic case involved the soybean cyst
nematode. First identiﬁed in North Carolina in 1954, the cyst
nematode soon was discovered in the Mississippi Delta. It
is now known to be distributed in soybean production areas
from the Gulf of Mexico almost to the Canadian border.
Resistance to races 1 and 3 of the nematode was discovered
in the cultivar Peking, which was introduced into the U.S. in
1906. Resistance involved a complex of several genes, one
of which was linked closely to the gene for black seed coat,
a trait unacceptable in the U.S. soybean market. However,
intensive research by C.A. Brim and J.P. Ross (North
Carolina), A.L. Matson and L.F. Williams (Missouri), J.M.
Epps (Tennessee), E.E. Hartwig (Mississippi), and others
resulted in the ﬁrst commercially acceptable resistant cultivar
in 1967, and others followed. However, additional races of
the nematode were identiﬁed. Cultivars with resistance or
tolerance are available in maturity groups for which the cyst
nematode is a problem.
“Research on weed and insect control in soybeans was
slower to develop. In the early 1960’s, there was a signiﬁcant
increase in weed research. During the following decade,
improved weed control methods probably contributed more
than any other single factor to improvement in soybean
yields. Increased emphasis on insect control research is very
recent, reﬂecting awareness of the seriousness of insect and
disease losses, especially in the southern states, and the
opportunities for effective and safer insect control through
integrated pest management. Integrated pest management
is a coordinated system of chemical, physical, and cultural
pest control measures that will ensure favorable economic,
sociological, and environmental consequences.
“Plant physiologists have worked with soybeans for
many decades. The pioneering work of H.A. Allard and
W.W. Garner on photoperiodism in the second decade of
this century included soybeans as one of the three crops
studied. Their work and later studies on photoperiodism
by H.A. Borthwick, S.B. Hendricks, and M.W. Parker
led to identiﬁcation of phytochrome and were the basis
for the maturity group system. Soybean physiology did
not become a subject of widespread interest until about
1960. Since that time, the number of physiologists and the
scope of physiological research have expanded rapidly.
W.L. Ogren (USDA/UIUC) and his associates have made
major contributions to the understanding of photosynthesis,
especially photorespiration, a process occurring in noncereals
and some cereals that drains the plant of some of the product
of photosynthesis. The existence of photorespiration is
a major biochemical difference between soybeans and
maize, effectively limiting soybean production potential to
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something less than that of maize.
“Some proposed uses of soybeans have not succeeded.
Use as a raw material for production of plastics has been
mentioned frequently. About 1940, Henry Ford used plastics
made from soybeans to build auto bodies. The bodies were
highly resistant to damage, but other raw materials such as
petro-chemicals were more economical than soybeans at the
time.
“Meanwhile, research expanded on uses of soybeans
at the USDA laboratory in Peoria, in universities, and in
industrial laboratories. At Peoria, a strong utilization research
group developed under the leadership of J.C. Cowan. Others
who have made signiﬁcant contributions included H.J.
Dutton, J.J. Rackis, A.K. Smith, and W.J. Wolf. Research
on food uses at UIUC began in 1930. Similar studies were
undertaken elsewhere. The great development of soybeans
in the U.S. has been based on oil extraction, followed by
uses of oil and oilmeal. Soybean oil is used mostly in food
products, 95% of domestic use being salad oils, shortenings,
and foods prepared with them. The oilmeal, high in wellbalanced protein, is used in poultry and livestock feeds.
Only 3% is used to manufacture industrial or human food
products. In recent years, soy protein has been used to create
products which simulate other foods in texture, appearance,
and other qualities.
“For many years there has been interest in soyfoods
such as tofu, whey, cheese, and meat analogues, especially
in international programs and for vegetarians. Recently,
a number of soy beverage products were developed by a
team including A.I. Nelson, M.P. Steinberg, and L.S. Wei of
UIUC. Interest in soyfoods seems to be increasing. A number
of small companies and individuals who are interested in
soybean food use have formed the Soycrafters Association,
Colrain, Massachusetts. They are active in disseminating
information on use of soybeans as a human food, including
traditional oriental food and western dishes.
“A key to the continued expansion of soybeans has been
the parallel development of uses, markets, and products. In
the beginning, U.S. soybeans were grown as a hay crop. The
ﬁrst production of soybean oil and meal in the U.S. occurred
in 1911 in Seattle, Washington, with the soybeans imported
from northeast China. The earliest record of processing
of American-grown soybeans for oil and meal was at
Elizabeth City, North Carolina, in 1915. Since 1941 soybean
production primarily has been for processing and export, and
hay use now is less than 1% of total production.
“Farmers need assurance of a market if they are to
become interested in a new crop. In the early days of
commercial soybean production, this assurance was given by
a few pioneering processors. In 1922, A.E. Staley, founder
of the company which today has oil and meal extraction
facilities in Champaign and Decatur, Illinois, and elsewhere,
announced that he would begin processing soybeans that
year. He guaranteed that he would buy all the soybeans that

farmers would grow. Not long after, E.D. Funk, of Funk’s
Seeds in Bloomington, Illinois, offered a guaranteed price.
Another pioneer was D.W. McMillen of Fort Wayne, Indiana,
founder of Central Soya, a major processor of soybeans.
“The decision of these and other business leaders to
commit themselves and their organizations to soybeans,
and especially their assurances to farmers, started soybeans
on the tremendous expansion of the last 60 years. These
steps could not have succeeded if the processors had not
had markets for their products. One such early market was
in New York, where the Grange League Federation needed
meal for dairy cows. In subsequent years, swine and poultry
feed has used a major fraction of soybean meal production.
It is unlikely that the expansion of the U.S. poultry industry
would have occurred without feeds based on soybeans.
“From the small beginnings of soybean processing in
Seattle and Elizabeth City, a strong and extensive system
of soybean mills developed. The mills have become larger
and somewhat fewer. There are now about 115 mills listed
in Soya Bluebook, a publication of the American Soybean
Association. A modern mill can process 2,700 metric tons
of soybeans per day, requiring the production from nearly
90,000 hectares annually. Median capacity is 1,257 metric
tons per day. Although soybean processing still is referred
to as “crushing,” the transition from extraction by hydraulic
presses to solvent extraction was completed by 1970. Parallel
to development of the milling industry was development of
facilities for transportation, storage, and futures markets.
“Establishment of the American Soybean Association in
1921 has been mentioned. The secretary of the association
from 1940 until 1967 and the founder of the Soybean
Digest in 1940 was G.M. Strayer of Hudson, Iowa. He
was instrumental in guiding the soybean industry into
foreign markets. In 1949 he and J.L. Cartter were the ﬁrst
people to be sent to Europe to explore possible markets
for U.S. soybeans. After a trip to Japan in 1955, the
Japanese-American Soybean Institute was formed in 1956”
(Continued). Address: Prof. Emeritus and former head, Dep.
of Agronomy, Univ. of Illinois, and former leader, soybean
investigations, USDA.
2554. Hu, Jicheng; Guo, Shougui; Yu, Zilin. 1983. Major
diseases and pests of soybeans in China. INTSOY Series No.
25. p. 52-55. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds.
Soybean Research in China and the United States (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Major diseases of
soybeans [in north and south China]. Major insect pests of
soybeans. Parasitic weeds. The control of soybean diseases
and insect pests: Agricultural management (Resistant
cultivars, rotation and cultivation, seed selection), chemical
control, biological control.
Tables show: (1) Major diseases of soybeans in China.
(2) Major insect pests of soybeans in China. Address:
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1-2. Jilin Academy of Agricultural Sciences; 3. Oil Crops
Research Inst., Chinese Academy of Agricultural Sciences.
2555. Hymowitz, Theodore. 1983. Germplasm collection,
management, and evaluation: The subgenus Glycine.
INTSOY Series No. 25. p. 69-70. B.J. Irwin, J.B. Sinclair,
and Wang Jin-ling, eds. Soybean Research in China and the
United States (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “The genus Glycine Willd. is composed of
two subgenera, Glycine and Soja (Moench) F.J. Herm. The
soybean, G. max (L.) Merr., and its wild progenitor G. soja
Sieb. and Zucc., together make up the subgenus Soja. Both
species are annual and diploid with 2n=40, and hybridization
between them can be readily effected. Together they form the
primary gene pool of the cultivated soybean.
“The subgenus Glycine comprises seven wild perennial
species: Glycine canescens F.J. Herm., G. clandestina
Wendl., G. falcata Benth., G. latifolia (Benth.) Newell and
Hymowitz, and G. latrobeana (Meissn.) Benth. are diploids
(2n=40) native to Australia; G. tabacina (Labill) Benth. is
predominantly tetraploid (2n=80) with occasional diploids,
and distributed in Australia, Taiwan, and the Ryukyu Islands
[Japan], as well as several countries in the South Paciﬁc;
and G. tomentella Hayata represented by tetraploid (2n=80)
forms in China (Taiwan), the south coast of China and
northern Philippines, and diploid, tetraploid, and aneuploid
(2n=38, 40, 78, 80) forms in Australia. From a taxonomic
standpoint the members of the subgenus Glycine also are
candidates for gene exchange with the soybean, and therefore
potentially useful for broadening the germplasm base of the
crop.
“Preliminary investigations have shown that the
perennial species carry resistance to diseases such as
soybean rust, yellow mosaic virus, and powdery mildew.
Physiological traits exhibited by perennial material such as
drought tolerance, salt tolerance, and day neutrality also may
be of potential use.” Address: Prof. of Plant Genetics, Univ.
of Illinois at Urbana-Champaign.
2556. Kogan, Marcos. 1983. Cooperation in soybean
entomology. INTSOY Series No. 25. p. 180-83. B.J. Irwin,
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in
China and the United States (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: “The University of Illinois at UrbanaChampaign and its allied institution, the Illinois Natural
History Survey, have a broadly based program in soybean
entomology. Over the years, this program has developed
strong interactions with other programs within the U.S.
through the development of collaborative projects. We have
maintained also a strong interest in international activities
and have developed cooperative programs in South America
and the Orient.

“Looking at the various soybean production areas of the
world, we can identify different agricultural ecosystems. For
example, in midwestern U.S. the typical agro-ecosystem is a
maize-soybean system with patches of permanent woodlots
and occasional patches of forage crops, particularly alfalfa.
Double cropping with wheat is introducing additional
diversity in the midwestern agroecosystems. In the Orient,
agroecosystems are more diverse through the practices, of
intercropping and multiple cropping with a large variety of
other crops growing together or in succession with soybeans.
“Differences in agroecosystem composition and
complexity directly affect the pest composition and intensity
of pest problems. We have made attempts to collect data
from many soybean ecosystems throughout the world.
These data are being assembled in a synoptic collection of
soybean arthropods. Based on the data collected and also
on published information, we have made some comparative
analyses and have come to the conclusion that in the areas of
the world where soybeans have been introduced recently or
where the crop is expanding, there is a dynamic process of
adaptation of insect pests to the crop. Adaptive shifts seem
to occur in contemporary time leading native species to
better exploit available resources. We have observed also that
pest management tactics may have an impact on the rates
and directions of these adaptive shifts, and they should be a
major concern in integrated pest management programs.
“Integrated pest management (IPM) is deﬁned as the
selection of practices that will assure favorable economic,
environmental, and social consequences through the use
of appropriate cultural, biological, and chemical control
measures.
“With the advantage of having visited the major soybean
producing areas in the People’s Republic of China in 1981,
I would like to discuss some fundamental components of
IPM programs for soybeans that I believe offer excellent
opportunities for the development of collaborative programs
between the People’s Republic of China and the U.S. The
following summary of the main areas may serve as a basis
for future discussions.
“The key pests of soybeans in the Orient are pod borers
and the soybean aphid. These pests are not known to occur
in the western hemisphere. However, well-adapted legume
feeders such as the bean leaf beetles (Cerotoma spp.) and
the Mexican bean beetle (Epilachna varivestis), as well as
certain species of stink bugs of the American continent, do
not occur in China. The recent history of invasions of new
areas by exotic pests shows that such pests are difﬁcult to
detect by regular quarantine procedures, and are difﬁcult, if
not impossible, to eradicate once they become established.
It is therefore extremely important to build a background of
knowledge on these pests before they are transferred from
one region to the next. Joint programs in the studies of some
of these pests would be of great beneﬁt.
“Foundations if IPM Programs: Sampling Techniques
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with Emphasis On Development of Sequential Sampling
Plans.
“Sampling is the foremost tool both in basic ecological
studies of animal populations and in the development of
IPM programs and decision-making. Great progress has
been achieved in the U.S. on the improvement of sampling
techniques and the development of sequential sampling
plans for pests, natural enemies, and damage levels. Such
techniques should be locally tested if they are to be applied
in other parts of the world. The experience accumulated in
this area can be made available through exchange channels
with the People’s Republic of China.
“Deﬁnition of Economic Injury Levels: It is impossible
to implement an effective pest management program without
a deﬁnition of economic thresholds for the major pests. It is
becoming increasingly apparent that a better understanding
must be achieved of the impact of pest complexes. A body of
experimental procedures now is available to test economic
thresholds for defoliating insect pests, pod-feeding pests, and
some of the interactions, particularly with weed competition
and plant pathogens. There is much interest, and great
difﬁculty, in deﬁning economic thresholds for pests with
sucking mouth parts such as the soybean aphid. Work in this
area should help both China and the U.S. in the deﬁnition of
these thresholds.
“Development of Forecasting and Predictive Models:
Great advances have been made in the use of systems
analysis in the description of the complex interactions that
exist between the crop and the pests, particularly with regard
to insect populations. Models now are available that describe
the crop growth. Superimposed on these models and coupled
with them are models that describe the population dynamics
of several insect pests as they are affected by weather
and natural enemies. One of these models was developed
in Illinois for the bean leaf beetle, and it is helping us to
forecast outbreaks. The technology that is accumulating is
potentially useful for other pests. It may be useful for the pod
borer as this univoltine [producing one brood in a season and
especially a single brood of eggs capable of hibernating–used
of insects] pest may be modeled using biological information
that is available. Development of such a model would help
the design of pest management programs.
“Control Tactics: Host Plant Resistance.
“The main emphasis in the breeding programs in the
U.S. has been breeding for resistance to defoliating pests.
Three PI’s [Plant Introduction numbers] have been identiﬁed
as sources of resistance to defoliators: PI 171451, 227687,
and 229358. A breeding program was started at UIUC in
1971. In 1981 it produced advanced lines with some levels of
resistance and good agronomic characteristics. Five of these
lines were released for public use. Screening programs also
are underway for stink bug resistance, and we have initiated
a screening program in Puerto Rico for resistance to certain
stem- and pod-feeding pests. These breeding materials are

available for evaluation under other conditions. We have
worked to improve screening and evaluation techniques
for breeding lines. In addition, we have been very much
involved in investigations on the mechanisms of resistance to
defoliators. Advances have been made in the understanding
of the chemistry of resistance in some of these lines.
“There is a great need to evaluate new agronomic lines
for insect resistance. There has been a tendency by breeders
to spray their nurseries for insect control, thus eliminating
any possibility of evaluating new cultivars before they are
released. There is a need to establish criteria for evaluation
of new cultivars prior to their release by submitting them to
normal insect pressures.
“Biological Control: We have made an effort to evaluate
the action of natural control agents of pests in our soybean
ecosystems and to deﬁne the impact of other control tactics
on the effectiveness of natural enemies of pests. Work
has been done on the effect of chemical control on the
resurgence of pest populations, on the interactions between
cultural control and natural enemies, and interactions of plant
resistance and natural enemies. Recent work has led to the
identiﬁcation of new sources of biological control agents in
South America and in the Orient. Of particular importance
were parasites of stink bugs, Heliothis, and loopers. Also,
promising pathogens of several lepidopterous larvae have
been collected. Some of these natural enemies currently
are kept under laboratory conditions and are available for
exchanges. We have had an opportunity to survey and
collect a few natural enemies of soybean pests in China and
are proposing an extension of this collaborative program.
In China there may be potentially useful natural enemies
of stink bugs for the U.S., and China may beneﬁt from the
importation of certain types of insect pathogens, particularly
nuclear polyhedrosis viruses of Heliothis and loopers”
(Continued).
Note 1. Polyhedrosis, a word ﬁrst used in 1947, refers to
any of numerous diseases that affect speciﬁc insect larvae....
that are caused by double-stranded DNA viruses of a family
(Baculoviridae) or by retroviruses of a genus (Cypovirus),
and that are characterized by dissolution of tissues and
accumulation of virus-containing granules in the resultant
ﬂuid.
Note 2. A retrovirus, a word ﬁrst used in 1975, is any of
a group of RNA viruses which insert a DNA copy of their
genome into the host cell in order to replicate, e.g. HIV.
Address: Univ. of Illinois, Urbana.
2557. Kogan, Marcos. 1983. Cooperation in soybean
entomology (Continued–Document part II). INTSOY Series
No. 25. p. 180-83. B.J. Irwin, J.B. Sinclair, and Wang Jinling, eds. Soybean Research in China and the United States
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: (Continued): “Cultural Controls: Cultural
practices have a direct impact on insect pests and natural
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enemies. Research is under way to determine the long-term
effects of changing cultural practices, such as minimum
tillage, crop rotation, and intercropping, on the insect
community. The technique known as trap cropping has been
employed in certain areas. Traps are strips of attractive plants
on which pests are concentrated and treated. A trap-cropping
plan has been proposed for the control of soybean pod borers
in Korea. Given the biological characteristics of the soybean
pod borer, using strips of plants whose maturity coincides
with the emergence of the pod borer would have a potential
for use in IPM programs for this pest.
“Chemical Control: Any IPM system is not complete
without a deﬁnition of the roles of insecticides in the
program. This deﬁnition should be made on the basis of
minimum effective rates to achieve control of the pest with
the least impact on the beneﬁcial parasites and predators.
This is the key for integration of biological control with
chemical control. Additional screening for new and more
effective insecticides should be made not only on the
target species but also on their natural enemies. As part of
a chemical control program, potential shifts in the status
of resistance in the natural pest populations should be
monitored.
“Integrated Pest Management: When implemented,
IPM programs should reduce the cost of application of
insecticides and the undesirable side effects of programs that
rely solely on insecticide use for pest control. I saw examples
of successful IPM programs in China for the pod borer on
soybeans. Integrated programs represent an area of interest
to both China and the U.S., and this is the area in which
much progress can be achieved by combining efforts and
exchanging experiences and information.
“Exchange of Information:
“During the last 12 years Illinois has made a major
effort to develop a comprehensive data base for information
on soybean entomology through SIRIC, the Soybean Insect
Research Information Center, and ISIC, the International
Soybean Insect Collection. SIRIC is devoted to the
search and retrieval of the published literature on soybean
entomology and ISIC to identiﬁcation of arthropods
associated with soybeans in the world. Both data bases
are computerized and represent a resource available
to cooperators throughout the world. SIRIC made one
of the ﬁrst overtures to establish contact with soybean
researchers in the People’s Republic of China soon after
the reestablishment of relations between the two countries
in 1976. A letter was sent to the major institutions in China
to identify sources of literature. As a result we now receive
and exchange publications with several major research
institutions in China.
“Through the exchange of visiting scholars, graduate
students, and scientiﬁc delegations, we hope to maintain an
active program in soybean entomology with the People’s
Republic of China. If we are to credit several estimates

that have been made in many parts of the world, a yearly
loss of 10% to 30% is due to the impact of insect pests.
By developing sound IPM programs one may expect to
substantially reduce the economic impact of these pests.
“Discussion: Wang Jin-ling stated that approximately
$4,000,000 was spent in Heilongjiang Province to control a
borer which is normally not destructive. Lights were turned
on in one village during the night, apparently in an attempt to
attract the insects.
“Zhang Zi-jin stated that there are ten major insect pests
of soybeans and soybean aphids are the most important.
Soybean pod borers also are important. Control is effected
with resistant cultivars such as Jilin 3, 4, 33, and 13.
Chemical control and biological control also are practiced.
“R.L. Bernard asked what control methods are used for
soybean aphids and if there are resistant cultivars.
“Zhang Zi-jin replied that there are resistant cultivars.
An example is Big White Eyebrows, which has a high
level of resistance to aphids. A discussion concerning the
mechanism of resistance then took place. Resistance to
aphids may be due to the leaves being coarse and rough with
more pubescence. This cultivar is indeterminate. There is
also a determinate cultivar which is resistant and has a thick
leaf.
“S.E. Halbert noticed two species of aphids colonizing
soybeans during her visit to PRC and wondered if Zhang was
breeding for resistance to those two species.
“Zhang Zi-jin replied that they are just beginning their
research and do not fully understand the biology of these
aphids.
“G. Kampmeier asked how often aphid-resistant
cultivars are planted in the PRC. Again, the reply was
that they are just beginning to work. The question was
asked about how often alates [having wings or winglike
appendages] are formed on PRC cultivars. The answer was
that there may be 15 generations of nonalate aphids formed
during the season. Alates may be formed only on winter
hosts.
“However, S.E. Halbert stated that she saw alates during
July.
“R.L. Bernard asked if chemical control is used for
aphids.
“Wang Jin-ling replied that at the moment the most
efﬁcient method of control is chemical control, and
the Chinese use Cygon (dimethoate) with low-volume
applications.” Address: Univ. of Illinois, Urbana.
2558. Newsom, L. Dale. 1983. Current status of plant
protection for soybeans in the United States. INTSOY Series
No. 25. p. 40-51. B.J. Irwin, J.B. Sinclair, and Wang Jinling, eds. Soybean Research in China and the United States
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[70 ref]
• Summary: Contents: Introduction. Magnitude of losses
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to soybean pests in the U.S. Status of pest problems and
technology for their control: Weeds, nematodes, pathogens
(diseases), insects, pest complexes. Address: Dep. of
Entomology, Louisiana State Univ.
2559. Wang, Jinling. 1983. Ecological distribution of
soybean cultivars in China. INTSOY Series No. 25. p. 26-31.
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean
Research in China and the United States (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [9 ref]
• Summary: An extremely interesting paper, ﬁlled with new
information.
Contents: Introduction. Ecological geography of growth
period of soybeans in China. Ecological distribution of seed
size. Ecological distribution of pod-bearing characteristics.
Chemical quality (ecological distribution of soybean protein
and oil content). Disease and insect resistance. Seed coat and
pubescence color.
Figures show: (1) Map of “Soybean production regions
in China,” with latitude lines (every 5 degrees from 20º
to 50º) superimposed. Major rivers are shown, but no
provinces.
Tables show: (1) Photoperiodic response of soybean
cultivars sampled from different latitudes in China (Wang
et al. 1956). (2) Classiﬁcation of growth period of Chinese
soybeans (Wang, 1980). (3) Yield performance of different
maturity types of soybeans at Zhanjiang, Guangdong
province, 1981.
(4) Ecological distribution of pod-bearing characters
of Chinese soybeans (in the Harbin district, 87.0% are
indeterminate and 13.0% are determinate). (5) Oil content of
soybean from different localities of China and their variation
under different date of seeding at Wuhan (Wang, 1979) (the
highest oil content, up to 25.9%, is found in the Northeast).
(6) Iodine content of soybean oil in relation to latitude N
(Ting, 1957) (The higher the latitude, the higher the iodine
content).
(7) Geographical distribution of soybean seedcoat color
in China (in Central and north part of Northeast, soybean
seed coats are 93% yellow [from Japanese inﬂuence], 2%
green, 2% black, and 3% brown or bicolored. In North
Shanxi and Shaanxi province: 10% yellow, 0% green, 85%
black, and 5% brown and bicolored, etc.). Address: Northeast
China Agricultural College, China.
2560. Wax, Loyd M.; Slife, Fred W. 1983. Weed control in
soybeans. INTSOY Series No. 25. p. 143-45. B.J. Irwin, J.B.
Sinclair, and Wang Jin-ling, eds. Soybean Research in China
and the United States (College of Agric., Univ. of Illinois at
Urbana-Champaign).
• Summary: “Soybeans are grown widely in the U.S., but
in the past 15 years the areas of production have become
more concentrated. Major areas of production are the northcentral region (Corn Belt), the southern region (Mississippi

Delta), and the southeast region. These three areas produce
approximately 90% of the total U.S. production.
“The problem weeds in soybeans are primarily annual
weeds, although some perennial weeds are common to all
three production areas. The speciﬁc weeds present are a
result of the management system imposed and the climatic
adaptation of the weed species. Foxtail (Setaria spp.) is the
prominent annual grass species in the north-central region,
while crabgrass (Digitaria spp.) is dominant in both the
southern and southeast regions. Annual grass species are
more common than annual broadleaf species but since the
annual grasses are well controlled, the immediate weed
problem is annual broadleaf weeds. Six to eight species are
common to each region.
“Perennial weeds are present in all regions and occur
mainly in localized areas. The exception, Johnsongrass
(Sorghum halepense), is widespread in both the southern
and southeast regions. Uncontrolled infestations can reduce
yields 50% or more.
“The basic weed control system used in all areas
involves chemical control and cultural practices. Some
hand-weeding is used to prevent weed seed production.
Biological control has developed very slowly in the U.S. in
terms of annual weeds in soybeans, but in the past ﬁve years
considerable research effort has been initiated. We hope it
will develop rapidly in order to reduce our dependence on
chemical weed control.
“Currently we are in the midst of changing tillage
practices in all regions of soybean production. Soil
conservation has become a prominent theme throughout
the U.S. In order to reduce soil erosion, producers are
encouraged to leave as much of the previous crop residue on
the soil surface as possible. This practice greatly reduces soil
erosion, but it also interferes with some of the chemical weed
control systems. The need for soil conservation is so critical
that weed management systems will have to be adjusted to
fulﬁll this need.
“Weed control in soybeans has progressed to where
essentially all soybeans receive one or more herbicide
applications. In most instances, the soybeans are also rotaryhoed and are cultivated at least once. Under these conditions,
losses due to weeds in soybeans have been reduced markedly
over the past 10 to 15 years, so that, under optimum
conditions, a majority of ﬁelds are nearly free of weeds.
“Unfortunately, conditions are not always optimum.
Further, application and incorporation techniques leave
something to be desired, and changing tillage practices tend
to create problems with control of existing weed species
as well as promoting the growth and development of weed
species not normally associated with conventional tillage
systems. Thus we seem to have a continuing supply of
problems with weeds in soybeans.
“The wide variety of herbicides available for preplant
incorporation, such as Treﬂan (triﬂuralin) for grass control,
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Sencor or Lexone (metribuzin) for broadleaf control, or a
combination for broad spectrum control, continues to provide
excellent control under optimum conditions. However, when
conditions are less than optimum, growers may expect lessthan-perfect results. Practices in use are making outstanding
weed control more difﬁcult with these herbicides. Most
growers are using less adequate incorporation than was
formerly practiced. In most situations (good seedbed, not too
much moisture or plant residues) good weed control is being
achieved. In less-than-optimum conditions, weed control
may not be as good as desired. These kinds of treatments
will likely continue to be the mainstay of most weed
control programs for the immediate future in areas where
conventional tillage is used, or in reduced tillage situations
where not too much residue is left on the surface.
“Preemergence herbicides such as Lasso (alachlor), Dual
(metolachlor), Amiben (chloramben), and Lorox (linuron)
are applied to the soil surface and are still popular in many
areas. When there is adequate rainfall after application,
they provide excellent weed control with good crop safety.
They remain dependent upon rainfall, however, and may
fail completely in the absence of rainfall within a reasonable
time after application. Preemergence treatments will likely
remain popular for the immediate future in areas where they
have been especially popular in recent years.
“The greatest increase in herbicide usage in soybeans
in recent years has been for postemergence applications
over the top of soybeans and weeds early in the season.
These treatments, such as Basagran (bentazon) and Blazer
(aciﬂuorfen), may provide excellent control of many
broadleaf weeds under optimum conditions. Basagran and
Blazer, while applied at about the same stage of growth,
differ in the species they control. Growers usually consult
with experiment station and extension personnel and read
labels before making a decision about which of these
herbicides is appropriate for a particular situation.
“Another area that seems to hold a great deal of promise
for the future is the use of postemergence grass killers
such as Fusilade (ﬂuazifop) and Poast (sethoxydim). We
have evaluated a number of these, and several appear to
have extremely high potential for selective postemergence
grass control in soybeans. In general, these chemicals are
effective at very low rates, in the range of 0.28 kg/ha (active
ingredient), have very little soil residue, and do not seem
to be markedly affected by weather, or condition or stage
of growth of the plants. They have, in our experiments,
provided effective and consistent control of annual grasses,
and at somewhat higher rates show great potential for control
of perennial grasses such as Johnsongrass and quackgrass
(Agropyron repens).
“These postemergence grass killers would seem to have
considerable potential for use as a backup treatment in case
earlier pre-planting or preemergence treatments were not
effective. In addition, as a primary treatment, they give the

grower the option of selectively controlling annual grasses
when, and if, they appear. Growers would probably want
to fully assess how consistently effective these treatments
are under their conditions before committing a very large
area to primary treatment with one of these new herbicides.
These new chemicals would seem to have special importance
for use in reduced tillage situations where adequate
incorporation for preplanting treatments destroys too much
residue and preemergence treatments are dependent on
rainfall.
“The herbicide Roundup (glyphosate) is fairly widely
used as a directed treatment over the top of soybeans where
it is applied to weeds that have grown taller than soy-beans.
It is applied with a variety of devices, including recirculating
sprayers, rollers, and rope wicks. When applied correctly,
it is effective for control of such weeds as Johnsongrass,
shattercane (Sorghum bicolor), and volunteer maize (Zea
mays). It is somewhat less effective on several annual and
perennial broadleaf weeds. Because some competition has
already occurred at the time of treatment, this treatment is
not considered a primary treatment, and would be used when
earlier treatments allowed some weed escapes.
“Certain special problem areas seem to come to attention
more often than others and may deserve special mention
here. One of these, narrow row or drilled soybeans, seems
to be increasing in hectarage and drawing a lot of interest
from producers, seed companies, chemical companies,
and equipment companies alike. Insofar as weed control is
concerned, there are a few extra problems associated with
drilled soybeans. The primary problem is simply that the
elimination of cultivation results in no backup system in
the event that herbicide applications were uneven, or the
incorporation pattern was streaked, or in the rare event that
the herbicide treatment was just not effective.
“On the positive side of drilled soybeans, there are
several excellent combinations of herbicides that, when
combined with a thick, vigorous stand of drilled soybeans,
can result in excellent weed control, easier harvesting, and
often a small yield advantage over soybeans grown under
the same conditions but in wide rows. There is deﬁnitely a
place for drilled soybeans, but with the present treatments
they are usually planted on land that is not too weedy and is
not infested with perennial weeds” (Continued). Address: 1.
Research Agronomist, USDA and Prof. of Plant Physiology:
Both: Univ. of Illinois at Urbana, Champaign.
2561. Wax, Loyd M.; Slife, Fred W. 1983. Weed control in
soybeans (Continued–Document part II). INTSOY Series
No. 25. p. 143-45. B.J. Irwin, J.B. Sinclair, and Wang Jinling, eds. Soybean Research in China and the United States
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: (Continued): “Certain perennial weeds seem to
be either remaining stable or increasing their spread under
reduced tillage and cultivation practices. Weeds like yellow
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nutsedge (Cyperus esculentus) can be controlled but only
when a system involving herbicides, tillage, cultivation,
and crop management is involved. Other perennials, such
as common milkweed (Asclepias syriaca) and hemp dogbane (Apocynum cannabinum), continue to remain as real
problems with very little means of control in soybeans.
Rotation of soybeans with maize, combined with tillage and
the limited chemical control measures available at present,
provides barely adequate control at best.
“Special weeds such as eastern black nightshade
(Solanum ptycanthum) seem to come and go and get a lot
of attention from farmers. Black nightshade seems to favor
moist conditions for germination and growth. The nightshade
remains green after a light frost, and the combination of
green forage and black berries ﬁlled with sticky sap and
seeds makes harvesting almost impossible. Further, the
berries may remain intact and contaminate seed supplies by
their presence or by discoloration of soybean seeds. This is
especially troublesome for farmers who are producing seed
for replanting.
“Black nightshade is relatively tolerant of herbicides in
wide use such as Treﬂan and Sencor or Lexone, so it grows
relatively well in those situations where most other weeds
have been controlled by herbicides. Several herbicides,
such as Dual, Amiben, Lasso, and Blazer, are effective for
control of black nightshade; however, they are not usually
completely effective, mainly because black nightshade
may germinate at various times from April to October. We
believe, however, a treatment with one or more of these
herbicides in soybeans, combined with a rotation to maize
and effective weed control in that crop, can greatly reduce
the losses caused by this weed.
“There is now available a wide array of chemical
treatments for weed control in soybeans, allowing the
producer various choices in reducing losses caused by weeds.
The newer herbicides on the horizon for post-emergence
grass control broaden choices even more and promise a
bright future for weed control in soybeans.
“Discussion:
“Wang Jin-ling asked if aerial application of herbicides
is a common practice.
“F.W. Slife said it is common in the south, but limited in
the north because of drift and injury problems.
“Wang Jin-ling stated that though herbicide use is
common in Northeast China, spring drouth limits herbicide
effectiveness. There is also a plentiful labor supply for handweeding.
“S.E. Halbert asked how weeds are controlled in
intercropping.
“L.M. Wax said that for this we need a long-lasting
chemical that is safe and effective on both crops. Control
needs to last until development of the soybean canopy;
this can be a problem if soybean growth is poor. Dual
and Surﬂan (oryzalin) have worked for grass control, and

Modown (bifenox) for broadleaf weeds. We may also need a
postemergence grass herbicide.
“Wang Jin-ling asked if there is a herbicide for wild rye
control.
“L.M. Wax said no, but some new post-emergence
herbicides look promising, particularly with low-volume
application.
“Qu Ning-kang asked about the nature of weed
resistance to herbicides.
“L.M. Wax replied that some has probably been acquired
and some simply selected for. Most has appeared where high
rates of herbicide have been used continuously.
“D.A. Holt stated that there also is evidence of enhanced
herbicide breakdown in the soil.
“L.M. Wax said this could be considered a different type
of ‘resistance,’ due primarily to microbial degradation.
“Sun Huan asked if there are cultivar differences in
response to herbicides.
“L.M. Wax said yes. For example, we have identiﬁed a
line that is very susceptible to bentazon, a chemical which
soybeans normally tolerate well. Also, lines have been found
to vary widely in response to the herbicide metribuzin.
“Qu Ning-kang asked if there has been any effort to use
genetic engineering to identify resistance.
“L.M. Wax said very little work has been done in this
area to date, but that genetic engineering work to identify
resistance is anticipated in the near future.
“Sun Huan asked if any biological weed control work
has been done.
“L.M. Wax said that more work has been done in the
south than in the north. For example, diseases have been
found which will help control velvetleaf and northern
jointvetch. In the latter case, spores of the disease are
marketed commercially.
“R.Y. Yih said that ideally we would like to see
nonpersistent herbicides used, such as Stam, which is used in
rice in both the U.S and the People’s Republic of China. We
also need crops resistant to persistent herbicides. However,
there has been weed resistance to 2,4-D after prolonged use
in wheat in the P.R.C.
“F.W. Slife said that in general, weed control now is
better than ever before. Herbicides remain the primary
method of control. There is a need to diversify control
methods to reduce problems associated with continuous
herbicide use.” Address: 1. Research Agronomist, USDA and
Prof. of Plant Physiology: Both: Univ. of Illinois at Urbana,
Champaign.
2562. China Daily. 1983. Forum promotes soybean research.
Aug. 4. [Eng]
• Summary: Changchun (Xinhua)–Sixty papers were read at
a Sino-US soybean symposium that closed here on Tuesday
in the capital of Jilin Province.
“The papers dealt with soybean genetics and breeding,
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physiology and culture, plant protection, processing and
utilization.
“Chinese participants from soybean research institutes
and colleges all over China presented information on the
collection and utilization of China’s wild soybeans, breeding
of pest-resistant soybean varieties and zoning of China’s
soybean growth.
“’Chinese experts should learn from America’s
experience in importing soybean varieties, research and
storage, and processing and utilization of the plant,’ said
professor Hu Jicheng, head of the Chinese delegation and
president of the Jilin Provincial Academy of Agricultural
Sciences.
“Following a nationwide survey beginning in 1978,
wild soybeans have been found in all parts of China, except
Qinghai Province and the Xinjiang Uygur Autonomous
Region, according to a paper presented by Li Fushan and
Chang Ruzhen, experts from the Chinese Academy of
Agricultural Sciences.”
Participants from both countries sides pledged expanded
cooperation in soybean research.
“During the symposium, the Chinese Ministry of
Agriculture, Animal Husbandry and Fishery presented the
American delegation with 50 soybean varieties, including
10 wild soybean strains. In return, the American delegation
presented 60 soybean varieties and a catalog of soybeans
grown in the United States from 1900 through 1980.”
2563. Turhan, Naim; Tunç, A.; Belli, A.; Kismir, A.;
Kisakurek, N. 1983. Cukurova’da soya (Glycina max L.) da
bocek ve akar fauna-sinin tesbiti uzerinde calismalar [Studies
on the determination of harmful and beneﬁcial insect and
mite fauna associated with soybeans (Glycine max L.) in the
Çukurova District]. Bitki Koruma Bulteni (Plant Protection
Bulletin) (Turkey) 23(3):148-69. Sept. [10 ref. Tur; eng]
• Summary: The studies took place on soybeans that were
grown as a second crop after cereal in 1981, and as a ﬁrst and
second crop in 1982. There were 9 species of Heteroptera,
8 of Lepidoptera, 4 of Coleoptera, 3 each of Homoptera and
Hymenoptera, and 1 each of Acarina, Thysanoptera, and
Neuroptera found on soybean plants. Analysis of the most
harmful species is given. Address: Bolge Zirai Mucadele
Arastirma Enstitusu Endustri ve Sus Bitkileri Zararlilari
Laboratuvari–Adana.
2564. Ehmke, Vance. 1983. Is less tillage more trouble?
Residue changes crop production methods. Soybean Digest.
Sept/Oct. p. 16.
• Summary: “The trend to reduced tillage and no-till is still
gaining ground. But agronomists and other crop scientists,
while not discouraging the switch, warn that planting in high
levels of residue may mean changing more than tillage.
“Wisconsin soil scientist Tom Daniel recommends
planting vigorous, strong-rooting soybean varieties in

reduced tillage. ‘We found soil compaction increased rather
than decreased in our no-till corn plots. Land that had been
no-tilled was actually denser and more compacted than land
which had been plowed.
“’Also because soil temperatures run as much as 8
degrees F. cooler when beans are no-till planted behind corn,
I’d lean toward soybean varieties that have good early season
vigor with strong germination.’
“Daniel says a corn / bean rotation may help solve the
problem of no-till soils compacting-by loosening soil which
freezing and thawing couldn’t.
“Ed Oplinger, Wisconsin agronomist, says no-till
soybeans with early season vigor can have as much as a 3 to
4 bushel yield advantage over less vigorous varieties.
“’Hodgson 78 yielded 55 bushels per acre when notill drilled; only 48 bushels when drilled after fall plowing.
Evans, however, yielded 45 bushels in both cases.’
“But Oplinger admits higher yields are more consistent
with conventional tillage. ‘This is partly because with tillage,
you can prepare a better seed environment than what you’ll
ﬁnd year-in and year-out with no-till,’ he says. ‘There are just
fewer variables involved with conventional tillage and fall
plowing. You have other things to consider, though, if you’re
on erosive soils.’
A large photo shows a tractor plowing in stubble. The
caption: “Agronomists say reducing tillage may require
you to review crop varieties, soil fertility methods, and
herbicides.”
2565. Hanthorn, Michael; Duffy, Michael. 1983. Corn and
soybean pest management practices for alternative tillage
strategies. Inputs Outlook and Situation (USDA Economic
Research Service). IOS-2. p. 14-17. Oct.
• Summary: “Per-acre weed control costs do not vary
signiﬁcantly for most U.S. corn and soybean farmers using
different tillage strategies. However, Midwest no-till soybean
farmers incur signiﬁcantly higher weed control costs than
other Midwest soybean farmers because they apply more
herbicides. In general, conservation-till corn and soybean
farmers substitute broad spectrum herbicide applications for
mechanical cultivation to control weeds.
“Per-acre insecticide use and costs are not signiﬁcantly
different among tillage strategies for soybean farmers. Peracre returns are not signiﬁcantly different among tillage
strategies for corn and soybean farmers, except in the
Midwest where conventional-till soybean farmers harvest
a signiﬁcantly higher yield than no-till soybean farmers.”
Address: Agricultural Economists, Natural Resource
Economics Div., ERS.
2566. Hillyer, Greg. 1983. Twenty years from today. Soybean
Digest. Sept/Oct. p. 4.
• Summary: Highlights of Project 2002, and industry-wide
survey of soybean growers concerning long-term issues and
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forecasts, sponsored by Elanco and the American Soybean
Assoc. By the year 2002: World demand for soybeans is
projected to be 7 billion bushels. U.S. soybean production
could double over the next 20 years to 4.2 billion bushels.
“Narrow rows, more productive varieties, better herbicides,
new plant growth regulators and grower education will
contribute to higher yields.” U.S. soybean acreage could
increase to 100 million acres, from the current 72 million.
Competition for the soybean markets will intensify,
primarily from Brazil and Argentina, and from other
oilseed crops such as rapeseed, sunﬂower, and palm. Soil
conservation will become increasingly important.
Recommendations include: “(1) Resist government
control–trade restrictions or sanctions, acreage controls,
soybean reserve policies and guaranteed prices; (2) Increase
exports into emerging livestock economies; (3) Explore
new export opportunities with current customers; (4)
Aggressively promote farmer-designed soil erosion policies.”
Address: Editor.
2567. IBPGR. 1983. Genetic resources of soyabean. Rome,
Italy: International Board for Plant Genetic Resources,
Secretariat. 19 p. 30 x 21 cm. Oct. IBPGR Working Group
on the Genetic Resources of Glycine Species, held at the
International Soybean Program (INTSOY) at the University
of Illinois, Urbana, 9-11 Aug. 1982. [2 ref]
• Summary: This report, distributed free to developing
countries but with restricted distribution to developed
countries, was written after an ad hoc Working Group on the
Genetic Resources of Glycine was held. A minimum list of
descriptors is included. Address: Crop Genetic Resources
Centre, Plant Production & Protection Div., FAO, Via delle
Terme di Caracalla, 00100, Italy.
2568. Inputs Outlook and Situation (USDA Economic
Research Service). 1983. Pesticides. IOS-2. p. 4-13. Oct.
• Summary: Contents: Demand. Supplies. Use. Pest
scouting. Regulatory actions. During the past decade the
proportion of soybean plantings treated with herbicides
increased from about 70% to more than 90%.
2569. Soybean Digest. 1983. Soybean Digest ‘84 weed
control guide. Dec. 16-panel color insert.
• Summary: Four pages are a weed identiﬁcation guide
with many color photos of weeds. Eight pages are a weed
control guide showing which herbicides and tankmixes
are effective in controlling which weeds. Herbicides and
tankmixes each come in three types: Preplant, preemergence,
and postemergence. Weeds come in two types: Grasses
and broadleaves. For example, Roundup is a preplant
herbicide the will control 21 out of 35 grasses and 22 out
of 58 broadleaves. Roundup’s method of application is
“broadcast spray to weeds.” Roundup may also be used as
a postemergence herbicide, but more for weed suppression

than control. Roundup is also used in 2 preplant tankmixes
and even more preemergence tank mixes.
Two pages discuss state by state weed problems, and one
page titled “Glossary” gives the scientiﬁc name of the many
weeds mentioned.
2570. Asgrow Seed Co. 1983. Asgrow soybean management
system. Northern edition 1983. Kalamazoo, MI 49001. 20 p.
28 cm.
• Summary: In 1971, the year the Plant Variety Protection
Act became law, there were 24 public soybean breeders
(mostly at universities and at the USDA) and 8 private. Ten
years later, in 1981, there were 51 public and 56 private
soybean breeders. Williams is now the most widely grown
soybean variety in the U.S.
Asgrow’s ten steps for obtaining high soybean yields
are: 1. Select superior varieties. 2. Purchase high quality
seed. 3. Match row widths and plant populations (solid
seeding increases yields). 4. Plant at proper depth and date.
5. Control weeds. 6. Supply soil nutrients and Rhizobium
bacteria. 7. Reduce harvest losses. Address: Building 190,
Kalamazoo, Michigan 49001. Phone: (616) 385-6441.
2571. FAO. 1983. Soybean pathology/nematology in
the People’s Republic of China. Rome, Italy: Food and
Agricultural Organization of the United Nations. *
Address: Rome, Italy.
2572. Gbikpi, Pascal. 1983. The [Cameroon] Western
Highlands soybean pilot project. 6 p. Unpublished
manuscript.
• Summary: Contents: History of the project. The
Western highlands. The soybean pilot project: Production,
utilization from whole grains (human consumption, animal
consumption), utilization for processed soybeans (human
consumption, animal nutrition).
The ﬁrst soybean varieties were introduced in the
Western Province in 1924. However it was only in 1974
that an intensive research program was implemented by the
agricultural research station at Dschang. In 1978 a French
company named EMC-SATEC conducted a feasibility
study, commissioned by the Cameroonian government, of
a processing plant, seed multiplication farm, and storage
units. In June 1980 an evaluation team decided that it would
be wiser to postpone this processing unit and replace it by a
pilot phase which is the present Soybean Pilot Project.
This pilot project, which is in the Western Province
(one of Cameroon’s 10 provinces), started in Jan. 1981. Its
has worked on both soybean production and utilization.
Concerning production: From Jan. 1981 to Dec. 1983,
the Project distributed 43,000 kg of soybean seed to
approximately 12,000 farmers, free of charge and with an
insecticide (methylparaphene). Two crops were grown each
year. Those planted during the ﬁrst half of the year gave an
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average yield of 1,700 kg/ha in 1981; those planted during
the second dryer and darker half yielded 750 kg/ha. Three
years of experience have shown that production is feasible,
however the main problem is that farmers consider the price
they receive to be too low.
Concerning utilization: A survey which reached 1,331
families in the Western Province who had already consumed
soybeans allowed the Project to print a booklet containing 28
recipes which used soybean paste or ﬂour as an ingredient.
Soybean ﬂour, added to bread at the 3% level, drew a 73%
favorable rating. Soybean milks ﬂavored with coconut and
banana, made in France by Alfa-Laval, were submitted to a
taste panel. The addition of 10% baked full-fat soy ﬂour gave
an excellent biscuit containing 11% protein. The addition of
10% soy ﬂour to cassava ﬂour does not signiﬁcantly change
the color, ﬂavor, or physical properties of the couscous
(called “fufu”) by it increases the protein content six-fold. In
April 1982, 24 tons of defatted soybean meal were produced
at a solvent extraction plant in Douala; the plant ordinarily
processes palm kernels. Address: UCCAO–Projet Soja, P.O.
Box 1002, Bafoussam, Cameroon.
2573. Gyawali, B.K. 1983. Feeding preference on some
soybean varieties by hairy caterpillar Spilarctia casignata
(Koll). J. of the Natural History Museum 7(2):43-47. *
2574. Gyawali, B.K. 1983. Studies on some mechanisms of
resistance in three local varieties of soybeans found in Nepal.
J. of the Natural History Museum 7(2):49-54. *
2575. Janicki, L.J. 1983. Legume intercrops and weed
control in sun-grown coffee plantings in the Bolivian Yungas.
Dissertation Abstracts International 44(2):379. [Eng]*
Address: Florida Univ., Gainesville, FL 32611.
2576. Rossel, H.W.; Thottappilly, G. 1983. Soybean dwarf,
a potentially disastrous virus disease of soybean in Nigeria.
IITA Research Briefs 3(2):3-5. *
• Summary: The earliest known report of this severe
dwarﬁng disease.
2577. Salez, P. 1983. Synthèse des recherches menées sur le
soja en 1982 [Summary of soybean research undertaken in
1982]. Dschang, Cameroon: IRA [Institut de la Recherche
Agronomique]. 27 p. [Fre]*
Address: Dschang, Cameroon.
2578. Verneti, F.J. 1983. Soja, clima, planta, molestias
e invasoras [Soybeans, climate, the plant, illnesses and
enemies]. Fundacao Cargill. [Por]*
2579. Bryan, Ford R. 1983. A prized friendship: Henry Ford
and George Washington Carver. Greenﬁeld Village Herald
(Dearborn, Michigan) 12(2):90-95.

• Summary: “Beginning in 1937 and continuing until
Carver’s death in 1943, the two men maintained a
correspondence on a variety of subjects.” Their letters are
now in the Ford Archives and Research Library in Dearborn,
Michigan. In 1896 Carver became the ﬁrst black person to
graduate from Iowa State University. His thesis was titled
“Plants as Modiﬁed by Man.” The Tuskegee Institute in
Alabama was organized in 1881 by Booker T. Washington to
offer practical education for black students. As head of the
Tuskegee Research and Experiment Station at the Tuskegee
Institute, Carver revolutionized Southern agriculture while
earning a worldwide reputation. In 1906, when the boll
weevil struck the cotton crop, Carver recommended peanuts
as a replacement crop.
“Meanwhile Ford, having gone on to increasing success
as an industrialist, became fearful that the automobile which
he had helped spread far and wide had destroyed many of the
traditional values to which he was committed. He therefore
started on the course that in 1929 led to the establishment
of The Edison Institute, comprising Henry Ford Museum
and Greenﬁeld Village. Within the village grounds, he built
a chemical laboratory and a greenhouse with the objective
of ﬁnding ‘industrial uses for farm products.’ Robert Boyer
was put in charge of what was called the Chemical Plant.
In his account of the plant’s ﬁrst year of operation in 1931,
Boyer mentioned the extraction of oils from orange peels,
and furfural–a liquid aldehyde–from garbage, as well as
experiments with wheat, soybeans, and carrots.
“... in a building near the Engineering Laboratory in
Dearborn, Dr. Edsel Ruddiman, Ford’s boyhood schoolmate,
was experimenting with wheat, soybeans, carrots, and
tomatoes in an effort to ‘make milk without a cow.’
“In early 1932, Ford issued orders to concentrate on
the soybean. His tractors began to plant thousands of acres.
In a 25-acre ﬁeld on Greenﬁeld Village property, some 500
experimental varieties of soybeans were grown. That year the
village chemical plant extracted six tons per day of soybean
oil, using it to produce soybean bread, milk, butter, ice
cream, and an experimental plastic car (chassis excluded).”
Carver’s extremely competent research assistant was Austin
W. Curtis, Jr.
In 1937 Ford and Carver ﬁrst met; Carver spoke at
the meeting of the National Farm Chemurgic Council in
Dearborn. In March 1938 Ford made his ﬁrst of several
visits to Tuskegee. After the Fords visited Carver in March
1940, Carver wrote Mrs. Ford and sent her samples of some
meatless soy-based gravies he had developed. “I made this
same gravy substituting the soy beans. I ground them up
very ﬁne and made a very rich milk, and to one pint of this
milk I used a tablespoon of soy bean oil. This was cooked
down until it creamed, became thick like the richest creamed
chicken gravy.
“I hope you and Mr. Ford will try these gravies. They
are so rich in protein and other food nutrients and the meat
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can be greatly reduced, and with some other of Mr. Ford’s
ﬁne soy bean products, can be left off altogether.” Ford and
Carver were in complete agreement that plants, not animals,
were the solution to human problems. In about 1940 Austin
Curtis spent a summer in Dearborn working with Robert
Boyer in the Soybean Laboratory.
“The Fords traveled to Tuskegee in early March 1941,
to dedicate the George Washington Carver Museum there,
inscribing their names in the cement and donating soybeans
and a variety of soybean plastic car parts to be placed in the
cornerstone.”
In the summer of 1942 Ford had a log cabin replica of
Carver’s birthplace constructed in Greenﬁeld Village and
converted the abandoned Dearborn Water Works building
into the “Nutritional Laboratory” of the Ford Motor
Company. Carver came to Dearborn to dedicate the new
laboratory and log cabin in July 1942. The laboratory, under
the direction of Robert Smith, soon began producing soybean
milk and ice cream. “The soybean foods became standard
fare at the Ford plant cafeteria and at Henry Ford Hospital in
Detroit. The ice cream–most delicious–was later marketed
independently by Robert Smith, a Ford Laboratory manager,
as Del(icious) Soy(bean) Topping.” Note after talk with
Ford Bryan (3 Dec. 1992): Delsoy Topping was a soy-based
whipped topping, like whipped cream. It was not an ice
cream and Robert Smith never commercialized a soy-based
ice cream.
Shortly after Carver died on 5 Jan. 1943, Ford said, in a
public statement, “Dr. Carver had the brain of a scientist and
the heart of a saint.” Address: Dearborn, Michigan.
2580. Chou, Chia-Jen. 1983. Economic thresholds for
soybean pest control in Georgia. PhD thesis, University of
Georgia. 144 p. Page 540 in volume 44/02-A Dissertation
Abstracts International. *
Address: Univ. of Georgia.
2581. Consortium for Integrated Pest Management: Success
stories. 1983. [S.l]: The Consortium. viii + 197 p. Illust. 28
cm. See p. 172-193.
• Summary: “The following success stories are highlights
of 1983 research accomplishments reported by scientists
participating in the Consortium for Integrated Pest
Management (CIPM), a 17 university research project.
This USDA/CSRS and EPA funded project is conducting
interdisciplinary, integrated pest management research on
four major crops (alfalfa, apples, cotton, and soybean)...
Perhaps the strongest accomplishment of CIPM is that it
has provided an environment in which scientists from many
different disciplines can come together and work under a
common goal and set of objectives.” The work contains 15
papers on soybeans, is a section with the same title.
2582. EMBRAPA–Empresa Brasileira de Pesquisa

Agropecuária. 1983. Bibliograﬁa internacional da soja
Glycine max L. Merrill [International bibliography of
soybeans. 3 vols.]. Brasilia, DF, Brazil: EMBRAPA,
Departamento de Difusao de Tecnologia (DDT). 2,390 p.
28 cm. Author and subject indexes. Price: $175. [19571 ref.
Eng]
• Summary: The ﬁrst two volumes (1603 p.) contain 19,571
references under 75 sections. Each reference, which is
written entirely in uppercase letters, lists the main keywords
after the title. Thus, for example, the ﬁrst line of reference
08718 reads as follows: “Soybean quality change and its
inﬂuences on food processing. Keywords: temperature
humidity deterioration germination protein solids yield
natto tofu aburage milk. The second line lists the authors as
follows: Ohta T, Takano K, Nikkuni I, Hashizume K, Saio K.
Line 3 contains the abbreviated journal title (ISO standard),
a 2-letter abbreviation of the original language of the article,
followed by the volume number and reference number as
originally published in Biological Abstracts (BIOSIS).
The third volume (unpaginated, about 795 pages)
contains an author index and a subject index. The latter is
based on keywords. Suppose we were looking in the subject
index for references concerning tofu. Looking alphabetically
under tofu, the record described above would appear as
follows (on one in all uppercase letters): “ein solids yield
natto tofu aburage milk
Soybean quality” The subject index lists 20 references in
which tofu is a keyword.
This bibliography, concerns mostly soybean production
rather than utilization, but there are 1,584 references
on soyfoods, all published since 1970. No abstracts are
included. Price: $175.
The 75 section/subject headings are: Aerospace and
underwater biological effects. Agronomy. Allergy. Animal
production (includes fur-bearing animals). Bacteriology,
general and systematic. Behavioral biology. Biochemistry.
Biophysics. Blood, blood-forming organs and body
ﬂuids. Bones, joints, fasciae, connective and adipose
tissue. Botany, general and systematic. Cardiovascular
system. Chemotherapy. Chordata, general and systematic
zoology. Cytology and cytochemistry. Dental and oral
biology. Developmental biology-embryology. Digestive
system. Disinfection, disinfectants and sterilization.
Ecology (environmental biology). Economic botany.
Economic entomology (includes chelicerata). Endocrine
system. Enzymes. Food and industrial microbiology. Food
technology (non-toxic studies). Forestry and forest products.
General biology. Genetics of bacteria and viruses. Genetics
and cytogenetics. Gerontology. Horticulture. Immunology
(immunochemistry). Immunology, parasitological.
Integumentary system. Invertebrata, comparative and
experimental studies. Invertebrata, general and systematic
zoology. Laboratory animals. Medical and clinical
microbiology (includes veterinary). Metabolism. Methods,
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materials and apparatus, general. Microbiological apparatus,
methods and media. Microorganisms, general (includes
protista). Morphology and anatomy of plants (includes
embryology). Morphology and cytology of bacteria.
Muscle. Neoplasms and neoplastic agents. Nervous system
(includes sense organs). Nutrition. Palynology. Parasitology
(includes ecto- and endoparasites). Pathology, general and
miscellaneous. Pediatrics. Pest control, general (incl. plants
and animals, pesticides, herbicides). Pharmacognosy and
pharmaceutical botany. Pharmacology. Physiology and
biochemistry of bacteria. Phytopathology. Plant physiology,
biochemistry and biophysics. Poultry production. Psychiatry.
Public health. Radiation biology. Reproductive system.
Respiratory system. Sense organs, associated structures and
functions. Social biology (includes human ecology). Soil
microbiology. Soil science. Temperature: Its measurement,
effect and regulation. Tissue culture, apparatus, methods and
media. Toxicology. Urinary system and external secretions.
Veterinary science. Virology, general. Address: Brasilia, DF,
Brazil.
2583. Fernández, Modesto; Ortega, José. 1983.
Comportamiento de cultivares de soya (Glycine max) frente a
los nematodos parasitos del arroz y del tobacco [Performance
of soya bean varieties infected with parasitic nematodes of
rice and tobacco]. Ciencias de la Agricultura (Cuba) No. 14.
p. 37-44. [6 ref. Spa; eng]
• Summary: Describes a glasshouse trial to test some
soybean cultivars against parasitic nematodes of tobacco
and rice. Of the soybean cultivars grown in a soil infested
with parasitic rice nematodes, INIFAT V-7 and Tropicana
33 were attacked the least. Address: 1. INIFAT (Instituto de
Investigaciones Fundamentales en Agricultura Tropical),
Havana, Cuba.
2584. Fundacao Cargill. 1983. Soja [Soybeans. 2 vols.].
Campinas, Sao Paulo, Brazil: Fundacao Cargill. [Por]*
• Summary: Vol. 1. Planting, the climate, plant protection.
Vol. 2. Genetics, improving production. Address: Campinas,
Sao Paulo, Brazil.
2585. Halid, Saef. 1983. Virusni bolesti po soiata v Balgaria
[Virus diseases of soybeans in Bulgaria]. Postgraduate
thesis, Institut za Zashtita na Rasteniata [Institute for Plant
Protection, Kostinbrod]. 167 p. Written under the guidance
of M. Markov. [Bul; rus]*
Address: Kostinbrod, Bulgaria.
2586. International Institute of Tropical Agriculture. 1983.
Annual report 1982. Ibadan, Nigeria. 217 p.
• Summary: The section titled “Soybeans” (p. 76-87),
within the Grain Legume Improvement Program, discusses:
Genetic improvement, entomology, and virology. “In 1982
the soybean improvement program distributed international

trials to 25 cooperators in Africa, Asia, and South America.
Researchers from IITA and from Ivory Coast, Zaire, Zambia,
Zimbabwe and Cameroon exchanged germplasm and visited
one another’s research sites. IITA medium and late maturity
varieties were grown by cooperators in the all-Nigerian
cooperative trials at twelve sites in Nigeria.” Breeding lines
were grown at ﬁve locations in Nigeria: Zaria, Mokwa,
Ilorin, Ilora, and Ibadan. Address: Ibadan, Nigeria.
2587. Rice, Elroy L. 1983. Pest control with nature’s
chemicals: allelochemics and pheromones in gardening and
agriculture. Norman and London: University of Oklahoma
Press. xiii + 224 p. Illust. Index. 22 cm. [492* ref]
• Summary: Contents: 1. Historical observations of plantplant chemical interactions. 2. Historical observations
of plant-animal chemical interactions. 3. Allelopathy in
agriculture, 4. Plant-nematode chemical interactions in
agriculture, 5. Plant-insect and insect-insect chemical
interactions in agriculture. 6. Possible uses in insect control
of chemical interactions between organisms. 7. Chemical
interactions involving crop plants and animals other than
insects and nematodes (including pheromones). 8. A glimpse
into the future.
2588. Shepard, Merle; Lawn, R.J.; Schneider, M.A. 1983.
Insects on grain legumes in northern Australia: A survey
of potential pests and their enemies. St. Lucia, Australia:
Queensland Press. 89 p. *
Address: Australia.
2589. Weber, Cornelia. 1983. Ueber die Sojabohne in China
[On the soybean in China]. Thesis for Magister Artium der
Philosophie, Ludwig Maximilians University, Munich, West
Germany. 66 p. 29 cm. [70 ref. Ger]
• Summary: Contents: Introduction. 1. Botanical description
of the soybean: In Western languages, nomenclature, in
the Chih wu hsüeh tz’u tien. 2. The ﬁrst appearance of the
soybean: Mythological and archaeological considerations,
a history of the literature mentioning the soybean, the word
for “soybean,” documents that mention the soybean before
the Han period, earliest documents that mention various soy
products and the relationship among these products.
3. Dissemination of the soybean and its cultivation:
Areas where it is cultivated, agricultural basics (translation),
the role of the soybean in crop rotation, cultural techniques
(preparation of the soil, manuring the soil, planting seeds,
care of the soil, protection against damage from birds,
four-legged animals and insects, harvest and seed storage),
Chinese works cited in the Tou Lei (with the Chinese
characters for each). Conclusion. Footnotes. Address:
Ludwig-Maximilians-Universitaet, Munich, West Germany.
2590. Weiss, E.A. 1983. Oilseed crops. London and New
York: Longman. x + 660 p. Foreword by Sir Charles Pereira,
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F.R.S. Illust. Index. 23 cm. [933 ref]
• Summary: Contents: Foreword. Acknowledgements. 1.
Introduction. 2. World production and trade in oilseeds:
Castor, groundnut, rapeseed, safﬂower, sesame, soyabean,
sunﬂower, niger, crambe, jojoba, cost of production. 3.
Castor. 4. Groundnut. 5. Rapeseed. 6. Safﬂower. 7, Sesame.
8. Soyabean: General description, climatic requirements,
soils, fertilizers, nitrogen, phosphorus, potassium, minor
elements, cultivation, weed control, irrigation, harvesting,
storage, pests, diseases, breeding.
9. Sunﬂower. 10. Crambe, niger and jojoba. 11. Oilseed
processing and products: Oil, meal, ﬂours.
Appendixes: 1. Comparison of some common vegetable
oils. 2. Some characteristics of common vegetable oils.
Average tocopherol content of some vegetable oils. 4.
Comparison of oilseed meals from various countries,
received in London. 5. Deﬁnition of selected terms used in
the text and tables.
Contains very little information about the history, and
almost no information about the utilization (other than oil
and meal) of each crop. Address: Consultant in Tropical
Agriculture, Victoria, Australia.
2591. Banks, Philip A. 1984. Allelopathic crops: Potential
aid in weed control. Crops and Soils Magazine 36(4):18-19.
Jan.
• Summary: Some soybean cultivars have allelopathic
properties that allow them to compete well with weeds. Note:
Allelopathy (ﬁrst used in 1948) is the suppression of growth
of one plant species by another due to the release of toxic
substances. Address: Weed Scientist, Univ. of Georgia.
2592. Bernard, R.L. 1984. The past and the future in soybean
breeding. Soybean News (NSCIC) 35(1):2, 6. Jan.
• Summary: “As a commercially signiﬁcant crop in this
country, soybeans have a short history and have been
important in the north-central states only since 1922.
They were grown earlier in the southeast, especially North
Carolina, as a forage crop. Breeding in those early years
consisted of ﬁeld trials of cultivars introduced from Asia
and choosing those best adapted and most productive for the
local farmers.
“Soybeans were experimented with in small plantings
and occasionally grown on a commercial scale during the
1800’s. According to Piper and Morse (1923) no more than
eight cultivars were grown in the U.S. prior to 1898. In that
year the U.S. Department of Agriculture (USDA) began a
program of recording introduced cultivars of crop plants
under “PI” designations. Through this system, large numbers
of soybeans were introduced and grown in experimental
plots. The better ones were sent out to various state
experiment stations for further testing.
“From 1898 to 1923 more than 1,000 cultivars were
introduced, most sent by research stations or grain merchants

in Asia, or brought in by agricultural explorers, diplomats,
missionaries, or other travelers to Asia (Table 1). Some of
the most successful cultivars were introduced into the U.S.
during this period. As a result of the increasing success of
soybeans, the USDA sent plant explorers to Asia (notably
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932,
6,651 soybean accessions were introduced. During the next
40 years little effort was made and only a few soybeans were
introduced each year. With renewed interest since 1975,
more than 5,000 strains have been introduced.
“During the early periods of introduction no attempt
was made to save all the strains introduced and a majority
of them were discarded. Only the best were kept along with
some of the unusual types. In 1949, in recognition of the
need to preserve the germplasm of this important crop and
make it readily available, the USDA established a soybean
germplasm collection. The early strains (Group IV and
earlier) are maintained at the University of Illinois at UrbanaChampaign and the later ones (Group V and later) at the
Delta Branch Experiment Station, Stoneville, Mississippi.
The collection was initiated by M.G. Weiss, head of USDA’s
soybean production research, and J.L. Cartter, head of the
U.S. Regional Soybean Laboratory at Urbana. The original
curators were E.E. Hartwig at Stoneville and L.F. Williams
at Urbana. Hartwig is still curator of the southern collection.
R.D. Osler succeeded Williams in 1951, and I became
curator of the northern collection in 1954.
“The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions representing
different germplasm, regardless of their apparent economic
worth, and to make them readily available for research
purposes.
“In 1949 and 1950, the USDA and state agricultural
experiment stations were requested to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,
including 138 old U.S. cultivars that originated from
introductions (Table 1).
“Introduced strains plus American-developed cultivars
have been added to the collection since then, until today
the number of soybean entries totals over 9,500 about 70%
are in the northern collection and 30% in the southern one.
They were drawn from 60 countries, but the majority came
from eastern Asia and especially from China (1,202 strains),
Japan (1,721), Korea (3,041), and the Soviet Union (1,847).
Soybeans from these four countries comprise 83% of the
collection and many of the strains received from other
countries originated from these four. At Urbana, in addition,
there is a genetic collection (mutations, oddities, isolines,
etc.) of several hundred lines of interest in qualitative genetic
studies. We maintain also a collection of wild soybeans,
Glycine soja. The wild soybean accessions range in maturity
from Group 00 to X and were obtained in the USSR (34
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accessions), China (28), China (Taiwan, 2), Korea (313), and
Japan (183). Because they can be crossed with cultivated
soybeans, they are an interesting potential source of useful
germplasm. We have also a collection of six perennial
species of Glycine. These species are native to Australia and
some range into the south Paciﬁc islands and south China.
Though not closely enough related for easy crossing with
soybeans, these species are of interest in studies on the origin
of soybeans and botanical relationships within the genus. If
the crossing barrier can be overcome, they may supply the
soybean breeder and geneticist with some interesting and
diverse material.
“The soybean germplasm collection is used actively
by researchers throughout the U.S. and from many other
countries. In 1982, from the collection at Urbana, we sent out
over 40,000 seed lots.
“We hope to obtain as much of the world’s wild soybean
germplasm as possible, and to complete our collections from
Europe, the USSR, southern Asia, South Korea, and Japan.
Our greatest need is for further collections from North Korea
and China, especially southern and western China, since
most Chinese strains in the present collection have come
from northeastern and north-central China.
“Beginning in the late 1930’s and 1940’s, soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, developed
improved cultivars with higher yielding ability and resistance
to lodging and shattering and to prevalent diseases.
“In the future, soybean pests and diseases will likely
be an even more important factor in soybean production.
Soybean breeders will be putting more emphasis on
increased cultivar resistance and will be selecting for
multiple resistance to different races and types of diseases.
“Breeders constantly are looking for the traits that
contribute to improve yield. Because of the low heritability
of yield, selecting for component traits rather than directly
for yield might improve breeding efﬁciency. Unfortunately,
except for pest and disease resistance, no helpful
physiological or morphological traits have been found.
“Improvement in yield through improved soybean
cultivars has been slow but steady over the past 50 years.
No slowdown has yet occurred and presumably further
improvement is possible working with the rather narrow
base of just 20 ancestral cultivars. A major problem for
the breeder is how to effectively use the large number of
germplasm lines and ﬁnd sources for further improvement.
“Today over half the acreage in the north central states
is planted to varieties developed by private seed companies.
However, the varieties trace their pedigrees directly to some
of the recently widely grown public varieties. Thus they
represent not a change in direction but the latest round in the
process of variety improvement. It has continued steadily for
the past 50 years.
“Advances in the future will be more difﬁcult than in

the past, but with the large number of specialists working on
the problem, the prospects are bright.” Address: Research
Geneticist, ARS-USDA and Agronomy Dep., Univ., of
Illinois.
2593. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South. Soybean News
(NSCIC) 35(1):5, 4. Jan.
• Summary: “As one travels across the South today and
observes ﬁeld after ﬁeld of soybeans, one must respect the
foresight and judgment of some of our research leaders who
in the early 1940’s initiated a program within the United
States Department of Agriculture for developing soybeans
for grain production in the South. I reported for duty March
1, 1943 to begin a cooperative program between USDA
and the North Carolina Agricultural Experiment Station
at Raleigh, North Carolina, with the responsibilities of
developing soybean varieties suitable for grain production.
At that time, there were probably no more than two or
three hundred thousand acres of soybeans being planted for
seed production in the South. Along with other production
problems, severe shattering was a strong possibility if
harvesting was not completed within a few days after the
soybeans were mature. A staff member at North Carolina
State University working with fertility and management
problems with small grains informed me that he thought
the decision of USDA ofﬁcials who decided to place a
man in the area to work with soybeans was about as stupid
a decision as was possible to make. He recognized that
soybeans had limited possibilities as a hay crop but saw no
potential for them as a seed crop.
“Local workers who had some experience with soybeans
advised me that I must get my plantings made by midApril in order to obtain a stand. The general opinion also
existed that soybeans needed no fertilizer. The soybean as
a legume produced its own nitrogen. Nitrogen was more
or less considered synonymous with fertilizer since the big
response with corn or cotton was from nitrogen. About 50%
of my plantings failed because of the early planting and lack
of adequate nutrition for the plants. I decided that mid-April
was too early to plant soybeans, and later research showed
that we should delay planting until a 14½-hour day had been
reached and for much of the South this day length was not
reached until after early May.
“Dr. Ralph Cummings was then head of the Agronomy
Department at North Carolina State University. I indicated
to him that I did not believe that a breeding program with
soybeans could succeed without additional fertility research.
He was receptive to the idea and arranged for initiating
a soybean fertility research program. In 1945, Dr. W.L.
Nelson, now senior vice president with the PhosphatePotash Institute, began work on the fertility program with
soybeans. He also had responsibilities for two or three other
crops. During the next several years we developed what I
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considered an excellent team research program to investigate
the interaction of varieties with fertility. The importance
of an adequate supply of potash was clearly demonstrated.
Results demonstrated that varieties differed in their response
to higher fertility levels, and also that with adequate levels
of fertility and high-yielding varieties, the most efﬁcient use
of the fertilizer was obtained. It is somewhat amazing to me
how frequently low pH or lack of phosphate or potash are
still limiting factors in the production of soybeans, especially
when we realize how simple it is to take soil samples
and obtain quite precise information as to the nutrient
requirements of a particular soil. I like to think of the plant
as a miniature factory that utilizes water and nutrients to
produce the end product seed.
“In the fall of 1948, I began working at Stoneville,
Mississippi, in a program cooperative with the Delta Branch
of the Mississippi Agricultural and Forestry Experiment
Station. In addition to the research program at Stoneville,
I coordinated a program with state workers in the southern
states to evaluate breeding lines that were being developed.
At this time, cotton acreage had been reduced appreciably in
the Delta area. Cotton was best suited to the better-drained
sandy loam soils. A large acreage of low-lying, slowlydrained, heavy clays was available for other uses. Much
of our soybean breeding work was therefore concentrated
on types that would produce well on the clay. The variety
`Ogden,’ which had been developed at the Tennessee
Agricultural Experiment Station, was available and produced
better than some of the varieties that had been available.
However, seed-holding qualities of Ogden were poor, and
growers reported that harvested yield decreased with each
day of harvest. Ogden had another disadvantage in that seed
coats were green. Actually, there was nothing wrong with
green seed coats except that market standards were set up for
yellow soybeans, and buyers seriously objected to receiving
green soybeans when they thought they were buying yellow
soybeans. Although cotton acreage had been reduced
appreciably, growers were primarily interested in cotton,
and many considered it to be somewhat of a waste to have a
research program for a crop for which there was no interest.
I would like to again emphasize the importance of foresight
by research leaders. Research does not give instant results.
Having a period with no outside pressure permitted us to
develop improved production practices, and by the time we
had improved varieties available, we could make suggestions
as to how the crop should be grown.
“A major impact upon soybean production in the South
was the release of the variety ‘Lee’ in 1954. Lee had been
evaluated in the cooperative regional tests and had shown
adaptation over much of the South. A simultaneous release
was made in each of the 12 southeastern states. At the
time of its release, we stated that Lee would hold its seed
satisfactorily for 6 weeks after it was ready for harvest. Thus,
it was possible to ensure that the crop could be harvested

if a crop was grown. Several growers were skeptical, and
at the time they grew their ﬁrst crop, they left a few rows
unharvested to see for themselves whether or not it would
hold its seed. In addition to having a good seed-holding
quality, Lee was resistant to several foliar diseases that
were causing severe losses. These included bacterial pustule
and target spot. Resistance to these two diseases has been
maintained in nearly all subsequent variety releases in the
South. Lee was well-suited for production on the low-lying,
slowly-drained clays. At the time, we thought it was because
of an ability to develop a root system in these soils. Later
we learned that a major problem in the slowly-drained clays
was the disease phytophthora rot. Lee-had what we described
as a moderate level of resistance to the disease. Major
genes giving higher levels of resistance have now been
incorporated into other varieties. By 1957, a considerable
acreage of Lee was being planted. A prolonged rainy period
began in November and many ﬁelds were not harvested until
in February. Growers were impressed with the fact that they
still had marketable seed to be harvested.
“The variety ‘Bragg’ was released in 1963. Bragg
had many of the same qualities as Lee, but was later in
maturity and made more growth. It was particularly suited
for the coastal plains soils of the Southeast. Bragg had a
high level of resistance to root-knot nematodes which are
common in many of the coastal plains soils. Because of its
greater growth, Bragg competed better than Lee with the
johnsongrass and cockelbur which were not being controlled
in the soybean ﬁelds of the Delta. Bragg became a major
variety in the Delta as well as in the Southeast.
“Herbicides to control johnsongrass and cocklebur
have simpliﬁed soybean production in much of the South,
but especially in the Delta area where these weeds grew so
luxuriously. As cotton acreage was reduced, many of the
ﬁelds had lain idle for several years before soybean were
planted. Thus, there had been excellent opportunity for good
development of johnsongrass and cocklebur. As soybeans
were planted in these ﬁelds, it was sometimes difﬁcult to
recognize that soybeans were there. If one could see that the
johnsongrass was in rows, one could then assume that there
were also soybeans there.” Continued. Address: Research
Agronomist, USDA, ARS, Stoneville, Mississippi.
2594. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South (Continued–
Document part II). Soybean News (NSCIC) 35(1):5, 4. Jan.
• Summary: Continued: Research usually does not remain
static. In 1954, the soybean cyst nematode was identiﬁed
in southeastern North Carolina. At that time, it was thought
to be a pest recently introduced into the U.S. The soybean
cyst nematode had previously been identiﬁed in parts of
China and Japan. The area in southeastern North Carolina
grew ﬂower bulbs, and it was ﬁrst thought that the nematode
had been introduced with bulbs from Japan. Later, as it was
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recognized that the nematode was quite widely distributed in
the U.S., it was assumed that it had been in the country much
longer. This nematode also reproduces well on the annual
lespedezas and the areas where it was most prevalent were
areas that had been growing the annual lespedezas. Little
attention was given to the lespedeza, so it could easily have
been present in these ﬁelds for many years without being
noticed, and thus was available to attack soybeans when
they were grown. A search to identify sources of resistance
to the soybean cyst nematode was begun in 1956 with some
plantings of germplasm lines in the ﬁeld in North Carolina
where the nematode was ﬁrst identiﬁed.
“At that time, we had a collection of about 3,00 [3,000?]
soybean strains from eastern Asia maintained at Urbana
Illinois, and at Stoneville. All of these lines were planted
in the ﬁeld in North Carolina in 1957. A few lines which
were resistant to the nematode were identiﬁed, and crosses
were made that year to initiate a breeding program to
develop productive varieties with resistance. All of the lines
identiﬁed as resistant were low in productivity and had black
seed coats, another undesired quality. Breeding work was
conducted cooperatively among workers at Raleigh, North
Carolina, Stoneville, Jackson, Tennessee, and Portageville,
Missouri. The ﬁrst resistant variety developed from this
program was ‘Pickett’ released in, 1967. Pickett had good
resistance to the more common forms of the soybean cyst
nematode, but yielded approximately 10% less than adapted
material in the absence of the nematode. The next step
was to develop material having the resistance and higher
productivity. The variety ‘Forrest,’ released in 1973, had
the cyst nematode resistance level of Pickett, a high level
of resistance to several types of root-knot nematode, and
was a top yielder on well-drained soils in the absence of
nematodes.
“As the variety Pickett was being developed, breeding
lines were screened against cyst nematodes from North
Carolina, Tennessee, and Missouri. However, as Pickett
was planted on farmers’ ﬁelds, areas within these ﬁelds
were identiﬁed as having cyst nematode injury. It was then
recognized that there were variants of the nematode, and
another search was necessary to ﬁnd sources of resistance
to what was later identiﬁed as race 4 which was present
in many ﬁelds in west Tennessee, northeast Arkansas, and
southeastern Missouri. A screening program to evaluate
available germplasm was initiated at Jackson, Tennessee, and
resistant material was identiﬁed in 1969. Resistant material
was used immediately to initiate a breeding program. A
resistant variety `Bedford’ was released in the fall of 1977.
“The soybean research program in the South has been
ﬂexible, and has been modiﬁed to respond to problems as
they were recognized. A close working relationship among
state and Agricultural Research Service employees has made
possible rapid evaluation and dissemination of improved
material as it was developed. New problems continue to be

recognized. To date, we have been able to identify sources
of resistance from within the soybean germplasm collection
to all the disease, nematode and insect problems we have
identiﬁed. We now have approximately 10,000 germplasm
lines being maintained at Urbana, Illinois, and at Stoneville.
This collection will continue to provide genes for improving
the soybeans we grow commercially. As soybean acreage
and economic value have increased, the number of people,
both public and private, conducting research with soybeans
has increased markedly. It is now relatively easy to justify
spending either public or private funds on soybean research.
However, we must admire the courage and foresight of W.J.
Morris [sic, Morse] for his leadership activity in getting a
small soybean research program organized for the South in
1942.”
A portrait photo shows Edgar E. Hartwig. Address:
Research Agronomist, USDA, ARS, Stoneville, Mississippi.
2595. Kansas State University, Cooperative Extensive
Service. 1984. Soybean handbook. No. 449. 28 p. Jan.
• Summary: Contents: Soybean research. Varieties. Planting
recommendations. Fertility needs. Weed control. Irrigating
soybeans. Soybean diseases. Soybean insects. Harvesting.
Drying and storage. Economics. Address: Manhattan,
Kansas.
2596. TeKrony, D.M.; Egli, D.B.; Balles, J.; Tomes, L.;
Stuckey, R.E. 1984. Effect of date of harvest maturity on
soybean seed quality and Phomopsis sp. seed infection. Crop
Science 24(1):189-93. Jan/Feb. [26 ref]
• Summary: “Seed infection by Phomopsis sp. was the
major factor inﬂuencing seed quality and was negatively
correlated (r = -0.88) with seed germination. Phomopsis sp.
seed infection decreased and standard germination increased
with later dates of harvest maturity.” Address: Dep. of Plant
Pathology, Univ. of Kentucky, Lexington, KY 40546-0091.
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2597. Beversdorf, Wally D. 1984. Soybean breeding
developments and new varieties [in Canada]. In: Ontario
Soya-Bean Growers’ Marketing Board. ed. 1984. Ontario
Soybean Symposium. Chatham, Ontario, Canada: OSGMB.
319 p. See p. 36-48.
• Summary: A similar soybean symposium held in Sept.
1973 at Ridgetown Agricultural College of Agricultural
Technology (Ridgetown, Ontario) played an important
role in the development of soybean breeding in Canada.
During the past 10 years, soybean production in Canada has
more than doubled, thanks in large part to improvement in
varieties, but also to improved management practices, and
increasing demand for soybean products. Since 1973 earlymaturing varieties have greatly expanded the area adaptable
to growing soybeans. One of the major successes in soybean
breeding during the past decade has involved the improved
tolerance of soybeans to phytophthora root rots.
Traditionally 5 counties have produced most of the
soybeans in Ontario and in Canada. Since 1973 soybean
production outside this 5-county area has grown by 180%.
Canadian varieties are often deﬁned by the number of
heat units (HU’s) they require to mature properly. Certain
“soybean Heat Unit Areas” are also deﬁned; the best known
are the 2600, 2800, 3100, and 3400 Heat Unit Areas. The
southern tip of Ontario gets about 3100 to 3500 heat units.
The 2600 soybean Heat Unit Area is generally the coldest
and farthest north, and soybean yields from this area are
generally lower than from warmer areas, in part because the
number of days to maturity is less. In 1974 only 3 soybean
varieties were recommend by OMAF (Ontario Ministry of
Agriculture and Food, Publication 296) for the 2600 Heat
Unit Area: Altona, Vansoy, and Hardome. But in 1984 six
varieties were recommend for this Heat Unit Area: Maple
Presto, Maple Amber, McCall, Maple Arrow, Bicentennial,
and Evans.
All soybean varieties recommended by OMAF
were developed by public institutions. The ﬁrst privately
developed variety, XK505 (from Maple Leaf Mills, Ltd.)
appeared as a recommended variety in 1975. In 1984, 24 of
the 35 varieties recommended by OMAF were developed in
the private sector, by six companies breeding or evaluating
soybean varieties in Ontario.
Future prospects for cultivar development: Progress
in developing sources of low linolenic acid soybean oil
suggests that within 10 years soybean varieties will be able
to produce oil that no longer requires hydrogenation and
winterization for salad oils. “This should result in reduced
reﬁning costs and the elimination of trans isomers of fatty
acids, which have been implicated in elevated blood serum
cholesterol.” Address: Crop Science Dep., Univ. of Guelph,
Guelph, ONT, Canada.
2598. Bhatnagar, P.S. 1984. Soybean in India–Retrospective

and perspective. Tropical Agriculture Research Series No.
17. p. 11-22. March. International Symposium on Soybean in
the Tropics and Subtropics. [22 ref]
• Summary: Contents: Introduction. Soybean in India. A
fallacy. Soybean development. Research in India. Seed
production. Production technology. Microbiology. Plant
protection. Product development, utilization and production
economics. Constraints to rapid expansion of soybean.
Table 1 shows imports of soybeans and soy oil to India
from 1970-71 to 1979-80. Imports of soybeans were zero
or insigniﬁcant except for 516 tons in 1978-79. Imports
of soy oil ﬂuctuated widely, from 78,956 tons in 1970-71,
to only 3,509 tons in 1975-76, reaching a peak of 350,617
tons in 1978-79. Address: Project Coordinator, All-India
Coordinated Research Project on Soybean, ICAR, G.B. Pant
Univ. of Agriculture and Technology, Pantnagar 263145,
U.P., India.
2599. Brenière, J. 1984. Les insectes des légumineuses
tropicales (niébe-soja) [The insects of tropical legumes].
Montpellier, France: IRAT. March. [Fre]*
Address: GERDAT–Groupement d’Etudes et de Recherches
pour le Développement de l’Agronomie Tropicale.
2600. Gotoh, K. 1984. Historical review of soybean
cultivation in Japan: Traditional cultivation (1867-1945)
(Document part). Tropical Agriculture Research Series No.
17. p. 137-38. March.
• Summary: “1. Characteristics of this period: When the
Meiji era started in 1867, acreage of cultivated soybean was
approximately 400,000 ha with grain yields of 0.5 ton/ha on
the average. In 1908 the acreage became the largest during
the history of soybean production in Japan, namely, 487,700
ha, and the highest production was recorded in 1920, namely,
547,800 tons.
“Since the beginning of the Showa era in 1926, imports
of soybeans have increased. Imports accounted for 60% of
annual consumption in 1928 and 70% in 1938. Thus, acreage
of soybeans decreased gradually, especially in the Kanto and
Tosan areas, in contrast with the increase of production in
Hokkaido.
“As for the cultivars, Iwate No 2 and Ou No 13 were
released in 1920 and 1929 in Tohoku. They were bred
through artiﬁcial crossing. Norin No 1 and No 2 were
released from the Ibaraki Agricultural Experiment Station in
1939 and 1940 in Kanto. Dairyu-hodaka and Nagaha-hadaka
derived from crossing were released in 1936 and 1939 in
Hokkaido. Thus before the time of release of these cultivars,
land races and strains derived from pure line selection were
grown in Japan.
“Determinant type of cultivars was mainly grown.
Dewamusume was the ﬁrst indeterminate cultivar
recommended in Honshu and it was released in 1977 from
the Tohoku Agricultural Experiment Station. The reason why
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the indeterminate type was not grown remains unknown.
It can be inferred that the slightly larger variation of grain
size in the indeterminate type than in the determinate type
may not be favorable for marketing. One of the interesting
characteristics of soybeans in Japan is the size of grains
which are large. Furthermore, there are many kinds of grains
with varying size and seed coat color which have been
produced for special usages.
“Fertilizers used consisted of ashes, barnyard manure,
rice bran, and dried ﬁsh (sardines), when available. In 1904
superphosphate was applied...
“So far the scale of soybean cultivation per farm
had been rather small. In the areas where upland crops
were grown, soybeans were produced under marginal and
poor conditions, and in the areas where paddy rice was
grown soybeans were grown on dikes for farmer’s own
consumption. According to the results of a survey conducted
in 1961, ratio of amounts of commercial use to total products
was 49% on the average throughout Japan. The scale was
such that only Hokkaido and Iwate Prefecture produced more
than 200 kg per farm.
“2. Special methods of cultivation: In the cultivation
of soybeans on the dikes of paddy ﬁelds damage due to
dry conditions and various pests (diseases and insects) is
limited. Due to the presence of sparse stands, sunshine and
wind easily pass through the canopy and fairly high yields
of grains with high quality could be obtained. However,
there were some disadvantages. For instance, the decrease of
rice yields was somehow inevitable and weeding was rather
laborious.
“Transplanting of seedlings was practiced extensively.
Planting date was earlier (for instance 10 days) than the usual
date, and seedlings 15 to 30 days of age after planting were
used. Transplanting caused growth depression, and thus plant
height was reduced. Flowering was delayed, but maturity
was hastened...
“Topping has been widely applied. It also depresses the
growth. When topping is performed in the early stages of
growth, secondary branches are increased, and ﬂower and
pod numbers are also considerably increased. Flowering
and maturity are delayed slightly. In this treatment deep
root system may be obtained. Cultivars adopted for topping
treatment should have many branches. They must be sown
earlier than the usual date. Since topping reduces growth
remarkably, it must be applied under fertile soil conditions.
“Ridging is generally practiced in soybean cultivation
as well as weeding, and lodging may be prevented to some
extent...
“During this period intercropping systems were
occasionally adopted, with soybeans being grown mainly
with cereals (barley and common millet (Panicum miliaceum
L.)) and cotton.” Address: Faculty of Agriculture, Hokkaido
Univ., Nishi 9, Kita-ku, Sapporo, Japan.

2601. Gotoh, K. 1984. Historical review of soybean
cultivation in Japan: Scientiﬁc approaches (1946-1977)
(Document part). Tropical Agriculture Research Series No.
17. p. 138-40. March.
• Summary: “1. Characteristics of this period: Extensive
research work on soybean breeding and cultivation started
after World War II. Nagata (1955) wrote a book on soybeans
in a comprehensive manner, based on domestic and foreign
information. It may be said that Nagata’s publication was the
ﬁrst well written Japanese book on soybeans.
“The progress of research works was compiled by Saito
(1972; breeding), by Kaizuma and Fukui (1972; quality
breeding), by Konno (1972; physiology) and by Matsumoto
and Ohba (1972; production techniques) in the Proceedings
of the Symposium on Food Legumes held at the Tropical
Agriculture Research Center in 1972.
“In the early stage of this period, production of soybeans
for oil was attempted. However, since the quantity of
soybeans imported from the USA increased, especially after
1961 when the Japanese market was opened for soybean
importation, production became restricted to protein use or
food.
“During this period the constraints on soybean
production were analysed in each area in Japan...
“Thus breeding for overcoming these hazards was
undertaken and cultivars showing cool weather tolerance,
cyst nematode resistance, virus disease resistance, resistance
to several important diseases, and lodging resistance were
released in each location.
“One of the important objectives of breeding was to
obtain cultivars with white hilum of grains which was
requested from the processing industry, especially for miso
production. Thus, 30 of a total of 43 cultivars released from
1961 to 1977 had white hilum. As mentioned previously,
large seed size was preferred for consumption, and the
cultivars with large seed size became predominant. However,
several cultivars with small seeds were maintained for natto
production.
“2. Genetic resources: During the period 1952-1954
surveys on land races of soybeans were conducted and the
data were summarized in 1957. According to the results,
Tohoku had abundant genetic resources. Almost all of the
land races were grown in dikes surrounding paddy ﬁelds and
some were used for soiling under alluvial and diluvial soil
conditions and for the cultivation of vegetable beans.
“It was well known that the wild soybean (Glycine
soya Sieb. et Zucc.) is native to Japan, except for Hokkaido.
However, in 1973 this variety was observed along the river
Saru in the Hidaka area of Hokkaido and thereafter along
several rivers there...
“3. Cultivation practices recommended: Several research
workers attempted to introduce modern technology for the
management of soybeans...
“4. Physiological studies: Fukui and Arai (1951)
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classiﬁed cultivars, based on the length of growth from
germination to ﬂowering and ﬂowering to maturity. This
classiﬁcation which does not correspond with the maturity
groups of the USA is widely used in Japan. Groups Ia, Ib,
and IIa belong to the so-called summer type, IIb, IIc, IIIb,
and IIIc to the intermediate type, and IVc and Vc to the
autumn type, respectively...
“5. Plant density: Although progress has been made in
the understanding of soybean characteristics as a crop, the
cultivation of soybean in practice is still based on sparse
planting on an individual plant basis. This concept may
be due to the fact that under the hot and humid conditions
prevailing in Japan luxuriant growth and severe lodging
are likely to be associated. Thus plant growth must be
inhibited and the number of branches must be increased
for increasing the number of nodes in turn results in the
increase in the number of pods. Consequently, cultivars
bred before 1960 were generally adapted to such growing
conditions. However, several cultivars bred after 1961 had a
stiff stem and seemed to be adapted to dense planting. These
ﬁndings suggest that the plant type has been changing from
the branching type to the main stem type in which a larger
proportion of pods occurs on the main stem, and lodging
resistance becomes far more important.
“6. Differences between record yields and average
yields: During this period record yields were obtained in
several Agricultural Experiment Stations and in some yield
contests as outlined in the paper of Gotoh (1982). However,
the average yield of soybeans was low as usual, namely, less
than 1.5 tons.” Address: Faculty of Agriculture, Hokkaido
Univ., Nishi 9, Kita-ku, Sapporo, Japan.
2602. Hong, E.H.; Kim, S.D.; Hwang, Y.H. 1984. Production
and use and research on soybeans in Korea. Tropical
Agriculture Research Series No. 17. p. 81-93. March.
International Symposium on Soybean in the Tropics and
Subtropics.
• Summary: Abstract. Trends in soybean production:
importance of soybeans, area planted, yield, production
and import, regional distribution. Trends in supply and
consumption: demand and supply, utilization. Methods of
cultivation currently applied: cultural practices (planting
time, land preparation and planting, fertilizer application,
management, harvesting and processing, marketing and
procurement, cropping patterns, competitive power),
varieties and their distribution, major diseases and pests,
problems in farm cultivation. Soybean research and
extension service. Government participation in and support
for soybean production. Future prospects of soybean
production and main constraints. Discussion.
In Korea, soybeans rank third among all food grain
crops, in both the area planted and in production, after rice
and barley. Soybean “products such as soy paste [doenjang],
soy sauce [kanjang], beancurd [tofu] and beansprouts are the

primary side dishes in conventional daily Korean meals.”
The area planted to soybeans has steadily decreased from
about 300,000 acres average in 1967-1971 to only 183,000
acres in 1982.
Tables: (1) Area planted and production of major food
crops in Korea. (2) Production, yield and import of soybeans
by year in Korea. (3) Regional distribution of soybean
production in Korea. (4) Demand and supply of soybeans
in Korea. (5) Utilization of soybean in Korea. (6) Regional
distribution of soybean planting times in Korea. (7) Results
of sample investigation for the application of herbicides on
soybean in Korea. (8) change of cropping systems in the
central part of Korea. (9) Farm income derived from major
summer crops in Korea. (10) Characteristics of main soybean
varieties currently recommended and their geographical
distribution in Korea. (11) Research institutions, location
and number researchers related to soybeans in Korea. (12)
Amounts, area planted, and production for every class of
soybean seeds in Korea in 1982. (11) research institutions,
location and number of researchers related to soybeans in
Korea. (12) Amounts, area planted, and production for every
class of soybean seeds in Korea in 1982. (13) The amount
and purchasing prices of soybean by the government and the
prices of imported soybeans by year in Korea. Figures: (1)
Marketing channels for soybean in Korea. (2) Flow chart of
soybean research and extension services in Korea. Address:
Crop Exp. Station, Ofﬁce of Rural Development, Suwon
170, South Korea.
2603. Howell, R.W. 1984. Contribution of soybeans to the
agriculture of the USA. Tropical Agriculture Research Series
No. 17. p. 127-32. March. International Symposium on
Soybean in the Tropics and Subtropics.
• Summary: An excellent historical overview. “Perhaps
the most important person in soybean history in the United
States was William J. Morse, who was appointed in 1907 to
be in charge of soybean research in the US Department of
Agriculture.” Morse “led the development of the cooperative
research program of the USDA and the State Agricultural
Experiment Stations until 1949. This cooperation, which Mr.
Morse had encouraged for many years, was formalized by an
agreement between USDA and several stations in 1936. The
cooperative program continues in its essentials, but is vastly
expanded at the present time. Mr. Morse died in 1959.”
1920–Dr. Clyde Melvin Woodworth, a geneticist, joined
the faculty of the University of Illinois at Urbana. He was
the ﬁrst breeder / geneticist with primary responsibility
for soybeans at this university. He constructed the ﬁrst
chromosome map for soybeans [1933]. He developed the
varieties Illini and Chief, and made the cross which led to the
variety Lincoln. In 1943 Lincoln was released jointly by the
University of Illinois, USDA, and several other universities.
It “was the ﬁrst variety to be developed from a purposeful
hybridization and was the ﬁrst to be cooperatively released
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under the agreement of 1936.
“A contemporary and colleague of Dr. Woodworth
was Professor Jay Courtland Hackleman, a crops extension
specialist at the University of Illinois. Professor Hackleman
was an ardent promoter of soybeans. He and his extension
colleagues in other states appreciated the potential of
soybeans and strongly encouraged farmers to try them on
their farms.”
1921-1951–Professor William Leonidas Burlison was
head of the department of Agronomy at the University of
Illinois. Along with Woodworth and Hackleman, he was
instrumental in the establishment of soybeans in Illinois
agriculture.
“These people had counterparts in many states who were
equally enthusiastic and effective in encouraging farmers to
grow soybeans.”
1928–J.L. Cartter, a graduate student at the University of
Wisconsin, was hired by the USDA as a soybean agronomist,
stationed at Holgate, Ohio. In 1936, when the US Regional
Soybean Industrial Products Laboratory was established,
Mr. Cartter moved to Urbana, Illinois, to lead the production
research at the Laboratory. He continued at that position until
his retirement in 1965.
“Plant breeders were employed by USDA and
stationed at Iowa State and Purdue [West Lafayette,
Indiana] Universities, at later at Stoneville, Mississippi,
North Carolina State Univ., and the Universities of Florida,
Missouri, and Minnesota, in addition to Illinois.”
1949–After the retirement of W.J. Morse, Dr. Weiss
took over his position as leader of Soybean Investigations at
USDA; he served in that position from 1949 to 1953. “Under
Weiss’ leadership the soybean germplasm collection was
formalized and facilities established at Urbana, Illinois, and
Stoneville, Mississippi, for preservation and management
of the collection.” Weiss was followed by Dr. Herbert W.
Johnson (1954-1964), “who next to Morse probably had the
greatest inﬂuence on the development of soybean research.”
During this period “the soybean cyst nematode was found for
the ﬁrst time in the United States, the ﬁrst disease-resistant
soybean varieties were developed, and a signiﬁcant increase
in the size and scope of soybean research staffs occurred,
including the beginnings of the major increase in research on
soybean physiology.”
Before 1965, the only U.S. company “with a soybean
development program was the Coker’s Pedigreed Seed Co.
of South Carolina, where Henry Webb was the soybean
breeder. In 1965 a group of midwestern seed companies
joined to form the Soybean Research Foundation, Inc.
(S.R.F.), and employed A.L. Matson of Missouri as a
soybean breeder. During the 1970s many companies
established soybean variety development groups following
enactment by Congress of the Plant Variety Protection Act
of 1970. Consequently the number of varieties available to
farmers has increased manyfold. In 1983 it is estimated that

at least 300 different varieties were offered for sale in Illinois
alone.”
Also discusses protecting soybeans from diseases,
insects, nematodes and weeds, as well as plant physiologists
who worked on soybeans (he pioneering work being done
by Garner and Allard on photoperiodism). The Northern
Regional Research Center at Peoria, Illinois; since 1942
soybean utilization research as been based here. International
programs including INTSOY. Growing interest in food
uses of soybeans (tofu, soymilk) including the Soycrafters
Association. Rise of the soybean processing industry. The
American Soybean Association. Address: Emeritus Prof.,
Former Head, Dep. of Agronomy, Univ. of Illinois, Urbana,
IL.
2604. Konno, S. 1984. Soybean production in Japan.
Tropical Agriculture Research Series No. 17. p. 95-102.
March. International Symposium on Soybean in the Tropics
and Subtropics.
• Summary: Abstract. Trend in soybean production.
Trends in supply and consumption of soybeans. Methods
of cultivation currently applied in Japan. Soybean research
and extension. Government participation in and support of
soybean production. Future prospects of soybean production
and main constraints. Discussion. Tables: (1) Production
and trade of soybeans in Japan. (2) Soybean consumption
in Japan. (3) Varieties registered during the last decade.
Figures: (1) Soybean production by region in Japan (1983).
(2) Planting and harvesting time of soybean in Japan. (3)
Centers for breeding and research on soybean afﬁliated to
the Ministry of Agriculture, Forestry and Fisheries in Japan.
Address: Tropical Agriculture Research Center, Yatabe,
Tsukuba, Ibaraki 305, Japan.
2605. Le Roux, Edward J. 1984. Future research in oilseeds
[in Canada]. In: Ontario Soya-Bean Growers’ Marketing
Board. ed. 1984. Ontario Soybean Symposium. Chatham,
Ontario, Canada: OSGMB. 319 p. See p. 55-64.
• Summary: Canadians call canola the “Cinderella Crop.”
It was developed by research ﬁnds. The author hopes that
research will make Canada self-sufﬁcient in soybeans and
soybean products by 1990. During the last decade, the area
planted to soybeans has doubled–in part because of improved
varieties such as Harcor from the Harrow Research Station
in 1975, and Maple Arrow, Maple Amber, and Nattawa from
the Ottawa Research Station. The breeding trend is toward
more specialized varieties. There is increasing research
emphasis on integrated management in order to reduce
farmer’s dependency on chemicals wherever possible and
to ensure a better environment. “We want chemicals to be
seen as one of several ways to control pests, not the only
way. That is our future thrust. The aim is to ensure the farmer
has the safest possible working environment. The aim is to
reduce his input costs. The aim is to give him pest control
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options. The aim is to maintain consumer conﬁdence in
the safety and quality of all our food products, soybeans
included. The aim is to protect the environment at large, the
land, the water, the air, the beneﬁcial insect populations...
“In a very signiﬁcant move, we have begun construction
of a $36 million facility at Saint-Hyacinthe near Montreal,
Quebec, devoted exclusively to food processing research. It
will be unique in Agriculture Canada. The new centre will
be open in 1986, the 100th birthday of Agriculture Canada’s
agri-food research establishment.” Address: Asst. Deputy
Minister of Research, Agriculture Canada, Ottawa, ONT.
2606. Miranda, M.A.C. de; Bulisani, E.A.; Mascarenhas,
H.A.A. 1984. Soybean situation in Brazil. Tropical
Agriculture Research Series No. 17. p. 1-10. March.
International Symposium on Soybean in the Tropics and
Subtropics. [Eng]
• Summary: Abstract. Soybeans in the world. Soybean
production in Brazil. Crop characterization (climatic
conditions, soils, soil acidity and liming, fertilization,
cultivars, tillage practices, weed control, pest control,
diseases, nematodes, cultural practices). Perspectives.
Discussion. Table: Production of soybeans in the states
of Brazil in the 1969/70-1981/87 period. Figures: (1)
Areas under soybeans and future expansion areas. (2)
Climatic zones. Address: Research Agronomists, Secao de
Leguminosas, Instituto Agronomico de Campinas, Caixa
Postal 28, CEP.13.100 Campinas.
2607. Na Lampang, Arwooth. 1984. Soybean production in
Thailand. Tropical Agriculture Research Series No. 17. p.
37-43. March. International Symposium on Soybean in the
Tropics and Subtropics. [6 ref]
• Summary: Abstract. Soybean production in Thailand.
Cropping patterns and practices. Varietal adaptation and
improvement. Pest management. Harvest and storage.
Marketing. Consumption and utilization. Prospects and
constraints. Acknowledgement. Discussion. Tables: (1)
Soybean acreage, yield and production in Thailand (197181). (2) Balance of soybean export and importation during
1976-1930. (3) Soybean prices at different locations (US g/
kg) (1977-1981). Address: Field Crop Research Inst., Dep. of
Agriculture, Bangkhen, Bangkok 10900, Thailand.
2608. Rennie, J. Clare. 1984. A look at the progress of
soybeans [in Canada] in the last decade. In: Ontario SoyaBean Growers’ Marketing Board. ed. 1984. Ontario Soybean
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p.
See p. 22-35.
• Summary: “In 1893, Professor C.A. Zavitz, crop specialist
at the Ontario Agricultural College, grew probably the ﬁrst
ﬁeld of soybeans, as a replacement for cow peas which had
failed, and set in motion a 30-year variety testing program
for Ontario farmers. Canada’s ﬁrst new variety, OAC 211,

was introduced in 1923; this was followed in the 1930’s
by three early maturing ones, A.K., Mandarin, and Capital,
introduced by Dr. Dimmock of the Harrow Dominion
Experimental Station. A colleague, Dr. Cass Owen, was the
originator of Harosoy, introduced in 1951. It quickly became
a leading Ontario variety as well as the main one grown in
the American soybean belt for many years...
“However, soybeans were not a major crop in Ontario,
or for that matter in the USA, until the Second World War.
What was grown was largely for green manure and forage.
The statistics on soybeans in Ontario were not even given
separately until 1942. The predominance of linseed meal and
cottonseed meal and oil was too strong to be easily overcome
by another crop. The wartime demand for an easily available
source of vegetable oil and protein gave soybean production
its ﬁrst big boost...
“In Ontario, the production ﬁgures for the last decade
show... sharp increases. Aside from demand which made
it economically attractive for farmers to grow soybeans,
this increase has been made possible by a breeding and
management research program to extend Ontario’s soybean
area and to maintain yields at competitive levels. Until the
late 1970’s, virtually all of the province’s soybeans were
grown in Essex, Kent, Lambton, Middlesex, and Elgin
Counties. With new early maturing, high-yielding varieties
adapted to the growing conditions in Central, Western and
Eastern Ontario, production in these areas is increasing
rapidly. The number of hectares planted has risen from 4,010
ha in 1972 to 61,500 ha in 1982...
“The Ontario breeding program has emphasized not only
early maturity and high yields, but also resistance to disease
and to pod shattering, and good nodulation capabilities.
Under the direction, since 1976, of Dr. Wally Beversdorf...
the program is rapidly coming of age. Maple Arrow, a
high-yielding variety adapted to 2,600 heat unit areas, was
developed at the Central Experimental Farm, Ottawa. Its
introduction in 1976 was the shot in the arm needed to
expand the soybean-growing area, and the OMAF/Guelph
program is aimed at continuing this expansion...
“In the last decade, we have largely overcome
nodulation problems, with the introduction of granular
inoculants in the mid-1970’s. These inoculants, which have
proven particularly effective in ﬁrst-time soybean ﬁelds...
“The introduction of a ﬂexible ﬂoating cutterbar has
further cut harvest losses, which had been as high as 30
percent with rigid cutterbars and conventional combines...
“With the establishment of the [Maple Leaf Monarch]
crushing facility at Windsor [in July 1979], the province’s
daily crushing capacity has increased by 300 tonnes per
day, and the three crushing plants at Toronto, Hamilton, and
Windsor are crushing about 35 million bushels of soybeans
each year.”
Table 4 shows that in 1972 only 9,909 acres (2.5% of
the total Ontario province planting) took place outside the

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1004
traditional ﬁve-county region. By 1982 this had increased to
151,964 acres (17% of the total planting)–largely due to the
development of new short-season varieties in the “Maple”
series, which matured in 100-108 days at 2200 to 2550 heat
units. Address: Asst. Deputy Minister of Technology and
Field Services, Ontario Ministry of Agriculture and Food
(OMAF).
2609. Shanmugasundaram, S. 1984. Limited popularity of
soybean cultivation in South and Southeast Asia. Tropical
Agriculture Research Series No. 17. p. 115-25. March.
International Symposium on Soybean in the Tropics and
Subtropics. [19 ref]
• Summary: Contents: Abstract. Research emphasis.
Socio-economic aspects. Major causes for low yield and
future prospects: varietal development, agronomic aspects,
disease and insect problems, adaptability to unfavorable
environments. Conclusion. References.
Tables: (1) Soybean area, production and yield in
South and Southeast Asia. (2) Soybean exports. (3) Asian
soybean imports. (4) Soybean production costs and returns
in Thailand, Philippines, and Taiwan. (5) Comparison of
production factors between grain soybean and its competing
crops–vegetable soybeans, pods, seeds, and adzuki bean
in Taiwan, 1979-80 (in US$/ha). (6) Production costs and
returns for soybeans in selected South and Southeast Asian
countries and the USA. (7) Major soybean cultivars grown
by farmers in different countries until 1972. (8) Major
soybean cultivars developed after 1972 and grown by
farmers until 1982. (9) AVRDC soybean cultivars released
by national programs. (10) Yield of G 2261 in three different
densities at IRRI in the dry season. (11) Yield of selected
AVRDC genotypes at Sukamandi in West Java, Indonesia.
(12) Cultivars with high yield potential in the tropics.
Figures: (1) Graph of area planted to soybean, adzuki
beans and vegetable soybean in Taiwan (* Kaohsiung district
only), 1971-1982. (2) AVRDC selections with high yield
potential that are adapted to different seasons. Address:
AVRDC, Shanhua, Taiwan.
2610. Somaatmadja, Sadikin. 1984. Development of soybean
culture in Indonesia. Tropical Agriculture Research Series
No. 17. p. 23-36. March. International Symposium on
Soybean in the Tropics and Subtropics. [3 ref]
• Summary: Contents: Abstract. Area and production: Share
in national food production, national soybean production,
producing centers, soybean area. Supply and demand
situation: Export and import, future demand and production,
utilization. Methods of cultivation: Cropping system,
cultivation, pests, diseases and other problems. Research
and CRIFC: Research program and activities. Support for
soybean production. Further prospects and main constraints.
Discussion (questions and answers).
Utilization (p. 28): “1. Side-dish with rice: Tempe

(fermented soybean cake), tahu (soybean cake), tauco
(soybean paste), tauge (soybean sprout), kecap (soy sauce)
and goreng kedelai (fried soybeans). Of these, tempe and
tahu are very important in the diet of the people.
“2. Snacks: Roasted soybeans, kerupuk tahu (tahu
chips), boiled young soybean pods” [edamame].
Tables: (1) Annual average soybean production during
and before PELITA (Five-year development plan, 19641981). (2) Soybean production in the last six years, 19771982 (East Java, Yogyakarta, Lampung, Central Java, Nusa
Tenggara Barat {NTB}, West Java). (3) Soybean production
in six [major soybean producing] provinces, 1988-1981. (4)
Soybean production in four additional centers, 1977-1981
(D.I. Aceh, N. Sulawesi, Bali, S. Sulawesi). (5) Soybean
harvested area, yield and production in sawah (rice ﬁelds)
and tegalan (dry land), 1979-1981. (6) Export and import of
soybean, 1969-1982 (Indonesia was a small exporter until
1977 when exports stopped; imports over 100,000 tonnes
began in 1976, and by 1982 had risen to 476,000 tonnes). (7)
The estimated demand for soybean and production target,
1983-1988 (Source: Directorate General of Food Crops).
(8) The important insects of soybean. (9) Improved soybean
varieties. (10) Packages of technology in the intensiﬁcation
and areal [area] expansion programs.
Graphs: (1) Demand, production, and import of
soybeans, 1978-1982. (2) Target of soybean area, 1983-1988
(tegalan ﬁeld area is expected to rise rapidly; sawah ﬁeld
area will stabilize starting in 1985). A map of Indonesia
(p. 31) shows seven research institutes under the Central
Research Institute for Food Crops (CRIFC). They are located
in Bogor, Sukamandi, and Lembang (W. Java), Sukarami
(W. Sumatra), Banjarmasin (S. Kalimantan), Maros (S.
Sulawesi), and Malang (E. Java). Address: Central Research
Inst. of Food Crops, JL Merdeka 99, Bogor, Indonesia.
2611. Wan, Hsiung. 1984. Soybean production and research
in Taiwan. Tropical Agriculture Research Series No. 17. p.
45-51, 53-65. March. International Symposium on Soybean
in the Tropics and Subtropics. [101 ref]
• Summary: Abstract. Production. Supply and demand.
Methods of culture: varieties used, planting methods and
ﬁeld management (conventional method, rice-stubble
planting method), harvesting, disease and pest control.
Soybean research and extension systems: research
institutions, extension service. Major research programs
completed: variety improvement, breeding and genetics
research, physiology, nutrition and cultural practices,
diseases. Major constraints in soybean production: import
of low-priced soybeans, competitive crop in soybeanproducing center, unfavorable growing conditions in the
tropics, high cost of production. Measures for promotion of
soybean production: price support, expansion of acreage,
change in the aim of variety improvement, reduction of
production cost. Prospects. References. Tables: (1) Soybean
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production in Taiwan. (2) Soybean production in KaohsiungPingtung area, Taiwan. (3) Soybean production in different
planting seasons in Taiwan. (4) Soybean varieties released
in Taiwan and their characteristics. (5) Acreages of soybean
and adzuki bean. Figures: (1) Location of soybean research
and extension institutions. Address: Taiwan Agricultural
Research Inst., Wufeng, Taichung, Taiwan.
2612. Fehr, W.R.; Bahrenfus, J.B.; Walker, A.K. 1984.
Registration of Vinton 81 soybean. Crop Science 24(2):384.
March/April. [2 ref]
• Summary: Registration no. 170. The soybean variety
Vinton 81 was developed by the Iowa Agriculture and Home
Economics Experiment Station, the Puerto Rico Agricultural
Experiment Station, and the Ohio Agricultural Research and
Development Center. It is a large-seeded variety similar to
Vinton, except that it has resistance to races t-3 and 6-9 of
phytophthora rot (caused by Phytophthora megasperma)–
to which Vinton is susceptible. Vinton 81 is also more
sensitive to injury from the herbicide metribuzin. Vinton is
a “specialty cultivar” which contains about 45% protein;
100 seeds weigh 22 gm. The line originated from the cross
Harosoy x Higan made by the USDA’s Agricultural Research
Service (ARS) and the Illinois Agricultural Experiment
Station. Seed color: Dull yellow with a yellow hilum.
Maturity: Group I. Best adapted to approximately 42-44º N
Latitude.
“Breeder seed of Vinton 81 was distributed to the
foundation seed organization in Iowa for planting in 1981.
Breeder seed will be maintained by the Iowa Agriculture
and Home Economics Experiment Station, Ames.” Address:
1. Prof. and research associate II, Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
2613. Nikolic, V.; Jasnic, S.; Vidic, M. 1984. Problems of
parasitic fungi on soybean and their control. Eurosoya No. 2.
p. 59. April. [Eng]
• Summary: Soybean mildew, caused by the fungus
Peronospora manshurica Naoum Syd. ex Gaum., is the major
soybean disease in Vojvodina Province. The other important
diseases are brown spot, Septoria glycines Hemmi., white
rot, Sclerozinia sclerotiorum Lib. Bary, and anthracnose
Colletotrichum dematium Pers. ex Fr., Grove var. truncata
Schw. Arx., Ascochyta sojae Miura. The following parasitic
fungi cause minor diseases: leaf spot Phyllosticta. Address:
Faculty of Agriculture, Novi Sad, Yugoslavia [in today’s
Serbia].
2614. Signoret, P.A. 1984. Les maladies du soja en Europe:
Situation, recherches effectuées [Diseases of the soybean in
Europe: Situation, research conducted]. Eurosoya No. 2. p.
18-23. April. [Fre; fre; eng; spa]
Address: Univ. of Padova, Istituto di Agronomia, Via
Gradenigo 6, 35100 Padova, Italy.

2615. Anand, S.C.; Shumway, C.R. 1984. Resistance to
soybean cyst nematodes in Glycine max. L. In: S. Wong,
et al., eds. 1984. Proceedings of the Second U.S.-China
Soybean Symposium. Washington, DC: USDA OICD. xix +
464 p. See p. 378-80. [9 ref]
• Summary: In the United States, the soybean cyst nematode
(SCN), Heterodera glycines Ichinohe, was ﬁrst isolated in
North Carolina in 1954 (Winstead et al. 1955), Missouri and
Tennessee in 1956; and Arkansas, Kentucky, and Mississippi
in 1957. It has now spread in 23 states and has become a
major pest on soybean, Glycine max L., in southeastern,
mid-south, and southern states. Address: Univ. of MissouriColumbia.
2616. Boethel, David J. 1984. Evolving crop production
systems for soybean: Impact on pest and beneﬁcial arthropod
species. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 348-59. [43 ref]
• Summary: Contents: Introduction. Double-cropping
and planting date. Narrow row spacing. Irrigation. Tillage
management. Pesticide usage. Integrated pest management.
Address: Louisiana State Univ.
2617. Cunningham, Isabel S. 1984. Frank N. Meyer: Plant
hunter in Asia. Ames, Iowa: Iowa State University Press.
xviii + 317 p. Illust. (31 black-and-white photos). General
index. Taxonomic index. 24 cm. [70 ref]
• Summary: An extremely well researched and well written
book about America’s greatest and most colorful plant
explorer, who introduced many soybean varieties to the
USA. These include: PI 19184 and PI 19186, both received
by the USDA in Aug. 1906.
Contents: Maps (one for each of his 4 expeditions).
Preface. Acknowledgments. Setting the stage: 1. The
past is prologue. 2. In the beginning. 3. Rendezvous with
destiny. The ﬁrst expedition: 4. Stranger in China. 5.
The ﬁrst winter. 6. Journey to the north. 7. The journey
continued. 8. Assignment to the Wu Tai Shan. 9. The riches
of Shantung (Shandong). 10. A harvest for America. 11. A
plant explorer at home. The second expedition: 12. Europe
revisited. 13. Bridge to Asia. 14. Delay and frustration.
15. Privation and postponement. 16. The Tien Shan. 17.
The Altai Mountains. 18. The alfalfa project. 19. The
Volga to the Potomac. 20. Interlude in America. The third
expedition: 21. Peking (Beijing) via Siberia. 22. A delayed
journey. 23. The long march begins. 24. The border of Tibet
(Xizang). 25. Lanchow (Lanzhou) and return. 26. Departure
via Chekiang (Zhejiang). 27. Home by a southern route.
The fourth expedition: 28. Peking (Beijing) via Japan. 29.
Terra sancta. 30. The wild pears. 31. Impasse in Ichang
(I-ch’ang or Yichang). Journey’s end: 32. Aftermath. 33. His
contemporaries speak. 34. Meyer’s legacy today. 35. Envoi.
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Appendixes: A. Meyer’s plant introductions. B. Meyer
germplasm available today. C. Recipients of the Meyer
Medal. Notes. Bibliography.
“Ever since Marco Polo’s return from fabled Cathay [in
1295] Westerners had longed for the horticultural treasures
of China, where earth’s richest ﬂora had survived untouched
by the Third Ice Age that had covered much of Europe and
North America. The Chinese government, however, had
limited foreigners for centuries to the open ports of Canton
and Macao. After the Opium Wars of the 1840s resulted in
greater privileges for Westerners, Robert Fortune, a Scottish
plant hunter, spent nineteen years near the treaty ports,
occasionally managing to travel two hundred miles into the
interior disguised as a Chinese beggar with shaved head
and pigtail. Later, amateurs like the French missionarybotanist Father Armand David and the Irish consular ofﬁcial
Dr. Augustine Henry collected dried herbarium specimens
of many new plants, revealing the richness and variety of
China’s ﬂora” (p. 6).
At the beginning of the 20th century, a new window
of opportunity opened for plant explorers in China. The
crushing defeat of the Boxer uprising and the Chinese
government in 1901 by the European powers, gave these
powers a chance to extend their inﬂuence. Plant hunters
could ﬁnally travel with a fair degree of safety into western
China. In 1899 Veitch and Sons, a famous English nursery
ﬁrm, sent a young collector named Ernest H. Wilson to
ﬁnd the ornamentals described by Father David. Wilson
collected seeds of three hundred species, nine hundred
pressed specimen, and thirty-ﬁve Wardian cases of living
plants before he returned to England in 1902. Realizing that
agricultural exploration would yield equally great rewards,
David Fairchild, head of the infant Foreign Seed and Plant
Introduction Section of the USDA, eagerly anticipated
sending an explorer to China. But ﬁrst he needed to ﬁnd the
right man to search vast areas, identify useful plants, and
transport them to America.
“In 1889 Beverly T. Galloway, head of the Division
of Plant Pathology of the USDA, had brought nineteenyear-old David Fairchild to Washington to join ﬁve plant
pathologists who were working in attic rooms of the old red
brick department building. Galloway’s Wisconsin classmate,
P. Howard Dorsett, soon joined the group. A little later,
Fairchild’s Kansas State classmate, shy and scholarly Walter
T. Swingle, arrived with his growing library of agricultural
references in ﬁve or six languages. Seeking an opportunity to
learn about the ﬂora of foreign countries, Fairchild accepted
a Smithsonian fellowship to study in Europe. Aboard ship
he met Barbour Lathrop, a well-to-do gentleman who later
took him on an extended tour of the Paciﬁc and showed him
fruits, grains, and ornamental plants that could be valuable in
America. Returning to Washington in 1897, David Fairchild
knew exactly what he wanted to do with his life.
“With the help of W.T. Swingle, he conceived a plan

to divert twenty thousand dollars of the funds appropriated
for the wasteful Congressional Seed Distribution Service
in order to ﬁnance a section for the speciﬁc purpose of
introducing new and useful crops into the United States.
He enthusiastically presented this idea to the secretary
of agriculture, James Wilson, who approved the plan and
asked him to organize the new section. Housed on the ﬁfth
ﬂoor under the eaves of the old Department of Agriculture
building and staffed by one teenage secretary, the Foreign
Seed and Plant Introduction Section became a reality when
Congress passed the revised appropriation bill in July, 1898.”
“Though David Fairchild traveled for the next several
years as a special agent of the Foreign Seed and Plant
Introduction Section, he never forgot his hope of sending
a long-term plant explorer to China. In England he visited
Augustine Henry to try to persuade that distinguished
amateur botanist to return to Asia as a collector for the
Department of Agriculture. Though Dr. Henry declined
Fairchild’s offer, his enthusiastic account of the unexplored
fertile plains and useful plants of the western Chinese
provinces made a deep impression on David Fairchild.
“He returned to Washington in 1903, determined to
initiate agricultural exploration in the Orient. By this time
the Foreign Seed and Plant Introduction Section had become
a part of the Bureau of Plant Industry directed by Beverly
T. Galloway. Galloway agreed that the collector Fairchild
sought must be a good botanist who could recognize those
plants that were both new and useful; a practical gardener
who could gather and transport live material–scions and
cuttings as well as seeds; and a man of great endurance who
could tolerate all sorts of physical discomforts and walk
thousands of miles where no roads existed. Choosing a plant
hunter who combined these qualiﬁcations became Fairchild’s
chief concern” (p. 7-8).
In June 1904 Fairchild “began a series of visits to
experiment stations and individual correspondents who were
testing plants being introduced by the USDA. In Boston
[Massachusetts], he called on Charles Sprague Sargent,
the director of Harvard’s world-famous Arnold Arboretum.
Though these two men devoted their lives to related
goals, their personalities offered a sharp contrast. Sargent,
a Bostonian of ample means, assured social position,
and established reputation, was strong-willed and often
sarcastic, while the younger man from the Kansas prairies
attracted friends everywhere because of his diplomacy and
enthusiasm. Sargent mentioned that he was negotiating for
the services of E.H. Wilson, who was making his second
journey to the Orient for Veitch and Sons. Because of the
rivalry that was developing between these two leaders
in American plant exploration, this information spurred
Fairchild’s desire to send a collector to China” (p. 8).
When Fairchild returned to Washington, DC, in October
1904, he had still not met or even heard of Frank N. Meyer.
Meyer had arrived in Washington, DC, on 20 Aug. 1901
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with a letter of introduction from Hugo de Vries to Erwin F.
Smith. Smith found Meyer a modest job as a gardener in the
USDA greenhouses in Washington, DC.; here Meyer worked
for about 10 months–from 23 Oct. 1901 to 31 Aug. 1902.
Then resigned, left Washington, DC, and for the next 4 years
he traveled to Mexico and across the USA, stopping to work
for the USDA in various places.
For some time, Adrian J. Pieters, who had befriended
Meyer and was also of Dutch extraction, and who had
directed the Foreign Seed and Plant introduction ofﬁce
during the last months of Fairchild’s travels abroad, had
been thinking of recommending Meyer to Fairchild as
the man Fairchild sought. Eventually Pieters made his
recommendation. Similar strong recommendations came to
Fairchild from Erwin Smith, Galloway, and George Oliver,
Meyer’s supervisor in the greenhouses. “In March [1905]
Fairchild asked Pieters to wire Frank Meyer to ask whether
he would be interested in going to China as an agricultural
explorer. At last Fairchild had made his decision; time would
test the wisdom of his choice” (p. 9).
In Sept. 1905: “En route by sea to Tientsin [Tianjin], at
Chefoo (Yantai) Meyer called on Dr. Yamei Kin and Mrs.
John L. Nevius, the widow of a medical missionary who had
introduced Western fruit trees there. These ladies, friends
of David Fairchild, shared their considerable knowledge of
the ﬂora of northern China and showed Meyer several ﬁne
gardens. They also invited him ‘to take many a cup of tea’
and to eat a typical Chinese dinner” (p. 32).
“Fairchild (p. 108) requested twelve more tins of the
roasted soybean coffee. He had served it to Mrs. Fairchild
and Mrs. Bell without their realizing that it was not ‘the
ordinary coffee used by our family.’”
Talk with Isabel Cunningham. 1998. Aug. 1. Much
of the story of how Fairchild and Meyer met is told in
Fairchild’s superb book, The World Was My Garden (1938).
See p. 315 etc. Address: 212 Wardour Dr., Annapolis,
Maryland 21401. Phone: 301-268-2384.
2618. Delp, Charles J. 1984. Strategies for soybean disease
management. In: S. Wong, et al., eds. 1984. Proceedings of
the Second U.S.-China Soybean Symposium. Washington,
DC: USDA OICD. xix + 464 p. See p. 111-22. [13 ref]
• Summary: Contents: Introduction. Yield reducing diseases
in the U.S. Integrated disease management. Field–selection
and preparation. Seed–selection and treatment (as with
fungicides). Crop–culture and treatment. Foliar fungicides.
Predictive systems. Future strategies. Address: E.I. du Pont
de Nemours & Co.
2619. He, Yong. 1984. Weeds and chemical control in
soybean ﬁelds in Jilin province. In: S. Wong, et al., eds.
1984. Proceedings of the Second U.S.-China Soybean
Symposium. Washington, DC: USDA OICD. xix + 464 p.
See p. 395-97.

• Summary: Contents: Introduction. Weeds and damage.
Chemical control. Discussion. Address: Jilin Academy of
Agricultural Sciences.
2620. Hu, Jicheng; Huang, Guichao; Yu, Zilin. 1984. Aspects
of soybean disease, insect pest and weed management in
China. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 104-10.
• Summary: Contents: Introduction. I. Research on soybean
diseases. II. Research on soybean pest control. III. Chemical
weed control in soybean crops.
For weed control, “hand weeding is still generally
used, but now chemical weed control in soybean crops has
become an important measure in integrated control, with
the rapid development of chemical herbicides.” The area
using herbicides has expanded since the 1970s, and in recent
years has developed more rapidly followed by the adoption
of minimum or no-till systems in China. Address: 1. Jilin
Academy of Agricultural Sciences; 2. Heilongjiang Academy
of Agricultural Sciences; 3. Chinese Academy of Agricultural
Sciences.
2621. Kogan, Marcos. 1984. Establishment and use of
economic injury levels for soybean insect pests. In: S. Wong,
et al., eds. 1984. Proceedings of the Second U.S.-China
Soybean Symposium. Washington, DC: USDA OICD. xix +
464 p. See p. 123-44. [32 ref]
• Summary: Contents: Introduction. Preventive measures.
Pre-emptive [sic, Preemptive] measures. Corrective
measures. Economic injury levels and economic thresholds:
Insect injury, plant damage, pest status, indirect pests, direct
pests, economic injury level (EIL), economic threshold (ET),
factors that affect economic injury level deﬁnition (factors
of the physical environment, crop factors, the pest factors,
economic factors). Direct measurements of EIL. Indirect
measurements of economic injury levels: Static models,
dynamic economic injury levels, economic injury levels for
pest complexes, current economic thresholds for soybean
pests, practical uses of economic injury levels. Address:
Illinois Natural History Survey and Univ. of IL.
2622. Ma, Zhenquan; Zhang, Jinming. 1984. The strategy for
controlling soybean pests in Northern Shandong province.
In: S. Wong, et al., eds. 1984. Proceedings of the Second
U.S.-China Soybean Symposium. Washington, DC: USDA
OICD. xix + 464 p. See p. 372-74.
• Summary: Contents: Introduction. Insect fauna. Integrated
control: Methods for control of root pests, methods for
control of pests during the seedling stage, methods for
control of pests during ﬂowering and podding periods.
Address: 1. Agricultural Inst. of Huimin Prefecture,
Shandong Province; 2. Agricultural Bureau of Lijin County,
Shandong Province.
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2623. McWhorter, C.G. 1984. Progress in soybean weed
control. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 145-57. [42 ref]
• Summary: Contents: Introduction. Present weed
problems: Major weeds in soybeans in the Corn Belt states,
northeastern states, southern states, soybean losses due to
weeds. Weed management systems: Crop rotation, tillage,
herbicides. Address: USDA ARS.
2624. Nelson, Werner L. 1984. Progress in soybean
production practices. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 54-76.
[42 ref]
• Summary: Contents: Introduction. Production practices:
Tillage, water use efﬁciency (WUE), soil proﬁle
modiﬁcation, plant spacing, date of planting, double
cropping. Plant nutrients: High yields take up high amounts
of nutrients, potassium is a major nutrient in soybeans,
placement of phosphorus may inﬂuence yield, soil pH and
micronutrients, nitrogen ﬁxation, response to applied N,
moisture stress and response to nutrients, recommendations
based on soil tests and yield goals, plant analyses, quality of
soybeans. Interactions. Establish a maximum yield system
area on farms: Yield goal, soil, tillage, hybrid or variety, row
width, population, inoculation, planting date, pest control,
duration, rotation, fertility, soil testing, plant analysis,
measure, ﬁgure, evaluate. Address: Potash & Phosphate Inst.
2625. Pu, Zuqin; Cao, Qi; Xi, Baobi. 1984. Resistance of
soybean varieties to different strains of soybean mosaic
virus. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 389-90.
• Summary: “The mosaic disease of soybean caused by
the soybean mosaic virus (SMV) is one of the most serious
diseases in the main soybean growing regions of China.”
Address: Nanjing Agricultural College, China.
2626. Wang, Jinling. 1984. Several soybean breeding
problems in China. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 284-89.
• Summary: Contents: Introduction. 1. Breeding soybean
cultivars to meet the need of cropping systems in different
regions in China. 2. Agricultural intensity and soybean
breeding. 3. Breeding for soybean quality in China. 4.
Breeding for disease and insect resistance. 5. Breeding for
tolerance to climate stress. 6. Breeding soybean cultivars
to meet the change of methods of soybean management.
Address: Northeast Agricultural College, Harbin.

2627. Wilcox, J.R. 1984. Soybean breeding methods and
related genetic research. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 20-30.
[29 ref]
• Summary: Contents: Introduction. Objectives. Breeding
methods. Pedigree. Backcross. Single seed descent. Early
generation testing. Recurrent selection. Testing methods.
Table: Genes controlling reaction to diseases in soybeans.
Address: USDA ARS.
2628. Wu, Heli; Liu, H.; Shang, S.; Yao, Z.; Li, X.; Mao,
D. 1984. Studies on the screening of resistant sources to
the soybean cyst nematode. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 381-83.
• Summary: Contents: Introduction. Methods and materials.
Results and discussion. According to Dai et al. (1958;
reference omitted) the soybean cyst nematode, Heterodera
glycines Ichinoche, was reported 80 years ago in northeast
China. It continues to spread, with 10 million mu of
soybean area now infested and 20% of that suffering serious
damage (greater than 30% yield reduction). Address:
1-5. Heilongjiang Academy of Agricultural Sciences; 6.
Sifangshan State Farm, Heilongjiang Province.
2629. Yu, Zilin. 1984. Situation on soybean rust in China. In:
S. Wong, et al., eds. 1984. Proceedings of the Second U.S.China Soybean Symposium. Washington, DC: USDA OICD.
xix + 464 p. See p. 384-88. [13 ref]
• Summary: Contents: Introduction. Pathogen. Distribution
and range. Epidemiology. Control. Further study. Address:
Chinese Academy of Agricultural Sciences, Hubei Province.
2630. Zhang, Zijin. 1984. Development of soybean breeding
in China. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 31-40.
• Summary: Contents: 1. The achievements of soybean
breeding. 2. Evolution of soybean cultivars. 3. High-yield
and quality soybean breeding: High-yield breeding, quality
breeding. 4. Soybean pest resistant breeding: Insectresistance breeding, disease resistance breeding. 5. The use
of winter nursery. 6. Regional test of soybean cultivars.
Address: Jilin Academy of Agricultural Sciences.
2631. Jones, G.E.; Anderson, G.W. 1984. Research success
in ﬁeld crops: The expansion of corn and soybean production
in Ontario. Highlights of Agricultural Research in Ontario
7(2):1-4. June. [Eng; fre]
• Summary: “There is no doubt that the technology which
dictated the rapid development of corn and soybean
production was chemical weed control. Corn was the
forerunner crop and the dominant discovery for it was
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atrazine, developed by Geigy of Switzerland in 1954. This
chemical showed the way to broad spectrum weed control
including the destruction of perennial weeds, notably quack
grass. By 1958, this ‘miracle of chemistry’ had been joined
by a sister chemical, simazine, recommended in Ontario.”
Address: Dep. of Crop Science, Ontario Agricultural
College, Univ. of Guelph, Guelph, Ontario, Cananda.
2632. Murray, Frank; Tarr, Jon. 1984. More than one
slingshot: How the health food industry is changing America.
Richmond, Virginia: Marlborough House Publishing Co. 240
p. + 16 p. of photos. June. Illust. No index. 18 cm. [20 ref]
• Summary: A history of the National Nutritional Foods
Association (NNFA) and their decades of legal battles with
the U.S. Food and Drug Administration (FDA). This is one
of the only supportive (non-critical) histories of the health
foods movement in America.
Contents: Introduction. 1. How the health food industry
began. 2. The vitamin and mineral hearings (prompted by
onerous FDA regulations of 18 June 1966). 3. The battle
rages on. 4. The struggle over vitamins A and D. 5. NNFA
marches on Washington (May 1975). 6. The vitamin bill is
ﬁnally passed (22 April 1976; Proxmire Bill, signed into
law by President Gerald Ford. NNFA victory over FDA). 7.
Hanky-Panky in Washington. 8. How the FDA attempted to
curtail the sale of health books. 9. NNFA vs. Frederick Stare
and Elizabeth Whelan (and the American Council on Science
and Health, ACSH, whose current funders and institutional
members are listed on pages 187-92). 10. The golden years
of PELLL Committee (Public Relations, Education, Legal,
Legislative and Lobbying; formed by NNFA in 1955). 11.
NNFA supports the Delaney Clause. 12. NNFA’s radio and
TV programs. 13. NNFA has many friends. 14. NNFA’s ﬁrst
woman president. 15. What lies ahead. Epilogue.
Frank Murray got involved with the health foods
movement in 1963, working for Jack Schwartz at Syndicate
Publications. The book was written for the NNFA and not
released commercially. Several thousand copies were printed
in paperback, selling for $4.95. A copy was sent to each
member of Congress.
The health food industry was born out of the discovery
of vitamins and the devitalization of the American food
supply (especially white ﬂour since the late 1890s, and white
sugar) by large corporations. A few early companies started
in the 1920s but most began in the 1930s. It grew on the
issues of chemicals and pesticides in foods.
“The National Nutritional Foods Association (NNFA),
which has had several names since its inception, has been the
spokesman for the health food industry since 1938” (p. 6).
Companies: Akin’s Special Foods (Tulsa, Oklahoma,
p. 30-31), Eichenauer’s (Phoenix, Arizona, p. 34-36.
Opened in 1938. Early lines included Paul Bragg products,
Dr. Walker’s Vegetable Juice Hydraulic Press and books,
Gayelord Hauser products and books, Martin Pretorius

products and Waring Blender), Vita Food Co. (Washington,
DC, p. 34-36. Opened in 1928. A list of products sold in
an early catalog includes Lust’s Peanut Butter, Carque’s
Almond Butter, Black Mission Figs, Kadota Figs, Manukka
raisins, Carque California Health Bars {5¢ each}, Live Food
Juicer {$5.95}), Vic Boff’s (Brooklyn, New York, p. 36.
For 48 years he has been associated with the pioneers of
Physical Culture), House of Better Living (now owned by
John Quinn and called Quinn’s, p. 38), General Nutrition
(Pittsburg, Pennsylvania; David Shakarian), Kahan & Lessin
Co. (Compton, California), The Landstrom Co. (South San
Francisco, CA), Balanced Foods, Inc. (North Bergen, New
Jersey), Wm. T. Thompson Co. (Carson, CA), El Molino
Mills (City of Industry, CA), Ener-G-Foods, Inc. (Seattle,
Washington), Naturade Products (Paramount, CA), Seelect,
Inc. (Chatsworth, CA; Max Lessin), Fearn Soya Foods
(Melrose Park, Illinois), Hoffman Products / York Barbell
Co. (York, Pennsylvania), Worthington Foods (Worthington,
Ohio), RichLife, Inc. (Anaheim, CA), Hain Pure Foods (Los
Angeles, CA).
Periodicals: Health Foods Retailing (New York City;
started in April 1936 by Lelord Kordel), Better Nutrition
(1940 by Jack T. Schwartz). Health Foods Business
(formerly Dietetic Foods Industry, 1950), Whole Foods
(Jan. 1978), Natural Foods Merchandiser (1979 in Hope,
Pennsylvania), Prevention (1949 by J.I. Rodale), Let’s Live
(1933), Bestways (1973).
NNFA Presidents (1938-1981, p. 56-58).
People: Dr. Linus Pauling, Dr. Roger Williams, Dr.
Albert Szent-Gyorgyi, Paul C. Bragg, Gayelord Hauser,
Adelle Davis, Anthony Berhalter (founded the American
Health Food Assoc. and the National Health Foods Assoc.,
predecessors of the NNFA in 1937), Ben Kanan, Otto
Carque, Lelord Kordel, George Spitzer, Milton A. Bass (lead
attorney), Max Huberman, Dave Ajay, Stanley N. Phillipps,
Martin Pretorius, William T. Thompson, Jack Schwartz;
Wayne Walker, Eugene Schiff, and Herb Bristol started
the NNFA and kept it going during hard times; Milt Okin.
Address: New York.
2633. Cregan, P.B.; Hartwig, E.E. 1984. Characterization
of ﬂowering response to photoperiod in diverse soybean
genotypes. Crop Science 24(4):659-62. July/Aug. [9 ref]
• Summary: “Abstract: Photoperiodic response of soybean...,
[is] a major factor determining the latitude at which soybean
cultivars are grown. Soybean cultivars adapted to temperate
North America are often unproductive when grown under
short-day conditions because ﬂowering and reproductive
growth are initiated before adequate vegetative growth has
occurred.”
“Genetics of Resistance and Designation of Races:
Breeding for pest resistance can proceed most efﬁciently
when the breeder understands the genetic basis of the host
plant’s resistance and the life history of the pest.”
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A portrait photo (p. 305) shows Dr. Hartwig. Address:
1. Research Agronomist, USDA/SEA-AR, working in
cooperation with the Mississippi Agriculture and Forestry
Experiment Station, Stoneville, Mississippi.
2634. Kogan, Marcos. 1984. Soybean entomology
(Interview). SoyaScan Notes. Sept. 24.
• Summary: His database software was written there at Univ.
of Illinois, for their system. It has been rewritten many times.
Ready for use in 1970-71. Runs on the university mainframe.
It’s now a bit cumbersome, so they are looking for a more
streamlined, modern version.
“They plan to publish a book on the entomology of the
soybean, ready next year. They hope to do it with INTSOY
if INTSOOY can ﬁnd the funds. Its part of the INTSOY
program since their Center is largely funded by INTSOY.
They are still compiling the Bibliography; the cutoff date
will be the end of this year. They will write the introduction
last.
They plotted production of entomological literature
superimposed on spread of the soybean to assess the
impact of insects on the crop. Does he have early soybean
production data from before 1923? It’s in Crop Reporter
Monthly.
“They took 5-year periods of literature superimposed on
extension of soybean in US and worldwide.
Their database was available for use in 1970-71 in
form of printouts. It has been widely used since them,
through various cooperative projects, both nationally and
internationally. He and Turnipseed wrote a review for the
annual review of Entomology (he will send a copy) in 1976,
The Brazilians have been the largest users. The EMBRAPA
system in Brazil is a very efﬁcient information retrieval
system. They published those 3 vols. They have an ongoing
project to compile and publish information. He thinks its a
cooperative effort with USDA.
They have a person located at USDA’s NAL just to do
document retrieval. They really have put a major effort into
this. They have a whole division there called the Division
of Agricultural Documentation, highly computerized, very
good work. The 3 volumes contain a lot of “noise,” a lot
of irrelevant info, incomplete citations, documents that are
difﬁcult to retrieve such as mimeograph reports. Address:
Prof. and Entomologist, Univ. of Illinois, Urbana.
2635. Beversdorf, W.D. 1984. Development of new soybean
varieties for soy foods [in Canada]. In: Ontario Ministry of
Agriculture and Food, Market Development Branch. 1984.
Workshop on Export Markets for Ontario Soybeans: Edited
Proceedings. 45 p. See p. 18-20. Held 5 Sept. 1984 at Wheels
Motor Inn, Chatham, ONT, Canada. 28 cm.
• Summary: “Historically, soybean breeding efforts in
Canada have been directed toward improving yields,
increasing the area of adaptation (to shorter season and

cooler geographic areas) and improving pest tolerance.
As soybean production has increased toward domestic
self-sufﬁciency, the industry has placed more emphasis on
development, production, and marketing of special quality
beans for speciﬁc non-oil export markets...
“In Canada, yield of soybeans per unit land area has
remained a primary consideration in soybean breeding
(except for natto-type beans) because of licensing
requirements for pedigreed seed production and marketing.
Among high yielding breeding lines, large seed size, white
or yellow hilum colour and high seed quality (resistance to
discolouration and cracking) are common selection criteria
associated with tofu and miso export potential.”
Canadian soybean breeders are generally aware of the
characteristics deﬁned during the 1982 “Soybean Export
Mission to South East Asia” for various soyfood uses. These
desired soybean characteristics are shown in Table 1 for
natto, miso, tofu, soymilk, and soy sprouts. Address: Assoc.
Prof., Univ. of Guelph, Guelph, ONT, Canada.
2636. Goot, Pieter van der. 1984. Agromyzid ﬂies of some
native legume crops in Java. AVRDC Publication No. 84216. 98 p. Sept. Translated from the original 1930 Dutch
edition. [33 ref]
• Summary: This is an English-language translation
of the original Dutch-language document by van der
Goot. Contents: Preface. Introduction. Soybean ﬂy
(Melanagromyza phaseoli Coquillett; now classiﬁed
as Ophiomyia phaseoli Tryon). Soybean stemborer
(Melanagromyza sojae Zehntner). Soybean topborer
(Melanagromyza dolichostigma de Meijere). The 1984
preface by N.S. Talekar begins: “Among all insect pests that
attack grain legumes in tropical to subtropical Asia, Africa,
Australia, and Oceania, tiny ﬂies belonging to the family
Agromyzidae (Diptera), commonly known as ‘beanﬂies,’ are
probably the most destructive... The infestation, especially in
the seedling stage, can result in total crop destruction.
“Pioneering research on beanﬂies was done early
in this century in Indonesia where these insects cause
considerable damage, especially to soybean. Dr. P. van der
Goot, a Dutch entomologist, made detailed observations of
these pests and published a bulletin... (on them) in 1930.
This publication contains a wealth of information on the
biology and control of agromyzid ﬂies in Java. However, this
information remained inaccessible to non-Dutch speaking
researchers. In fact, scores of research papers and theses
have been published on beanﬂy pests without referring to
this pioneering work.”
This translation was done by Mr. Tobias van Hameren,
Agricultural University, Wageningen, The Netherlands,
during his tenure as a research as a research scholar at
AVRDC during the summer of 1983. Address: Tropical
Vegetable Information Service, Asian Vegetable Research
and Development Center, Shanhua, Taiwan.
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2637. Kogan, Marcos. 1984. Re: Work with soybean insects.
Letter to William Shurtleff at Soyfoods Center, Oct. 11. 1 p.
• Summary: Dear Mr. Shurtleff: “I am enclosing a search
on our data base for papers prior to 1924, a sample of the
graphs that Jenny and I used in the paper for the soybean
conference and a few of my more general papers on soybean
entomology that may be of some interest to you.
“I take the opportunity to address some of the questions
in your letter of September 22 to Dr. Kauffman. Jenny has
informed me that the total number of documents in our
SIRIC (Soybean Insect Research Information Center) data
base is approaching 22,000 of which 1,125 are strictly on the
soybean and arthropod category (we call it the SOY-ENT
ﬁle). This is the basis of our forthcoming bibliography. The
system was established in 1969 as a manually operated data
base and computerization started as early as 1971. I believe
that this was one of the ﬁrst attempts at computerizing
an agricultural entomology document collection. The
system operates on the University of Illinois CYBER 175
[mainframe] computer. I am attaching also a small brochure
containing a brief description of the system and a directory
of soybean entomologists published in August.
“I hope that some of these materials will be of interest
to you. If we can be of any further assistance please do
not hesitate to call. We would appreciate it very much if
you would share with us any publications of references on
soybean entomology that you do not ﬁnd in the attached
printout or copies of your own work that relates to soybean
entomology or crop protection.
“With best regards. Sincerely yours,...” Address: Prof.
and Entomologist, Natural Resources Bldg., Section of
Economic Entomology, Univ. of Illinois, Urbana.
2638. Shurtleff, William; Aoyagi, Akiko. 1984. How to
grow soybeans in your home garden. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 7 p. Oct. 15. Unpublished
typescript. [3 ref]
• Summary: Contents: Introduction. Growth requirements:
Latitude and climate, soil conditions. Selecting seed:
Photoperiod sensitivity, maturity groups, vegetable versus
ﬁeld soybeans, sources of seed, how much seed to use.
Inoculation. Soil preparation and planting: Planting date,
soil preparation, row and seed spacing. Crop management.
Protection. Harvesting. Drying and storing the soybeans.
Saving seed. Putting the garden to bed. Bibliography.
“This spring, why not plant some soybeans in your
home garden or (biointensive) mini-farm? Although most
soybeans in America are grown on huge farms, they are very
easy to grow on small plots, and the rewards, especially in
delicious green vegetable soybeans, are well worth the effort.
“Nationwide surveys in 1980 showed that from 4347% of American households had a vegetable garden, and
the percentage is steadily increasing as people discover that

gardening is a wonderful way to save money, get closer to
Mother Nature, exercise, and relax; some now call gardening
‘horticultural therapy.’ A garden can give you delicious
food at its peak of freshness, ﬂavor, and nutritive value,
free of chemical fertilizers, pesticides, and herbicides, and
at very low cost. Moreover, a home garden helps us all to
conserve energy in at least three ways: (1) the gardener’s
labor is substituted for gasoline in farm machinery; (2)
fertilizer from a compost pile can replace energy-intensive
chemical fertilizers and save the gas used by the garbage
man; and (3) it eliminates the huge amounts of energy used
in transporting, processing, packaging, and storing the food,
then going to market to pick it up in your car.
“Growth Requirements. An extremely hardy crop,
soybeans will grow well in most parts of North America on
nearly all types of soil, wherever corn grows well.
“Latitude and Climate. Most soybeans in North America
are grown in the Corn Belt or northern Cotton Belt, along
the Mississippi River at 35-45 degrees north latitude (Fig.
). The states with the greatest production are Iowa, Illinois,
Minnesota, Indiana, Ohio, and Missouri. However soybeans
grow well wherever corn does, in virtually any temperate
climate with a fairly humid, warm summer. They thrive well
up in Canada (Ontario is the major producing province) and
down into the Deep South of the Gulf of Mexico. In some
areas such as Arizona, New Mexico, and parts of California,
where there is very hot weather while the pods are forming,
the plants grow well but the seeds remain very small.
Likewise at high altitudes where the nights are cool the seeds
often fail to mature. Fortunately soybeans are quite resistant
to frost, drought, and excessive moisture.
“Some varieties of soybeans do very well in the tropics
and semitropics. Since 1973 INTSOY, the International
Soybean Program at the University of Illinois, has developed
improved varieties that give excellent yields in such areas.
This has led to rapid increases in soybean production in
countries such as India, Egypt, and Sri Lanka.
“Soil Conditions. Soybeans grow best in well-drained
fertile loams or sandy loams, the same soil preferred by corn.
The ideal soil pH is 6.5 to 6.8.
“Selecting Seed. Much of the success in growing
soybeans in a garden depends on selecting the right variety
of seed.
“Photoperiod Sensitivity. Soybeans have one important
characteristic that distinguishes them from many other beans:
a built-in time clock. The plant gets its signals for ﬂowering
not from the air temperature but from the length of the day
(actually, the length of the night) or, as agronomists and
botanists say, the photoperiod. Long days (short nights)
delay ﬂowering; short days (long nights) speed up ﬂowering.
During midsummer, when most soybeans ﬂower, the days
are longer the farther you move away from the equator. For
example, on June 22, the day length at the equator (which
is constant year-round) is 12 hours and 48 minutes, while
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in Minneapolis, Minnesota it is 15 hours and 37 minutes.
Because of their sensitivity to the photoperiod, most soybean
varieties will only produce a good crop in a band no wider
than 150 miles from north to south. North of this band the
variety will ﬂower and mature later than is desirable; south
of it, earlier.
“Maturity Groups. Seed soybeans are classiﬁed into
various maturity groups based on the number of days
required for the plant to mature. In North America there are
ten such groups, each corresponding approximately to one
of the horizontal bands shown in Figure 7.3. Varieties in
the 00, 0, and I maturity groups, adapted to northernmost
production areas, are called early, early maturing, or short
season varieties; they mature in 80-90 days? to suit the short
growing season and the delay in ﬂowering caused by the
long days. They will ﬂower in almost continuous daylight.
Varieties in maturity groups III through V are intermediate
varieties that mature in 90-100 days? And varieties in groups
VI through VIII, the late maturing varieties adapted to
southern warm climates, take 100-150 days to mature. There
are more than 100 varieties of soybeans currently available in
North America and new improved varieties that give higher
yields (or higher protein yields), are more resistant to insects
and disease, and less sensitive to photoperiod limitations are
constantly being developed by private plant breeders and
agricultural colleges. Each variety belongs to one maturity
group. All varieties are bush beans, not pole beans.
“Vegetable versus Field Soybeans. When ordering
soybeans you should specify whether you want the largeseeded vegetable-type (also called edible- or garden-type)
beans or the smaller ﬁeld-type beans. Vegetable-type
soybeans are recommended for home gardens; they are best
for green vegetable soybeans, easier to cook and shell, and
better ﬂavored. Present popular varieties (with the number
of days required to produce green vegetable soybeans and
the number required to yield mature dry soybeans shown in
parentheses) include: Prize (85/115), Kim, Kanrich (60/90),
and Giant Green. Popular ﬁeld beans that are good for tofu,
soymilk, tempeh, etc. include: Amsoy (70/100), Corsoy,
Fiskeby V? (68/69). Two black-seeded soybeans are Panther
(85/115), and Oriental (70/100).
“Sources of Seed. Probably the easiest way to obtain
the right soybean variety for your garden is to contact
one of the following national mail-order seed companies
in the USA: W. Atlee Burpee Co., Warminster, PA 18974
Kitazawa Seed Co., 356 W. Taylor St., San Jose, CA 95110
Johnny’s Selected Seeds, Albion, ME 04910. For northern
latitudes. When you order be sure to tell them where you
live, Whether you want vegetable-type or ﬁeld-type beans,
and ask for inoculum for the beans (see below). If you use
stored seed, be sure it is not more than one year old, lest it
fail to germinate well. Properly stored, certiﬁed seeds give
assurance of quality. For more information on seeds, contact
your local county agricultural agent, extension service, or

college.
“How Much Seed to Use. One pound of seed (600900 soybeans) will plant about 150 feet of garden rows,
yielding 20-25 pounds of shelled green vegetable soybeans;
this should be enough to feed a family of four. Typically 90
pounds (range 50-150 pounds) of soybeans will plant one
acre; the bigger each seed and the narrower the rows, the
more pounds of seed per acre are needed.
“Inoculation. For soybean plants to produce large yields
of soybeans with a high protein content, it is important
that they have proper strains of nitrogen-ﬁxing Rhizobium
japonicum bacteria living in their root nodules (for details,
see Chapter ). The soybean rhizobia are not native to most
soils. So unless your plot has grown a good crop of wellnodulated soybeans within the past 3-5 years and thus
contains enough of these bacteria, you should inoculate
your seed before it is planted with a commercial powdered
inoculum or with soil from a plot that has recently grown
well-nodulated soybeans. A majority of farmers inoculate
their seeds year after year, but many gardeners inoculate only
once. The soybean rhizobia inoculum can be purchased from
most seed dealers at the same time you buy your seed beans;
(Continued). Address: Lafayette, California.
2639. Shurtleff, William; Aoyagi, Akiko. 1984. History of
soybeans in North Carolina. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 16 p. Oct. 20. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject.
Contents: Introduction: First state to grow soybeans and
crush them on a commercial scale, leading producer from
early 1900’s until 1924, geography of state. The early years:
(1880’s-1899): Legendary early introductions (Williams
1870, Hollowell 1880), earliest documented introduction
(Dabney 1881), not ﬁrst in U.S. to grow soybeans, earliest
publication (Dabney 1882), comparison with cowpeas,
McCarthy’s 1890 article, ﬁrst food uses, recipe for soy,
different names used for soybeans, widely grown by mid1890’s, 3 earliest varieties. 1900-1909: Start of soybeans’
importance, some research in 1903, Tokyo and Haberlandt
varieties introduced in 1907, ﬁrst production statistics in
1909 showed 12,000 acres of soybeans. 1910-1919: very
active period due to crushing, Fred P. Latham of Belhaven,
North Carolina, growing soybeans by about 1910, work with
William Morse, Morse a NC soybean pioneer even though
he worked in Washington, DC, and Beltsville, Maryland,
summary of crushing, life of C.B. Williams (important
ﬁgure in promoting the growing and crushing of soybeans),
publications, ﬁrst USDA soybean statistics in 1917 showed
NC by far the top U.S. producer, effect of boll weevil,
pioneering pathology work, early insect research. 1920-1929:
Continuation of pathology work, publications, 54.6% of U.S.
production in 1920, lead retained until passed by Illinois
in 1924, reasons for decline. 1930 to 1980’s: Acreage and

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1013
production grew rapidly from early 1930’s, soybean breeding
program initiated in 1942, interest in history of its soybean
crop, soybean festivals held in 1982 and 1983. Address:
Lafayette, California. Phone: 415-283-2991.
2640. Bayona, Luis; Sichmann, W. 1984. Soyabean
in Mozambique–IV. Results of ﬁeld trials performed
in Southern Mozambique in the 1983/84 crop season.
Project FAO/UNDP/MOZ/80/020. Soya Development
[Mozambique]. Field Document No. 6. 36 p. Oct. [4 ref.
Eng; por]
• Summary: This English-language document has a
Portuguese summary titled “Soja em Moçambique–IV.
Resultados de experimentos de campo conduzidos no
Sul de Moçambique na Campanha Agrícola 1983/84.” It
presents the results obtained in 6 soyabean variety trials
and in one of seed treatment with fungicides, performed in
Southern Mozambique at Guijá Experiment Station during
the 1983/84 crop season. These results are compared with
trials performed since 1979/80. Recommended medium to
long cycle cultivars are: UFV-1 (4,130 kg/ha), IAC-5 (3,660
kg/ha), IAC-6 (3,630 kg/ha), Santa Rosa (3,130 kg/ha), and
IAC-7 (2,680 kg/ha) all maintained good performance with
high yields. Also listed are promising new cultivars and their
yields, promising short-cycle cultivars, and evaluation of
seed treatment with fungicides.
This project was conducted by the Ministry of
Agriculture / INIA (Instituto Nacional de Investigacao
Agronómica), and the Food and Agriculture Organization of
the United Nations / FAO/UNDP. Address: FAO.
2641. Soybean Digest. 1984. New computer networks. Sept/
Oct. p. 35N.
• Summary: “Add three new public computer information
services to the ever-growing list of data networks available
to serve farm computers.
“One is EXNET, the Iowa State University Extension
Service system that went on line in May. Access is by
subscription only. The annual fee is $100, plus long distance
telephone charges. Subscribers will need a monitor, 3001200 modem and disk drive. A printer isn’t necessary.
EXNET offers a statewide pest monitoring program, the
Iowa Crop Advisory Network and Agricultural Infodata
Service (AIDS) of crop, pest and market reports.
“Other crop information includes soil moisture updates,
crop damage reports, yield estimates, production ﬁgures and
statewide crop development.
“In addition to IPM, pest information includes
predictions of pest activity, locations of pest outbreaks, and
Answerback, which provides individual yield data based on
treating or not treating for a speciﬁc pest.
“Weather forecasts include those for Iowa and the
nation, as well as for key agricultural areas around the
world.”

“Application forms and more information about EXNET
are available from Jerry DeWitt, Extension Integrated Pest
Management Coordinator, at 105 Bessey Hall, Iowa State
University, Ames, Iowa, 50011; telephone 515/ 294-8352.
“Weather Computer System: A Touch of CLASS “Beginning in September, Illinois farmers, Extension
advisers and agricultural businesses will be able to use
climate data compiled by Climate Assistance Service
(CLASS) at the Illinois State Water Survey in Champaign.
“CLASS has been in operation since January, but access
has been limited to about 50 users, mainly people with
government agencies.
“Wayne Wendland, climatologist with the State Water
Survey, a division of the state’s Department of Energy and
Natural Resources, says all that’s needed to hook up with
the CLASS system is authorization, a computer terminal,
telephone and modem.
“CLASS constructs about 250 pages of maps and
tables of Illinois climate data. These include temperature,
precipitation, growing degree days, cooling degree days,
soil moisture, soil temperatures, and frost and snow depths.
In addition, the system provides short-range precipitation
outlooks for various crop districts in Illinois and a one- to
three-month precipitation outlook for Illinois. “’A major
part of the CLASS system is known as the Climate and
Pest system (CAPS), which helps determine the probability
of insect problems like black cutworm and alfalfa potato
leafhopper, based on climate and weather histories,’
Wendland says.
“University of Illinois Extension entomologists regularly
use the CAPS data to issue insect damage possibilities
throughout the growing season.
“CAPS information ranges from weekly precipitation
and temperature summaries and degree-days to assorted pest
populations in various districts in the state. First-time users
will ﬁnd a series of menus that lead them to the information
they need.
“CAPS provides users with current weather data and the
historical climate database that indicates what the weather
is likely to be at a certain point in the growing season.
Computer programs are used to predict the status of insect
pest problems in the near future based on the probability of
heat-unit accumulations.
“To log onto CAPS, use your modem to call 1-800-2527307. Communications parameters are 300 or 1200 baud, 7
data bits, no parity, 1 stop bit, and full duplex. Wait several
seconds after you receive a ‘connect’ message for further
instructions. Then type in a code word, or, if you are a ﬁrsttime user, type in ‘HELP.’ The system will ask for your name
and address as well as any ofﬁcial afﬁliation. From there,
you will be asked to select a district for which you want
information–which you do by typing in the name of any
Illinois town or county–and then the kind of information you
want.
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“CAPS information is available around the clock, and
there currently is no charge for accessing it. However, system
operators do require users to identify themselves for research
purposes.
“If you have trouble connecting with CAPS, you may
receive additional information by calling 217/333-9129
between 8 a.m. and 5 p.m. Monday through Friday.”
2642. Soybean Digest. 1984. Soybean Digest ‘85 weed
control guide. Dec. 16-page insert.
• Summary: Two pages are a weed identiﬁcation guide
with many color photos of weeds. Twelve pages are a weed
control guide showing which herbicides and tankmixes
are effective in controlling which weeds. Herbicides and
tankmixes each come in three types: Preplant, preemergence,
and postemergence. Weeds come in two types: Grasses
and broadleaves. For example, Roundup is a preplant
herbicide the will control 21 out of 35 grasses and 22 out
of 58 broadleaves. Roundup’s method of application is
“broadcast spray to weeds.” Roundup may also be used as
a postemergence herbicide, but more for weed suppression
than control. Roundup is also used in 2 preplant tankmixes
and even more preemergence tank mixes.
One page titled “Glossary” gives alternative name and
the scientiﬁc name of the many weeds mentioned.
2643. Binder, Ronald G.; Waiss, Anthony C., Jr. 1984.
Effects of soybean leaf extracts on growth and mortality of
bollworm (Lepidoptera: Noctuidae) larvae. J. of Economic
Entomology 77(6):1585-88. Dec. [21 ref]
• Summary: Extracts of the dried leaves of insect-resistant
soybean lines when fed to bollworm (Heliothis zea Boddie)
larvae caused increased larval mortality; they failed to
complete the larval-to-pupal metamorphosis. Address:
Western Regional Research Center, ARS, USDA, Albany,
California 94710.
2644. Hymowitz, Theodore. 1984. Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective. Economic
Botany 38(4):378-88. Dec. [38 ref]
• Summary: Contents: Introduction. The plant explorers–
Dorsett and Morse (a biographical sketch of each member
of the expedition. Palemon Howard Dorsett, a veteran plant
explorer and senior member of the team, was age 67 at the
time of the trip to East Asia. Dorsett’s son, Jim, who had
accompanied him on a plant exploration trip to Asia during
1924-1926, died of tuberculosis on 8 Oct. 1927. Dorsett’s
daughter-in-law, Ruth B. Dorsett, accompanied him on the
Dorsett-Morse expedition. William Joseph Morse was the
junior member of the team and the specialist in soybeans–
age 45 when the team left for east Asia. He was accompanied
by his wife, Edna, and their daughter, Margaret).
Oriental Agricultural Exploration Trip (gives all
key dates, places, and events on the trip). Dorsett-Morse

collection. Soybean collection (a detailed discussion,
including history and varieties): “This paper is devoted to
the analysis of the 4,451 soybean (Glycine max) accessions
collected by P.H. Dorsett and W.J. Morse during their plant
exploration trip to east Asia 1929-1931. Until about 1950
the collection was used primarily for the development
of vegetable type soybean cultivars. During this period
many of the accessions were lost. Today only 945 of
the original 4,451 accessions are available in the United
States soybean germplasm collection. From the 1950s to
the 1980s, as soybean production increased in the United
States, so did plant pathogen problems. The Dorsett-Morse
soybean accessions have been extremely valuable to plant
pathologists and breeders as sources of resistance to certain
pathogens. Individual genotypes in the collection have been
used for genetic studies on morphological, physiological and
biochemical traits. Due to the development and distribution
of higher-yielding soybean cultivars, farmers in East Asia are
no longer growing lower-yielding landraces. Although these
landraces are now extinct in east Asia, many were collected
by Dorsett and Morse and are preserved in the United States
soybean collection. Over the years, the Dorsett-Morse
collection has increased in value and will be as useful to
soybean scientists in the future as it has been in its ﬁrst 50
years of existence.”
“According to Piper and Morse (1923) no more than
8 soybean cultivars were grown in the United States prior
to 1898. In 1898, the Ofﬁce of Foreign Seed and Plant
Introduction was established within the United States
Department of Agriculture (USDA) to centralize introduction
activities. Introduced plants were assigned permanent
numbers under the Plant Introduction (P.I.) designation
system. The ﬁrst soybean listed in the P.I. system was P.I.
480 from South Ussurie, Siberia. The seeds were received
from Professor N.E. Hansen in March, 1898 (Cook, 1898).
“Between 1898 and 1928, approximately 3,000
accessions of soybeans were introduced into the United
States from China, Japan, Korea and India (Bernard, 1983).
The collections were made principally by P.H. Dorsett, F.N.
Meyer, and C.V. Piper. In the mid-1920s it was apparent to
the USDA that the soybean was becoming a major American
crop. Funds were allocated to send 2 plant scientists on
a major expedition to Japan, Korea and northeast China,
primarily to collect soybean germplasm and also to collect
seed and propagating material of other crops of interest.”
“Dorsett-Morse Collection: Dorsett and Morse sent back
to Washington, DC, approximately 9,000 accessions of seed
and propagating material (Ryerson, 1930). About half the
accessions collected were soybeans (Table 1); the other half
consisted of representatives from 230 genera. Individually
or jointly, Dorsett and Morse collected germplasm from fruit
and vegetable markets, food and ﬂower shows, experiment
stations, botanical gardens, seed companies, farms, factories
making soybean and other food products, processing plants,
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and from the wild. In certain instances they contacted
individuals to make collections of speciﬁc indigenous plants.
In addition, they pressed 814 herbarium specimens, mostly
5 sheets each. They also brought back boxes containing
butterﬂy, moth, wasp, spider and ant specimens.
“The explorers returned with 3,350 black-and-white still
pictures, 6,700 ft of standard black-and-white motion picture
negative and 2,400 ft of colored motion picture negative.
Lastly, they brought back 210 publications, 341 different
soybean food products and 236 bamboo-made articles
(Dorsett and Morse, 1928-1931).”
“The Dorsett-Morse collection trip cost approximately
$25,000. Even with today’s inﬂated dollars the beneﬁts
gained by United States soybean farmers, processors, and
consumers greatly exceed the original collection cost.”
Talk with Ted Hymowitz. 1998. June 15. In fact, the
value to American farmers of one soybean introduced by
this expedition, P.I. 88788, which is a source of resistance
to soybean-cyst nematode (SCN) races 3 and 4, is greater
than the cost of the entire expedition–several times over.
Interestingly, it was not until the late 1980s and 1990s, some
60 years after the expedition, that the resistance contained
in this one soybean began to be utilized by U.S. soybean
breeders. This is a good example of the importance of
collecting and preserving germplasm, whose value may not
be known until many years later.
Tables show: (1) Soybean accessions introduced into
U.S. by Dorsett and Morse and currently available in the
U.S. soybean collection: 1929–366 in original collection
/ 126 currently available. 1930–2,261 / 554. 1931–424 /
206. 1932–1,400 / 59. Total–4,451 / 945 (=21.2% currently
available).
Table 2. 41 of their soybean introductions that by
simple selection became cultivars in the USA and Canada,
with P.I. number, place of origin, and Maturity Group:
Cultivar names: Agate, Aoda, Arisoy, Bansei, Bansei
(Ames), Cherokee, Chusei, Delsoy, Emperor, Etum, Fuji,
Goku, Green and Black, Hakote, Hidatsa, Higan, Hokkaido,
Imperial, Jackson, Jefferson, Jogun, Jogun (Ames), Kanro,
Kanum, Kura, Magnolia, Mendota, Nanda, Osaya, Rokusun,
Sac, Sato, Seminole, Shiro, Sioux, Sousei, Tastee, Toku,
Waseda, Willomi, Wolverine.
Table 3. Eight “vegetable-type soybean cultivars
developed in the U.S. by hybridization and selection from
germplasm introduced by Dorsett and Morse:” Disoy,
Kanrich, Magna, Perry, Prize, Shore, Verde, and Yelnanda.
Table 4. Selected soybean introductions by Dorsett
and Morse with resistance to certain pathogens: Column 1,
organism (Fungal, bacterial, viral, and nematode pathogens).
Col. 2, Disease. Col. 3, Source of resistance (PI numbers).
Table 5. Introductions by Dorsett and Morse listed in
the soybean genetic type collection: Column 1, lines (11).
Col. 2, P.I. number. Col. Description (Narrow leaﬂet, dense
pubescence, black pod, etc.).

Note 1. This is the earliest English-language document
seen (Oct. 2013) that uses the term “landraces” (or
“landrace,” spelled as one word) to refer to indigenous
soybean varieties. Note 2. Before writing this article, Ted
read the 17-volume log of the Dorsett-Morse Expedition, ﬁrst
for 2 days at the American Soybean Association headquarters
in St. Louis, Missouri, and then using a microﬁlm of the log
sent by ASA. Then he went through the published USDA
Plant Inventory volumes compiled by the Ofﬁce / Division
of Foreign Plant Introduction. Finally he compared the
latter list with the names and SPI numbers of varieties in the
USDA germplasm collection. Address: Crop Evolution Lab.,
Dep. of Agronomy, Univ. of Illinois at Urbana-Champaign,
Urbana, IL 61801.
2645. Etienne, J. 1984. Laboratoire d’entomologie de
Djibélor, Rapport d’activité 1983 [The entomology
laboratory at Djibelor: Report of activities in 1983].
Djibélor, Senegal: ISRA [Institut Sénégalais de la Recherche
Agronomique/Agricoles]. 81 p. And tables. [Fre]*
Address: Djibélor, Senegal.
2646. Gazzoni, Decio L.; Oliveira, E.B. de. 1984.
Soybean insect pest management in Brazil. II. Program
implementation. In: P.C. Matteson, ed. 1984. Proceedings
of the International Workshop in Integrated Pest Control for
Grain Legumes. Brazilia: EMBRAPA. See p. 319-25. *
2647. Giri, M.K. 1984. Arthropod fauna and the populations
of Spilarctia casignata in soybeans (Abstract). In: Program
and Abstracts, World Soybean Research Conference–III. 100
p. See p. 72. Held 12-17 Aug. 1984 at Iowa State University.
*
• Summary: Discusses Spilosoma casignata.
2648. IRAT–Guyane. 1984. Rapport des activités 1983
[Report of activities in 1983]. French Guiana: IRAT. 151 p.
[Fre]*
• Summary: Discusses the cost of production of a hectare of
mechanized soybean culture: Mechanized work 1,910 francs.
Inputs (seed, herbicides, pesticides, fertilizer) 2,117 francs.
Hand-labor 105 francs. Total: 4,132 francs/hectare. Address:
French Guiana.
2649. IRAT, France. 1984. Rapport annuel 1984 [Annual
report 1984]. Nogent-sur-Marne, France: IRAT (Institut
de Recherches Agronomiques Tropicales et des Culturies
Vivrieres). 274 p. [Fre]*
• Summary: In Gabon, the disease Cercospora sojina was
found and investigated on soybeans. Address: Paris, France.
2650. Kimpinski, J. 1984. Plant parasitic nematodes in
soybeans. Forage Notes 28:21-23. *
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2651. Matteson, P.C. 1984. [Proceedings of the International
Workshop in Integrated Pest Control for Grain Legumes].
Brazilia: EMBRAPA. 417 p. Held 3-9 April 1983 at Goiana,
Goias, Brazil. [Por]*
2652. Suárez, F.R. 1984. Reseña bibliográﬁca sobre algunas
enfermedades virosas de la soya, Glycine max [Current
bibliography of some virus diseases of soybeans]. Reporte de
investigación del Instituto de Investigaciones Fundamentales
en Agricultura Tropical, 16. 31 p. [Spa]*
• Summary: Peanut mottle virus (PnMV) was isolated from
naturally infected soybeans in Cuba.
2653. Aldrich, R.J. 1984. Weed-crop ecology: Principles in
weed management. North Scituate, Massachusetts: Breton
Publishers. Div. of Wadsworth, Inc. xiii + 465 p. Illust.
Index. 24 cm. [165* ref]
• Summary: The Preface begins: “The emergence and
development of selective weed control may well be the most
important advance of the century in agriculture.” Contains
a good glossary on weeds and weed management. Address:
Agronomist, USDA, Prof. of Agronomy, Univ. of MissouriColumbia.
2654. Bray, Francesca. 1984. Science and civilisation in
China. Vol. 6, Biology and biological technology. Part II:
Agriculture. Joseph Needham series. Cambridge, England:
Cambridge University Press. xxvii + 724 p. Illust. Index. 26
cm. [1487* ref]
• Summary: Contents: List of 271 illustrations. List of 13
tables. List of 17 abbreviations. Author’s note. Introduction:
General characteristics of Chinese agriculture, agricultural
regions, origins of Chinese agriculture. Sources: The yüeh
ling or agricultural calendars, agricultural treatises, statecommissioned compilations, monographs, supplementary
sources, the content of the Chinese sources and the
implications for historical interpretation, a comparison
with European tradition. Field systems: Land clearance
and reclamation, shifting cultivation, permanent ﬁelds.
Agricultural implements and techniques: Tillage implements,
sowing, fertilisation, weeding and cultivation, harvesting and
threshing and winnowing, grain storage. Crop systems: Crop
rotation, millets and sorghum and maize, wheat and barley,
rice, legumes (incl. soybeans and adzuki beans [Phaseolus
angularis, or hsiao tou]), oil crops, tuber crops, ﬁbre crops,
vegetables and fruits. Conclusions–Agricultural changes and
society–stagnation or revolution?: Did China contribute to
Europe’s agricultural revolution?, agricultural revolution in
China?, development or change?
Bibliographies: Abbreviations. Chinese and Japanese
books before + 1800: 254 references. Chinese and Japanese
books and journal articles since + 1800: 306 references.
Books and journal articles in Western languages: 778
references. Note: There are 560 references in Chinese.

“This book is dedicated to the memories of Shih Shenhan of the Northwestern Agricultural College, Wukung,
Wang-Yü-hu of the Peking Agricultural College, and Amano
Motonosuke of Osaka University, without whose pioneering
work on the history of agriculture in China this volume
would not have been possible.”
The section titled “Monographs” (p. 74-75) notes that
farm tools and machines were not considered interesting
by Chinese writers. “It would never have occurred to
an educated Chinese to attempt to beneﬁt mankind by
improving the design of the plow, and there is none of the
technical, experimental literature that we ﬁnd in the West on
such topics.” Address: Cambridge, England.
2655. Bromﬁeld, Kenneth R. 1984. Soybean rust.
Monograph No. 11. 65 p. [124 ref]
• Summary: This monograph is one of the most important
contributions to the understanding of soybean rust. The
author reviews the importance of leaf rust in countries where
the disease occurs and gives detailed information for each
country about when the disease and pathogen were ﬁrst
recorded.
The disease is caused by Phakopsora pachyrhizi Sydow.
Research on soybean rust...
Early reports on soybean rust in Asia include Japan
1902, India 1906, Taiwan 1914, and Philippines 1914.
The section titled “The Americas” (p. 7) states: In the
Americas, the soybean rust pathogen has been reported on a
number of leguminous species as P. pachyrhizi or as one of
its synonyms, the most common being P. vignae. Countries
from which the pathogen has been reported and the year of
ﬁrst report are: Puerto Rico (1913), Mexico (1917), Cuba
(1926), Trinidad (1926), St. Thomas (1926), Colombia
(1933), Guatemala (1940), Brazil (1940 as P. crotolariae,
1979 as P. pachyrhizi), Venezuela (1943), Chile (1962), and
Costa Rica (1976).
Note: Letter (e-mail) from Morris Bonde, USDA / ARS
[Agricultural Research Service] Foreign Disease–Weed
Science Research Unit. 2005. April 6. The rust reported on
soybeans on all these Western Hemisphere countries can
be assumed to be Phakopsora meibomiae. Address: USDA
ARS, Plant Disease Research Lab., Fort Detrick, Frederick,
Maryland 21701.
2656. Doersch, R.E.; Doll, J.D.; Harvey, R.G.; Wedberg,
J.L.; Grau, C.R.; Kenney, J.F. 1984. Pest control in
soybeans–1984. University of Wisconsin, Cooperative
Extension Service No. A2782. 38 p.
• Summary: Contents: Pest control and pesticides: Integrated
pest management. Weed control. Insect control. Disease
control. Applying pesticides. Index to tables.
“With the large-scale development of synthetic organic
pesticides during and following World War II, the use of
chemicals began to alter our fundamental approach to pest
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control... According to the USDA, there has been a ﬁvefold increase in pesticide use since 1950. Approximately 7
pounds of pesticides are now used each year for every man,
woman, and child in the U.S... Problems associated with the
use of pesticides have become all too obvious: pest resistance
to the chemicals we use, resurgence of pest populations,
secondary pest outbreaks, the increasing cost of pesticides
and environmental concerns.”
“Recognition of the problems associated with pesticide
use has encouraged the development and utilization of
alternative pest control techniques. Attention is being
directed to the coordinated use of multiple tactics, an
approach known as integrated pest management (IPM). IPM
is by no means a new concept; some forms of integrated pest
control have been practiced for centuries. The signiﬁcance
of today’s IPM concept is that it is based on a scientiﬁc and
systematic approach... IPM is not, as such, an anti-pesticide
concept.”
“In 1972, after substantial public debate and 2 years of
intensive study, Congress enacted the Federal Environmental
Pesticide Control Act (FEPCA) as a signiﬁcant amendment
to the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) of 1947.” Address: Madison, Wisconsin.

Soybean Insect Research Information Center (SIRIC). 45 p.
22 cm.
• Summary: Entomologists are listed alphabetically by
country, and within each country, alphabetically by surname.
There is a country index and a name index.
SIRIC “was established in 1969 to search, store, and
retrieve the expanding worldwide literature of arthropods
associated with soybeans. SIRIC is a component of the
Soybean Entomology Program of the Section of Economic
Entomology, Illinois Natural History Survey, where
the Center is housed. SIRIC is funded mainly by the
International Soybean Program (INTSOY) of the College
of Agriculture, University of Illinois at Urbana-Champaign.
Additional funding has been provided by the Consortium
for Integrated Pest Management, a U.S. Department of
Agriculture sponsored program through Texas A&M
University.”
Color photos of insects appear on the front cover and
on the inside back- and back cover. Address: Soybean Insect
Research Information Center, Univ. of Illinois Natural
History Survey.

2657. Germani, Gaetano; Mugnier, J.; Dommergues, Y.
1984. Inﬂuence of pathogenic nematodes on nodulation and
seed yield of soybeans in Senegal. Revue de Nematologie
7(4):335-340. [15 ref. Eng; fre]
• Summary: Previous research suggested that nematode
infestation might decrease nodulation, nitrogen ﬁxation,
and seed yields of soybeans. The soybeans (cultivar 44A73)
were planted on 14 July 1979 at Guerina, Casamance, South
Senegal. Fumigation decreased the population densities of
seven species of plant-parasitic nematodes and increased
nodule number and weight per plant, and seed yield.
Address: 1. Laboratoire de Nématologie; 2-3. Laboratoire de
Microbiologie. All: ORSTOM, BP 1386, Dakar, Senegal.
2658. International Institute of Tropical Agriculture. 1984.
Annual report 1983. Ibadan, Nigeria. vi + 218 p.
• Summary: Within the Grain Legume Improvement
Program, the section titled “Soybeans” (p. 97-106) discusses:
Genetic improvement: Variety trials in Nigeria at Zaria,
Mokwa, Ilorin, and Ibadan, segregating generations, virus
resistance. Entomology: Insect survey and yield loss
assessment, insect resistance (extensive damage by stink
bugs in some regions). Virology: Serology of soybean
mosaic virus, resistance to soybean mosaic virus, soybean
dwarf disease, a new virus disease, mild mottle disease.
Microbiology: Soybeans (nodulation with indigenous
rhizobia). Address: Ibadan, Nigeria.
2659. Kogan, Jenny. comp. 1984. International directory of
soybean entomologists 1984. Urbana-Champaign, Illinois:
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2660. Maslichnye Kul’tury (Oil Crops). 1984. [New varieties:
Sunﬂower, soyabean]. No. 2. p. 11. [Rus]*
• Summary: Describes brieﬂy seven soybean and two
sunﬂower varieties newly bred or introduced in the USSR.
Bred in Moldavia: Bel’tskaya 80 is an early variety with a
growth period of 97-101 days and fairly good resistance to
Septoria. Bred in Ukraine: (1) Veselovskaya 1 is midearly,
with a growth period of 104-117 days, and is fairly resistant
to Phakopsora; (2) Veselka, a midseason variety with a
growth period of 120-125 days, is moderately resistant to
bacterial diseases. Bred in the Soviet Far East: VIR14 is a
midearly variety with a growth period of 106-109 days and
moderate resistance to bacterial diseases. Bred in the Uzbek
SSR: Dustlik, a midseason variety with a growth period
of 111 days, is resistant to bacterial diseases. Bred in the
Ukraine: Niva, an early variety with a growth period of 98101 days, is fairly resistant to bacterial diseases. Bred in the
Georgian SSR: Senaki, a midseason variety with a growth
period of 120-135 days, is moderately resistant to bacterial
diseases.
2661. Nickle, William R. ed. 1984. Plant and insect
nematodes. New York and Basel: Marcel Dekker, Inc. xiv +
925 p. Illust. Index. 27 cm.
• Summary: See next page. Chapter 2 of this book is titled
“Nematode Parasites of Soybeans,” by Donald P. Schmitt
and Gregory Noel–which see. Address: USDA Agricultural
Research Service, Beltsville Agricultural Research Center,
Beltsville, Maryland.
2662. Schmitt, Donald P.; Noel, Gregory R. 1984. Nematode
parasites of soybeans. In: William R. Nickle, ed. Plant and
Insect Nematodes. New York and Basel: Marcel Dekker, Inc.
xiv + 925 p. See p. 13-49, Chap. 2.
• Summary: Contents: 1. Introduction: History of the Crop,
Importance of Nematodes, General Control Considerations.
2. The Soybean Cyst Nematode: History and
Distribution, Species and Races, Life Cycle and Biology,
Associated Symptoms and Damage, Relationship of
Population to Yield, Control.
3. The Reniform Nematode: History and Distribution,
Species, Life Cycle, Associated Symptoms and Damage,
Control.
4. Root-Knot Nematodes: History and Distribution,
Species and Races, Life Cycle and Biology, Associated
Symptoms and Damage, Relationship of Numbers of
Meloidogyne spp. to Crop Response, Effects of Microﬂora
and Microfauna on the Symptoms and Damage Caused by
Root-Knot Nematodes, Control.
5. The Lance Nematodes: History and Distribution,
Species, Life Cycle and Biology, Associated Symptoms and
Damage, Interactions with Other Organisms, Control.
6. Sting Nematodes: History and Distribution, Species,

Life Cycle and Biology, Associated Symptoms and Damage,
Control.
7. The Lesion Nematodes: History and Distribution,
Species, Life Cycle, Associated Symptoms and Damage,
Relationship of Numbers of Lesion Nematodes to Crop Loss,
Interactions with Other Organisms, Control.
8. Other Nematodes.
9. Outlook.
References. Address: 1. North Carolina State Univ.,
Raleigh, NC; 2, USDA Agricultural Research Service, Univ.
of Illinois, Urbana, IL.
2663. Venturi, G.; Amaducci, M.T. 1984. La soia [The
soybean]. Bologna: Edagricole. viii + 255 p. Includes many
color photographs, maps. 21 cm. [Ita]
• Summary: This is a glossy, hardcover book with many
graphs. Address: Italy.
2664. Arulnandhy, V. 1985. Major accomplishments in
breeding soybeans in Sri Lanka. In: 1985. Sri Lanka Soybean
Utilization Training Program and Workshop: Proceedings.
See p. 57-70.
• Summary: Contents: Introduction. Cropping pattern for
soybean (the major rainy season, or Maha season, is Nov. to
Feb. whereas the minor rainy season, Yala season, is May
to Aug.). Production constraints: Poor seedling emergence
and stand management, poor seed quality, pest and disease
infestation, weed competition, drought stress, ineffective
inoculation, minimum inputs.
Major breeding accomplishments (Breeding for
high yield is not sufﬁcient in Sri Lanka, “Other attributes
that contribute to yield stability are equally important”):
Adaptability to farmer’s conditions of cultivation, seed
viability, earliness, season speciﬁcity (soybeans are grown
during both the wet season, Maha, and the dry season, Yala,
in Sri Lanka), shade tolerance, disease resistance, insect
resistance, efﬁcient nitrogen ﬁxing ability, identiﬁcation of
efﬁcient strains of rhizobia, protein and oil.
Breeding methodology: Screening, crossing, breeding
methods, testing programs.
Varietal improvement (It began in 1973 with the
INTSOY program in Sri Lanka), Hardee, Bossier, Pb-1, four
improved lines developed in Sri Lanka. Outlook. Address:
Soybean breeder, Agricultural research station, Maha
Illuppallama, Sri Lanka.
2665. Nitragin Company. Inc. 1985. Yearly inoculation
gives best results. How 6 pounds of inoculant can make 225
pounds of nitrogen (Ad). Soybean Digest. Jan. p. 45.
• Summary: A full-page brown and white ad. The left
one-third (vertical) contains this text: “Legumes should be
inoculated yearly to insure the presence of high numbers of
effective bacteria in the soil.
“Many misconceptions keep growers from realizing
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the full potential of yearly inoculation. The biggest
misconception is that once introduced, bacteria populations
remain stable and effective in their nitrogen-ﬁxing ability.
“It is commonly accepted that inoculation is necessary
for new ﬁelds. But inoculation is also essential on ﬁelds
where legumes have been grown before because bacteria
populations dwindle or change in their nitrogen-ﬁxing
effectiveness. Stress conditions like ﬂooding, high soil
temperatures and drought cause bacteria populations to
drop. Strain mutations are also common. Both cause bacteria
populations to lose their effectiveness in nitrogen ﬁxation.
“Top growers ﬁnd yearly inoculation necessary for
successful yields. Yearly inoculation goes hand-in-hand with
other cultural practices like fertilization and weed control,
Plus, it is an inexpensive means of insuring high numbers
of effective bacteria in the soil. Yield increases make it an
economical practice.
“Top growers realize the importance of maintaining
large numbers of effective bacteria for the best nitrogen
ﬁxation rate. Yearly inoculation gives them this advantage.”
The right two-thirds contains four numbered
illustrations, with text explaining each:
“1. Soybean seedlings must be exposed to large numbers
of beneﬁcial bacteria before they can ﬁx nitrogen efﬁciently.
Soil Implant™ granular inoculant provides a band of
nitrogen-ﬁxing rhizobia bacteria through the seed zone to
expose seedlings to 20 times more beneﬁcial bacteria than
standard seed inoculants.
“2. Select strains of bacteria in Soil Implant™ inoculant
begin to form nodules by invading seedling root hairs. Native
bacteria present in the soil also invade the plant but most of
these are poor nitrogen-ﬁxers. Large numbers of effective
bacteria are need to overwhelm native strains.
“3. Once rhizobia successfully invade a root hair, they
start to multiply and a nodule forms.
4. Bacteria in the nodules begin to convert (ﬁx)
atmospheric nitrogen into useable plant-food up to 225
pounds per acre.
“Nitragin® brand Soil Implant™ for big yields, not big
fertilizer bills. Just six pounds can help your crop get 225
pounds of nitrogen per acre. Soil Implant increases yield
by giving your crop 20 times more nitrogen-ﬁxing bacteria
than seed applied inoculant alone. So this year, don’t buy
nitrogen fertilizer for your soybeans, buy the nitrogen
factory. Ask your supplier for Soil Implant. Or write The
Nitragin Company, Inc., 3101 W. Custer Ave., Milwaukee,
WI 53209.”
Near the bottom of the ad is an illustration of a bag of
“Nitragin Soil Implant: Inoculation for Soybeans.” Address:
The Nitragin Co., Inc., 3101 W. Custer Ave., Milwaukee,
Wisconsin 53209.
2666. Soybean Digest. 1985. Nematode lineup: can you
identify these yield thieves? Feb. p. 44.

• Summary: Contains a color photo and description of 6
species of nematodes: (1) Lance nematode (Hoplolaimus
columbus). (2) Reniform nematode (Rotylenchulus
reniformus). (3) Root-knot nematode (Meloidogyne spp.).
(4) Root-lesion nematode (Pratylenchus spp.). (5) Soybean
cyst nematode (Heterodera glycines). (6) Sting nematode
(Belonolaimus spp.).
“Nematode descriptions include damage each type
causes and possible control methods like resistant [soybean]
varieties, nematacides and crop rotation.”
“See also nematode-related stories on pages 28, 40 and
59 of this issue.”
2667. Flengmark, Poul. 1985. Solsikke og soyabønne–en
nicheproduktion i Danmark? [Sunﬂower and soyabeans–A
production niche in Denmark?]. Dansk Froavl 68(4):70-73.
March. [Dan]
• Summary: Discusses soybean and sunﬂower cultivars,
planting, soil requirements, fertilizer application, plant
density, weeds, diseases, harvesting and utilization in
Denmark. Soybeans must be inoculated with Rhizobium
japonicum since these bacteria are not found in Danish soils.
A table (p. 72) shows the yields of two soybean varieties
from 1968 to 1973 at Roskilde. Donovans (from Canada)
was tested from 1968 to 1971; its highest yield was 2,370
kg/ha in 1969, and its lowest yield was 1,200 kg/ha in 1968.
Fiskeby V (from Sweden) was tested from 1969 to 1973; its
highest yield was 2,220 kg/ha in 1969, and its lowest yield
was 1,235 kg/ha in 1970. A photo (p. 73) shows soybeans
growing at Roskilde. Address: Statens Forsoegsstation,
Roskilde, Denmark.
2668. Proceedings of the Southern Soybean Disease
Workers. 1985. Disease loss estimation. 12:1-87. March.
Held 26-28 March 1985 at Birmingham, Alabama.
2669. Bhatnagar, P.S. ed. 1985. All India Coordinated
Research Project on Soybean (India Council of Agricultural
Research). Sixteenth annual workshop: Proceedings &
Technical Programme. G.B. Pant University of Agriculture
and Technology, Pantnagar 263145, UP, India. 141 p.
Held 22-24 April 1985 at Gujarat Agricultural University,
Junagadh. [Eng]
2670. Jasnic, Stevan; Vidic, Milos. 1985. Occurrence of
soybean diseases in Yugoslavia. Eurosoya No. 3. p. 43-46.
April. [21 ref. Eng]
• Summary: “Introduction: In recent years, soybeans have
started to be grown on appreciable acreage in Yugoslavia.
The increase in the soybean acreage brought about increases
in the occurrence and intensity of soybean diseases.”
Conclusion: “It may be concluded on the basis of the
observations carried out in the period 1981-1984 that the
fungi Peronospora manshurica, Sclerotinia sclerotiorum and
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Diaporthe phaseolorum var. caulivora are the most widely
distributed and economically the most important soybean
parasites in northern Yugoslavia (Vojvodina Province).
“Intensive attacks by Colletotrichum spp., Ascochyta
sojaecola, Phomopsis sojae, Septoria glycines, Sclerotium
bataticola, and the bacterium Pseudomonas glycinea
occurred only periodically.
“The intensity of occurrence of fungal diseases of
soybeans varied in dependence of variety, locality, and year.
In our opinion, the differences in the intensity of occurrence
of the diseases were provoked by variations in the climatic
conditions in certain localities and years.” Address: Faculty
of Agriculture, Novi Sad, Yugoslavia.

postemergence soybean herbicides was equal to petroleum
crop oil concentrate with 3 of the herbicides, but distinctly
less effective with the 4th herbicide. Address: Dep. of Plant
& Soil Science, Southern Illinois Univ., Carbondale, IL
62901.

2671. Tiwari, S.P.; Bhadauria, S.S.; Vaddoria, M.A.; Dayal,
Devi. 1985. Allelopathic effects of weeds in soyabean,
groundnut and greengram. Current Science (Bangalore,
India) 54(9):434. May 5. [7 ref]
• Summary: “Allelopathy, a synonym for phytotoxicity, is
deﬁned by Rice (1) as a direct or indirect harmful effect of
one plant (including micro-organisms) on another through
the production of chemical compounds that escape into the
environment.”
“The present investigation thus led to the conclusion
that the secretions of roots of the weeds, allowed to stand for
entire or partial duration of the main crop, could be a serious
impediment in the early establishment of legumes and
oilseeds and thereby could limit the absolute realisation of
potential yields in these crops of utmost national importance.
Weed control measures especially those prescribing an
economic threshold amount of the presence of weeds, should
ensure the consideration of allelopathy also rather than that
of mere competition for light, water and nutrition.”
On page 435 is a full-page table titled “Allelopathy of
some root washings of weeds in soybean, groundnut and
greengram.” Based on their average effects on all 3 plants,
the weeds are ranked from I (most potent) to XII (least
potent). Most potent are young Cirsium arvense [creeping
thistle or Canada thistle or Canadian thistle]. Address:
National Research Centre for Groundnut (I.C.A.R.),
Junagadh 362015, India.

2674. Sonntag, Norman O.V. 1985. Growth potential
for soybean oil products as industrial materials. J. of the
American Oil Chemists’ Society 62(5):928-33. May. [39 ref]
• Summary: Contents: Abstract. Introduction. Phospholipids.
Sterols and tocopherols. Fatty acids from physical reﬁning
and deodorizer distillates. Soybean mono- and diglycerides.
Soybean oil per se. Soy fatty acids. Fatty acids derived from
soybean soapstocks.
Based on the inclusion of food additives, feed and
pet food additives with the more usual industrial markets,
including fuels, it was concluded that by 1990 industrial
utilization of soybean oil could reach 12% of the total U.S.
consumption. Large potential volume use may be found in
applying pesticides and suppressing grain dust. Mono- and
di-glycerides may be used as food additives.
Sterols: The main sterols in soy oil are Beta-sitosterol
(ca. 53% of total sterols), campesterol (20%), stigmasterol
(20%), delta-5-avenasterol (4%), and delta-7-stigmasterol
(3%). In the typical processing of soy oil, the content of
sterols and tocopherols in the oil is progressively reduced
during the operations of degumming, reﬁning, bleaching, and
deodorizing. The greatest decrease is during deodorization,
followed by caustic reﬁning. In total, about one-third of
the sterol and tocopherol contents are removed during
processing; thus two-thirds remain in the oil. Typically an
oil reﬁner is reimbursed based on the price of the tocopherol
content (about 10%) of the distillate, which at $6.50/lb (in
1984) for tocopherols, yields a tocopherol by-product credit
of about $0.65/lb. The reﬁner is not reimbursed for the
sterol content of his distillate; this credit is retained by the
processor to cover the cost of his sophisticated separative
processing, including molecular and fractional distillation
and solvent separation.
Table I compares soy deodorizer distillate and physical
reﬁning distillate. Presently only about 2% of U.S. crude soy
oil is physically reﬁned. Deodorizer distillate has an acid
value of 50, saponiﬁcation value of 140, and contains 30%
unsaponiﬁables, 10% tocopherols (beta + gamma 62%, delta
29%, and alpha 9%), and 14% sterols (sitosterol 43.6%,
campesterol 28.6%, and stigmasterol 27.8%).

2672. Kapusta, George. 1985. Uses of soybean oil in the
application of herbicides. J. of the American Oil Chemists’
Society 62(5):923-26. May. [7 ref]
• Summary: Field studies were conducted in 1982 and 1983
at Southern Illinois University to evaluate soybean oil as
a carrier for preemergence and postemergence herbicides
and as an enhancing agent for postemergence herbicides.
Preemergence and postemergence herbicides applied with
rotary nozzles in a soybean oil carrier volume as low as 5
liters/ha afforded weed control equal to that achieved when
the herbicides were applied in 187 liters/ha water with
ﬂat fan nozzles. Soybean oil as an enhancing agent for 4

2673. Pryde, E.H.; Carlson, K.D. 1985. Trends in industrial
usage for vegetable oils–Symposium overview. J. of the
American Oil Chemists’ Society 62(5):916-17. May. [6 ref]
• Summary: Potential uses include sulfurized lubricant
additives, application of pesticides, coatings, epoxidized
oils, and thermochemical applications. Address: Northern
Regional Research Center, Peoria, Illinois 61604.
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The main U.S. producers of natural vitamin E are
Eastman Kodak (Rochester, New York) and Henkel
Corporation (Kankakee, Illinois), and of synthetic vitamin E
are Hoffman-La Roche and BASF-Wyandotte.
During the last decade the pharmaceutical value of
soy sterols has increased signiﬁcantly because of partial
synthesis of sex hormones or other intermediates from these
sterols of natural origin. For example, pure stigmasterol
from soy oil is used in making progesterone and corticoids.
Progesterone can be converted in 8 steps to hydrocortisone.
Using ultraviolet mutants of a Mycobacterium species,
Beta-Sitosterol is used to produce androstenedione and
androstadienedione. The latter sterol, after further reactions,
yields estrogens, contraceptives, diuretics (spironolactone)
and the male anabolic [muscle building] and androgenic
hormones.
The world market for steroids, used in pharmaceutical
and medicinal applications, is growing rapidly. Corticoids
grew from 605,000 lb in 1963, to 2,103,000 lb in 1975, to
2,838,000 lb in 1980. Sex hormones grew from 189,008
lb in 1963, to 1343,000 lb in 1975, to 418,000 lb in 1980.
Contraceptive uses grew from 200,000 lb in 1963, to 484,000
lb in 1975, to 649,000 lb in 1980. Spironolactone grew from
105,000 lb in 1973, to 478,000 lb in 1975, to 704,000 lb in
1980.
In 1980, worldwide sales of steroidal hormones was
$4,000 million, representing an average price for these
products of $869.97/lb. For each of the above products,
production increased 30-35% for each of the 5-year periods,
and this growth rate is expected to continue for at least the
next decade. Steroid manufacturers have tended to balance
their production between naturally-derived (partially
synthesized) products and all-synthetic products, and to
use these alternate production methods interchangeably
depending on the availability of raw materials and the level
of processing costs. Address: Consultant, 306 Shadow Wood
Trail, Red Oak, Texas 75154.
2675. Bebee, Charles N. comp. 1985. The protection of
soybeans, January 1980–November 1984: Citations from
Agricola concerning diseases and other environmental
considerations. USDA National Agricultural Library,
Bibliographies and Literature of Agriculture No. 38. 241 p.
Aug. Author index. 28 cm. [2042 ref]
• Summary: The bibliography is organized under the
following subject headings: Research. Meteorology and
climatology. History. U.S. extension services. Legislation.
Economics. Economics of agricultural production. Farm
organization and management. Distribution and marketing.
Grading, standards, labelling. Plant science. Plant
production: General, horticultural crops, ﬁeld crops. Plant
breeding. Plant ecology. Plant die structure. Plant nutrition.
Plant physiology and biochemistry. Plant taxonomy and
geography. Protection of plants. Pests of plants: General and

miscellaneous, insects, nematodes. Plant diseases: General,
fungal, bacterial, viral, physiological. Miscellaneous
plant disorders. Protection of plant products: General and
miscellaneous, insects. Weeds. Pesticides: General. Soil
science. Soil chemistry and physics. Soil fertility–Fertilizers.
Soil resources and management. Soil cultivation. Forestry
related. Animal science. Entomology related. Animal
reproduction. Animal ecology. Animal nutrition. Animal
taxonomy and geography. Veterinary pharmacology,
toxicology and immune therapeutic agents. Pests of
animals–General and miscellaneous, insects, helminths.
Animal disorders–Physical trauma. Farm equipment.
Natural resources. Water resources and management.
Drainage and irrigation. Food storage. Food storage, ﬁeld
crop. Food composition, ﬁeld crop. Feed contamination
toxicology. Human nutrition. Diet and diet related diseases.
Parasites of humans–Insects and other arthropods. Pollution.
Mathematics and statistics. Insect pests and control, animals
and man. Animal ecology. Animal nutrition. Animal
physiology and biochemistry. Animal taxonomy and
geography. Address: USDA National Agricultural Library.
2676. Greene, Catherine R.; Kramer, R.A.; Norton, G.W.;
Rajotte, E.G.; McPherson, R.M. 1985. An economic analysis
of soybean integrated pest management. American J. of
Agricultural Economics 67(3):567-72. Aug. [14 ref]
• Summary: “The Integrated Pest Management (IPM)
approach emphasizes making pest control decisions with
increased information and the integration of biological,
cultural, and chemical control methods. It often results in
decreased use of pesticides. While the initial impetus for
development of IPM was in part a concern about spillover
effects of pesticide use (human, wildlife and livestock health
effects, increasing pest resistance, and demise of nontarget
species), the extent that farmers have adopted IPM thus far
is related more to perceived private economic beneﬁts...
IPM practices are prevalent in soybeans in most parts of the
country.” Address: Dep. of Agricultural Economics, Virginia
Polytechnic Inst. and State Univ.,.
2677. Ohio Report. 1985. Research in brief: Integrated
disease control. 70(4):62. July/Aug.
• Summary: Discusses an integrated control approach for
Phytophthora root rot control of soybeans.
2678. Franklin, John. 1985. History of Honeymead Products
Co. (Interview). SoyaScan Notes. Sept. 10. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Honeymead is an agricultural cooperative that
crushes soybeans. Honeymead’s parent company is Harvest
States Cooperatives. John Franklin is the director of public
relations there. Honeymead was formerly part of GTA (the
Farmers Union Grain Terminal Association), which had 2
plants–Mankato (which crushes soybeans and makes edible
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products) and Minnesota Linseed Oil (which also recently
started to crush some sunﬂower seeds). An old-timer at
Mankato is Stan Eichten.
Honeymead was started by a group of businessmen in
Mankato. Then it was sold to the Andreas family; Dwayne
and Lowell Andreas ran it. They sold it to GTA (also a coop) in about 1960. GTA purchased a margarine company in
Kansas City, then purchased 2 margarine plants–Drew in
Kansas City and a salad dressing plant named Wholesome
Foods. They may have owned or bought a reﬁnery also.
In June 1983 GTA merged with North Paciﬁc Grain
Growers (NPGG) to form Harvest States Cooperatives.
NPGG, headquartered in Portland, Oregon, grew mostly
white wheat. GTA was looking for an outlet on the Paciﬁc
Rim.
Honeymead now makes industrial soy oil mainly for
adhesives/coatings, paints & varnishes, pesticides, and soaps.
Note: This is the earliest document seen (March 2008)
that mentions “Harvest States Cooperatives” in connection
with soybeans–and with Honeymead. Address: 720
Minneopa Rd., P.O. Box 3247, Mankato, Minnesota 56002.
Phone: 507-625-7911.
2679. Hexem, Roger W.; Boxley, Robert F. 1985. Trends
in double cropping. USDA Economic Research Service
Cropland Use and Supply, Outlook and Situation Report.
CUS-2. p. 24-30. Sept. [16 ref]
• Summary: “Double cropping occurs when two crops are
grown for harvest on the same ﬁeld within a year... Acreage
double cropped in the United States nearly quadrupled
during 1969-82, increasing from 3.1 to 12.4 million
acres. This acreage represented 3.7 percent of all acres
harvested in 1982, compared with only 1.1 percent in 1969.
Expansions in double cropping were especially strong in
the Appalachian, Delta States, and Southeast regions, where
growing seasons are relatively long. But, more acres have
been double cropped throughout the United States, because
of rising commodity prices during the 1970’s, development
of earlier maturing plant varieties, shifts to conservation
tillage (which allows more timely planting of the second
crop), more supplemental irrigation, and formulation of
herbicides suitable for conservation tillage.” Address:
Agricultural economists, Economic Research Service,
USDA, Washington, DC.
2680. Daily Leader (Stuttgart, Arkansas). 1985. Hartz
researchers seek to improve soybean varieties. Oct. 2. p. 5C.
Insert.
• Summary: The goal of the Jacob Hartz Seed Company’s
research department is “to develop varieties that beneﬁt
farmers in the form of higher yields, disease resistance and
good agronomic characters adaptable to environmental
conditions...” Since 1976, when the research department was
expanded and staffed with full-time researchers, Hartz has

releases nine new soybean varieties; two of these have been
released during the past year. It take 9-10 years to develop a
new variety, and another 3 years to develop enough seed for
release.
Each year the breeding team starts about 500 new
varieties. By the fourth year, only about 70 remain, and out
of those only one (or possibly two) will eventually become
a new release. The department has 14 full-time employees.
The staff includes Dr. Curtis Williams (research director) and
Dr. Lloyd McCall, who have PhD degrees in plant breeding
methods, genetics and agronomy, Richard “Rick” Dougherty
(with a master’s degree in the same ﬁeld), Dr. Choi-Peng Yik
(a woman with a PhD in nematology, plant pathology, and
disease resistance), and farm manager Caleb “Buddy” Snow.
“Since becoming a subsidiary of Monsanto, Hartz’s
research department has gained access to biotechnology
research” and a new research farm (surrounded by 100 acres
of land for use as research plots) and ofﬁces. Germplasm and
other research data are stored in a computer. A photo shows
the research team at the Hartz Research Center Farm (14
men and two women).
2681. Daily Leader (Stuttgart, Arkansas). 1985. Hartz
scientists focus on nematodes, diseases. Oct. 2. p. 5C. Insert.
• Summary: The Hartz research team focuses especially
on nematodes, microscopic worms with unsegmented
cylindrical bodies. Nematologist Dr. Choi-Pheng Yik
regularly tests for resistance to cyst nematodes and root-knot
nematodes. There are ﬁve known races of cyst nematodes.
The team also seeks resistance to stem canker and sudden
death syndrome.
2682. Daily Leader (Stuttgart, Arkansas). 1985. New
technology teams up with classical research. Oct. 2. p. 8C9C. Insert.
• Summary: Monsanto Co., headquartered in St. Louis,
Missouri, recently completed its Life Sciences Research
Center in Chesterﬁeld, Missouri. The largest such center in
the world, costing $150 million, it will eventually employ
1,200 scientists. “The multi-national chemical corporation
began its involvement in agriculture in the 1960’s, primarily
with the advent of its programs with nitrogen fertilizers.
Monsanto developed pesticides and herbicides of worldwide
importance, including methyl and ethyl parathion for use as
an insecticide and Lasso and Roundup herbicides.
“The construction of the Chesterﬁeld center
demonstrates Monsanto’s commitment to agriculture and the
possibilities that biotechnology holds for its future.”
Monsanto entered the ﬁeld of biotechnology in the
mid-1970s. A key aspect of this ﬁeld is genetic engineering,
or in scientiﬁc terms, recombinant DNA. Ron Thompson
of Monsanto’s public relations department thinks that the
beneﬁts of this new technology will not reach farmers before
1990. “By 1990, we shall start to see biotechnology-derived
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insect resistance, disease resistance, herbicide resistance and
quality improvements introduced in new soybean varieties
which will be commercially available to the farmer.” Hartz is
using both biotechnology and classical soybean breeding.
Photos show: (1) An aerial view of Monsanto’s Life
Science Research Center in Chesterﬁeld, Missouri. (2)
Paul Johanson, president of HybriTech Seed International,
a Monsanto subsidiary which acquired Jacob Hartz Seed
Company in April 1983. (3) Monsanto scientists can
duplicate many weather conditions in controlled environment
growth rooms. (4) A scientist with soybean plants growing
in pots in a greenhouse. 1½ acres of greenhouses allow
year-round research at Monsanto’s Life Sciences center.
(5) A scientist with Petri dishes. “Both biotechnology
and traditional plant breeding strive for genetic change
for improved performance.” (6) A woman scientist in
Monsanto’s “state of the art plant analytical laboratory,”
which supports the research program.
2683. Tucker, Lori. 1985. Hartz Seed Company builds new
research facilities. Daily Leader (Stuttgart, Arkansas). Oct.
2. p. 2C, 3C. Insert.
• Summary: Construction began in June for a new Hartz
Seed Co. Research Center located on 420 acres (which
was formerly the R.B. Oliver farm) on Highway 130 east
of Stuttgart. According to research director Dr. Curtis
Williams, the new center will allow for the addition of a
plant pathologist to the research staff, as well as provide
a number of other improvements. Williams notes: “With
the number of people we have, we’ve simply outgrown the
present place. A new ofﬁce / laboratory building (60 by 30
feet, costing an estimated $225,000), three greenhouses, and
a headhouse are now under construction. The headhouse,
located at one end of the greenhouses, will provide concrete
bins for soil storage of different nematode species and
populations, soil sterilization equipment, storage of potting
soil, and an alternative power source for the greenhouses in
case of emergency. An insect-screening house should be up
by summer. The new building is expected to be completed by
Nov. 15.
“The research staff will also be provided with its own
computer, which will have software speciﬁcally designed
for research. Williams said the computer will be used to
store agronomic disease and nematode data and offer quick
analysis and print-outs of data. The computer also will be
useful as a word-processor.”
“Soybean research requires more than one location for
various tests. In addition to the new Hartz Research Center
Farm, Hartz will continue to conduct yield tests on nine offstation locations, including three sites in Arkansas, one in
Missouri, one in Mississippi, two in Louisiana, one in Texas
and one in Alabama. Two other nematode screening test plots
are located in Arkansas. Also, Hartz tests some varieties,
which cannot be grown on the Grand Prairie, in the Rio

Grande Valley in Texas. A winter nursery in Belize, Central
America also supplements the research program.”
Photos show: (1) The foundation of the ofﬁce/laboratory
being poured in June. (2) The same building more recently as
the walls are being completed. (3) Three new greenhouses on
the new Hartz Research Center Farm. One will be used for
ﬁrst-generation grow-outs of seed increase. Another will be
used for nematode screening, and the third will be used for
nematode species maintenance and screening for nematodes
and diseases. Two of the greenhouses are plastic, measuring
30 by 108 feet. The third, constructed of polygal, is 30 by 72
feet; it will be used as a summer and winter greenhouse.
Note: This is the earliest document seen (May 1999) that
uses the word “software” in connection with soybeans.
2684. Brody, Jane E. 1985. Organic farming moves into the
mainstream. New York Times. Oct. 8. p. C2.
• Summary: Discusses the work of the Rodale Research
Center in Kutztown, Pennsylvania, and its “regenerative”
agriculture techniques. The main focus of this research is
ﬁnding economically viable ways that farmers can switch
from conventional to organic farming. Weed control is
another focus. Legumes are widely used for erosion control.
Rodale researchers deplore the attention being given to
so-called “conservation tillage,” in which land is not plowed
to reduce erosion, but lots of herbicides are used to keep
the weeds down. This technique is being promoted by the
herbicide manufacturers.
The conventional approach of modern agriculture is to
dominate nature; But the Rodale approach is to try to work
with nature. Address: Staff.
2685. Bayona, Luis. 1985. Cultura da soja [Cultivation of
soya]. Maputo, Mozambique: Ministério da Agricultura. iv
+ 123 p. Illust. 21 cm. Divulgaçao Série–Agricultura No. 4.
[18 ref. Por]
• Summary: Contents: Introduction. Overview: Origin
and dissemination, taxonomy, morphology, phases in
the development of soya. Cultural needs: Temperature,
rain and its distribution, the effect of photoperiod, soils.
The technology of soybean production. Diseases and
pests. Harvest and storage. Production of soybean seeds.
Importance of the soybean as a food for human consumption:
How to resolve the problems of ﬂavor, smell, and time
of boiling or baking; soymilk, other forms of consuming
soybeans (e.g. roasted or as ﬂour). Address: Engenheiro
Agrónomo, CEDASPE, INIA, Maputo, Mozambique.
2686. Horlings, George; Martens, Ron. 1985. Soybeans
in Bangladesh: A background report. Dhaka [Dacca],
Bangladesh: Mennonite Central Committee. 65 p. Nov. [36
ref]
• Summary: Contents: Introduction: Agronomic, nutrition,
soybean in Bangladesh. Existing situation: Area and
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production, yields, soybean varieties, agronomic details,
competing crop survey, soybean in India. Soybean
utilization: Soybeans as a pulse, ramgati cooking
demonstration evaluation, oil expelling, soymilk, soya
biscuits, chanachur, suggestions from BCSIR, other
soybean foods, soybean oil, soymeal. Marketing system
and prices. Soybean programs: Bangladesh Coordinated
Soybean Research Project (BCSRP), Bangladesh
Agriculture University (BAU), Bangladesh Agriculture
Research Institute (BARI), Bangladesh Agriculture
Development Cooperation (BADC), Bangladesh Council
of Scientiﬁc and Industrial Research (BCSIR), Directorate
of Agricultural Extension (DAE), other organizations in
Bangladesh, International Soybean Program (INTSOY),
Asian Vegetable Research and Development Centre
(AVRDC), International Institute of Tropical Agriculture
(IITA), Food and Agriculture Organization (FAO). Seed
production and storage: Seed multiplication, seed storage.
Constraints: Market and demand, land competition, research
& development, seed availability, inoculant availability and
use, extension services. Conclusion. Appendices: Unreleased
soybean varieties tested by MCC, soybean cultivation guide,
cultivation guide for soybean in West Bengal, soybean
recipes, objectives of the BCSIR, integrated oilseed research
project (soybean breeding).
“Soybeans were ﬁrst introduced into Bangladesh in
1942. In 1960-61 varietal screening resulted in the selection
of S3, Pelican and Barmeli for the kharif season. These
varieties were later found to be susceptible to yellow mosaic
virus.
“In 1972-73 MCC began with research and extension
work on soybeans, primarily as a rabi season crop. The
Bangladesh Coordinated Soybean Research Project (BCSRP)
was established in 1975. This project involved Bangladesh
Agriculture Research Institute (BARI), Bangladesh
Agricultural University (BAU), Bangladesh Council of
Scientiﬁc and Industrial Research (BCSIR), several other
government institutions, and Shilpee Food Products, as well
as the Mennonite Central Committee (MCC). In 1981 the
BCSRP was discontinued. The two main problems were felt
to be: difﬁculty in producing high quality seed and the lack
of a solvent oil extractor.
“MCC has continued with soybean research and
extension work, believing these problems can be overcome
or other solutions found. BAU is continuing with work
on soybeans in its Integrated Oilseeds Research Project
(IORP). BCSIR continues to work on soyfoods and the
Bangladesh Sugar and Food Industries Corporation (BSFIC)
produces some soybeans on its farms. Other institutions and
organizations are still involved to varying degrees.” Address:
1. Agronomist; 2. Food Technologist, Mennonite Central
Committee, Dhaka, Bangladesh.
2687. Praskin, Laurie Sythe. 1985. The Farm soy history:

An overview. Document part II. Los Gatos, California. 10 p.
Dec. 1. Unpublished manuscript. [Eng]
• Summary: (Continued): In 1975, Farm members started
a company to promote the use of soybean products in the
America diet. The company, named simply Farm Foods
[Farm Food Company], began sales on the East Coast
with full-fat soy ﬂour (ground fresh on The Farm), TVP
(texturized vegetable protein), Good Tasting Nutritional
Yeast, split soybeans, and Tempeh Starter Kits (developed
by Cynthia Bates and Dr. Lyon). In 1976, under the
management of Leticia Coate and Robert Tepper, Farm
Foods began participating in national health food trade
shows. At the time, they were one of the only companies
representing soyfoods. Along with their packaged products,
they sold cookbooks and served free samples of tempeh,
TVP chili, and nutritional yeast crackers.
“The products and recipes developed over the years led
to the publication of three cookbooks: The Farm Vegetarian
Cookbook (1975) and Tofu Cookery (Oct. 1982), edited by
Louise Hagler, and Tempeh Cookery (March 1984), edited
by Colleen Pride. These books made a major contribution in
westernizing recipes previously Oriental in origin. They were
available in all natural food stores throughout the country.
“The work with soy products on The Farm also inspired
members to start two vegetarian restaurants; the Farm
Foods Cafe [opened Aug. 1976], in San Rafael, California,
managed by Robert Dolgin, was the ﬁrst “soy deli” in the
United States. Everybody’s, located in Nashville, Tennessee
[opened July 1980], was managed by Judd and Diane
Hoffman.
“The acceptance by the public of Farm Foods Cafe was
overwhelming, and although it only operated from 1976 to
1977, it pioneered the path for many tofu delis that have
followed since. The unique characteristic of this deli was the
tofu and tempeh shop producing fresh products located in
the rear of the store. The Farm Foods Cafe also became the
ﬁrst [sic] company to market a non-dairy ice cream made
from soybeans. This frozen dessert, marketed under the name
of ‘Farm Foods Ice Bean,’ is still being sold in health food
stores nationwide.
“In 1977-78, The Farm Foods Cafe closed, and the soy
processing equipment was moved to San Francisco. Farm
Food Company began wholesaling soy products throughout
California under the management of Robert Tepper. They
continued marketing Farm Foods Ice Bean, and added tofu
salad [like eggless egg salad], ‘tofu cheesecake,’ a frozen
soy yogurt dessert, and the ﬁrst ﬁrm-pressed tofu to hit
the California market. In 1980 it was decided to drop the
perishable tofu business and concentrate on the nationwide
distribution of Farm Foods Ice Bean. The plant in San
Francisco was closed, and large scale production began in
a Memphis, Tennessee, dairy and ice cream factory. This
new location gave the company easier access to East Coast
distributors, and they soon established additional warehouses
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in Connecticut and California.
By 1984, under the management of Ron Maxin and
Michael Lee, the weekly production of The Farm Soy Dairy
[in Summertown, Tennessee] was 1,000 lb of tofu, 150
gallons of soymilk, 20 gallons of soy yogurt, 20 gallons
of soy ice cream, 400 ice cream sandwiches, and 90 lb of
tempeh. Today, the Soy Dairy produces an average of 5,000
gallons of soymilk a month for Farm Foods to use in Ice
Bean production. The soymilk is shipped by tanker truck
to the Ice Bean production plant [in Memphis], and the
Farm Soy Dairy also markets its products in Nashville and
Columbia, Tennessee.
“The Farm’s uniquely controlled vegetarian diet led
to two ofﬁcial studies of its effect on the children. In 1979,
Dr. Jeffrey Hergenrather, et al., conducted a study on the
pesticide levels in the breast milk of vegetarian nursing
mothers on the Farm. He submitted a letter of his ﬁndings to
the editor of the New England Journal of Medicine, March
26, 1981. His letter challenged a previous article written by
Rogan, et al, (New England Journal of Med. 1980) which
stated that ‘there are no obvious dietary predictors’ of
chemical pollutant in human milk. Rogan went on to say ‘For
certain fat-soluble chemicals, nursing infants can be regarded
as living at the top of the food chain and are exposed to
much more than background levels.’ Dr. Hergenrather’s
study included 12 women whose breast milk was analyzed
for 17 chemical substances. When compared to the seven
contaminants studied by Rogan, in all but one of the
contaminants, which showed no difference in contaminant
levels, the milk of the vegetarian women had lower levels of
contamination.
“The second study was conducted by Jean Roberts
Fulton in 1980 and was published in the Journal of the
American Dietetic Association. She studied a group of the
Farm nursery school children and found their amino acid and
iron intake to be adequate. (The diet was low on calories,
however.)
“The innovative methods used by the Farm soy
technologists inspired many groups and individuals to
start all over the world to train in the Farm Soy Dairy, and
many who couldn’t come personally were encouraged
through correspondence. In 1977, Plenty, the non proﬁt
relief organization founded by the Farm, established an
international training program whereby people from other
countries could come and train in soybean processes and
other technologies that The Farm had to offer. The Farm
Soy Dairy received its ﬁrst trainees from Guatemala and
Mozambique.
“From the beginning days of the Farm Soy Dairy, the
technicians realized the value that soybeans could have in
Third World countries. Eventually they were able to share
their knowledge and training in the ﬁeld of soybeans by
starting a dairy in an impoverished country. In 1979, Plenty
Canada and Plenty USA sent Farm Soy Dairy technicians

Laurie Sythe Praskin, Suzy Viavant and Richard Decker to
Guatemala to help establish Plenty’s ﬁrst international soy
dairy/tofu shop. Other technicians who trained on the Farm
have gone on to help start soy programs with Plenty Canada
in Lesotho (in Southern Africa, 1979-present), Jamaica
(1983-present), St. Lucia (1983-present), and Dominica
(1984-present).
“Many of the people who lived on The Farm and trained
in the Soy Dairy or with Farm Foods have started their own
soy companies or are working in underdeveloped countries.
The common goal felt by all has been to provide healthful,
delicious foods for all people, rich and poor alike. Because
soybean products can be presented as gourmet dishes,
yet can also be prepared very simply, they continue to be
accepted by all classes of people” (Continued). Address:
17969 Oak Dr., Los Gatos, California 95030.
2688. Bhatnagar, P.S. 1985. Soybean in India: Problems and
prospects. Special review article. Indian J. of Agricultural
Sciences 55(12):709-22. Dec. [19 ref]
• Summary: Contents: Introduction. Production potential
in the country. Place in cropping systems. Research in
India. Breeding, genetics and seed production. Production
technology. Microbiology. Plant protection. Production
economics. Product development and utilization. Future
strategies. Address: All-India Coordinated Research Project
on Soybean (ICAR), Govind Ballabh Pant Krishi Evam
Praudyogiky Vishwa Vidyalaya, Pantnagar, Uttar Pradesh
263 145 India.
2689. Clemson Univ. Cooperative Extension Service,
Circular. 1985. Growing soybeans for proﬁt in South
Carolina. No. 501. 45 p.
• Summary: Contents: Preplant management. Planting
considerations. Cost-effective disease and nematode
control. Weed control. Insect management. Harvesting.
Store soybeans to maintain quality. Watch costs in growing
soybeans. Double cropping. Some market considerations.
Other soybean information.
Soybeans are planted on about 1.5 million acres each
year in South Carolina–more than the combined acreage of
all other ﬁeld crops. In 1984 they were South Carolina’s top
money crop, showing cash receipts just over $200 million.
Address: Clemson, South Carolina.
2690. Hong, E.H.; Kim, S.D.; Hwang, Y.H.; et al. 1985. [A
new high yielding and disease resistant sprouting soybean
variety, “Pangsakong”]. Research Reports of The Rural
Development Administration 27(2):183-86. Dec. [Kor; eng]
• Summary: A new soybean variety, Pangsakong, was
developed at the Crops Experiment Station, Rural
Development Administration in Suweon in 1984. This
variety was originally selected from gamma-ray treated
mutants with CB27 at the Korea Atomic Energy Research
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Institute. One-hundred seed weight of the variety was about
12 grams which was approximate optimum seed size for
bean-sprout purposes. The results of regional yield trials
carried out at 13 locations throughout country from 1983 to
1984 indicated that the yield of Pangsakong was lower than
currently recommended soybean varieties but 34% higher
than that of local indigenous bean-sprout soybean varieties.
Address: 1-3. Crops Exp. Station, Suwon, South Korea.
2691. Jayakody, D.P.P. 1985. Inter cropping of soybean
under coconut. Soyanews (Sri Lanka) 7(7):3. Oct/Dec.
• Summary: “Regional Agricultural Research Centre
[RARC], Makandura, was established in 1981.” “Since 1981
Yala season different varieties of cowpea, groundnut, green
gram and soybean have been tested under coconut [trees]
at RARC Madura.” Of these four crops, soybean gave the
best results, although the shade reduces its yield somewhat.
A table shows “Average yield of soybean obtained at RARC
Madura, under coconut, kg/hectare.” The yields ranged from
1,448.6 kg/ha in 1983 yala to 541.6 in 1985 yala. In 1981/92
maha all varieties were completely damaged by rabbits.
Address: Research Ofﬁcer, RARC, Makandura, Sri Lanka.
2692. Rabin, L.B.; Pacovsky, R.S. 1985. Reduced larva
growth of two Lepidoptera (Noctuidae) on excised leaves of
soybean infected with mycorrhizal fungus. J. of Economic
Entomology 78(6):1358-63. Dec. [31 ref]
• Summary: “Abstract: Soybean roots were infected by the
vesicular-arbuscular mycorrhizal (VAM) fungus Clomus
fasciculatum or were left noninoculated and fertilized with
phosphorus (P). Detached leaves of infected plants were fed
to neonate larvae of corn earworm, Heliothis zea (Boddie), or
fall armyworm, Spodoptera frugiperda (J.E. Smith). Average
weights of larvae after 19 days were reduced by 40% relative
to larvae fed P-fertilized (control) soybean leaves. Larvae
of both species fed leaves from VAM plants took longer to
pupate, average pupal weights were lower, and mortality was
greater than for larvae that received control leaves.” Address:
Western Regional Research Center, USDA, 800 Buchanan
St., Albany, California 94710.
2693. Demtuesit dhe semundjet e sojes. Perkth. dhe pergat.
Q. Voci [Soybean diseases and pests (translation)]. 1985.
Tirane, Albania: Botim i Shtepia se Propagandes Bujqesore
(Agricultural Propaganda Publishing House). 47 p. [Alb]*
Address: Albania.
2694. Heap, M.A.; Kirke, A.B. 1985. Insect scouting in Ord
Valley soybeans: 1984-85 wet season. Kununurra, W.A.:
Australian Dept. of Agriculture, Kununurra Region. 19 p.
With plates, some color. 30 cm. Spiral bound. [10+ ref]*
Address: Kununurra, Western Australia.
2695. Taysum, D.H. 1985. Diseases of soyabean

(Glycine max (L) Merr.) in Mozambique. Project FAO/
UNDP/MOZ/81/014. Instituto Nacional de Investigacao
Agronómica. Maputo, Mozambique. [4 ref. Eng]
Address: Eng., FAO.
2696. Al-Jibouri, H.A. 1985. The Food and Agriculture
Organization’s soybean program. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
1221-25. [3 ref]
• Summary: Contents: Country projects. Consultancies.
Regional networks and projects. Seed exchange. Genetic
resource activities. Biological nitrogen ﬁxation. Training.
Workshops. Meetings. Informational services. Assistance
available. References.
“Meetings: FAO has collaborated with INTSOY and
USAID in organizing two International Conferences, one
on Irrigated Soybean Production in Arid and Semi-Arid
Regions, which was held in Cairo, Egypt in 1979, and the
other on Soybean Seed Quality and Stand Establishment,
held in Colombo, Sri Lanka in 1981. FAO is also associated
with the organization of World Soybean Research
Conference III. The Second Conference on Irrigated Soybean
is planned for 1985 or 1986.
“Information Services: Collection and dissemination
of information concerning new developments in crop
production and improvement of soybean is one very
important part of FAO’s central assistance role. This is
achieved through the preparation of technical publications,
reports, and other information material. Some recent
publications and reports devoted to soybean are:
“1. Genetic Resources of Soybean, 1983
“2. Soybean Agronomy in the People’s Republic of
China, 1983
“3. Soybean Genetics and Plant Breeding in the People’s
Republic of China, 1983
“4. Soybean Pathology / Nematology in the People’s
Republic of China, 1983
“5. Soybean Production in the Tropics, 1982
“6. Potential for Soybean Production in the Sudan, 1982
“7. Soybean Production Development in Vietnam, 1982
“8. Soybean Development in Mozambique, 1982
“9. Soybean Assessment in the People’s Republic of
China, 1981
“10. Soybean Breeding for Selected Tropical Asian
Countries (Indonesia, Malaysia, Philippines, Thailand),
1979.”
Note: We believe (as of March 2019) that the majority
of the ten books listed above were never published. We have
been able to ﬁnd “Soybean Production in the Tropics,” 1977,
extensively revised and enlarged in 1982. Address: Senior
Ofﬁcer, Plant Production and Protection Div., FAO of the
UN, Via delle Terme di Caracalla, Rome 00100, Italy.
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2697. Athow, Kirk L. 1985. Phytophthora root rot of
soybean. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 575-81. [30 ref]
• Summary: Contents: Symptoms. Pathogen. Physiologic
specialization. Disease cycle. Control: Cultural, resistance,
chemical. References. Address: Prof. of Plant Pathology,
Dep. of Botany and Plant Pathology, Purdue Univ. West
Lafayette, Indiana 47907.
2698. Backman, Paul A.; Weaver, D.B.; Morgan-Jones, G.
1985. Etiology, epidemiology, and control of stem canker. In:
R. Shibles, ed. 1985. World Soybean Research Conference
III: Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 589-97. [29 ref]
• Summary: The pathogen responsible for stem canker is
the fungus Diaporthe phaseolorum (Cke. & Ell.) Sacc., var.
caulivora Athow and Caldwell [Dpc]. Contents: History.
Mycology. Races. Epidemiology. Disease evaluation and
losses. Control. Breeding for resistance. Conclusions.
References. Address: 1&3. Profs., Dep. of Botany, Plant
Pathology and Microbiology; 2. Asst. Prof., Dep. of
Agronomy: All: Auburn Univ., Auburn, Alabama 36849.
2699. Baldwin, A.R.; Fulmer, R.W. 1985. Expanding
opportunities for utilization of soybean oil and protein. In:
R. Shibles, ed. 1985. World Soybean Research Conference
III: Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 135-41. [6 ref]
• Summary: Contents: Potential protein uses: Products for
rumen feeds, protein meals in animal feeds, other animal
and pet foods, human foods/ingredients, use of soy ﬂour
in breads and bread-like, dough-based products. Potential
soybean oil industrial uses: Dust controller, kerosene
and diesel fuel additive replacement, carrier in pesticide
applications, a chemical building block. Fabricated food
opportunities. Vegetable oils vs. animal fats. Summary.
References. Address: Cargill, Inc., 4854 Thomas Ave., South,
Minneapolis, Minnesota 55410.
2700. Barnes, D.L. 1985. Soybean herbicide development.
In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 1077-82. [17 ref]
• Summary: Contents: Current herbicide development.
Herbicide use patterns. Future product development.
References. Address: Monsanto Agricultural Products, St.
Louis, Missouri.
2701. Beauregard, L.G.; Erickson, D.R. 1985. New non-food
uses of soybean oil. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 231-36. [3 ref]
• Summary: Contents: Soybean oil in pesticide formulations.

Soybean oil as a dust suppressant in grain elevators. Soybean
oil in chemical products manufacturing and as an alternate
fuel (for diesel engines). Conclusion. References.
Concerning soybean oil a dust suppressant in grain
elevators, in 1952 Moen and Dalquist patented the use of an
oil emulsion to reduce the dustiness in grain. It was not until
the late 1970s, however, that the concept of using vegetable
oils for suppressing dust in grain elevators began to emerge.
The ﬁrst work was done by the U.S. Grain Marketing
Research Laboratory in Kansas and published by Lai and
co-workers in 1981. They found that only soybean oil and
lecithin showed long-range dust-suppressing effects.
Concerning soy oil as an alternate fuel for diesel
engines, “research thus far indicates that pure soybean oil
can cause damage to motors when used for extended periods.
Blends of soybean oil with diesel oil can be used, with
effects on the motor in inverse proportion to the proportion
of soybean oil in the mixture. Small proportions of soybean
oil (10 to 20%) in diesel fuels apparently cause no harmful
effects on the engines over the short term.” Conclusion:
“These are areas of extensive activity for the American
Soybean Association, and all progress made in opening such
new markets will contribute signiﬁcantly towards reducing
what, until now, has been an almost constant surplus of
soybean oil on the U.S. market.” Address: American Soybean
Assoc., 777 Craig Road, St. Louis, Missouri 63141.
2702. Bernard, R.L. 1985. Breeding for resistance to leaf
diseases. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 427-32. [28 ref]
• Summary: Contents: Bacterial pustule. Bacterial blight.
Other bacterial leaf diseases. Downy mildew. Brown spot.
Frogeye leaf spot. Target spot. Powdery mildew. Rust. Other
leaf diseases. References. Address: USDA/ARS and Dep. of
Agronomy, Univ. of Illinois, Urbana, IL.
2703. Burris, J.S. 1985. Soybean seedling growth and
vigor. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 833-40. [19 ref]
• Summary: Contents: Germination phase. Growth phase.
Seedling vigor. References. Address: Prof., Plant Pathology
Seed and Weed Science, Iowa State Univ., Ames, IA.
2704. Buss, G.R.; Roane, C.W.; Tolin, S.A. 1985. Breeding
for resistance to viruses in soybeans. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
433-38. [19 ref]
• Summary: Contents: Introduction. Virus identiﬁcation.
Genetics of resistance: Soybean mosaic virus, peanut
mottle virus. Breeding for resistance: Breeding objectives,
inoculation methods.
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“Over 50 different viruses have been reported to cause
soybean disease (Sinclair, 1982). Among the more commonly
occurring and damaging viruses are soybean mosaic virus
(SMV), tobacco ringspot virus (TRSV), bean pod mottle
virus (BPMV), bean yellow mosaic virus (BYMV), peanut
mottle virus (PMV), and cowpea chlorotic mottle virus
(CCMV)... At this time, genetic resistance appears to be the
most practical and effective means of controlling viruses
of soybean, since virus infection is difﬁcult to control by
traditional disease control methods. No practical viricide
treatments are presently available.” Address: 1. Assoc. Prof.,
Dep. of Agronomy; 2-3. Professors, Dep. of Plant Pathology.
All: Virginia Polytechnic Inst. and State Univ., Blacksburg,
VA 24061.
2705. Dropkin, V.H. 1985. Concept of race in soybean cyst
nematode. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 532-40. [33 ref]
• Summary: Contents: Race classiﬁcation. Possible origins
of races of SCN [soybean cyst nematode]. Summary and
conclusions. References.
“SCN was ﬁrst reported from a ﬁeld of diseased
soybeans in 1954 in North Carolina (Winstead et al. 1955).”
Search for genetic resistance began soon afterwards.
“Approximately 2800 selections and cultivars of soybeans
were planted in an infested ﬁeld. Among these, a few plant
introductions appeared to show less damage than the rest
and to have fewer adult females (Ross and Brim, 1957).
The cultivar Peking was chosen for crosses with existing
susceptible cultivars because it showed a high degree of
resistance, together with favorable agronomic characteristics
(Hartwig, 1981). Cultivars incorporating resistance from
Peking were planted in infested soils. Soon these cultivars
proved to be susceptible in some places and to retain
resistance in others. Genetic variability of the pathogen was
a likely contributor. This proved to be the case, and in 1970
a system of race classiﬁcation was adopted (Golden et al.,
1970).
“The term ‘race’, applied to SCN, refers to a population
with characteristic abilities to reproduce on certain soybeans
and not on others. In Europe, the term ‘pathotype’ is used to
refer to nematode populations that can be differentiated by
a set of differential hosts. The word pathotype emphasizes
the reproductive abilities of members of a population, but
makes no reference to any other phenotypes. Zoologists
use the term race to denote a subspeciﬁc population with a
distinctive array of phenotypes and with a restricted ﬂow of
genes between it and other races of the species. The isolating
mechanism may be geographic, partial sterility, behavioral,
or other. In SCN, we make no reference to characteristics
other than ability to reproduce in certain hosts, and no
reference to gene ﬂow between populations. We should,
therefore, consider the adoption of the European usage of

pathotype. The term ‘race’ will be used, in this paper, as
equivalent to ‘pathotype.’” Address: Prof. and Chairman,
Dep. of Plant Pathology, Univ. of Missouri-Columbia.
2706. Grau, Craig R. 1985. Powdery mildew, a sporadic but
damaging disease of soybean. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 568-74. [30
ref]
• Summary: Contents: Causal organism. Disease cycle and
epidemiology: Disease cycle, environmental factors, host.
Impact on yield. Control. References. Address: Dep. of Plant
Pathology, Univ. of Wisconsin, Madison, WI.
2707. Gray, L.E. 1985. Brown stem rot of soybeans. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 598-601. [16 ref]
• Summary: Contents: Deﬁnition of fungus isolates
pathogenicity. Spore germination and fungus spore
production. Colonization of soybean leaves by phialophora.
Sources of resistance. Screening procedures for resistance.
Toxin production by phialophora isolates. References.
Address: USDA/ARS, Dep. of Plant Pathology, Univ. of
Illinois, Urbana, IL 61801.
2708. Hamilton, R.I. 1985. Soybean bud blight: Seed
transmission of the causal virus. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
515-22. [33 ref]
• Summary: Contents: Introduction. Seed transmission
of plant viruses: Basic aspects, seed transmission of
TRSV in soybean. Re-examination of the process of seed
transmission: Incorporation of viral RNA in the plant
genome, viral replicative RNA, protected viral ss-RNA.
Concluding remarks.
Bud blight of soybean, as a symptom, can be induced by
at least 4 viruses. Tobacco ringspot virus (TRSV) is the most
common incitant. The disease was ﬁrst reported in Indiana,
USA, in 1941 by Samson, who established TRSV as the
causal virus. Address: Agriculture Canada Research Station,
6660 N.W. Marine Dr., Vancouver [BC], Canada V6T 1X2.
2709. Harrison, Steven Kent. 1985. Effects of petroleum oil
and soybean oil in adjuvants for postemergence herbicides.
PhD thesis, University of Illinois at Urbana-Champaign. 80
p. Page 3651 in volume 46/11-B of Dissertation Abstracts
International. *
• Summary: “The replacement of parafﬁn oil with soybean
oil in agricultural adjuvants would create an additional
market for surplus soybeans and help alleviate dependence
on non-renewable petroleum oil. Field and laboratory
experiments were conducted to compare effects of a
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petroleum oil-emulsiﬁer blend (POC) and a soybean oilemulsiﬁer blend (SBOC) as adjuvants for postemergence
herbicides.
“In ﬁeld experiments, little difference was observed
between POC and SBOC in the ability to enhance control”
of various weeds. In one laboratory photolysis study,
“herbicides were dissolved in parafﬁn oil or soybean oil and
exposed to ultraviolet light. The type of oil did not affect
the photolysis rate of 2,4-D or bentazon, but haloxyfop was
photo-degraded more rapidly in parafﬁn oil than in soybean
oil.” Address: Univ. of Illinois–Urbana-Champaign.
2710. Hartwig, E.E. 1985. Breeding productive soybeans
with resistance to the soybean cyst nematode. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 394-99. [10 ref]
• Summary: Contents: Sources and genetics of resistance.
Screening for resistance. Breeding resistant cultivars.
References. Address: Research Agronomist (Soybean
Production Research Unit), USDA/ARS, working with the
Delta Branch, Mississippi Agriculture and Forestry Exp.
Station, P.O. Box 196, Stoneville MS 38776.
2711. Hepperly, Paul R. 1985. Soybean anthracnose. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 547-54. [30 ref]
• Summary: Contents: Infection. Culture. Identiﬁcation.
Distribution. Disease cycle and symptoms. Assay. Weeds.
Control. Fungicides. Resistance. Prognosis. References.
Address: Assoc. Prof. of Plant Pathology, Dep. of Crop
Protection, College of Agricultural Sciences, Univ. of Puerto
Rico, Mayaguez, Puerto Rico.
2712. Hinson, Kuell. 1985. Breeding for resistance to rootknot nematodes. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 387-93. [12 ref]
• Summary: Contents: Causal organisms and distribution.
Genetics of resistance. Mechanisms for resistance. Breeding
techniques: Sources of resistance, evaluation techniques.
References. Address: Research Agronomist (Soybeans),
USDA/ARS, Gainesville, Florida 32611.
2713. Hoffman-Campo, Clara Beatriz; Oliveira, Edison
Bassoli de; Moscardi, Flavio. 1985. Criacao massal da
lagarta da soja (Anticarsia gemmatalis) [A soybean pest:
The velvetbean caterpillar and moth]. EMBRAPA-CNPSo
Documentos (Centro Nacional de Pesquisa de Soja,
Londrina, PR, Brazil) No. 10. 23 p. [14 ref. Por]
• Summary: This insect species eats velvet beans, peanut,
soybeans, cotton, kudzu, alfalfa, cowpeas, horse beans,
snap beans, lima beans, and coffeeweeds. Its common name

is Velvetbean caterpillar and Velvetbean moth. Address:
[Brazil].
2714. Hoy, Marjorie A.; Herzog, Donald C. eds. 1985.
Biological control in agricultural IPM systems. Orlando,
Florida: Academic Press. xv + 589 p. Illust. Index. 24 cm.
[1190+* ref]
• Summary: These conference proceedings contain many
papers / chapters by various authors, divided into 6 sections.
Contents: Contributors. Preface. Executive conference
summary. 1. General introduction (4 chapters). 2. Biological
control of arthropod pests (14). 3. Biological control of
weeds (2). 4. Biological control of plant pathogens (diseases)
(4). 5. Biological control of nematodes (1). 6. Status and
current limits of biological control in selected commodity
IMP systems (5, the last of which is soybeans in the
southeastern USA).
See especially the following chapters: “Biological
control in agricultural IPM systems: A brief overview of the
current status and future prospects,” by Tauber, Hoy, and
Herzog (p. 3-9).
“IPM: Deﬁnitions and current status in U.S. agriculture,”
by Frisbie and Adkisson (with discussion, p. 41-51). It shows
that use of IPM on soybeans and corn has been minimal.
Insecticide use on soybeans has grown 13% per acre from
1971 to 1982.
“Soybean: Status and current limits to biological control
in the southeastern U.S.,” by Shepard and Herzog (with
discussion, p. 557-74).
Note: As one can see here, IPM is mostly about
control of insects. Biological control is only a part of IPM.
Address: 1. Dep. of Entomological Sciences, Univ. of
California, Berkeley, California; 2. Dep. of Entomology
and Nematology, Univ. of Florida, Gainesville, Florida,
and Agricultural Research and Education Center, Quincy,
Florida.
2715. Hume, D.J.; Shanmugasundaram, S.; Beversdorf,
W.D. 1985. Soyabean (Glycine max (L.) Merrill). In: R.J.
Summerﬁeld and E.H. Roberts, eds. 1985. Grain Legume
Crops. London: Collins. xvi + 859 p. See p. 391-432. Illust.
Index. 24 cm. [192 ref]
• Summary: Contents: Introduction: History, current status
and future projections. Principal economic yield and uses
of crop products. Principal farming systems. Botanical and
agronomic features: Symbiotic nitrogen ﬁxation potential.
Principal limitations to production and yield: Developing
countries, developed countries. Fertiliser requirements.
Quality of seed constituents. Germplasm resources. Principal
breeding strategies: Adaptation to new geographic areas,
breeding methodology, breeding objectives, seed quality, pest
and disease tolerances, current trends in soyabean breeding.
Avenues of communication among researchers (INTSOY,
AVDRC, IITA, FAO). Prospects for larger and more stable
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yields.
Tables: (1) Area (1000 ha), yield (kg per ha), and
production (1000 tonnes) of soyabeans from 1969-71 to
1982. (2) Maturity durations and productivity potentials
of soyabeans in selected countries. (3) Glycine species
collections around the world. (4) Sources of resistance
among soyabeans to selected insect pests. (5) Sources of
resistance among soyabeans to selected diseases.
Table 9 shows that there are soybean germplasm
collections in 15 countries. This table has 4 columns:
Country, location (city), curator, and number of accessions.
AVRDC in Taiwan has the largest germplasm collection in
one location (10,400 accessions, Tainan), followed by USA
(9,648, Illinois and Mississippi), India (4,000, Pantnagar;
1,800 Amravati), Japan (3,541, Tsukuba; 200, Morioka),
USSR (3,000, Leningrad), China (3,000 Jilin; 3,000 Hubei;
2,930 Shadong [sic, Shandong {W.-G. Shantung}]; 2,500
Beijing; 960 Heilungjiang [Heilongjiang]). Also: Australia
400, France 500, Nigeria 1,300, Indonesia 600, South Korea
2,833, North Korea 300, South Africa 600, Sweden 1,200,
and Thailand 1,686.
Most tropical soybean types are determinate. Address:
1&3. Univ. of Guelph, Dep. of Crop Science, Guelph,
Ontario N1G 2W1, Canada; 2. Asian Vegetable Research
and Development Centre (AVRDC), PO Box 42, Shanhua,
Tainan 741, Taiwan, Republic of China.
2716. IITA Grain Legume Improvement Program. 1985.
Large scale soybean production in Nigeria. Ibadan, Nigeria:
International Institute of Tropical Agriculture. 10 p. 27 cm.
• Summary: Contents: How to start. Where to grow. Site
selection. Land preparation. How to use fertilizer. How
to plant. When to plant. Weed control. Birds. Rodents.
Insect control. How to harvest. Mechanical harvesting.
Storage. Soil conservation. Rotation. Critical periods.
What equipment is needed for mechanized production?
Recommended varieties. Address: Oyo Road, PMB 5320,
Ibadan, Nigeria.
2717. Johnson, Dale W. 1985. Nonfood uses of soy protein
products. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 175-81. [3 ref]
• Summary: “In the past, cracked, dehulled beans were
processed to make a full fat soy ﬂour, which was used
mainly for human food, although some was used in calf milk
replacers.”
In the early 1960s “the industrial use of soy ﬂour in the
U.S. was in the range of 50 to 55 thousand tons per year in
plywood. It is estimated that the current use is in the range of
7,000 tons annually.
“Industrial isolated soy protein was being produced at
the rate of 18 to 20 thousand tons per year in the 1960s and
increased to about 27 thousand tons per year in the early

1970s. Since that time, the largest producer of industrial soy
proteins shut down its operation, so at present, there is only
one producer of industrial isolated soy protein. It is estimated
that the current production of industrial isolated soy protein
is in the range of 9,000 tons annually...
“It is estimated that the production of textured soy ﬂour
products could be in the range of 80 to 100 thousand tons per
year... a substantial amount of the textured soy ﬂour products
are used in canned pet food, primarily dog food, but there are
no accurate ﬁgures available as to the amounts going into pet
foods.” An estimated usage is around 0.8 to 1.0 million tons
of 50% soybean meal.
A table of “Commercial applications for defatted soy
ﬂour” includes: Pet foods (dog, cat, ﬁsh, bird), calf and
other milk replacers, feed pelleting, fermentation, bee feed,
tanning, joint cements, wallboard, mortar cement, asphalt,
sprays-insecticide, pesticide, pan grease, wall paper coating,
plywood glues, putties and metal polishing. A table of
“Commercial applications for industrial isolated soy protein”
includes: Paper coating, joint cement, detergent products,
water base paints, ﬁre ﬁghting foam, wall paper coating, shoe
polish, ﬁber board, textiles, paper board laminating, foamed
concrete, putties, printing inks and spun ﬁbers.
“In fermentation, a signiﬁcant amount of soy ﬂour is
used as one of the ingredients in the media for growing the
organisms that produce the desired products. The major use
of soy products is in the ‘mycin’ type fermentation... It is
estimated that the use in fermentation is several thousand
tons per year. At one time there was some soy ﬂour used in
producing beer, where the soy served as a nutrient for better
yeast growth... Defatted ﬂour is used for making a diet to
feed bees for honey production...
“Industrial isolated soy proteins differ from edible
isolated soy proteins in that industrial soy protein undergoes
hydrolysis during processing. The degree of hydrolysis
will determine the characteristics of the industrial soy
protein. Usually, the criterion for determining the degree of
hydrolysis is viscosity.”
A wall washing detergent was the ﬁrst commercial
production of industrial isolated soy protein, more than 40
years ago. “The product is still on the market, but other
compositions are now used rather than soy protein.
“At one time there was a considerable amount of
soy protein used in water-based paints, but this use has
also disappeared due to the developments of more useful
polymers. During World War II most of the industrial
isolated protein being produced was used for making ﬁre
ﬁghting foam for the Armed Services.
“At one time a very high percentage of wall paper was
coated using isolated soy protein, but again, other polymers
have replaced soy protein to a considerable extent...
“The only signiﬁcant nonfood use of soy protein
concentrates is in milk replacer products for calves and other
young animals. It is estimated that as much as 40% of the
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soy protein concentrate produced goes for this application.
Total production of soy protein concentrate is estimated to be
in the range of 40,000 to 50,000 tons per year... The type of
product that is used is that produced by an aqueous alcohol
extraction process... Combined nonfood and food use of
soybean meal is about 10% of the total meal produced, with
90% being used in animal feed.” Address: Food Ingredients
(Minnesota), Inc., 2121 Toledo Ave. No., Golden Valley, MN
55422.
2718. Kudrischev, T.K.; Zharasov, Sh. U. 1985. Der Einsatz
von Herbiziden bei Sojaaussaaten. Schutz technischer
Kulturen vor schaedlichen Organismen [The use of
herbicides when planting soybeans. Protecting technical
crops from harmful organisms]. In: Kazachisches NIIZR
(Kazakh Scientiﬁc Research Inst. of Plant Protection),
Sammlung wiss., Arbeiten. Alma-Ata. See p. 143-58. [Ger]*
• Summary: Preemergence application of Sencor (0.6
to 0.8 kg/ha) gave good control of weeds in soybeans in
Kazakhstan. The yield of soybeans was 149-155% of the
untreated control. The Sencor treatment did not have any
adverse effect on the quality, thousand seed weight, or oil
content of the soybeans.
2719. Kueneman, E.A. 1985. Breeding for management
of soybean seed diseases. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 407-17. [48
ref]
• Summary: Contents: Introduction. Pod and stem blight/
seed rot disease: Sources of resistance, screening methods.
Purple seed stain: Sources of resistance, screening methods.
Phytophthora rot: Sources of resistance, screening methods.
Anthracnose: Sources of resistance. Bacterial pustule:
Sources of resistance, screening methods. Bacterial blight:
Sources of resistance, screening methods. Soybean mosaic:
Sources of resistance, screening methods. Other pathogens
of stored seed. Screening for resistance to seed deterioration:
Deterioration in storage, resistance to ﬁeld weathering.
Recommended future research.
“Production and maintenance of good quality seed
is very difﬁcult in the warm, humid tropics due to rapid
seed deterioration, and seed longevity becomes a critical
factor in determining whether the crop can be successfully
introduced.”
“Recommended future research:... Large-seeded
cultivars are nearly always prone to rapid seed deterioration
whereas many, but not all, small-seeded lines are resistant.
There is a need to clarify the reasons for poor longevity in
large-seeded lines. Many lines with good seed longevity
have colored seed, suggesting there may be a pigmentrelated factor that inﬂuences seed longevity. This, too, merits
investigation.” Address: Soybean Breeder, Latin American
Regional Program, IITA, EMBRAPA/CNPAF, C.P. 179-

74000, Goiania, Goias, Brazil.
2720. McDonald, M.B., Jr. 1985. Physical seed quality of
soybean. Seed Science and Technology 13(3):601-28. [79 ref.
Eng; fre; ger]
• Summary: Soybean seeds are particularly susceptible
to physical seed damage. “This review considers the
manifestations of seed injury, the causes of physical seed
damage, and the mechanisms to assess physical seed
damage. The most visible manifestation of soybean seed
injury is exhibited by splitting the cotyledons and broken
seeds; yet the more common and subtle forms include seed
coat fractures, bruising of the radicle or cotyledons, and
pathogen infestations.”
Fungi known to damage soybeans include Diaporthe
phaseolorum, Colletotrichum dematium var. truncata, and
Cercospora kikuchii. Address: The Ohio State Univ., Dep. of
Agronomy, Columbus, Ohio 43210.
2721. Perera, Eddy. 1985. Enfermedades de la soya
ensiembras de invierno en Nicaragua (1981) [Soybean
diseases affecting winter sowings in Nicaragua (1981)].
Ciencias de la Agricultura (Cuba) No. 25. p. 14-22. [6 ref.
Spa; eng]
• Summary: During the winter of 1981, the incidence,
distribution, and severity of attack of different diseases
affecting soybean production in three regions of Nicaragua
were inspected. Address: 1-2. Instituto de Investigaciones
Fundamentales en Agricultura Tropical “Alejandro de
Humboldt”, de la Academia de Ciencias de Cuba [Humboldt
Inst. of Fundamental Research on Tropical Agriculture,
Academy of Sciences, Cuba].
2722. Pitre, Henry N. 1985. Ecological effects of doublecropping on soybean insect populations. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
667-73. [30 ref]
• Summary: Contents: Introduction. Tillage. Planting date.
Row spacing. Pesticide interactions. Address: Dep. of
Entomology, Mississippi State Univ., Mississippi State, MS
39762.
2723. Poston, F.L.; Welch, S.M.; Jones, J.W.; Mishoe,
J.W. 1985. Integrated production management in soybean
systems: A holistic viewpoint. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 605-15. [7
ref]
• Summary: Contents: History of agricultural
management. The production system concept. Research
and implementation planning. Major deﬁciencies of this
approach. References. Address: 1-2. Dep. of Entomology,
Kansas State Univ., Manhattan, KS; 3-4. Dep. of Agricultural
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Engineering, Univ. of Florida, Gainesville, FL.
2724. Quayum, A.; Rao, M.S.S.; Kerketta, V. 1985.
Soybean–A miracle oilseed crop. Its prospects and
constraints in Bihar Plateau. In: H.C. Srivastava, et al, eds.
1985. Oilseed Production Constraints and Opportunities.
New Delhi: Oxford & IBH Publishing Co. xix + 700 p. See
p. 219-32. [7 ref]
• Summary: Bihar is a state in northeastern India. Bihar lies
mid-way between the humid West Bengal in the east and the
sub humid Uttar Pradesh in the west which provides it with
a transitional position in respect of climate, economy and
culture. It is bounded by the country of Nepal on the north
and by the state of Jharkhand to the south.
Contents: Bihar plateau. Climate, rainfall and water
resources. Population and farming community. Soil and its
fertility. Physico-chemical properties based on toposequence:
Upland, medium land, lowland. Predominant crops and
cropping pattern in the plateau region. Status of the plateau
region as an oilseed producer. Introduction of soybean as an
oilseeds crop. Soybean production as oilseed in the world.
Area, production and productivity of soybean in India.
Soybean in the plateau of Bihar. Varietal improvement
programme (Bihar plateau). Yield maximisation trials (Bihar
plateau). Performance of soybean with respect to other crops
in the plateau region of Bihar: Dominant crop and soybean,
oilseed crops and soybean. Prospect and constraints of
soybean in the plateau region of Bihar: Prospect, constraints
(Production constraints, administrative constraints).
Tables: (1) Seed and oil production of major oilseed
crops in the world, 1980. (2) World soybean production (in
‘000 tonnes) in selected countries in selected years during
1939-79. (3) Area, production and productivity of soybean
in India. (4) Targets and achievements of soybean area and
production during 1983-84 in different soybean growing
States of India. (5) Performance of varieties in varietal trial.
(6) Performance of mutation-bred varieties between 1978
and 79. (7) Yield of soybean on different dates of planting.
(8) Yield of soybean with different plant population (yield
kg/ha). (9) Effect of weed control by weedicides on seed
yield of soybean (kg/ha). (10) Effect of lime on soybean
crop. (11) Average yield of ﬁve crops of Chotanagpur region
under different rainfall patterns. (12) Cost-beneﬁt ratio
of soybean with respect to other Kharif crops of plateau
region of Bihar. (13) Oilseed crops of Bihar plateau, their
oil content, optimum yield, oil production and by-products.
Address: Birsa Agricultural Univ., Ranchi-834006, India.
2725. Ram, Hari Har; Pushpendra; Singh, Kamendra;
Verma, V.D. 1985. Breeding for resistance to yellow mosaic
of soybean–A reality. In: H.C. Srivastava, et al, eds. 1985.
Oilseed Production Constraints and Opportunities. New
Delhi: Oxford & IBH Publishing Co. xix + 700 p. See p.
467-72. [10 ref]

• Summary: Yellow mosaic is a viral disease. The virus
is typically called Bean yellow mosaic virus (BYMV); it
belongs to the genus Potyvirus.
Contents: Introduction. Germplasm screening for
resistance to yellow mosaic. Inheritance. Breeding
procedures. Achievements. Address: G.B. Pant Univ. of
Agriculture and Technology, Pantnagar, Uttar Pradesh, India.
2726. Riggs, Robert D. 1985. Strategies for race stabilization
in soybean cyst nematode. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 528-31. [19
ref]
• Summary: “Soybean cyst nematode (Heterodera
glycines Ichinohe) is a dynamic parasite that reproduces
by amphimixis. Through its large number of genes for
parasitic capability or through genetic recombination, or
both, this nematode adapts to a wider host range than most
species of cyst nematodes (Riggs and Hamblen, 1962; Riggs
and Hamblen, 1966). Soybean cyst nematode (SCN) also
has been able to adapt when previously resistant soybean
cultivars were planted several consecutive years, and is
eventually able to parasitize those cultivars.
“Five races of SCN have been described (Golden et
al., 1970; Inagaki, 1979) based on differential host range.
However, other races have been observed, and if the number
of differential hosts is expanded, the number of races is
greatly increased. Miller (1971) demonstrated the variability
of SCN when he selected seven isolates from one ﬁeld that
could be separated as races using soybean lines and cultivars.
Slack et al. (1982) demonstrated the effects of planting
resistant soybean cultivars several years in succession (Table
1). They found initially that the SCN juvenile population
declined if it was high, or remained low if already low.
However, after three years of planting a resistant cultivar,
the juvenile population increased sharply. In plots where
resistant cultivars were not grown, the population would not
reproduce on the resistant cultivar.
“When resistant cultivars became available, many
growers planted them year after year. In some cases, after
4 to 5 years, damage to the resistant cultivar was observed.
In other cases rice (Oryza sativa L.) was planted for a year,
followed by two years of a resistant cultivar. In these cases
damage to the resistant cultivar was observed after 6 years.
Caldwell et al. (1960) determined that three recessive genes
controlled resistance (probably Race 1) in cv. Peking. A
dominant gene was later found to be involved in resistance
to what was probably Race 3 (Matson and Williams, 1965).
Hartwig and Epps (1970) discovered another gene that
conditioned resistance to SCN Race 4. Thomas (1974) and
Thomas et al. (1975) studied the inheritance of resistance
to all four races. Thomas proposed that 10 genes were
involved with one race or another, but only part of the genes
conditioned resistance against each race. These studies
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indicated that multiple genes are involved in resistance to
SCN. If the gene-for-gene theory is applicable, there should
be a like number of genes for parasitism in the nematode.
“Triantaphyllou (1975) proposed that at least three genes
for parasitism were present in SCN. Race 3 had none of the
genes that would allow it to parasitize a cultivar or line with
resistance. Race 1 had one gene that allowed it to parasitize
PI 88788, Race 2 had two genes that allowed it to parasitize
PI 88788 and Pickett, and Race 4 had three genes that
enabled it to parasitize Pickett, PI 88788 and PI 90763.”
“Rotation is suggested to manipulate the races of
SCN. This includes the use of non-host crop and cultivars
with resistance, but also involves the use of cultivars that
are susceptible to all races of SCN. Slack et al. (1982)
demonstrated that the absence of a host for 2 years reduces
the SCN population to a level that will allow a susceptible
cultivar to be grown the third year with little or no injury.
Chinese scientists have reached the same conclusion (pers.
commun.). The Chinese have not had resistant cultivars;
therefore, they have established a practice of planting
soybeans only one year of three, and they have little, if any,
damage where this practice is followed. The recommended
rotation includes a year of non-host, a year of a resistant
cultivar, and a year of a susceptible cultivar. The year in
a susceptible cultivar is to remove the selection pressure,
which should allow the most competitive type to build up.
“Greenhouse tests have indicated that Race 3 is more
competitive than either Race 2 or 4 (Price et al., 1976). In
addition, the availability of two distinct sets of genes for
resistance (McCann et al., 1980) allows for the rotation
of cultivars with the different sets of genes to prevent the
selection of races that attach these resistant cultivars.”
Address: Dep. of Plant Pathology, Univ. of Arkansas,
Fayetteville, AR 72701.
2727. Schillinger, John. 1985. Strategies for cultivar
development in temperate climates. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
305-10. [10 ref]
• Summary: Contents: Offensive strategies: Yield
improvement. Defensive strategies–pest resistance. Meeting
the needs of modern soybean production practices. Future
strategies with biotechnology. Combined strategies for
cultivar improvement. References. Address: Research
Manager, Asgrow Seed Co., Ames, Iowa, 50010.
2728. Schmidt, J.C.; Orthoefer, F.T. 1985. Nonfood uses of
soybean lecithin. In: B.F. Szuhaj and G.R. List, eds. 1985.
Lecithins. Urbana, IL: American Oil Chemists’ Society. viii
+ 393 p. See p. 183-202c. Chap. 9. [196 ref]
• Summary: Contents: Introduction. Lecithin functionality.
Nonfood applications: Adhesives, adsorbents and ﬂocculants,
agricultural and agriproduct processing uses, antioxidants

and corrosion inhibitors, catalyst applications, ceramics and
glass, coatings, cosmetics and soaps, detergents, dust control,
explosives, leather, liposomes, magnetic tape, masonry
and asphalt products, metal processing, paper, printing,
photocopying, and photography, pesticides, petroleum and
fuel products and lubricants, pharmaceuticals, polymers,
release agent, textiles, waste treatment and pollution control,
future prospects. Address: A.E. Staley Mfg. Co., Decatur,
Illinois 62525.
2729. Schmitt, D.P. 1985. Plant-parasitic nematodes
associated with soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 541-46. [22
ref]
• Summary: “Over 100 species of plant-parasitic nematodes
are associated with soybean plants. Most of these are
efﬁcient parasites and cause little or no damage to this crop.
However, a few are highly virulent and cause considerable
damage. The soybean cyst nematode, Heterodera glycines
Ichinohe, poses the greatest threat of any species to the
crop. (This nematode will be discussed in two other papers
in these Proceedings: “Concept of Race in Soybean Cyst
Nematode” by V. H. Dropkin, and “Strategies for Race
Stabilization in Soybean Cyst Nematode” by R. D. Riggs.)
Root-knot nematodes (Meloidogyne spp.) are important on a
worldwide basis. Other nematodes of economic importance,
but generally more regional, include the reniform
(Rotylenchulus reniformis Linford & Oliveira), sting
(Belonolaimus longicaudatus Rau), lesion (Pratylenchus
spp.), and lance (Hoplolaimus columbus Sher) nematodes.
Many other nematodes are associated with soybean plants,
but their relationships to soybean growth and yield need to
be characterized.” Address: Dep. of Plant Pathology, North
Carolina State Univ., Raleigh, NC 27607.
2730. Shanmugasundaram, S.; Chen, Li Fen; Tanjung,
Azran; Chen, Keng-Feng. 1985. Appropriate inputs for
maximum economic yield in soybean (Abstract). Agronomy
Abstracts p. 38.
• Summary: The yield response due to herbicide, insecticide,
irrigation and fungicide on 2 soybean genotypes were
examined in 3 locations. Address: AVRDC, Shanhua, Tainan
741, Taiwan.
2731. Shepard, Merle; Herzog, Donald C. 1985. Soybean:
Status and current limits to biological control in the
southeastern U.S. In: Marjorie A. Hoy and Donald C.
Herzog, eds. 1985. Biological Control in Agricultural IPM
systems. Orlando, Florida: Academic Press. xv + 589 p. See
p. 557-74. [67 ref]
• Summary: Contents: Introduction. Indigenous natural
enemies: Predators, parasites, entomopathogens. Introduced
natural enemies: Predators, parasites, and entomopathogens.
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Evaluation of natural enemy effectiveness: Predators,
parasites, entomopathogens. Limits to and recommendations
for the use of natural enemies in soybean. Discussion: Status
and current limits to biological control in citrus, grapes,
alfalfa, cotton and soybean systems. Discussion leader:
W.A. Allen. Address: 1. Dep. of Entomology and Zoology,
Clemson Univ., Clemson, South Carolina 29631; 2. Dep. of
Entomology and Nematology, Univ. of Florida, Gainesville,
Florida, and Agricultural Research and Education Center,
Quincy, Florida.
2732. Shibles, Richard. ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado, and
London, England: Westview Press. xxiii + 1262 p.
Conference held 12-17 Aug. 1984 at Iowa State University,
Ames, Iowa. Author index. 24 cm. [2000+ ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. 1. Economics (p. 3-134):
Plenary paper, supply and demand prospects, government
policy impacts, microeconomics of production and
marketing, emerging issues in processing, marketing, and
distribution. 2. Utilization (p. 135-260): Plenary paper,
protein chemistry, utilization of soybean protein, utilization
of soybean products in animal feeds, soybean oil utilization.
3. Breeding and genetics (p. 261-494): Plenary paper,
molecular biology, germplasm and breeding methodology,
nematode and insect resistance, disease and insect resistance,
physiological traits. 4. Pathology (p. 495-604): Diseases of
seeds, nematology, fungus diseases.
5. Entomology (p. 605-714): Plenary paper; plant
damage syndromes, yield losses and economic decision
indices; sampling, ecology, and insect population dynamics;
insect management strategies. 6. Physiology (p. 714-902):
Plenary paper, partition and transport of assimilates, carbon
assimilation, nitrogen metabolism, developmental aspects of
growth and productivity. 7. Rhizobium (p. 903-962). 8. Soil
and crop management (p. 963-1076): Soil-crop interactions,
cropping systems.
9. Weed science (p. 1077-1126): Herbicide technology,
weed biology and ecology. 10. Dimensions of world
production, utilization, and research (p. 1127-1256): Plenary
paper, world soil erosion: problems and solutions, seed
programs in the tropics, regional production and utilization,
international programs and networks. Continuing committee
for World Soybean Research Conference–IV. Constitution for
World Soybean Research Conferences. Author index. Note:
The editor’s surname is pronounced SHAI-bulz. Address:
Dep. of Agronomy, Iowa State Univ., Ames, IA.
2733. Sullivan, M.J. 1985. Resistance to insect defoliators.
In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 400-05. [20 ref]
• Summary: Contents: Initial resistance. Velvetbean

caterpillar. Soybean looper–cabbage looper. Mexican bean
beetle. Corn earworm–tobacco budworm. Present research
and future plans. References. Address: Dep. of Entomology,
Fisheries, and Wildlife, Clemson Univ., Edisto, Exp. Station,
Blackville, South Carolina.
2734. Tschanz, A.T.; Shanmugasundaram, S. 1985. Soybean
rust. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 562-67. [27 ref]
• Summary: Contents: Disease symptoms. Epidemiology.
Host plant resistance and pathogen specialization.
International cooperation. References. Address: 1. Assoc.
Plant Pathologist and Head of Pathology 2. Plant Breeder
and Legume Program Leader: AVRDC, P.O. Box 42,
Shanhua, Tainan 741, Taiwan.
2735. von Amsberg, H.; Menck, B.; McAvoy, W. 1985.
Recent developments in postemergence soybean herbicides.
In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 1083-88. [12 ref]
• Summary: Contents: Background and history. Recent
developments in postemergence herbicides. The impact of
postemergence herbicides. Problems and challenges for
postemergence herbicide technology. Opportunities for total
postemergence weed control. References. Address: 1&3.
BASF Wyandotte Corp., Parsippany, New Jersey; 2. BASF
AG, Ludwigshafen, West Germany.
2736. Welch, L.F. 1985. Rotational beneﬁts to soybeans and
following crops. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 1054-60. [10 ref]
• Summary: Contents: Soybean effect on following crops.
Other crops effect on soybean. How rotations inﬂuence
crop performance. References. “Extensive research has
established that rotating crops almost always results in higher
yields than from monoculture... Rotations help reduce the
severity of adverse effects from weeds, diseases, and insects.
Rotations allow a greater diversity of herbicide use, and this
provides for better weed control than monoculture.” Address:
Prof. of Soil Fertility, Dep. of Agronomy, Univ. of Illinois,
Urbana, Illinois, 61801.
2737. Yeargan, Kenneth V. 1985. Pesticide compatibility in
soybean pest management. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 695-702.
[18 ref]
• Summary: Contents: Response of soybean plants to
combinations of pesticides. Effects of pesticide applications
on nontarget organisms. Conclusions. References. Address:
Dep. of Entomology, Univ. of Kentucky, Lexington, KY
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40546-0091.
2738. Zirakparvar, M.E. 1985. Chemical control of
nematodes attacking soybeans. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
523-27. [19 ref]
• Summary: Contents: Mode of action of nematodes.
Placement methods. Nematicides and resistant cultivars.
Agrochemical interactions. Conclusion. References. Address:
Union Carbide Agricultural Products Co., Inc., Research
Triangle Park, North Carolina 27709.
2739. Proceedings of the 5th annual workshop of the
Nigerian Soyabean Scientists on nationally coordinated
research projects on soyabean, 4-5 February, 1985. 1985?
Ibadan, Nigeria: International Institute of Tropical Africa
(IITA). v + 122 p. Undated. Illust. Map. 28 cm. *
• Summary: Cover title: “Publication No. 5.” Contributed
papers: Soybean production in Nigeria ... by J. Dinakin
Proposal for small scale cultivation and processing of
soyabean in Southern Nigeria by A.C. Uwala
Effects of storage methods on soybean seed viability by
A.C. Uwala
Preliminary study on the cost and returns of soybean
production by M.I. Ajayi-Obe, H.T. Ladejo
Preliminary evaluation of pre-emergence herbicides
in soybean (Glycine max (L) Merr) in a subhumid tropical
environment by A.O. Ayeni
Evaluation of postemergence weed control treatments
in soybean (Glycine max (L.) Merr) in southwest Nigeria by
A.O. Ayeni
Utilization of soybeans as “Daddawa” in parts
of Kaduna States ... by G.O. Chuke, T.A. Banta, S.O.
Abdulsalami
Recent ﬁndings on the cultural and nutritional
requirements of soyabeans in the Guinea Savanna Zone of
Nigeria by U.R. Pal, O.O. Olufajo, J.K. Adu
Soybean improvement at IITA in 1984 by L.L. Bello,
K.E. Dashiell, W.R. Root.
2740. Hartwig, Edgar E.; Young, L.D. 1986. Registration of
soybean germplasm line J81-116. Crop Science 26(1):209.
Jan/Feb.
• Summary: “The soybean... (Reg. no. GP-54) germplasm
line J81-116 was released in 1984 because of its multiple
soybean cyst nematode (SCN) (caused by Heterodera
glycines Ichinohe) resistance.” Address: P.O. Box 196,
Stoneville, Mississippi 38776.
2741. Marking, Syl. 1986. Nematode nemesis moves into
more ﬁelds. Soybean Digest. Mid-Feb. p. 8-8a.
• Summary: Includes a map showing distribution of soybean
cyst nematodes in USA.

2742. Marking, Syl. 1986. Test your seed treatment I.Q.
[fungicides]. Soybean Digest. Mid-Feb. p. 10-11.
• Summary: “If you’re like a lot of soybean growers, you
don’t understand seed treatments. ‘I think there’s confusion
over what fungicide seed treatments are, and especially
which fungicide is effective against which disease,’ says
Laura Sweets, Iowa State University plant pathologist.
“Many scientists recommend fungicide seed treatment
be limited to beans planted in cool, wet soils, often found in
early planting or when seed quality is low because of seedborne disease.
“Seed lots with greater than 80% germination generally
won’t beneﬁt from seed treatment when planted at
recommended seeding rates, says Fritz Schmitthenner, Ohio
State University plant pathologist. Treating seed with less
than 80% germination may increase stand and possibly yield.
Any fungicide seed treatment effective against seed-borne
diseases will not increase germination more than 20%, he
adds.
“Seed treatments also add protection against dampingoff and seedling blights for several soil-borne fungi, says
Einar Palm, University of Missouri plant pathologist. ‘Early
planted soybeans are much more susceptible to seedling
diseases,’ he declares. ‘Fungicide seed treatments provide
inexpensive insurance.’
“The insurance angle, long promoted by fungicide
companies, has at least found acceptance with many, though
not all, university plant and seed pathologists. Many others
advise it only under certain conditions.
“University of Nebraska plant pathologists recommend
seed treatment when:
“ + Planting seed in cool soils (less than 55ºF). The use
of larger, faster machinery and heavy emphasis on early
planting has made this more common. Seed treatments
protect against seed rot in these cool soils.
“ + Reducing seeding rates. In this situation, it is critical
that 70% or more of the planted seed emerges.
“ + Planting seed into a minimum or no-till seedbed.
Poor seed/soil contact or cool and/or wet soil, found often
with reduced tillage, can delay germination.
“Schmitthenner is among the scientists who don’t favor
using fungicides for insurance.
“’This idea of dumping something on the seed for
insurance is a practice we should move away from,’ he says.
‘We should learn what our speciﬁc problems are and seek to
control them speciﬁcally. We’ve got basically two problems,
a seed problem and a soil problem...’”
2743. Soybean Digest. 1986. News in brief: Biotech
process means better beans [Roderick Stacey on somatic
embryogenesis]. Mid-Feb. p. 8d.
• Summary: “A new regeneration process can now
consistently grow soybeans into whole plants from single
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somatic cells. The result may be improving soybean
varieties 20% to 40% faster, says Roderick Stacey of United
AgriSeeds, Inc.
“Stacey, who is president of the Champaign, Illinoisbased ﬁrm, says the ﬁrst regenerated soybean plants will
be ﬁeld tested during the 1986 growing season. He expects
distribution of improved soybean varieties could follow as
soon as 1989.
“’We believe this process, known as somatic
embryogenesis, is the ﬁrst to be announced that works for
all soybean genotypes and allows consistent regeneration of
viable, seed-bearing plants. This solves a major roadblock in
the ﬁeld of soybean biotechnology,’ he says.
“Regeneration of plants from somatic cells was ﬁrst
achieved in the late 1950s, Stacey points out. Other species
of limited economic value can be readily regenerated; and
during the 1970s, processes were developed that allowed for
regeneration of corn and wheat.
“Until this new regeneration process was developed,
soybean cell biology research had been stalled because
viable plants couldn’t be regenerated. ‘The stage is now set
for the transformation of soybeans with foreign genes using
recombinant DNA technology,’ contends Stacey.
“’Theoretically,’ he notes, ‘a cell from a wild species
that displays resistance to a particular disease can be fused
with a cell from a superior soybean plant. The regenerated
plant could be resistant to the disease.’
“For reasons not yet fully understood, some plants
regenerated from cell cultures display traits not shown in the
original plants. ‘Somaclonal variation will provide us with
increased genetic diversity, or a new library of traits and
characteristics that, applied to soybean plants, can result in
superior varieties for farmers,’ Stacey says. ‘For example,
variants could occur which are resistant to key herbicides.
“’Plant breeders select for desirable traits by working
with plants in the ﬁeld. But at the cellular level, we can
screen thousands of cells for some of those traits in a
shorter period of time. This is the main area where we feel
biotechnology will greatly increase the ﬂow and speed
of improved products to the farmer,’ he says.” Address:
President, United Agri-Seeds, Inc., Champaign, Illinois.
2744. Goodenough, J.L.; et al. 1986. Efﬁcacy of
entomophagous arthropods. Southern Cooperative Series,
Bulletin No. 316. p. 75-91. Feb. S.J. Johnson, E.G. King
and J.R. Bradley, Jr., eds. Theory and Tactics of Heliothis
Population Management: I–Cultural and Biological Control.
[80 ref]
• Summary: Discusses integrated pest management, and
a large number of insects that eat other insects that eat
soybeans. Address: USDA, Agricultural Research Service,
Engineering Equipment and Methods Research, College
Station, Texas.

2745. Pimentel, David; Levitan, Lois. 1986. Pesticides:
Amounts applied and amounts reaching pests. BioScience
36(2):86-90. Feb. [51 ref]
• Summary: About 455 million kg (1,000 million lb) of
pesticides, primarily synthetic organic chemicals, are used
annually in the United States to control pests (insects, plant
diseases, and weeds). About 75% of these are used by
farmers in agriculture, 12% by government and industry,
12% in and around homes, and 1% on forests. In economic
terms, for the $3,000 million invested in pesticidal
control, about $12,000 million are returned in increased
crop yield, an excellent return on investment. But social
and environmental costs of damages from pesticides are
estimated to be at least $1,000 million annually.
Of the total pesticide usage in the USA, 60% are
herbicides, 24% insecticides, and 16% fungicides. 62% of
the total acres planted to crops in America are treated with
pesticides, but 93% of the acreage planted to row crops–such
as soybeans, corn, cotton, sorghum, and tobacco.
Reduction in levels of soil organic matter, degradation
and contamination of groundwater, human cancers, and
general impoverishment of the ecosystem have all been
associated with herbicide use. Address: Dep. of Entomology,
Cornell Univ., Ithaca, New York 14853.
2746. Clemson University. 1986. Bean-Aid–A soybean
production and marketing guide (Microcomputer software
program). 295 Barre Hall, Clemson, SC 29634-0355. *
• Summary: Retail price: $10.00. Machine type(s): IBM.
Description: A series of program modules to help soybean
producers in certain production and marketing decisions.
Some examples of the programs include: (a) Soybean Variety
Selection–A decision aid program for South Carolina taking
into account such factors as location, planting date, disease
problems, nematode infestation. (b) Variety Descriptions.
(c) Performance Tables. (d) List of varieties by location and
planting dates. (e) Soybean Yield Estimation. (f) Soybean
Disease Diagnostic Guide. Although these programs are
tailored to South Carolina conditions, some states are
modifying the programs to ﬁt their local conditions. LIMITS:
48K, 1-Drive. Address: Clemson, South Carolina. Phone:
803-656-3475.
2747. Gutierrez, J.; Etienne, J. 1986. Les Tetranychidae
de l’île de la Réunion et quelques-uns de leurs prédateurs
[Tetranychidae of Reunion Island and some of their
predators]. Agronomie Tropicale (France) 41(1):84-91. Feb/
March. See p. 87, 90. [16 ref. Fre; eng; spa]
• Summary: Examination of about 100 samples collected
on cultivated plants and weeds on Reunion Island raises the
number of known tetranychid species in this area from six to
thirteen. Seven of these mites are reported for the ﬁrst time.
One of the newly discovered mites, Tetranychus amicus
(Meyer et Rodrigues) was found on soybeans (p. 87, 90).
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Address: INRA, Chair of Zoology and Agriculture, ENSAM,
34060 Montpellier, France.
2748. Ohio Report. 1986. Insect resistant soybeans. 71(1):5.
March.
• Summary: “Entomologists and plant breeders have been
cooperating to develop soybeans resistant to Mexican bean
beetle and other leaf defoliators.
“They ﬁrst developed new methods to screen soybean
lines resistant to the insects. Then for the past four years they
have been conducting screening cycles twice a year.
“During the summer of 1985 advanced breeding lines
have been yield tested for the ﬁrst time at several locations
in Ohio. Based on yield potential, these lines will be released
in the near future is either cultivars or germplasm sources for
other breeders to use.
“Most of these lines were developed by crossing a
source of resistance with semidwarf soybeans, which were
developed in cooperation with USDA plant breeders at the
OARDC. Current work is being done to examine the genetics
of and the chemicals involved in insect resistance.”
2749. Ohio Report. 1986. Soybean resistance. 71(1):5.
March.
• Summary: “Soybean tissue culture projects been
undertaken as part of a program to increase tolerance to
Phytophthora root rot. Studies are being conducted to learn
how to recognize and propagate high-tolerant plants known
to be in populations of currently available high-yielding
soybean varieties.
“These studies utilize high technology methods of
somatic embryogenesis and embryo rescue may eventually
enable researchers to reselect from current varieties in a twoyear period.”
2750. Rossel, H.W. 1986. Rice yellow mottle and African
soybean dwarf, newly discovered virus diseases of economic
importance in West Africa. Tropical Agriculture Research
Series No. 19. p. 146-53. March. [14 ref]
• Summary: “African soybean dwarf is a new and hitherto
undescribed virus disease which until now has only been
reported in Nigeria. The disease is whiteﬂy-borne and
appears to represent a major threat to soybean production of
highly susceptible varieties which are newly introduced and
have not been sufﬁciently tested.” Address: Plant Pathologist,
IITA, PMB 5320, Ibadan, Nigeria.
2751. Senboku, Toshihiro; Kittipakorn, K.; Kiratiyp-Angul,
S.; Srithongchai, W.; Thongmeearkom, P.; Deema, N. 1986.
Soybean yellow vein, a new virus disease of soybean.
Tropical Agriculture Research Series No. 19. p. 101-07.
March. [7 ref]
• Summary: The virus was isolated from soybean plants
showing yellow vein symptoms. The plants were grown

in central Thailand in 1982. This new soybean virus was
designated soybean yellow vein virus (SYVV). Address: 1.
Plant Pathologist, Tropical Agricultural Research Center,
Ministry of Agriculture, Forestry and Fisheries, Tsukuba
Science City, Yatabe, Tsukuba, Ibaraki 305, Japan; 2-6. Plant
Virology Group, Div. of Plant Pathology and Microbiology,
Dep. of Agriculture, Bangkhen, Bangkok 10900, Thailand.
2752. Robertshaw, Nicky. 1986. Says bacterial contamination
heads FDA concerns. Supermarket News. April 28. p. 4A.
• Summary: “Microbiological contamination is the Food and
Drug Administration’s top priority, said FDA’s chief foodsafety ofﬁcial, citing the outbreak of Listeria monocytogenes
in cheese this year and of salmonella in Jewel Cos. milk last
year.”
Sanford Miller, director of FDA’s center for food safety
and applied nutrition said in an interview that “regarding
food safety the pendulum is swinging away from concern
about food additives, pesticides and chemicals in the food
supply and toward bacterial contamination... He gave yogurt
and tofu as examples of products particularly susceptible to
contamination.”
2753. Bhatnagar, P.S. 1986. All India Coordinated Research
Project on Soybean (Indian Council of Agricultural
Research). National seminar & seventeenth annual
workshop: Proceedings & technical programme 198787. G.B. Pant University of Agriculture & Technology,
Pantnagar-263145, India. iv + 247 p. Held 22-25 April
1986 at MACS (Maharashtra Assoc. for the Cultivation of
Science) Research Institute, Pune, Maharashtra, India. No
index. 27 cm.
• Summary: Recommendations concerning food uses of
soybeans include: A domestic market for defatted soy ﬂour
should be created. The production and use of tofu, soy
beverage, and full-fat ﬂour in weaning (human and cattle
calves) should be encouraged. Utilization research is taking
place mostly at Sehore (oil, ﬂour), Pantnagar (ﬂour, milk,
oil, isolate, tofu), and Bangalore (tempeh, soy yogurt, soy
cheese). A directory of researchers is given at the back of the
proceedings. Address: Coordinator, All-India Coordinated
Research Project on Soyabean (ICAR), G.B. Pant Univ. of
Agriculture & Technology, Pantnagar, UP, 263145, India.
2754. Hera, C.; Picu, I.; Dencescu, S. 1986. The soybean
research program in Romania. Eurosoya No. 4. p. 103-04.
April. [Eng]
• Summary: “Romania, a country with a tradition in soybean
growing, has at present a strong research sector, which
develops its activity within the Fundulea Research Institute
for Cereals and Industrial Crops and its agricultural research
stations from all over the country, while the area cultivated
covers at present about 300,000 ha as a main crop and
100,000 ha as a second crop in irrigated area after barley and
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wheat.
“The researches regarding the growing of soybean
developed mainly in the last 30 years and resulted in the
creation of new varieties and the improvement of the
cropping technology for the various ecological areas of
Romania.
“Research regarding soybean breeding: By the activities
of soybean breeding that are carried out at the Fundulea
Research Institute for Cereals and Industrial Crops and
the Turda Agricultural Experimental Station, the aim is
to achieve early varieties, with a high yielding capacity,
resistance towards the main diseases, a high content of
protein, resistance to lodging and shattering. At the same
time, researches are made to increase the distance between
the insertion of pod height and the soil.
“By improving the plant earliness we aim at achieving
varieties for the main crop in all areas of soybean cultivation
and for the second crop in irrigated area in south part of the
country, these varieties being adapted to the soil and climate
conditions of each cropping area.
“By improving the yielding capacity we aim at
achieving varieties for the main crop with a yielding capacity
of 4200-6000 kg/ha as an irrigated crop and of 3000-3800
kg/ha as a nonirrigated crop while for the second crop, we
tend to create varieties with a yielding capacity of 2500 kg/
ha.
“By improving the resistance towards diseases such
as soybean mosaic, bacterial blight and downy mildew, we
intend to ensure a constant yielding level.
“In order to increase the seed quality with regard to
the content of useful substances, the increase of the protein
content in the new varieties represents one of the main
objective, the aim being to achieve a content of 41-46% of
protein.
“To ensure the application of mechanized technology
for the soybean crops and in order to cultivate new varieties
under irrigation conditions great efforts are made to improve
the lodging and shattering score.
“The breeding activities have been ﬁnalized up to the
present by the registration of the Romanian varieties Precoce
90, Tomis, Flora, Violeta, Danubian, which at the present are
cultivated on about 50% of the overall soybean area while
after extending the Danubian variety, the latest created, the
surface with Romanian varieties will grow to over 60% of
the overall soybean area in Romania.
“Research regarding the soybean cropping technology:
The research objectives regarding the soybean cropping
technology aim at:
“- improving the methods of soil tillage and seeding in
view of reducing the consumption of energy, manpower and
production costs;
“- improving plant nutrition;
“- taking steps towards weed, diseases and pests control;
“- using irrigation with increased efﬁciency.

“We appreciate that stable yields of over 3 t/ha soybean
in the southern part of the country, under irrigation (zone I),
2.5 to 3 t/ha in the plain in the western part of the country
and south of Moldavia (zone II) and 2 to 2.5 t/ha in hilly
areas (zone III) will be achieved.
“Soybean, as second crop under experimental
conditions, proved to be able to achieve yields of 2 to 2.5 t/
ha in the southern area on irrigated ﬁelds.
“The research on soil tillage technology have been
concentrated, in the last decades, on establishing the
efﬁciency of some systems involving reduced works:
minimum tillage and direct seeding on the unworked ﬁeld.
To the second crop this method has a special importance in
order to perform an early seeding.
“During the last 10 years the seeding methods have been
changed, the distance between rows is reduced from 70 cm.
to 45-50 cm, seeding is performed in equidistant rows or
in bands in order to facilitate a combined methodology for
mechanical and chemical weed control.
“A new technology is being developed and studied at the
present which involves a small distance between the rows
(25 cm) and suitable systems of machinery and necessary
herbicides.
“The research on nitrogen nutrition of soybean crop
is concentrated on the possibilities for a more efﬁcient
utilization of the three nitrogen sources: soil supply,
fertilizers and symbiotically ﬁxed nitrogen. The new
Rhizobium japonicum strains are tolerant to the high rates of
mineral nitrogen in the soil and shows a high ability to ﬁx
biologically the atmospheric nitrogen. The improvement of
biopreparates [?] along with the inoculation methodology
is also an important objective. In order to determine the
quantities of biologically ﬁxed nitrogen and to establish
the most efﬁcient cropping technologies the research on
the use of isotopic methods have also been enlarged during
the last 10 years. This research has been carried out in the
framework of some programmes coordinated by FAO/IAEA
Joint Division from Vienna, or in the framework of National
Programme for use of nuclear energy in agriculture and has
led to the achievement of remarkable results which have
already been used at a production scale.
“Nitrogen fertilization is also being studied from the
viewpoint of its contribution to the improvement of the
mineral nutrition in the plants inoculated with Rhizobium
japonicum. The determination of soybean crop requirements
in phosphorus, potassium and microelements nutrition, in
various pedoclimatic conditions is also being considered.
Other research programmes follow up the inﬂuence of
pesticides application on the symbiosis activity and also the
soybean crop inﬂuence on soil fertility.
“The research on water consumption, forecasting
methods, and irrigation methodology had as main target
the achievement of high yields by a reduced water, energy
and manpower consumption. Irrigation contributes to the
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increase of soybean yield in the southern areas of the country
by 1.5 to 3 t/ha, as depending on the water shortage during
plant growing stages.
“In the framework of plant protection methodologies,
an integrated control system is being used whereas a more
important part is played by the chemical one, in controlling
in the so-called ‘problem’ weeds such as:
“Sorghum hialepense; Solanum nigrum, Xanyhium sp.
Abutilon, as well as some diseases as Sclerotinia, bacterial
and virotic [viral] diseases.
“Recently some research has been organized on soybean
crop formation in order to determine the effects of growing
technology and of climatic conditions on the yield level. This
research aims at establishing new possibilities for obtaining
high and constant yields.
“The research within the Romanian soybean programme
is being carried out in 18 experimental stations and 3
Colleges of Agriculture located in areas where soybean is
cultivated, under the direct coordination of the Fundulea
Research Institute for Cereals and Industrial Crops.
“If in research remarkable results have been achieved,
we have to recognize that there are still certain problems
to be solved with regard to the generalization of the results
in production and we are convinced that together with the
Ministry of Agriculture and Food Industry these problems
will be solved soon.” Address: Research Inst. for Cereals and
Industrial Crops, 8264 Fundulea, Romania.
2755. Leffel, R.C. 1986. Report on the National Soybean
Breeders Workshop and Joint Session with Soybean
Pathologists (St. Louis, MO: February 24-26, 1986).
Eurosoya No. 4. p. 117. April. [15 ref]
Address: Agricultural Research Service, USDA, Beltsville,
Maryland.
2756. Marking, Syl. 1986. New ﬁeld for space age
technology: Pest scouting. Soybean Digest. April. p. 12.
• Summary: A software program will enable farmers to ﬁnd
out what day to start scouting for insects. That’s the next
step in a process from the just-completed Consortium for
Integrated Pest Management (CIPM).
One of the offshoots was a Soybean Integrated Crop
Management model. Launched in 1979, the multi-university
project (headed by Billy Caldwell at North Carolina State
Univ.) was funded by the EPA and USDA.
2757. Mercer-Quarshie, H. 1986. Adapting soya beans to
northern Ghana. Paper presented at 1st National Workshop
on Improving Farming Systems in Savanna Zone of Ghana.
22 p. Held 8-10 April 1986 at Nyankpala, Ghana. [Eng]*
• Summary: Discusses the reasons for wanting to grow
soybeans in the Northern Savanna Zone of Ghana, and
gives details on the programs for adaptation/development,
varietal improvement for growth characteristics, high stable

yield, and pest and disease resistance. The soybean can grow
well in the Guinea savanna zone, giving yields of 1.5 to 2.8
tons/ha. Address: Crops Research Inst., Kumasi (Ghana).
Nyankpala Agric. Exp. Station, Nyankpala, Ghana.
2758. Schmitthenner, A.F. 1986. Highlights of the Soybean
Breeders and Pathologists Meeting, (St. Louis, MO, USA
1986). Eurosoya No. 4. p. 118-19. April. [15 ref]
Address: Ohio Agricultural Research and Development
Center, Wooster, Ohio.
2759. Soybean Digest. 1986. Soybean Digest ‘86 insect
control guide: soybeans plus corn. April. 9-page color insert.
• Summary: Six pages concern “Soybean insect
identiﬁcation and control” and three pages concern “Corn
insect identiﬁcation and control.” After a close-up color
photo of each important insect is a description of its and its
signiﬁcance. On the ﬁrst two pages is a large table with the
following columns: (1) Soybean insecticide names. (2-22).
Names of soybean insect pests. (23) Application method.
(24) Recommended application time. Above the last (wide)
column is a “Key to the symbols.”
2760. Taylor, Owen. 1986. SDS puzzles scientists:
Specialists have more questions about Sudden Death
Syndrome. Soybean Digest. May. p. 30N-31N.
• Summary: “Plant pathologists still can’t identify the cause
of sudden death syndrome, a disease which has trimmed
yields on thousands of acres from southern Arkansas to
central Illinois. But with ﬁeld samples still coming in
this fall, researchers could at least say that sudden death
syndrome (SDS):
“Strikes a wider area than ﬁrst thought. Initially, SDS
seemed isolated in the Midsouth: western Kentucky and
Tennessee, northern Mississippi, eastern Arkansas and
Missouri’s Bootheel. Now, though, it has been found in
Illinois and Indiana. No ofﬁcial acreage estimates are
available. The malady was conﬁrmed in 25 to 30 counties in
1984. In southern Illinois, alone, it was reported in at least
40 counties in 1985. In one Indiana estimate, up to 1 million
acres showed at least some SDS symptoms, particularly in
the southern third of the state.
“Picks vigorous stands as its main target. Midwestern
and southern researchers use the term ‘ironic’ to describe
this manifestation. Beans with the highest potential often are
hardest hit, while nearby marginal stands go untouched. Ron
Hines, Extension advisor in Alexander and Pulaski counties
in southern Illinois, says the symptoms showed up in a
‘polka-dot’ pattern across a two-county area. ‘You ﬁnd it in
one ﬁeld, then skip 10 ﬁelds before you ﬁnd another patch.’
“Occurs with soybean cyst nematodes. Scientists
don’t know what the relationship is between SDS and
cyst nematodes, but they see too much evidence not to
believe there’s a connection. ‘We haven’t seen SDS occur
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yet in a ﬁeld which doesn’t have cyst nematodes,’ says
Frank Killebrew, area Extension pathologist in northern
Mississippi. In Tennessee, a series of unrelated test plots
showed signs of SDS only along ﬁeld borders–strips which
aren’t treated with a nematicide. ‘That gives a little extra
evidence that nematodes play a role,’ comments Melvin
Newman, Extension plant pathologist based at the West
Tennessee Experiment Station in Jackson.
“Soybean varieties with the best resistance to nematodes
weren’t as badly affected in every case. But some resistant
varieties in certain ﬁelds have sustained yield losses or at
least observable symptoms. And plants in low cyst soils may
be just as likely to sustain SDS damage as those in heavily
infested ﬁelds. “Research has been stymied by inconsistent
greenhouse results; plant pathologists have trouble
generating symptoms in soils transferred from SDS ﬁelds.
And scientists have not been able to isolate a pathogen which
they can deﬁnitely say is the cause.
“While SDS probably won’t affect overall state yields
where it’s found, the problem can be serious for individual
farmers who see afﬂicted areas in their ﬁelds. Newman
likens SDS to ﬂying on a commercial airline. ‘It’s a safe way
to travel, statistically speaking. But statistics aren’t much
comfort if you see an engine fall Off your wing. If you just
look at statistics, 99% of all bean farmers are safe. But if you
ﬁnd SDS, you’ve got potential for a real economic problem.’
“In informal surveys, Extension personnel found cases
of up to 60% yield loss in some small to moderate sized
ﬁelds. And one Arkansan calculated severe SDS damage in
500 acres out of a 2,000-acre block, says M.C. McDaniel,
Arkansas Extension plant pathologist.
“’When you look at all the elements of SDS, it’s like
working a 16-sided Rubik’s Cube,’ relates Marc Hirrel,
University of Arkansas plant pathologist. ‘It has symptoms
of some other diseases, but it’s just different enough to
apparently be something all its own.’
“Some form of stress may trigger SDS symptoms, Hirrel
and other researchers believe. There are greater yield cuts
if symptoms develop during bloom or pod ﬁll, than if it hits
later. With early symptoms, leaf tissue begins drying between
veins, and the plant drops leaves and aborts blooms and
pods. Roots deteriorate to the point that plants can be easily
plucked out of the soil. Within 21 days, many affected plants
will die, a characteristic which prompted Hirrel to tag the
disease ‘sudden death syndrome’ in his early investigation. If
SDS hits later in the growth cycle, fewer pods drop, but seed
quality and test weights probably will drop.
“Hirrel believes the triggering stress may be something
simple and easily overlooked. Symptoms might be brought
on by a few cool days or the plant’s own transition from a
vegetative to a reproductive stage. Or, SDS may show up in
drier spots in the ﬁeld.
“As SDS affects the plant, a yellowing develops
between leaf veins. Yellowing begins in the lower portion of

the plant, although casual observers often believe it starts in
the top. ‘There’s very little lag time between when lower and
upper leaves show the signs,’ adds Hirrel. ‘The entire plant
is affected at about the same time. Because the upper canopy
is more exposed to drying, it appears more pronounced there
ﬁrst.’
‘Like brown stem rot, SDS causes a discoloration of the
inner layer of the stem. But the stem pith is white in SDS
plants, unlike the dark reddish brown color with brown stem
rot. In contrast to other diseases, SDS causes leaf drop at
the apex of the petiole, rather than directly at the stem. The
petiole typically stays turgid until the plant, itself, dies.
‘Fusarium species have been isolated in some tissue
samples, but there’s nothing ﬁrm linking it to SDS. Fusarium
is found in most soybean ﬁelds, anyway. In some Mississippi
and Tennessee ﬁelds, SDS has shown up with stem canker, a
disease which produces similar foliage symptoms.
“’Nematodes may provide an opening for some agent
to move into the plant,’ believes Hirrel. ‘It could be a
complex of two or more factors, like soybean cyst nematode
and a fungus like Fusarium. This isn’t unusual. Cotton
for example, is affected by a rootknot nematode and the
Fusarium wilt fungus. The nematode opens the way for the
fungus to hit.
“’As far as resistance goes, we’re seeing SDS on a
wide range of varieties, from Group Ms, like Williams 82,
to Group VIIs, like Braxton. As we examine the genetic
makeup of these varieties, we might ﬁnd that we’ve been
breeding out resistance to whatever SDS is, and that
oversight is now catching up with us. I have absolutely
no evidence to back up that theory. But we did see a
similar development with corn. When breeders promoted
male sterility, they specialized the genes so much that it
inadvertently incorporated genes susceptible to southern leaf
blight,’ notes Hirrel.
“Because there are so many unanswered questions, crop
specialists only offer tentative suggestions on how to cope
with SDS. Key points include:
“Concentrate on nematodes. The beans probably have
a better survival chance if growers follow a sound soybean
cyst nematode management program.
“Although resistant varieties may show symptoms,
they still seem to offer the best potential for producing
economically acceptable yields. If beans follow beans in
a ﬁeld with a SDS history, a nematicide might provide
insurance, although research is still incomplete on any
deﬁnite beneﬁt. “Switch to other crops. Rotation isn’t much
of a control measure, researchers generally conclude. SDS
has shown up in beans which followed three years of corn
in Illinois and two years of rice in Arkansas. ‘Other crops
may be an option solely because you can’t afford the risk
of soybean yield loss in a ﬁeld with a strong SDS history,’
contends McDaniel.
“Avoid seed from known SDS ﬁelds. Researchers are
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relatively certain SDS isn’t a seed-borne disease, so growers
won’t spread it by saving beans for replanting. ‘But vigor is
lower on seeds from SDS ﬁelds,’ adds Hines. ‘They’re not
recommended for planting.’
Photos: (1) ‘Discoloration of tissue in the SDS-infected
stem (left) compared to a healthy plant stem (right) is similar
to symptoms of brown stem rot. However, with SDS the
stem’s pith is white, unlike the dark brown color in brown
stem rot.’
(2) ‘If SDS strikes plants early, the tissue between leaf
veins dries and the plant drops leaves and aborts blooms and
pods. Also, roots deteriorate so much that you can easily
pull diseased plants, as though they were sticks stuck in the
ground. The infected plants die within three weeks.’
2761. Asgrow Seed Company. Subsidiary of The Upjohn
Company. 1986. Asgrow soybean management system: 1987
edition–Northern. Des Moines, Iowa: The Upjohn Company.
20 p. Undated. 28 cm.
• Summary: Contents: 1. Select superior varieties. 2.
Purchase high quality seed. 3. Match row widths and plant
populations. 4. Plant at proper depth and date. 5. Control
weeds. 6. Supply soil nutrients and rhizobium bacteria. 7.
Reduce harvest losses. Serious soybean diseases to watch
for. Asgrow soybean production and conditioning. Asgrow
varieties for a greater return on investment (17 varieties
protected by the PVP Act). Plant Variety Protection Act.
“Improved yields–Williams, the most widely grown
variety in the U.S., is now consistently outyielded in
university yield trials. From 1979 thru 1985, at 325 locations,
Asgrow’s A3127 outyielded Williams, Williams 79 and
Williams 82 by an average of 3.2 bushels per acre. In
addition, it matured almost 4 days earlier and stood better.
“Asgrow a Leader- The Asgrow research team, directed
by Dr. John Schillinger, is responsible for developing
superior varieties, management systems and breeders seed
stock. They are strategically located in major soybean areas.
Most yield trials are conducted off station under actual farm
conditions.” Contains 15 color photos. Address: Des Moines,
Iowa 50322.
2762. Kogan, Jenny. 1986. Soybean Insect Research
Information Center (Leaﬂet). SIRIC–Agricultural
Entomology, Illinois Natural History Survey. 3 panels each
side. Each panel: 22 x 9 cm. June. [17 ref]
• Summary: Their database contained over 23,000
documents in June 1986, indexed using 8,500 keywords.
SIRIC is in the process of publishing a World Bibliography
of Soybean Entomology. Cites 17 bibliographies published
from the SIRIC database from 1972 to 1987 (in preparation).
Address: SIRIC–Agricultural Entomology, Illinois Natural
History Survey, 172 Natural Resources Building, 607 East
Peabody Dr., Champaign, Illinois 61820.

2763. Robeznieks, Andis. 1986. The growing resistance to
pesticides. Vegetarian Times. June. p. 12-14, 16-19, 42.
• Summary: The total amount of synthetic pesticides
produced has grown from 124 million pounds in 1947 to
1,800 million pounds in 1981, a 14.5-fold increase.
2764. Severns, Willard. 1986. What does international
agriculture mean to Illinois farmers? International
Agriculture Newsletter (Univ. of Illinois) No. 97. p. 1-2.
June.
• Summary: “If you had asked ﬁve years ago what
international agriculture means to Illinois farmers, you
would have received a very different answer than you would
today. A few years ago, many of us thought international
agriculture meant that we produced and marketed a
constantly increasing amount of agricultural products to a
constant expanding group of world buyers. Today, we have
seen this deﬁnition collapse. Demand is less than we hoped,
competition is greater than imagined, and we ﬁnd that we are
no longer in the driver’s seat. The one-way street of rapidly
growing markets for our products turned into a busy twoway street. How did our expectations change so quickly?
Here are my thoughts.
“Three phases. U.S. agriculture has gone through three
phases during the second half of this century. The ﬁrst phase
lasted the longest, up until the early 1970s. It was the era of
production. Prices for commodities and interest rates were
stable, and events in the world markets were of relatively
little signiﬁcance because less than 10 percent of U.S.
agricultural production moved into world channels.
“Starting in the early 1970s, export markets became an
important factor in U.S. agriculture. By 1980-1981, yields
from two acres out of ﬁve were marketed overseas. The
expectation for continued demand from the world markets
was so high that we added seventy million new acres of
croplands during the 1970s. Opinion was nearly unanimous
that both world demand and inﬂation in the U.S. economy
were going to continue at record rates.
“Unfortunately, in the 1980s we ﬁnd ourselves in the
third phase, and it is one we had not predicted. Domestically,
inﬂation rates are lower than forecasted and the value of land
and other items of farm equity have eroded rapidly. High
real interest rates have also put a ﬁnancial squeeze on many
producers. However, probably the most signiﬁcant factor has
been the sudden drop in exports. We went from a high of $43
billion per year in the early 1980s to an estimated $28 billion
for 1986.
“U.S. farm policies, which support prices by
withdrawing commodities from the marketplace, are not
working in this environment. Those policies were designed
when the U.S. farm economy had few exports. To our
dismay, in the past four years we discovered that we can
spend large amounts of money on price support activities and
yet not have a positive impact on farm income. In fact, price
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supports may have accelerated the loss of export market
shares. U.S. agriculture now exists in a world economy.
“Increased production. One reason for the drop in
exports is that some of our customers from the 1970s became
competitors. Productivity has increased tremendously around
the world. Both the lesser developed countries and developed
economies, such as countries in the European community,
have added signiﬁcantly to the availability of agricultural
products on the world market. Through pricing strategies,
developed countries have taken a greater share of world
export markets.
“In the 1970s China was viewed as one of the greatest
potential markets for U.S. farm products. China had a
population of nearly a billion people and a low level of
agricultural productivity. Much to our surprise, we have
seen Chinese grain and oilseed production increase by 43
million metric tons. The total agricultural output of China
has increased by more than 50 percent in just a little over six
years.
“In terms of the world situation, production is
outstripping demand. In the last four years, farmers
worldwide have produced an average of 60 million tons
more grain and oilseeds than the market could absorb. U.S.
policy diverted about 20 million metric tons of grain capacity
equivalent every year, but this has been more than offset by
increases in world production.
“Research, an international commodity. Research,
the key to these dramatic increases in production, is an
international commodity. Some farmers feel that by sharing
research we depress prices and farm income. However, these
people aren’t aware that the United States does not have a
monopoly on agricultural research.
“One of the greatest breakthroughs has been in the area
of hybridization of seeds. The yields of many commodities
have increased dramatically through improved seed
technology. In the United States, for example, we have seen
yields for wheat increase from 40 bushels per acre to 100
bushels per acre. Around the world, higher-yielding seed
cultivars are the rule rather than the exception.
“In the dairy area, breakthroughs just on the horizon
include the bovine growth hormone, which was discovered
in Europe. A simple hormone injection costing only about 50
cents a day could increase dairy cow production by 15 to 20
percent.
“New cost-effective chemicals are available in the
market place. These chemicals cost more on a volume basis
but less on a per unit basis. This helps to improve proﬁts by
lowering production costs.
“We have to accept the fact that many of these research
breakthroughs came from outside the state and outside the
United States. More than three-fourths of the new postemergence pesticides now in use were not developed in the
United States.
“A market development breakthrough called high

fructose corn syrup is no stranger to Illinois. In the United
States, it has surpassed sugar as the major caloric sweetener.
Although this new product has been popularized in the
United States, the technology was developed in Japan.
“Impact on Illinois. Lowell D. Hill of UIUC’s
Department of Agricultural Economics did a study in the
late 1970s showing that Illinois has a major stake in world
markets. His study revealed that export levels for corn
and soybeans from Illinois were nearly double the amount
projected on the basis of production.
“The combination of two factors has given Illinois this
stake in the health of the world agricultural market economy.
The ﬁrst is the transportation infrastructure needed to meet
world bulk commodity markets. The second factor is the
predominance of grain processors that produce value-added
products which move into world markets.
“Internationalization of companies. A good example
of the new international character of companies is the farm
machinery industry. Ten years ago all major machinery
manufacturers in the United States were well-established
American companies, and they were expanding aggressively.
Recently, the farm machinery industry is becoming
increasingly internationalized. Foreign and U.S. companies
are merging. Parts are manufactured in other countries and
then used as components in machinery assembled and sold
in the United States. All in all, it’s becoming a smaller,
downsized industry with international ownership, production,
and marketing. The move towards becoming international
can’t be stopped, given present economic pressures.
“Role of the United States. One of the key problems is
our failure to recognize the need to become international.
The United States has become the residual supplier to world
markets, and recent experiences show that this is a losing
game. In the last four years, world grain production has gone
up by 14.5 percent, total world imports are down 10 percent,
and U.S. exports of agricultural products have dropped by 21
percent.
“The future. The markets themselves are still growing.
World population is increasing by 75 million people a year.
Two questions remain unanswered: Who will provide the
food to feed them? At what price will these commodities
trade?
“Illinois is completely dependent upon what happens
in the rest of the world. The research breakthroughs that are
coming at us in a seemingly endless way cannot be ignored.
We have to respond to them and, in many cases, we’ll be
forced to adopt these new technologies.
“We must also recognize that U.S. farm policies cannot
continue to set prices for the world. Use and competition
must ultimately set prices. We have recently seen that U.S.
loan rates, in conjunction with the rapidly increasing strength
of the U.S. dollar, served to provide an umbrella for many
other suppliers to world markets. We must move away from
setting world prices at the expense of U.S. taxpayers and
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farmers. Lower cost of production is critical and will affect
whoever is able to attain and retain markets.
“We recognize now that we must compete or we must
shrink our farm industry dramatically. Only ﬁve years ago,
over 40 percent of the total U.S. agricultural production was
sold on world markets. What if the United States decides to
produce only for domestic markets? The price of shrinking is
not that simple. The continuing breakthroughs in production
technology dictate that you would have to shrink more each
year. Rigid supply controls would be needed to prop up
prices.
“Historically we have done a poor job of aggressively
pursuing markets. The United States has been a reluctant
trader and other countries have been much more aggressive
at marketing their products and their technology.
“The price of retreating from world markets is too high.
World agriculture, like the computer ﬁeld and other areas,
is a high-tech battleﬁeld. The increasingly technical nature
of production, marketing, and product research is, and will
continue to be, an international process.
“Right now we are redeﬁning the concept of
comparative advantage. I have conﬁdence that a state like
Illinois–with its resources, research and production knowhow, and marketing infrastructure–can remain competitive.
But ﬁrst we must go through a process of reevaluation,
become more efﬁcient, and be more aggressive in our
commitment to world trade.
“We must make a commitment that we are a part of the
world agricultural system. The future of farming in Illinois
is tied to international agriculture and we cannot turn back
the clock. Some view this as a threat. I think of it as a new
challenge that I know we can meet.” Address: Board of
Directors, Illinois Farm Bureau and member International
Agriculture Advisory Committee, Ofﬁce of Int’l. Agriculture,
Univ. of Illinois.
2765. Mennonite Central Committee. 1986. Station and
cropping systems research results. Agricultural Program,
Report No. 13. 45 p. July. (Dhaka [Dacca], Bangladesh). [36
ref]
• Summary: Contents of the section titled “Soybean” (p.
11-44): Soybean variety trials: Introduction, results and
discussion, conclusion. Tables: (1-2) Chuadanga kharif
soybean variety trials (12 varieties tested, two planting
dates). (3) Chuadanga planting date x variety trial (2 varieties
tested). (4) Chuadanga kharif soybean date of planting
observation trial (34 varieties tested, two planting dates).
(5) Feni kharif season soybean variety trial (3 varieties
tested). (6) Raipur BAU soybean zonal yield trial (5 varieties
tested). (7) Chuadanga BAU soybean zonal yield trial (5
varieties tested). (8) Raipur soybean advanced variety trial
(12 varieties tested). (9) Char Bata soybean variety trial
(9 varieties tested). (10) Chuadanga rabi soybean variety
trial (12 varieties tested). (11) Feni international soybean

observation trial (44 varieties tested). (12) Raipur soybean
date of planting x variety observation trial (29 varieties
tested). (13) Chuadanga soybean date of planting x variety
observation trial (34 varieties tested).
Soybean seed vigor trials: Introduction, results and
discussion. Tables: (1) Showing the effects of ambient
storage on the seed quality of 23 genotypes that were
harvested in Nov. 1984 and stored until July 1985, in
Chuadanga. (2) Showing the effects of ambient storage on
the seed germination of 36 genotypes that were harvested
in Nov. 1985 and stored until July 1986, in Chuadanga. (3)
Chuadanga farmers’ Pb-1 storage method trial. (4) Noakhali
Pb-1 soybean seed, farmers’ storage trial.
Chuadanga cropping pattern trial: Introduction, results
and discussion. Tables: (1) Chuadanga cropping pattern trial.
Chuadanga kharif soybean Pb-1 white ﬂy control trial:
Introduction, results and discussion. Tables: (1) Chuadanga
kharif soybean Pb-1 white ﬂy control trial.
Chuadanga kharif soybean sulfur fertilizer trial:
Introduction, results and discussion. Tables: (1) Chuadanga
kharif soybean sulfur fertilizer trial. (2) Chuadanga rabi
sulfur residual trial.
Chuadanga kharif Pb-1 spacing x date planting trial:
Introduction, results and discussion. Tables: (1) Chuadanga
kharif Pb-1 spacing x date planting trial. Address: Mennonite
Central Committee, Dhaka, Bangladesh.
2766. Mennonite Central Committee. 1986. Soybeans.
Agriculture Program, Report No. 13. p. 26-36. July. (Dhaka
[Dacca], Bangladesh).
• Summary: Contents: Introduction. Kharif season
(Chuadanga): Agronomic observations, seed production,
cropping pattern survey. Rabi season (Noakhali / Comilla):
Agronomic observations, soybean demonstrations, seed
purchase. Marketing / utilization. Photos. Agronomic
research: Introduction, Chuadanga, Noakhali, other trials
(Char Bata, Feni, storage research). Address: Mennonite
Central Committee, 1/1 Block “A”, Mohammedpur, Dhaka
-7, Bangladesh.
2767. Soybean Digest. 1986. EPA [Environmental Protection
Agency] gets tough. How stricter pesticide laws stack up.
June/July. p. 10-11, 14-16. A Soybean Digest staff report.
• Summary: Explains the EPA’s process of registering
herbicides, its effect on the chemical industry’s ability to
develop new products and keep current ones on the market,
and the public’s perceptions of the risks / beneﬁts of
pesticides. This article won an Oscar in Agriculture in 1987
(see Soybean Digest, Dec. 1987, p. 6).
2768. USDA National Agricultural Library. 1986. Alternative
Farming Systems Information Center (Brochure). NAL,
Room 111, Beltsville, MD 20705. 4 p. Slightly revised May
1989 (8 panels).
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• Summary: The “AFS Information Center” is a
comprehensive source of information on organic farming,
integrated pest management, and related subjects. It can aid
with research and provide copies of documents. Address:
Beltsville, Maryland. Phone: 301-344-3704.
2769. Young, L.D.; Hartwig, E.E.; Anand, S.C.; Widick, D.
1986. Responses of soybeans and soybean cyst nematodes to
cropping sequences. Plant Disease 70(8):787-91. Aug. [14
ref]
• Summary: “Abstract: Nine cropping treatments were
compared in ﬁelds infested with soybean cyst nematodes
(SCN) in Arkansas, Missouri, and Tennessee for 6 yr. Seven
continuous-culture treatments were six race 3-resistant
soybean lines with varying levels of resistance to race 4
(including resistant Bedford and susceptible Forrest) and a
70:30 Bedford / Forrest blend. Two rotations, Bedford with
nonhost crop and Bedford with Forrest and SCN-susceptible
Essex, were included. At the three locations, there was
a trend for more SCN reproduction on race 4-resistant
cultivars relative to susceptible cultivars after the resistant
cultivars were grown for 4-6 yr. However, cyst densities did
not signiﬁcantly increase, and seed yields of continuously
grown resistant cultivars were not signiﬁcantly different
from those of resistant cultivars in alternative cropping
treatments. At the Arkansas and Missouri locations, seed
yields of the susceptible and resistant cultivars were not
signiﬁcantly different. In Tennessee, mean seed yield for
6 yr of continuous Bedford was 515 kg/ha greater than for
continuous Forrest. Cyst densities in soil of continuous
Forrest plots were about 2.5 times those in continuous
Bedford plots. At all locations, no treatment was superior to
continuous Bedford in seed yield.” Address: 1. Agricultural
Research Service, USDA, West Tennessee Experiment
Station, Jackson, TN 38301.
2770. Atkins, C.A. 1986. The legume/rhizobium symbiosis:
Limitations to maximizing nitrogen ﬁxation. Outlook on
Agriculture 15(3):128-34. Sept. [75 ref]
• Summary: “Most grain legume species achieve
considerably less than maximum nitrogen ﬁxation under ﬁeld
conditions, and although many of the factors which might
limit ﬁxation are simply a consequence of poor plant growth
due to low soil fertility, inadequate water, unsuited cultivars,
or pest and disease damage, there are a number of limitations
imposed by the nature of the symbiosis itself. These speciﬁc
limitations, which do not apply equally to the uptake and
assimilation of fertilizer nitrogen from soil, are:
“1. A need for infection by a Rhizobium strain which
will form an effective symbiosis.
“2. Substantial investment of nitrogen and other
nutrients from the germinating seed to support Rhizobium
multiplication and nodule formation.
“3. Inhibition of nodulation and ﬁxation by combined

nitrogen in the soil.
“4. Need to protect nitrogenase from inactivation by
ambient oxygen levels, with the consequent sensitivity of
ﬁxation to variation in oxygen supply.
“5. Inﬂated cost, in terms of photosynthate usage, for
nitrogen acquired by ﬁxation due to the relatively high
energy requirements for nitrogenase functioning and for
nodule maintenance.
“6. Premature senescence of nodules and consequent
decline in nitrogen input following anthesis and the onset of
reproductive development.” Address: Botany Dep., Univ. of
Western Australia, Nedlands, Western Australia.
2771. Keen, N.T.; Lyne, R.L.; Hymowitz, T. 1986.
Phytoalexin production as a chemosystematic parameter
within the genus Glycine. Biochemical Systematics and
Ecology 14(4):481-86. Oct. [25 ref]
• Summary: The cultivated soybean, Glycine max, has
previously been shown to produce a mixture of related
isoﬂavonoid phytoalexins called ‘glyceollins’ in response
to pathogen attack. The authors report the occurrence of
considerable qualitative and quantitative variation in the
glyceollins produced by various Glycine species, including
most of the wild Glycine species. Address: 1. Dep. of Plant
Pathology, Univ. of California, Riverside, CA 92521; 2.
Sittingbourne Research Centre, Sittingbourne, Kent ME9
8AG, UK; 3. Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2772. Hartwig, Edgar E. 1986. Identiﬁcation of a fourth
major gene conferring resistance to soybean rust. Crop
Science 26(6):135-36. Nov/Dec. [2 ref]
• Summary: “The results showed that PI 459025 carried a
single dominant gene for resistance to all three rust isolates
and that this gene was at a different locus from the three
previously identiﬁed genes conferring resistance to speciﬁc
rust isolates.”
Note: According to Google Scholar, this is the most
widely citely article (cited by 191) of which E.E. Hartwig
is an author. Address: Research Agronomist, Plant Science
Research Div., ARS, USDA, Stoneville, Mississippi.
2773. SoyaScan Notes. 1986. Chronology of soybeans,
soyfoods and natural foods in the United States 1986
(Overview). Dec. 31. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Jan. Ron Ishida, an attorney with no previous
knowledge of tofu, working for Azumaya Inc. (South San
Francisco, California), rewrites the Tofu Standards without
authorization. They have already gone through 8 drafts. This
creates a crisis.
Jan. Soymage, the ﬁrst casein-free soy cheese, is
introduced by Soyco Foods.
Jan. Soyfoods: The Journal of the European Soyfoods
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Association (ESFA) begins publication from Paris. Philippe
Vandemoortele of Alpro is president of the association and
Guy Coudert is editor of the periodical. The association plans
to organize a soyfoods conference every 2 years. But the
journal is discontinued after 3 issues.
Jan. Tomsun Foods is reorganized, changing its name
(for the fourth time) to Tomsun Foods International. The
ﬁrm’s new chairman is Juan Metzger, founder of Dannon
Yogurt. The company produces nearly 3 million lb. of tofu a
year.
Jan. First Tofutti Shop opened in Japan by Daiei Co.
Inc., Japan’s largest retailer. Shop sells non-dairy soy-based
ice cream and related snacks.
Feb. 7. Fire destroys Island Spring tofu plant in Vashon,
Washington, with an estimated $1 million loss.
Feb. Soya Kaas, an imitation cheese containing soymilk
and casein, launched by American Natural Snacks, a
marketer. The manufacturer is Swan Gardens of Georgia.
Feb. Jofu, a tofu-based, non-dairy, nonfermented,
yogurt-like product, sweetened with fruits, launched by
Tomsun Foods International of Greenﬁeld, Massachusetts.
The product is a hit, grossing nearly $400,000 in its ﬁrst 32
weeks on the market.
Feb. Barricini Foods has its ﬁrst public stock offering.
Raises $1.5 million, gross to use in marketing Tofulite and
Ice Bean soy ice creams.
Feb. Central Soya purchases Staley’s protein line,
including Mira-Tex, Procon [soy protein concentrate], and
Textured Procon brands.
Feb. ASA hires Jim Guinn as technical director of
soybean quality programs. Soybean quality is an area of
growing interest, with two parts: 1. The traditional area of
soybean condition, concerning grades, damage, foreign
material, etc. 2. The newly emerging area of soybean
composition and its relation to grades. New measurement
technologies make it likely that soybeans may soon be sold
based on their composition of oil and protein. Both effect
exports and price.
March 5. Pesticide control now tops the Environmental
Protection Agency’s list of most pressing problems,
announces The New York Times (and Soybean Digest, June/
July). Stricter pesticide laws are enacted.
March 7. Richard E. Lyng of California becomes U.S.
Secretary of Agriculture, replacing John R. Block. Policies
remain unchanged.
April 18. Wm. Shurtleff, in charge of compiling the
original tofu standards, submits a strong criticism of the
illegitimate Ishida draft in the form of a detailed chronology
of the development of the tofu standards.
April. Tofu cheesecake revolution in New York City
proﬁled by Whole Life. Thirteen restaurants now offer them.
May. Tofutti Love Drops (chocolate covered graham
cookie drops) launched by Tofutti Brands with much fanfare.
May. Nasoya’s new million-dollar automatic tofu-

making system, imported from Sato Shoji in Japan, begins
operation.
June. Increasing consumer deception by “soy cheese”
manufacturers. Whole Life publishes “Whole Frauds in the
News: Will the Real Soy Mozzarella Please Stand Up (That
is, If There is One),” an exposé of mislabeling involving
Soyarella, Tofu Mozzarella, and Soya Kaas (though the
latter brand is not at fault). Argues that it is deceptive for
health food stores to call a product “non-dairy” if it contains
casein (milk protein), even though FDA rules allows such
a designation. In Oct. Whole Life shows that “Independent
lab tests prove Soyarella hoax; Large quantities of casein
[19.6%] found in so-called soy cheese.” Soyarella had
previously been marketed as casein free.
July. Ralston Purina Co. starts publication of Nutrition
Overview, a newsletter focusing on soy protein and ﬁber.
July. Soyfoods win big in 7th Annual Natural Foods
Merchandiser merchandising awards: Gold: San-J tamari
and shoyu. Silver: Fantastic Foods’ Tofu Scrambler and Tofu
Burger, Westbrae Natural miso soups. Honorable mention:
Walker & Wilks frozen entrees, White Wave boxed tofu.
July. Vitasoy reintroduces its line of reformulated and
repackaged soymilk products, originally launched in 1984.
They contain more solids and nutrients, and are sweetened
with barley malt instead of maple syrup.
July. A Roper poll in the U.S. ﬁnds that tofu is the “most
hated” food. 35% of a sample of 2,000 adults checked it on a
list of foods said to be disliked, ahead of liver (34%), yogurt
(29%), Brussels sprouts (28%), and prunes (24%). Results
do not vary signiﬁcantly by age, but tofu dislike is somewhat
less among those with higher incomes. The poll results
are very widely publicized, and are even the subject of a
question on the TV program Jeopardy (in early 1988)–and its
rerun! These ﬁndings suggest both a widespread awareness
of tofu and a split image: Some like it and others don’t.
Aug. Kikkoman’s new shoyu plant starts operation in
Chitose, Hokkaido, in northern Japan. The ﬁrst product was
shipped on 30 Jan. 1987.
Sept. 9. American Soy Products Inc. plant dedicated in
Clinton, Michigan. A $10 million joint venture between Eden
Foods and four Japanese companies (Kawasho, Marusan,
Muso, Seikensha), construction on the plant began in Oct.
1985. It will make Edensoy soymilk in Tetra Brik cartons.
The ﬁrst products are shipped in November.
Sept. 19. Tofu standards passed by Tofu Standards
Committee in San Francisco, after all committee members
except Shurtleff agree to start with a blank slate in drafting
new standards–thus erasing years of work by hundreds
of people. Shurtleff resigns in protest, arguing that this is
a violation due process. Shortly thereafter Barricini and
Ralston Purina also refuse to give ﬁnal approval. Tofu
standards are stalled indeﬁnitely after many years of hard
work.
Sept. 24. First International Tofu Products Expo,
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Seminar, and Soyfoods Buffet, held in Munich, West
Germany. Sponsored by Bernd Lehmann International
Consultants. 100 people attend.
Oct. Supersoy brand soymilk introduced to America
by Mitoku USA. It is made by Kibun Health Foods Co. in
Japan.
Oct. Ralston Purina sells its domestic agricultural
products business, Purina Mills. Total sales for 1986 were
$5.5 billion.
Nov. Island Spring announces $6.5 million investment
from Edward Lynch Co. to ﬁnance an expansion plan.
Construction of a new 30,000 square foot factory is now
underway on Vashon Island.
Dec. 1. White Wave of Boulder, Colorado, acquires
Soyfoods Unlimited, a tempeh manufacturer of San Leandro,
California. This makes White Wave America’s largest
tempeh manufacturer.
Dec. 8. Central Soya purchases 7 of 9 Bunge’s soybean
crushing plants. ADM is now estimated to control 30% of
U.S. crushing capacity followed by Cargill (25%), Central
Soya (20%), and other (25%).
Dec. Tomsun Foods International nets about $3.45
million in its ﬁrst public stock offering. Most of the funds
will be used for sales and marketing of Jofu, and to repay
$800,000 in debts. Total Tomsun sales in 1986 were about
$3.1 million.
Dec. Haagen-Dazs will drop Tofutti and start
distributing Barricini Tofulite, a non-dairy frozen dessert.
Dec. Brightsong Foods is named as one of the top ten
food innovators for 1986 by Food & Beverage Marketing
magazine. In fact, Brightsong is listed ﬁrst!
Dec. Tofruzen Inc., a soy ice cream marketer from
Englewood, Colorado, raises $1.6 million in a public stock
offering. Sales of Tofruzen in ﬁscal 1986 were $91,000,
rising to $158,000 in 1987, and $213,000 in the ﬁrst quarter
of 1988.
Dec. Edible Soy Products in Hudson Iowa is sold to
Solnuts of Tilburg, The Netherlands, and renamed Solnuts,
Inc. The Hudson and Tilburg plants are the only ones in the
world that dry roast soybeans to make soynuts.
Dec. More than 60,000 Italian farmers harvested
nearly 25,000 hectares (61,700 acres) of soybeans this year.
Italy is now Europe’s largest soybean producing country,
followed by France. Five years ago, Italy produced virtually
no soybeans. The Ferruzzi Group is the leading promoter,
helped by hefty subsidies from the EEC.
1986 New Trends:
So Called Tofu Cheeses. Eight new soy cheeses were
launched during 1986, many with the term “Tofu” in the
product name. Many have been shrouded in mystery,
with the names of the manufacturer and ingredients often
not disclosed. There has been much consumer deception,
mislabeling, and several attempts to conceal the fact that they
usually contain casein, the protein in cow’s milk.

Soy Yogurts and Yogurt-Style Products. The leader in
this exciting new category is Jofu from Tomsun Foods. The
two basic types are fermented soymilk products (e.g. Cream
of the Bean, Soy-O), and non-fermented tofu-fruit blends
(e.g. Jofu).
Move to Manufacturing Soymilk in America. The
rising cost of soymilk imports is making them unproﬁtable.
Domestic production, which obviates shipping U.S. soybeans
to Japan, then shipping the beans and water back, will have
major, beneﬁcial long-term Edensoy, Ah Soy, and Westbrae
Malteds. Still imported are Vitasoy (from Hong Kong,
whose exchange rate is tied to the dollar) and Sunsoy (from
Belgium).
The declining value of the dollar against the yen starting
in late 1985 led to a steady rise in soymilk prices. But the
combination of domestic production and larger size packages
(see below) has led to a drop in soymilk prices during 1986.
For example, Edensoy, selling for 6 times the price of dairy
milk per unit volume in early 1984, was selling for only 3.5
to 4.1 times as much in late 1986, a drop of about 37%.
Soymilk Switches to Tetra Brik Cartons and Liters or
Quarts. Edensoy, Westsoy, and Ah Soy have all switched
to Tetra Brik cartons this year. Lower total manufacturing
and shipping cost is the main reason. The liter/quart size
was pioneered in the U.S. by Alpro/Vamo Foods/Sunsoy,
and followed by Edensoy, Ah Soy, and Vitasoy. These
counterparts of dairy milk in quarts suit the needs of regular
soymilk users by offering a more economical price per unit
volume plus greater convenience. Soymilk may be the ﬁrst
liter-size Tetra Brik product to succeed in America.
INTSOY is doing outstanding, pioneering work with
soyfoods and soybean utilization in the Third World and
America. Research is focusing on extrusion cooking,
extruder-expeller processing for small-scale oil expression,
and fresh green soybeans. Since April 1987 the INTSOY
Newsletter has become one of the best soy-related
publications available.
Morinaga Long-life Silken Tofu becomes a major force
in the U.S. tofu market. Traditional manufacturers consider
the product a major threat to their markets. Azumaya has
hired an attorney who spends considerable time causing
troubles for Morinaga.
2774. Gyawali, Bishnu K. 1986. The insect complex in
the soyabean agro-ecosystem at Khumaltar in Kathmandu
Valley, Nepal. Tropical Pest Management 32(4):327-32. [9
ref]
• Summary: Soybeans have been cultivated in Nepal since
ancient times. They are used both as a vegetable and an
oil seed. “Major areas under soyabean cultivation are in
the mid- and higher hills, mostly intercropped with maize.
Nepalese farmers prefer to grow soybeans as an intercrop,
using the inﬂuence of one crop on the other for the reduction
of pest incidence.” Address: Entomology Div., P.O. Box 976,
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Kathmandu, Nepal.
2775. Sajjapongse, A.; Wu, M.H. 1986. Soybean weed
control. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 209-14. [9 ref]
• Summary: “Effective weed control in the tropics can
be achieved by mechanical means, crop rotations, crop
competition, biological and chemical control, or by burning
(Klingman 1961). Asian farmers usually weed soybean...
by hand, but herbicide use is increasing, mainly because
of labor costs. The purpose of this paper is to review weed
population shifts in soybean crop rotations, weed control,
measures in no-tilled soybean, and to report on general
weed control research at AVRDC.” Address: Assoc. Crop
Management Specialist and Research Asst., Asian Vegetable
Research and Development Center (AVRDC), P. 0. Box 42,
Shanhua, Tainan 741, Taiwan, China.
2776. Al-Jibouri, H.A. 1986. The FAO soybean development
programme. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 439-40.
• Summary: Country Projects: “Soybean (Glycine max)
is being introduced and tested in hundreds of FAO ﬁeld
projects in Africa, Asia, Europe, and Latin America. Under
the auspices of the United Nations Development Programme
(UNDP), and recently under FAO’s Technical Cooperation
Programme (TCP), the organization has assisted member
governments in the form of small-, medium-, and large-scale
projects.”
Consultancies: “Under FAO’s “Regular Program,”
short-term consultancies have been commissioned to resolve
technical problems, develop programs, and appraise the
potential of and/or formulate suitable projects for soybean
production and improvement.”
Networks and Projects: “One of FAO’s objectives is to
promote regional and sub-regional cooperation on soybean
research.”
“In 1976 FAO established a European cooperative
soybean network in which 14 countries now voluntarily
exchange information and data.”
“A regional project entitled ‘Technical Cooperation
Among Developing Countries for Research and
Development of Food Legumes in the Tropics and Suptropics of Asia’ is underway. Soybean is one of its mandate
crops.”
Seed Exchange: “Soybean cultivars obtained from a
variety of sources are distributed to research technicians
through the FAO Seed Exchange Laboratory. In 1983, 4,424
samples were distributed in 14 countries.”
Training: “Another FAO objective is to train

agronomists and extension workers.”
Workshops: FAO workshops promote regional
cooperation... FAO collaborated with INTSOY in organizing
workshops for soybean breeders and agronomists in Latin
America (1983) and in Asia (1984).
Meetings: “FAO has collaborated with INTSOY and
USAID in organizing two international conferences. One
was held in Egypt in 1979 on the subject of irrigated soybean
production in arid and semi-arid regions; the other was held
in Sri Lanka in 1981 and focused on soybean seed quality
and stand establishment.
“Information: The collection and dissemination
of information concerning new developments in crop
production and improvement is one part of FAO’s central
assistance role. This function is carried out through the
preparation of technical publications, reports, and other
information materials. Some of the most recent publications
and reports on soybean include: Soybean Production in
the Tropics, 1982; Potential for Soybean Production in the
Sudan, 1982; Soybean Production Development in Vietnam,
1982; Soybean Development in Mozambique, 1982; and
Soybean Breeding for Selected Tropical Asian Countries
(Indonesia, Malaysia, Philippines, Thailand), 1979.”
Address: Senior Ofﬁcer, Plant Production and Protection
Div., FAO of the UN, Via delle Terme di Caracalla, Rome
00100, Italy.
2777. Ariﬁn, Sultoni. 1986. The economics of soybean in
Indonesia. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 403-08. [1 ref]
• Summary: From 1968 to 1979 soybean consumption in
Indonesia has increased from 365,000 tonnes (3.2 kg/year/
capita supplying 3.4 gm/day of protein) to 770,000 tonnes
(5.3 kg/year/capita supplying 5.2 gm/day of protein).
“The area planted to soybean and selected major food
crops in Indonesia are compared in Table 1. Since 1955,
rice production has increased signiﬁcantly because of
government policies aimed at self-sufﬁciency. There has also
been a small but steady rise in soybean and peanut...”
Production and yield ﬁgures for soybeans from 1969 to
1981 are presented in Table 2. Production has grown from
388,900 tonnes in 1969 to 687,200 tonnes in 1981, while
yield has grown from 0.70 tonnes/ha to 0.85 tonnes/ha
during the same period. “Although average yields per hectare
have increased, production levels are still quite low because
of poor crop management practices and the absence of high
yielding, disease resistant cultivars.
“In the early 1970s more than 80% of Indonesia’s
soybean was grown in Java, and more than half of that
amount was grown in East Java... Annual production
increased by 75,000 tonnes between the ﬁrst and second ﬁveyear plan periods and by 66,000 tonnes between the second
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and third. In general, production grew more rapidly in areas
outside of Java.” Address: Agricultural Economist, Bogor
Research Inst. for Food Crops, Bogor, Indonesia.
2778. Bhatnagar, P.S. 1986. Soybean–for higher returns at
low input cost. In: Low-Cost Crop Production Technology
for Farmers. 1986. Compiled and published by Ministry of
Agriculture and Rural Development, Dept. of Agriculture
and Cooperation, Directorate of Extension, Government of
India. See p. 118-22.
• Summary: Contents: Introduction. Choice of varieties.
Selection of ﬁelds and land preparation. Date of sowing.
Seed rate and depth of sowing. Plant population. Seed
treatment and bacterial culture. Irrigation. Weeding and interculture. Plant protection. Harvesting, threshing, and seed
storage. Intercropping.
The earliest statistics for soybean in India show 300 ha
being grown in 1968. A new soybean processing complex
has been proposed near Haldwani, Uttar Pradesh. Address:
Coordinator, All-India Coordinated Research Project
on Soyabean (ICAR), G.B. Pant Univ. of Agriculture &
Technology, Pantnagar, UP, 263145, India.
2779. Committee for Soybean (The). 1986. The Philippines
recommends for soybeans. Los Baños, Laguna, Philippines:
Philippine Council for Agriculture and Resources Research
and Development. 111 p. Technical Bulletin Series No. 14A.
Revision of 1976 edition. [51 ref. Eng]
• Summary: Written by The Soybean Committee (Dr.
Florendo C. Quebral, a plant pathologist at UPLB,
chairman), this work focuses on recent technologies for
soybean production. A foreword by Ramon V. Valmayor,
Executive Director of PCARRD, notes: “The importance
of soybean has been stressed continuously. To encourage
its widespread production, the Ministry of Agriculture and
Food (MAF) launched the Soybean Production Program in
Mindanao. Likewise, PCARRD initiated and coordinated the
implementation of Soybean Pilot Production Project in 1983
to demonstrate the feasibility of growing soybean proﬁtably
in Luzon.”
Contents: Foreword. Acknowledgments. The Soybean
Committee. Introduction. Production management.
Marketing. Soybean cropping system. Crop protection. Seed
production. Processing and utilization: Raw materials for
industry, soybean as food. References. Appendixes. List of
tables. Lists of ﬁgures.
Table 1 shows soybean production in the Philippines
from 1974 to 1985. Area in hectares grew from 2,780 ha in
1974 to a peak of 11,250 ha in 1976 and was 8,479 ha in
1985. Production grew from 2,214 tonnes in 1974 to a peak
of 11,466 tonnes in 1982 and was 8,430 tonnes in 1985.
Yield grew from 0.80 tonnes/ha in 1974 to a peak of 1.05 in
1982 and was 0.99 in 1985. Local production does not begin
to supply local demand. In 1984 380,691 tonnes of soybeans

and products were imported. Most of the imports were
soybean meal.
Table 2 shows imports and exports of tausi (salted,
fermented soybeans), oil cake (huge imports), soy sauce
(large exports), soy oil (reﬁned; large imports), soybean
paste, taho (soymilk curds, often sold topped with a little
brown sugar), bean cheese (tokwa [tofu]), hypoallergenic
soy food, crude soy oil. Page 50 shows all current uses of
soybeans in the Philippines, and p. 51 gives the nutritional
composition of Philippine soyfoods. Note the terms Geerligs
cheese (Tahu; 92.7% moisture and 2.9% protein), Soybean
curd (Tahuri; 61.3% moisture and 11.4% protein), Fermented
soybean cheese (Tausi; 51.5% moisture and 13.8% protein),
and Soybean cheese (Tokwa; 77.0% moisture and 12.9%
protein).
Recipes are given for preparing soy sauce (p. 53),
miso, tahu (soymilk curds, p. 59), tokwa (soybean cheese,
or ﬁrm tofu), tao-si (salted, fermented soybeans [fermented
black soybeans]), soybean milk (p. 61), and soybean coffee.
Descriptions are given for sufu (p. 62), tempeh, soy ﬂour and
grits, soy protein concentrates and isolates.
Note: In the section on nutritional composition, two
words are incorrectly deﬁned. The term “Tahuri” actually
refers to tofu in brine, and “tausi” refers to salted, fermented
soybeans.
Appendix E (p. 90+) contains recipes for green
vegetable soybeans, whole dry soybeans, and soy sprouts.
Address: PCARR.
2780. Dashiell, K.E.; Keuneman, E.A.; Root, W.R.;
Singh, S.R. 1986. Breeding tropical seed for superior seed
longevity and for nodulation with indigenous rhizobia.
In: S. Shanmugasundaram and E.W. Sulzberger, eds.
1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 133-39. [7 ref]
• Summary: “In the early 1970s experimental soybean
plots at IITA often suffered from poor seedling emergence.
Subsequent research revealed that poor stand establishment
was primarily due to reductions in seed viability that take
place during storage.”
Research showed that the rate of decline in seed viability
varied directly with seed moisture content; the higher the
moisture, the shorter the viability. Seed-borne fungi played
only a minor role in seed deterioration during storage. The
Indonesian lines with excellent seed longevity proved to
have poor agronomic characteristics.
“In 1978 attempts were made to identify soybean lines
that form effective symbiotic relationships with indigenous
West African rhizobia. About 400 lines of diverse origin
were evaluated for their ability to nodulate at six locations.
Eight lines were found to be highly ‘promiscuous’, i.e. they
formed an effective symbiosis with rhizobia native to all six
sites.”
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However all of these promiscuous lines proved to have
poor agronomic characters, so in 1978 crosses were made to
incorporate promiscuous genes into high yielding cultivars.
Address: International Inst. of Tropical Agriculture, PMB
5320, Ibadan, Nigeria.
2781. Dutt, A.K. 1986. Soybean in rice-fallows in the
Sunderbans [West Bengal, India]. In: S. Shanmugasundaram
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and
Subtropical Cropping Systems. Shanhua, Taiwan: Asian
Vegetable Research and Development Center. xv + 471 p.
See p. 435-38. [5 ref]
• Summary: “Indian soybean research began in 1967 under
the auspices of the All India Co-ordinated Research Project
on Soybean at Pantnagar Agricultural University. The Project
now has ﬁve main centers and 12 sub-centers covering
different agro-climatic regions.”
“Soybean processing factories have stimulated
production throughout Madhya Pradesh.”
“More than 80% of the defatted soymeal produced in
India is exported to Southeast Asia, the Middle East, or
Europe. The remainder is used by local industry, primarily
for food processing. In 1980-81, the export value of defatted
Indian soybean meal was more than US $35 million.
“In the Tarai region of Uttar Pradesh, at the foothills of
the Himalayas, many rice growers are switching to soybean
because of the crop’s lower input requirements and the
absence of yellow mosaic virus, one of India’s most serious
soybean diseases. Several soybean-based food products are
being sold in India. However their market price is beyond the
reach of the urban and rural poor.”
“The target for soybean hectarage during the Sixth
(national) Plan Period, which ends in 1986, is 2.5 million
ha. Of this ﬁgure, 1,032,000 ha are targeted for the United
Provinces and Madhya Pradesh.” Address: Farming,
Plantations, and Agro-chemicals Formulations Consultants,
P-16, Darga Road, Calcutta 700017, India.
2782. Giosan, N.; Nicolae, I.; Sin, G.H. 1986. Soia [Soya].
Bucharest, Romania: Editura Academiei Republicii
Socialiste România. 342 p. [442 ref. Rom; eng; rus]
• Summary: Contents: Foreword. 1. History, economic
importance and geographical distribution. Systematics.
Origin. Morphology, anatomy and biology. Mapping.
Cytology and cytogenetics. Genetics. Breeding. Cultivated
areas in Romania. Seed production. Diseases and pests.
Crop management. Double cropping. Harvesting, drying and
storage. Economic efﬁciency. Processing and utilization:
Chemical composition, processing of soybeans, processing
of soybeans for oil, production of soybean oil, processing of
soybean oil, oil conversion to food products, processing of
soybean for protein food products, utilization of soybean for
animal feeding, restrictions and indication in the utilization
of soybean products.

2783. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1986.
Evaluation of soybean germplasm: Maturity groups V
through X. Stoneville, Mississippi. 158 p. No index. 28 cm.
• Summary: Contents: Evaluation: Deﬁnition of terms and
abbreviations. Maturity Groups: V, VI, VII, VIII, IX, X.
The information in this bulletin appears to be printed from
a computerized database. The following information is
given for each variety within each Maturity Group: Line No.
(sequential numbering from 1 to n). Accession number (or
variety name). Origin (e.g. Dortch Seed Co., ARS [USDA’s
Agricultural Research Service] & Mississippi, Virginia,
China). Year introduced (e.g. 1952). Native name (e.g.
Dunﬁeld X Arksoy, Farmer’s selection, Anwei, Okuro Maru
Daizu). Color: Flower, pubescence, pod wall, seed coat,
hilum. Seed weight (weight of 100 seeds in grams). Growth
type (determinate or indeterminate). Percent (protein and oil;
expressed on a dry matter basis).
Color abbreviations: Flower color: P = purple; Lp
= dilute purple or purple throat; W = white. Pubescence
color: T = tawny; Lt = light tawny; G = gray. Pod color:
Bl = black; Br = brown; Tn = tan. Seed coat color: Y =
yellow; Gn = green; Bl = black; Br = brown; G = gray; Ib =
imperfect black; Bf = buff; Bc = brown with concentric black
markings. Hilum color: same symbols as for seed coat.
“Evaluation for special qualities: The germplasm
collection is routinely evaluated to identify genotypes having
special qualities...” These are indicated by a superscript
number after the Accession No., or on p. 2-4 (when relatively
few varieties are identiﬁed as having the special quality).
Twenty special qualities are listed: 1. Resistance to bacterial
pustule Xanthomonas phaseoli (E.F. Sm.) Dows. var. sojensis
(Hedges) Starr & Burkh: CNS. 2. Resistance to race 1 of
Phytophthora megasperma Drechs. f. sp. 3. Resistance to
root-knot nematodes. 4. Resistance to soybean cyst nematode
Heterodera glycines Ichinohe. 5. Resistance to soybean
mosaic virus. 6. Resistance to soybean rust Phakopsora
pachyrhizi Syd. 7. Resistance to downy mildew Peronospora
manshurica (Naum.) Syd. ex Gaum. 8. Resistance to foliarfeeding insects. 9. Tolerance to high salt levels in the soil.
10. Low lipoxygenase 1. 11. Resistance to mung bean yellow
mosaic. 12. Resistance to soybean scab Sphaceloma glycines
Kurata and Kuribayashi. 13. Glabrous character. 14. Wavy
leaf. 15. Green cotyledon. 16. Concentric black over brown
seed coats. 17. Saddle patterns on seed coat. 18. Brachytic
stem type. 19. Delayed ﬂowering under short-day conditions.
20. Sensitivity to the herbicide Basagran.
The following named varieties were tested: Group V (p.
5): Dorman, Dortchsoy 67, Harrel, Hill, Hollybrook, Luthy,
Nansemond, Peking, S-100, Virginia.
Group VI (p. 83): Arksoy, Amredo, Delsoy, Easy Cook
[Easycook], Haberlandt, Hahto, Hayseed, Laredo, Lee,
Mamredo, Magnolia, Ogden, Old Dominion, Pine Dell
Perfection, Ralsoy, Rokusun, Rose Non-pop.
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Group VII (p. 109): Charlee, Clemson, CNS, Creole,
Dortchsoy 31, Gatan, Georgian, Jackson, Mammoth Yellow,
Missoy, Monetta, Palmetto, Pocahontas, Pluto, Roanoke,
Tanner, Tarheel Black, Tennessee Non-pop, Tokyo, Volstate,
Woods Yellow.
Group VIII (p. 127): Acadian, Arisoy, Avoyelles,
Barchet, Biloxi, Cherokee, Delsta, Improved Pelican, J.E.W.
45, Louisiana Green, Majos (from Coker’s), Mamloxi,
Mamotan, Nanda, Nela, Otootan, Seminole, White Biloxi,
Yelnanda (Coker’s), Yelredo (Coker’s).
Group IX (p. 143): None. Group X (p. 151): None.
Address: P.O. Box 196, Stoneville, Mississippi 38776.

Research and Development Center. xv + 471 p. See p. 61-65.
[10 ref]
• Summary: Soybean is not indigenous to Malaysia.
“Soybean is not a commercial crop in Malaysia, but it
could be in the future. Major production constraints include
soybean’s susceptibility to inspects and diseases and the lack
of a dry season for harvesting.
“Most farmers feel that soybean is less proﬁtable to
grow than other crops.” Address: 1. Dep. of Genetics and
Cellular Biology, Univ. of Malaya, Kuala Lumpur, Malaysia;
2. Dep. of Agronomy and Horticulture, Univ. of Agriculture,
Serdang, Selangor, Malaysia.

2784. Kelley, T.G.; Jackobs, J.A. 1986. Yield stability
of sole-crop and intercrop planting systems. In: S.
Shanmugasundaram and E.W. Sulzberger, eds. 1986.
Soybean in Tropical and Subtropical Cropping Systems.
Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 49-56. [30 ref]
• Summary: “Farmers who operate under subsistence
conditions use strategies that ensure minimum levels
of system performance. It is because farmers’ decisions
are made in uncertainty that they regard security or risk
minimization so seriously... Minimizing risks and achieving
production stability are the factors that most affect the
farmers’ willingness to adopt new technologies.”
“Diversiﬁcation tends to promote yield stability because
all of the crops in a mixed-cropping culture are not likely to
be equally affected by weather variations or pests. Surveys
indicate that farmers consider yield stability and protection
from crop failures a primary reason for using mixedcropping.” Address: 1. Assoc. production agronomist, IADS,
Bangladesh; 2. Prof., Dep. of Agronomy, Univ. of Illinois at
Urbana-Champaign, Illinois.

2788. Needham, Joseph; Lu, Gwei-Djen; Huang, HsingTsung. 1986. Science and civilisation in China. Vol. 6,
Biology and biological technology. Part I: Botany. Joseph
Needham series. Cambridge, England: Cambridge University
Press. xxxii + 718 p. Illust. Index. 25 cm. [2476* ref]
• Summary: Contents: List of 101 illustrations. List of
22 tables. List of 37 abbreviations. Acknowledgements.
Author’s note. Introduction. The setting; China’s plant
geography: Floristic regions, geo-botany in statu nascendi,
the case of chü and chih. Botanical linguistics: Plant
terminology, plant nomenclature. The literature and its
content: Lexicographic and encyclopaedic texts, the pandects
of natural history (Pên Ts’ao)–a great tradition, studies on
wild (emergency) food plants–the esculentist movement,
botanical monographs and tractates, exotic and historical
botany. Plants and insects in man’s service (by Huang HsingTsung): Natural plant pesticides, biological pest control.
Bibliographies: Abbreviations (mostly of journal
names). Chinese and Japanese books before + 1800: 711
references. Chinese and Japanese books and journal articles
since + 1800: 415 references. Books and journal articles in
Western languages: 1388 references. General index. Table
of Chinese dynasties. Romanisation conversion tables (from
Needham’s modiﬁed Wade-Giles to pinyin).
“To the memory of Shih Shen-han, Professor of Botany
and Mycology, National North-West Agricultural College,
Wukung, Shensi, in gratitude for much inspiration and blythe
discourse; and of Wu Su-Hsüan, Director of the Department
of Cytology, Institute of Botany, Academia Sinica, Peking,
in gratitude for so sympathetic a welcome... this volume is
dedicated.” Address: 1. F.R.S., F.B.A., East Asian History
of Science Library, Gonville & Caius College, Cambridge,
England; 2. PhD, Fellow Emeritus of Robinson College,
Cambridge; 3. PhD, Program Director, National Science
Foundation, Washington, DC.

2785. Limonti, Mario R.; Villata, Carlos A. 1986. Soja:
Manual ilustrado para el reconocimiento de las principales
plagas y sus daños [Soybean: Illustrated manual for the
recognition of the main pests and their damages]. Córdoba,
Argentina: Instituto Nacional de Tecnología Agropecuaria.
20 p. Quaderno de Actualizacion Técnica No. 4. [Spa]
Address: Argentina.
2786. Ma, Z.Q.; Dan, D.A.; Qu, Y.X.; Gao, X.H. 1986.
[Natural enemies of soybean insect pests]. Jinan City, China:
Shandong Science and Technology Publications. 360 p.
[Chi]*
• Summary: Discusses biological control of many soybean
pests. Address: China.
2787. Mak, C.; Yap, T.C. 1986. Soybean intercropping with
rubber and oil palm. In: S. Shanmugasundaram and E.W.
Sulzberger, eds. 1986. Soybean in Tropical and Subtropical
Cropping Systems. Shanhua, Taiwan: Asian Vegetable

2789. Sanders, J.L. 1986. Maximum yield and maximum
economic yield for soybean. In: S. Shanmugasundaram
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and
Subtropical Cropping Systems. Shanhua, Taiwan: Asian
Vegetable Research and Development Center. xv + 471 p.
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See p. 189-201. [24 ref]
• Summary: “This paper discusses the development of the
concepts of maximum yield research (MYR) and maximum
economic yield (MEY) of soybean in North America and
their potential application in the tropics.”
“The concepts of MYR and MEY have been widely
adopted in North America by researchers and farmers.”
“Maximum yields may not be economically practical,
but agricultural scientists should not, for supposed economic
reasons, fail to attempt to raise the limits on productivity
imposed by technology.”
“Maximum economic yields can be deﬁned as the
corresponding yield level where net proﬁts are maximized
in response to increasing inputs or improved production
practices.”
“’The difference between average yield and maximum
economic yield is the world’s greatest food reserve.’ It also
represents the farmer’s greatest potential source of economic
survival.”
“Maximum yields or MEY of soybean can only be
achieved through the integrated management or control of
the following factors: (1) optimum soil fertility, (2) proper
inoculation, (3) higher plant populations, (4) superior cultivar
selection, (5) proper row spacing, (6) optimum planing
date, (7) proper tillage, (8) good drainage, (9) supplemental
irrigation, (10) pest control, (11) crop rotation, (12) multiple
cropping, and (13) good harvesting techniques.” Address:
Potash and Phosphate Inst. of Canada, 555 Burnhamthorpe
Road, Suite 507, Etobicoke, ONT, Canada M9C 2Y3.
2790. Shanmugasundaram, S.; Sulzberger, E.W. eds.
1986. Soybean in tropical and subtropical cropping
systems: Proceedings of a symposium, Tsukuba, Japan, 26
September–1 October 1983. Revised ed. Shanhua, Taiwan:
Asian Vegetable Research and Development Center. xv +
471 p. Illust. Index. 26 cm. [500+ ref. Eng]
• Summary: Note: The ﬁrst edition, hardcover, published
Oct. 1985, was recalled and discarded, due to errors in
the text. Contents: Section 1. Cropping systems. 2. Plant
breeding. 3. Management. 4. Diseases and insects. 5. Plant
nutrition. 6. Physiology. 7. Economics. 8. Related topics.
59 chapters total, most of which are cited separately.
Symposium participants. Author index. Subject index.
In the Foreword, G.W. Sellek, Director General of
AVRDC, notes that the proceedings of this symposium
were published in two sections. The proceedings of the ﬁrst
section, recently published by the Tropical Agricultural
Research Center of Japan (TARC), cover country reports and
special research projects. These proceedings cover cropping
systems. “In the recent past, research was aimed almost
exclusively at raising soybean yields rather than developing
cropping systems that provide the stability needed to grow
soybeans under high-risk conditions. There also seems to
be a greater sense of urgency to integrate cropping systems

research with disciplines such as plant breeding, crop
management, pest control, and plant nutrition.” There is
a strong “need to ensure that scientists from a variety of
disciplines and backgrounds work together so that their
research efforts are well coordinated.” Address: AVRDC,
Taiwan.
2791. Sinclair, James B. 1986. Soybean disease
control strategies for the tropics and subtropics. In: S.
Shanmugasundaram and E.W. Sulzberger, eds. 1986.
Soybean in Tropical and Subtropical Cropping Systems.
Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 251-55. [18 ref]
• Summary: “All parts of the soybean... plant are susceptible
to diseases. More than 100 pathogens are known to affect
soybean, 35 of which are of economical importance. The
extent of loss depends on the pathogens involved, the state
of plant development when infection occurs, the number of
plants infected, and the severity of the disease on individual
plants.” Address: Prof., Dep. of Plant Pathology, Univ.
of Illinois at Urbana-Champaign, 1102 S. Goodwin Ave.,
Urbana-Champaign, 1102 S. Goodwin Ave., Urbana, Illinois,
61801.
2792. Sprague, Milton A.; Triplett, Grover B. eds. 1986. Notillage and surface-tillage agriculture: The tillage revolution.
New York, NY: John Wiley & Sons. A Wiley-Interscience
Publication. xix + 467 p. Illust. Index. 24 cm.
• Summary: Contains 15 chapters by various authors. The
soybean is mentioned on pages 177, 184, 190, 371, 377,
382 (the previous 3 pages in the chapter on “Management
of vertebrate and invertebrate pests”), and 448. Address: 1.
Prof., Emeritus Rutgers, The State Univ. of New Jersey, New
Brunswick, New Jersey; 2. Prof. of Agronomy, Mississippi
State Univ., Mississippi State, Mississippi.
2793. Talekar, N.S.; Chen, B.S. 1986. The beanﬂy pest
complex of tropical soybean. In: S. Shanmugasundaram
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and
Subtropical Cropping Systems. Shanhua, Taiwan: Asian
Vegetable Research and Development Center. xv + 471 p.
See p. 257-71. [39 ref]
• Summary: Of all the insect pests that infest soybean in
the tropics and subtropics, Agromyzids–beanﬂies–are the
most destructive. Eight species have been reported from the
genera, Ophiomyia, Melanagromyza and Japanagromyza.
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 741,
Taiwan.
2794. Tschanz, A.T.; Wang, T.C.; Tsai, B.Y. 1986. Recent
advances in soybean rust research. In: S. Shanmugasundaram
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and
Subtropical Cropping Systems. Shanhua, Taiwan: Asian
Vegetable Research and Development Center. xv + 471 p.
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See p. 237-45. [17 ref]
• Summary: “Soybean yield losses due to rust range from
40 to 90% in Southeast Asia.” Address: AVRDC, Tainan,
Taiwan.
2795. Tsen, Hau-Yang; Mau, Jeng-Leun. 1986. Tracing
organochlorine pesticides during soybean oil extraction. In:
Owen R. Fennema, Wei-Hsien Chang, and Cheng-Yi Lii.
eds. 1986. Role of Chemistry in the Quality of Processed
Foods. Westport, Connecticut: Food & Nutrition Press, Inc.
336 p. See p. 34-40. [16 ref]
• Summary: Organochlorine pesticides include DDT,
Lindane, Heptachlor, Aldrin, Heptachlor epoxide, DDE,
Dieldrin, and Endrin. Due to their great resistance to
biological or chemical decomposition, many of these were
banned from use in the USA between 1973 and 1978, but
they are still in the soil. “As the plant absorbs water and
other nutrients from the soil, these pesticides are translocated
to the plant and concentrated in the lipid fraction of the
seed (Bruce and Decker 1966). Therefore, soybeans used
for edible oil extraction may be contaminated with these
organochlorine pesticides.” During reﬁning of the crude oil,
deodorization is the step at which most of these pesticides
are removed.
Rates of removal were measured at two commercial
soybean oil reﬁneries. For example, DDT was reduced from
1.1 ppb (parts per billion) in the crude oil to 0.0 ppb in the
deodorized oil in reﬁnery A. In reﬁnery B it was reduced
from 3.8 ppb to 0.0 ppb.
Aldrin was reduced from 8.1 ppb (parts per billion) in
the crude oil to 4.4 ppb in the deodorized oil in reﬁnery A.
In reﬁnery B it was reduced from 10.8 ppb to 6.7 ppb. Thus
54% and 62% respectively of the pesticide remained in the
oil.
Lindane was reduced from 13.0 ppb (parts per billion)
in the crude oil to 6.5 ppb in the deodorized oil in reﬁnery A.
In reﬁnery B it was reduced from 13.9 ppb to 7.7 ppb. Thus
50 and 55% respectively of the pesticide remained in the oil.
Address: 1. Prof., Dep. of Food Science; 2. Graduate student,
Graduate Inst. of Food Science. Both: National Chung-Hsing
Univ., Taichung, Taiwan.
2796. Toyo Shinpo (Soyfoods News). 1987. Gyôkai saidai no
nandai okara o kangaeru. Urisaki ga kadai ni [Manufacturers’
biggest problem is okara. The problem is where to sell it, dry
it, and the expense of doing so]. Jan. 1. p. 7-8. [Jap; eng+]
• Summary: Is okara waste matter or can it be put to use? If
it is useful, can it be used inexpensively? Tofu manufacturers
in Japan who deal with okara are trying to use twin screwextruders to put okara to good use. Dried okara is useful,
but drying okara is a very expensive operation. Okara has
recently been used in dog, cat, and ﬁsh foods, etc. The dairy
industry also consumes some.
They are even using it as compost in Aichi-Ken.

This has had some good results. They started to use it as
fertilizer in July 1986, and they produced nice melons and
watermelons. In addition, the okara seemed to ward off
insects. Because of results such as these, okara now sells for
¥5,000 a ton. There have been good results in using okara
as fertilizer in the production of cucumbers and tomatoes in
Hokkaido. In Nagano, they are trying to cultivate shimeji
mushrooms using okara.
Okara is also being used in miso for miso pickles
(misozuke). This research is still in the preliminary stages
however. In Kagawa-ken, a frozen food company is making
tofu croquettes using okara. In Fukuoka-ken, they use
dried okara for food products, growing mushrooms, and
as fertilizer. It is also used in croquettes and hamburgers–3
manufacturers are actually making these foods now.
2797. Ehmke, V. 1987. The dirty dozen. Clean up chemical
handling. Soybean Digest. Jan. p. 62f, 62h. Reprinted in
Mid-February issue. p. 30-31.
• Summary: The 12 most common mistakes in pesticide
usage.
2798. Soybean Digest. 1987. Take pride. Be certiﬁed [for use
of pesticides]. Jan. p. 28.
• Summary: The national Agricultural Chemical Assoc. is
launching a nationwide campaign encouraging farmers and
private applicators to become certiﬁed in using pesticides.
The Environmental Protection Agency is reviewing all
pesticides.
2799. Taylor, Owen. 1987. When choosing herbicides–
Software makes hard decisions. Soybean Digest. Jan. p. 58a,
58d.
• Summary: The computer program (whose name is not
given) was developed by Univ. of Arkansas weed scientists,
including Ford Baldwin. First released in 1986, it focuses
on economic control of targeted weeds and helps take
some of the guesswork out of planning soybean herbicide
applications.
2800. Bohy, Ric. 1987. Detroiter remembers deep ties to
Carver. Detroit News. Feb. 1. p. 1A, 4A.
• Summary: Austin W. Curtis, Jr. discusses memories of
George Washington Carver and Henry Ford–and of the
friendship and relationship between these two great men.
This is the ﬁrst in a series of articles that will run in The
Detroit News during Black History Month. “What brought
the three men together was chemurgy, now an all but
forgotten discipline in which the idea was to ﬁnd industrial
uses for farm products. Carver and Curtis were practitioners.
Ford was a patron. Carver’s ﬁrsts in the ﬁeld easily ﬁll a
long page of small type. He discovered nearly 300 uses for
the peanut alone, and for successfully promoting it as a cash
crop, he is credited with saving the South from the havoc
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wrought by the boll weevil on its cotton ﬁelds.
“Curtis had his own ﬁrsts but risks immodesty only
in speaking of one: He was the ﬁrst and only of several
assistants to Carver who thrived under the great man’s
perfectionism and eccentricities.”
“’Mr. Ford was extremely interested in anything to
help the farmers,’ Curtis said. ‘And he was interested in
utilizing their products for plastics. At one time, Ford Motor
Company was doing work with that, utilizing the soybean in
molding knobs for gearshift levers. The gearshift knob came
out of a conversation and correspondence between Ford and
Carver.’
“The ﬁrst meeting between the two men came after a
long period of correspondence on chemurgic research. It
was in 1937, when Carver accepted an invitation to give the
keynote address at a meeting in Dearborn of the National
Farm Chemurgic Council, formed two years before.”
Photos show: (1) G.W. Carver and Henry Ford at a
meeting in 1937. (2) Austin W. Curtis, Jr. Address: News
Staff Writer, Michigan.
2801. Kahn, E.J., Jr. 1987. Proﬁles: The absolute beginning
[Dwayne Orville Andreas and ADM]. New Yorker 62:41-68.
Feb. 16.
• Summary: The best biography seen of Dwayne Andreas,
with emphasis on his work with soy. On the ﬁrst page is a
long discussion of Nutri-Bev, a soy-based milk substitute.
Contains a nice portrait (illustration, line drawing) of
Andreas on the ﬁrst page. Address: New York.
2802. Bahar, Farid A.; Saenong, Sania. 1987. Yield
constraints to soybean production in south Sulawesi. CGPRT
No. 10. p. 387-94. Feb. J.W.T. Bottema, F. Dauphin, and
G. Gijsbers, eds. Soybean Research and Development in
Indonesia. [12 ref]
• Summary: Summary. Plant population: The plant type, soil
fertility and present management practices will affect the
density of plants. An appropriate plant spacing would be 40
to 50 cm between the rows and 10 to 20 cm within the rows.
At this plant spacing, 2 plants per hill is maintained.
Discusses: Liming; Rhizobia; Pests (the most destructive
insect is Etiella zinkenella). Address: Maros Research Inst.
for Food Crops (MORIF), Ujung Pandang, south Sulawesi
(Celebes).
2803. Benjasil, Vichitr. 1987. Soybean production and yield
constraints: The situation in Thailand. CGPRT No. 10. p.
423-28. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers,
eds. Soybean Research and Development in Indonesia. [7
ref]
• Summary: “Soybean is grown in Thailand as part of the
cropping system in the north and the central region of the
country... Approximately 70% of soybean production is
from upland rainfed planting in the rainy season of which

the greater part of production is the early rainy season crops.
Dry season cropping makes up about 30% of production and
approximately half of this is under irrigation.
“Soybean production in Thailand has increased threefold
in the past decade due mainly to increases in acreage and
favourable prices. The current demand for soybean, however,
has exceeded local production capacities. The demand for
soybean meal for industry is especially high, requiring
annual imports of about 200,000 tonnes to satisfy the total
annual demand of 350,000 to 400,000 tonnes.” A table giving
the value of oil crop production (million U.S. dollars), shows
soybean at 34.4 for 81/82; and 76.9 for 85/86.
In summary, it is “indicated that pest control
management and time of planting in relation to water
availability are probably the major factors contributing to
yield constraints.” Address: Director, Field Crops Research
Inst., Dep. of Agriculture, Bangkhen, Bangkok, Thailand.
2804. Bird, George W. 1987. Alternative futures of
agricultural pest management. American J. of Alternative
Agriculture 2:25-29. Winter. [10 ref]
• Summary: Integrated Pest Management (IPM) will have
an important role to play in relation to management of
the environment and our future quality of life. Contents:
Introduction. Agriculture and science. Nature of pest
management. History of pest management. Current state of
pest management. Future of pest management. Address: Prof.
of Nematology and Coordinator of IPM/Pesticide Education
Programs at Michigan State Univ., East Lansing, Michigan
48824-1039.
2805. Bottema, J.W.T.; Dauphin, F.; Gijsbers, G. eds. 1987.
Soybean research and development in Indonesia. CGPRT
No. 10. ix + 477 p. Proceedings of a Workshop held 24-26
Feb. 1987 in Capayung, Indonesia. (Regional Co-ordination
Centre for Research and Development of Coarse Grains,
Pulses, Roots and Tuber Crops in the Humid Tropics of Asia
and the Paciﬁc, Bogor, Indonesia). 25 cm. [400+ ref]
• Summary: The proceedings are divided into 9 sections: 1.
Introduction. 2. Policy and programme issues. 3. Economics.
4. Soybean support programmes. 5. Technical factors in
production. 6. Regional research and development and case
studies. 7. Contributions from international agencies. 8.
Summary. 9. Participants.
In the introduction, Dauphin notes: “Soybean is
a traditional food crop in Indonesia, it is mentioned in
Rumphius in the 17th century. It is grown mostly on Java, in
a multitude of farming systems, in irrigated lowland and in
dryland, in pure stand or associated with various other crops.
A diversity of uses has developed, particularly in human
consumption, which is matched in few other countries. Still
a relatively expensive part of the diet, soybean consumption
has grown rapidly during the past 2 decades with the rapid
increase in income of large segments of the population of
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Java. Production has increased at a much lower rate and, as a
result, a growing part of the demand, at present, can only be
met by imports in spite of the Government’s efforts to boost
soybean production.
“After the remarkable success obtained with rice, for
which self-sufﬁciency has been recently attained, it was
only logical to follow a similar strategy to increase soybean
production. This implicitly assumed similarities in the
production systems of the two commodities, an assumption
which must be questioned...”
“One of the most striking ﬁndings is the extreme
diversity of the farming systems in which soybean is found
as well as of the technologies used to grow it. Practices differ
not only in varieties and in quantities of seeds, fertilizers
and other inputs, but also in other aspects, often covered by
recommendations, such as the techniques used to prepare
the soil, to plant the seeds or to irrigate, or the selection and
arrangement of companion crops. A part of these differences,
which occur from farm to farm as well as from area to area,
may be explained by socio-economic factors such as access
to land, capital or knowledge. The rest are due to differences
in local climates, soils, irrigation facilities, or in pest
infestation, and indicate a certain degree of technological
adjustment by farmers to suit their environments.
“In this context of a diverse environment and of
already diversiﬁed techniques, uniform recommendations
as now developed without systematic on-farm veriﬁcation
on the target areas may have little or no signiﬁcant beneﬁt
over traditional practices. They may well present serious
drawbacks affecting the soybean crop or other components
of the farming system.” Address: 1. CGPRT, editor 2. Senior
agronomist, CGPRT Centre.
2806. Hseu, Ming-Lii. 1987. Improvement of soybean
production in East Java. CGPRT No. 10. p. 321-32. Feb.
J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. Soybean
Research and Development in Indonesia.
• Summary: “East Java produces 60% of the soybean
in Indonesia where the crop has been grown for several
decades. Management techniques in East Java are now
rather advanced, however the area of soybean has gradually
decreased. The main cause of this reduction is the poor yield
per unit area. The yield increased very slowly from 750
kg/ha in 1974 to 850 kg/ha in 1984. The capital invested
increased but the proﬁt has declined gradually. Farmers are
becoming less interested in growing soybeans.
“The Agricultural Technical Mission, Republic of China
(ATM-ROC) has studied the potential for soybean production
in East Java since 1983... Soybeans have a high potential
in East Java, since the net proﬁt can be doubled or even
tripled with proper farm management. Soybean yield could
be increased by: proper planting, use of improved varieties,
intensive management, effective pest control, and good
post-harvest processing and storage.” Address: Specialist,

Agricultural Technical Mission, Republic of China [Taiwan]
to East Java.
2807. Sarasutha, I.G.P.; Maamun, Yusuf; Bahar, Farid A.
1987. Prospects for soybean production in south Sulawesi.
CGPRT No. 10. p. 379-85. Feb. J.W.T. Bottema, F. Dauphin,
and G. Gijsbers, eds. Soybean Research and Development in
Indonesia. [6 ref]
• Summary: “Soybean became an important secondary
crop after rice when Indonesia began importing to fulﬁll the
domestic demand (Sihombing 1985; Djauhari and Malian
1985). Domestic production has never met local demand
except during the ﬁrst 5-year development plan (Sihombing
1985). To meet the increasing demand for soybean, the
government implemented a national programme called
Bimas Palawija (mass guidance for secondary crops), the
aim of which was to persuade farmers to grow soybean, at
least for local needs... The inability of many soybean farmers
to increase productivity is due to improper management
and few or no inputs in the form of fertilizers or pesticides.
Appropriate technological packages leading to high yield are
necessary if farmers are to increase productivity... In South
Sulawesi, farmers have grown soybean intensively since
1979... The total area harvested increased from 10,195 ha in
1982 to 17,885 ha in 1985.” Address: Maros Research Inst.
for Food Crops (MORIF), Ujung Pandang, south Sulawesi
(Celebes).
2808. Smis, Tom. 1987. Soybean intensiﬁcation experience
of the FAO technical co-operation programme in East Java.
CGPRT No. 10. p. 129-40. Feb. J.W.T. Bottema, F. Dauphin,
and G. Gijsbers, eds. Soybean Research and Development in
Indonesia.
• Summary: In October 1985, the Government of Indonesia
initiated a Crash Programme with the objective of obtaining
self-sufﬁciency in soybean production by the end of
REPELITA IV. At the beginning of the Crash Programme,
the main constraints to soybean production in the country
were identiﬁed as: 1. The lack of quality seeds of high
yielding varieties; 2. The prevalence of pests, diseases
and weeds; and 3. The lack of skill and knowledge of the
extension workers and farmers in the ﬁeld of soybean
production techniques. The goals of the Crash Programme
were set on the removal of these 3 constraints.
Concludes that based on the results of the FAO TCP
project (for which extensive data is given), soybean
cultivation practiced in a highly intensive way is very
proﬁtable. In east Java it would be realistic to expect the
average farm productivity to reach 1,750 kg/ha. To reach
this level it will be necessary to adopt the whole package
of improved cultural practices. Gives numerous speciﬁc
recommendations. Address: Technical advisor, FAO TCP/
INS/6653.
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2809. Soejitno, J. 1987. Status and current research of
soybean insect pests in Indonesia. CGPRT No. 10. p. 21726. Feb. J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds.
Soybean Research and Development in Indonesia. [21 ref]
• Summary: Insect pests are one of the major constraints
lowering Indonesian soybean yields, which are still low at
about 0.865 tonnes/ha. Address: Bogor Research Inst. for
Food Crops.
2810. Ehmke, V. 1987. Rotation decks soybean cyst
nematode. Soybean Digest. Mid-March. p. 36, 38.
• Summary: Although nematacides provide good SCN
control (see table listing 9 brands), they can be more
expensive than crop rotation.
2811. Ehmke, V. 1987. Yields blossom under no-till rotation.
Soybean Digest. March. p. 32d, 32f.
• Summary: Heavy herbicide usage is required.
2812. Manuel, Paciencia C.; Huelgas, Romeo R.; Espanto,
Leina H. 1987. Adoption of soybean in Lupao, Nueva Ecija,
The Philippines. CGPRT No. 7. xvi + 57 p. March. Contains
50 tables. (Regional Co-ordination Centre for Research and
Development of Coarse Grains, Pulses, Roots and Tuber
Crops in the Humid Tropics of Asia and the Paciﬁc, Bogor,
Indonesia). Summarized in Palawija News. 1987. 4(1):10-11.
March. [9 ref]
• Summary: This report describes and analyzes the
performance of farmers participating in a package of
technology program. Constraints to better yields were lack of
water during vegetative growth, the occurrence of pests and
diseases, and seed supply.
Some 70-90% of the Philippines’ domestic production
and imports of soybeans is used for animal feeds. Imports
have risen sharply from 136,000 tonnes (metric tons) of
soybean meal in 1979 to 291,000 tonnes in 1983. Imports of
whole soybeans are small: 30,000 tonnes in 1983. Domestic
soybean production in 1983 was a mere 8,000 tonnes.
In human foods, soybeans are most widely used as a
coffee substitute. Only small amounts are used to make
tofu, soy sprouts, and soy sauces. In 1983 the Philippine
Government launched a program to develop soybean
production to offset rising soybean meal imports. “The target
was to be 130,000 hectares planted to soybean in 1986-1987
with a projected yield increase from 1.2 tonnes to 1.8 tonnes
by 1986-1987. The programme aims at approximately 50%
self-sufﬁciency in soybean in 1986-1987.”
In Lupai it was found that 34% of the sample farmers
participating in the soybean program achieved yields
lower than 500 kg/ha of dry grain. Yields conforming to
the national average of 1.2 tonnes/ha were reached by
20% of the participants. “The case study in Lupao permits
the conclusion that the present recommended package of
technology needs further adaption [adaptation] to farm-level

practices; in particular, careful assessment of the place of
soybean in the cropping calendar is necessary.”
Contents: 1. Introduction; 2. The Farmer and His
Environment; 3. Farmer Evaluation of the Pot (Package of
Technologies); 4. Economic Evaluation of the Pot Trials;
5. Constraints to Soybean Production; 6. Conclusions and
Recommendations. Address: 1. Agricultural Economist, Asst.
Prof. & Project Leader, Dep. of Agroc. Economics, UPLBCDEM, College, Laguna 3720, Philippines.
2813. Goodman, Robert; Hauptli, H.; Crossway, A.; Knauf,
V.C. 1987. Gene transfer in crop improvement. Science
236(4797):48-54. April 3. [41 ref]
• Summary: Discusses “wide crosses” using traditional
breeding techniques. Table 1 gives examples of interspeciﬁc
hybridization, i.e., the transfer of genes from one species
to another within the same genus are oats, sugarbeets,
pumpkins, cotton, soybeans, tomato, tobacco, rice, black
currant, potato. Examples of intergenic hybridization, i.e.
the transfer of genes from one genus to another, are bread
wheat and corn/maize. The table contains three tables: Crop
species, donor species, and trait (such as rust resistance,
gall mite resistance). The most common trait is disease
resistance. The most common plant families are the cereals,
Gramineae (wheats, oat, rice, maize) and the nightshade
family, Solanaceae (tomato, potato, tobacco). Address: 1.
Executive vice president, Calgene, Inc., Davis, California
95616.
2814. Chowdhury, Vijay K.; Zehr, Brent E.; Widholm,
J.M. 1987. Effect of herbicide DPX-F6025 (classic),
2(([(4-chloro-6-methyl-pyrimidine-2-yl) amino carbonyl]
amino sulfonyl)) benzoic acid, ethyl ester, on cultured cells
of corn and several geno types of soyabean. Current Science
(Bangalore, India) 56(8):362-63. April 20. [7 ref]
• Summary: This new herbicide “has demonstrated
herbicidal activity on a number of broad-leaf weeds in
soybean.” This class of compounds inhibits the biosynthesis
of the essential amino acids valine and isoleucine (3). “This
results in cessation of cell division and eventual death of the
plant.” Address: 1. Dep. of Genetics, Haryana Agricultural
Univ., Hisar 125 004, India; 2-3. Dep. of Agronomy, Univ. of
Illinois, 1102 South Goodwin Ave., Urbana, IL 61801.
2815. Soybean Digest. 1987. Soybean Digest ‘87 insect
control guide. Soybeans plus corn. April. 8-page color insert.
• Summary: Contains a color photo and description of each
insect, plus a table showing which insecticides kill which
insects.
2816. Athow, K.L. 1987. Fungal diseases. In: J.R. Wilcox,
ed. 1987. Soybeans: Improvement, Production, and
Uses. 2nd ed. Madison, Wisconsin: American Society of
Agronomy. xxii + 888 p. See p. 687-727. Chap. 17. [203 ref]
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• Summary: Contents. 1. Leaf diseases. 2. Root and stem
diseases. 3. Seed diseases. 4. Fungi associated with other
diseases. Address: Purdue Univ., West Lafayette, Indiana.
2817. Beuerlein, Jim; Jeffers, D.L.; Eckert, D. eds. 1987. The
soybean in Ohio. Ohio Extension Bulletin No. 741. iv + 128
p. May. Illust. 28 cm.
• Summary: Bound as a paperback book with a full-color
cover, this is a collection of chapters covering all aspects
of soybean production, with two chapters on feeds and
one on food uses (largely modern soy protein products).
A color photo of each author is given. Contents: 1. Origin
and history of Ohio soybean industry, by Brian McBlain. 2.
Development and growth, by Daniel L. Jeffers. 3. Variety
development, by S.K. St. Martin. 4. Seed quality, by
Miller McDonald. 5. Variety selection, by Jim Beuerlein.
6. Tillage practices, by Donald Eckert. 7. Soil fertility and
crop nutrition, by Jay Johnson. 8. Cultural practices, by
Jim Beuerlein. 9. Growing semidwarf varieties, by Richard
L. Cooper. 10. Disease control, by A.F. Schmitthenner. 11.
Weed control, by Kent Harrison and Ed Stroube. 12. Insect
control, by Ronald Hammond. 13. Multiple cropping, by
Daniel L. Jeffers. 14. Harvesting, drying, handling and
storage, by Bill Schnug and Jim Beuerlein. 15. Production
economics, by Darrel Acker. 16. Soybean marketing
alternatives, by Dean Baldwin. 17. Feeding soybean products
to livestock, by John Staubus, Steve Loerch, Don Mahan,
and Ed Naber. 18. Soybeans as a forage crop, by Robert
Van Keuren. 19. Soybean food products, by Andrew Peng.
20. Problem identiﬁcation and solution, by Jim Beuerlein.
Glossary. Appendix.
Note: This publication was issued by the Ohio
Cooperative Extension Service, not by OARDC (Ohio
Agricultural Research and Development Center, which is
the successor to the Ohio Agricultural Experiment Station,
starting in 1965). Address: Ohio State Univ.
2818. Bhatnagar, P.S. comp. 1987. All India Coordinated
Research Project on Soybean (Indian Council of Agricultural
Research). Eighteenth annual workshop: Proceedings
& Technical Programme. National Research Centre for
Soybean, Khandwa Road, Indore 452 001, India. iii + 160 p.
Held at Univ. of Agricultural Sciences, Dharwad (Karnataka)
1-3 May 1987. No index. 27 cm.
• Summary: The All-India Coordinated Research Project on
soybean has 5 main centers, ten sub centers, and 5 voluntary
centers. The papers in this symposium are mainly about
soybean production, with very little about utilization. At the
back is a “List of participants” (directory). Address: Director,
NRCS.
2819. Bhatnagar, P.S. 1987. Project coordinator’s report.
In: All India Coordinated Research Project on Soybean
(India Council of Agricultural Research). Eighteenth annual

workshop: Proceedings & Technical Programme. National
Research Centre for Soybean, Khandwa Road, Indore
452 001, India. See p. 2-23. Held at Univ. of Agricultural
Sciences, Dharwad (Karnataka) 1-3 May 1987.
• Summary: In 1985-86 some 994,000 tonnes of soybeans
(1.3 million hectares) were produced in India. The yield
was 755 kg/ha, far below the world average of 1,700 kg/
ha. Of this, 78.7% was produced in Madhya Pradesh, and
15.6% in Uttar Pradesh. Yet soybean demand in India is
3.5 million tonnes, due largely to the rapid growth of the
soybean oil industry. This is helping greatly in reducing
India’s dependence on imported oil. He summarizes progress
in soybean research, genetics, breeding, seed production,
production technology, seed physiology, microbiology, plant
pathology, entomology, utilization, and economics. Address:
Director, NRCS.
2820. Fehr, W.R. 1987. Breeding methods for cultivar
development. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 249-93. Chap. 7. [145 ref]
• Summary: Contents. 1. Objectives of cultivar development:
Seed yield, pest resistance, maturity, lodging resistance,
plant height, seed size, seed quality, protein and oil
quantity and quality, shattering resistance, resistance to
mineral deﬁciencies and toxicities (e.g. iron deﬁciency
chlorosis), resistance to herbicide injury. 2. Population
development: Types of populations (two-parent population,
multiple-parent, backcross), hybridization. 3. Inbred line
development: Methods (pedigree, bulk, mass selection,
single seed descent, early generation testing), comparison of
inbreeding methods, number of inbreeding generations. 4.
Inbred line evaluation: Selection before or during replicated
yield tests, replicated tests, resource allocation for yield
evaluation, techniques for plot management (planting, endtrimming, harvest). 5. Breeder seed production: Methods
of puriﬁcation, timing of breeder seed production. 6.
Commercial use of seed mixtures: Marketing of seed, seed
yield, overcoming deﬁciencies of high-yielding cultivars,
stability of performance, other considerations.
Concerning seed size: The seed size of widely grown
soybean varieties ranges from about 12-18 gm per 100
seeds. Soybeans weighing less than 10 gm per 100 seeds
are preferred for natto, whereas soybeans weighing more
than 22 gm per 100 seeds are preferred for various food
uses. Verde, a variety with green seeds that weigh 32 gm
per 100 seeds was developed for processing as a canned or
frozen vegetable. Prize, a yellow-seeded variety weighing
27 gm per 100 seeds, has been used for home gardens, and
for making roasted soy ﬂour and miso. Address: Iowa State
Univ., Ames, IA.
2821. Hartwig, E.E.; Young, L.D.; Buehring, N. 1987.
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Effects of monocropping resistant and susceptible soybean
cultivars on cyst nematode infested soil. Crop Science
27(3):576-79. May/June. [13 ref]
• Summary: “Abstract: Studies of soybean... cultivar
sequence and use of nematicides were conducted on a soil
uniformly infested with the soybean cyst nematode (SCN),
Heterodera glycines Ichinohe. Assumption that new races of
SCN would develop rapidly if only SCN resistant cultivars
were grown had led to speciﬁc recommendations that SCN
resistant cultivars not be grown > 2 yr without rotating with
a SCN susceptible cultivar or a nonhost crop. No ﬁeld data
were available to support the recommendation.” Address:
Stoneville, Mississippi.
2822. Jordan, T.N.; Coble, H.D.; Wax, L.M. 1987. Weed
control. In: J.R. Wilcox, ed. 1987. Soybeans: Improvement,
Production, and Uses. 2nd ed. Madison, Wisconsin:
American Society of Agronomy. xxii + 888 p. See p. 429-60.
Chap. 11. [91 ref]
• Summary: 1. Weed distribution in the Mississippi delta
region. 2. Weed distribution in the Southeast region. 3. Weed
distribution in the Mid-Atlantic region. 4. Weed distribution
in the North Central region. 5. Special weed problems. 6.
Weed population shifts. 7. Losses due to weeds. 8. Control
practices. 9. Tillage and cropping practices. 10. Integrated
weed management. 11. Varietal response to herbicides. 12.
Specialized equipment and techniques. Address: 1. Purdue
Univ., W. Lafayette, Indiana; 2. North Carolina State Univ.,
Raleigh, NC; 3. USDA-ARS, Urbana, Illinois.
2823. National Research Council. 1987. Regulating
pesticides in food: The Delaney paradox. National Academy
Press, 2101 Constitution Ave., N.W., Washington, DC 20418.
See also “Uniform Standards Recommended to Reduce
Potential Cancer Risk from Pesticide Residues.” (6-page
news release. May).
• Summary: Pesticide residues in U.S. foods are of serious
concern. In its worst-case estimate, the study calculated
an increased risk of 5,800 cancer cases per million people
over a 70-year lifetime, far higher than the 1 per million
“acceptable” risk level that EPA often applies to cancer
hazards. The NRC ﬁgure translates to roughly 1.4 million
additional cases of cancer for the current U.S. population–or
20,000 additional cases each year.
About 90% of the total potential oncogenic risk from
pesticides studied could be traced to those registered before
1978, when the EPA began to apply more rigorous tests.
The Delaney amendment only applies to processed foods,
not to fresh ones. Nearly 80% of the estimated risk derived
from just 15 foods, with tomatoes, beef, potatoes, oranges
and lettuce leading the list. Pork as 8th, wheat was 9th and
soybeans were 10th.
According to Soybean Update, June 1, the American
Soybean Assoc. expressed alarm that this study was based

solely on the use of theoretical computer models. Address:
Washington, DC.
2824. Palmer, R.G.; Kilen, T.C. 1987. Qualitative genetics
and cytogenetics. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 135-209. Chap. 5. [348 ref]
• Summary: Contents. 1. Soybean genetics committee. 2.
Soybean genetics newsletter. 3. Genetic type collection. 4.
Soybean germplasm collections. 5. Qualitative genetics. 6.
Cytogenetics. 7. Gene symbol index. Address: 1. USDAARS, Iowa State Univ., Ames, IA 2. USDA-ARS, Soybean
Prod. Research, Stoneville, Mississippi.
2825. Riggs, R.D.; Schmitt, D.P. 1987. Nematodes. In: J.R.
Wilcox, ed. 1987. Soybeans: Improvement, Production, and
Uses. 2nd ed. Madison, Wisconsin: American Society of
Agronomy. xxii + 888 p. See p. 757-778. Chap. 19. [145 ref]
• Summary: Contents. 1. Soybean cyst nematode
(Heterodera glycines Ichinohe). 2. Root-knot nematodes
(Meloidogyne spp.). 3. Reniform nematode (Rotylenchulus
reniformis and R. macrodoratus). 4. Lesion nematodes
(Pratylechus spp.). 5. Lance nematodes (Hopolaimus spp.).
6. Sting nematodes (Belonolaimus spp.). 7. Other nematodes.
8. Nematode management. 9. Prospects for future control of
soybean parasitic nematodes.
There are many different genera and species of
nematodes, but soybean cyst nematode is the most damaging.
Address: 1. Univ. of Arkansas, Fayetteville, AR; 2. North
Carolina State Univ., Raleigh, NC.
2826. Ross, J.P. 1987. Viral and bacterial diseases. In: J.R.
Wilcox, ed. 1987. Soybeans: Improvement, Production, and
Uses. 2nd ed. Madison, Wisconsin: American Society of
Agronomy. xxii + 888 p. See p. 729-55. Chap. 18. [112 ref]
• Summary: Contents. 1. Recent developments in virology.
2. Symptomatology. 3. Transmission. 4. Control. 5. Losses
and yield reductions. 6. Virus identiﬁcation. 7. Virus strains.
8. Bacterial diseases. 9. Bacterial blight. Address: USDAARS & North Carolina State Univ., Raleigh, NC.
2827. Soybean Digest. 1987. Phytophthora heads West. May.
p. 40.
• Summary: “Normally, it takes an average of seven years to
fully develop successful new soybean varieties” says Debi
Baker, Asgrow plant pathologist.
2828. Turnipseed, S.G.; Kogan, M. 1987. Integrated
control of insect pests. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 779-817. Chap. 20. [175 ref]
• Summary: Contents. 1. Plant response to damage. 2.
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Economics of integrated control. 3. Leaf-feeding insects. 4.
Pod-feeding insects. 5. Stem-feeding insects. 6. Seed-, root, or nodule-feeding insects. 6. Components of integrated
control. 7. Interactive impact of insects, weeds, nematodes,
and diseases. Address: 1. Clemson Univ., Blackville, South
Carolina; 2. Univ. of Illinois & Illinois Natural History
Survey, Champaign, IL.
2829. Bhatnagar, P.S. 1987. All India Coordinated Research
Project on Soybean (Indian Council of Agricultural
Research). Project coordinator’s report & summary tables of
experiments 1986-87. National Research Centre for Soybean,
Khandwa Rd., Indore 452 001, India. xxii + 336 p. 27 cm.
• Summary: Contents: Project coordinator’s report: Desired
production of soybean is within our reach, by Dr. P.S.
Bhatnagar (p. i-xxii). Summary tables of varietal trials
(breeding and genetics, p. 1-144). Station trials. Agronomy.
Seed physiology. Soil microbiology. Plant pathology.
Entomology. Agricultural economics. Quality aspects
and utilization. Appendixes. Summary reports. Breeding
trials: Northern hill zone, northern plain zone, central
zone, southern zone. Agronomy trials: Northern hill zone,
northern plain zone, southern zone. Soil microbiology. Plant
pathology. Entomology. Preliminary performance of some
germplasm lines. Pest complex of soybean crop at Indore.
Uniform method of disease rating. Statement showing staff
position in the project. Budget allotment, expenditure and
percent utilization in the project.
The National Research Centre for Soybean, Indore,
has under it ﬁve main centers: 1. G.B. Pant University of
Agriculture and Technology, Pantnagar, UP. 2. J.N. Krishi
Vishwa Vidyalaya-Regional Research Station, Sehore, MP. 3.
University of Agricultural Sciences, Bangalore, Karnataka.
4. Indian Agricultural Research Institute, New Delhi. 5.
Marathwada Agricultural University, Parbhani, Maharashtra.
In addition, there are 10 Sub Centres and 5 Voluntary
Centres.
This report is largely about soybean breeding, variety
development, and agronomy, with almost nothing about
utilization. The utilization chapter contains 3 reports, only
the last of which has any conclusions! (1) “Studies on
feeding of tempeh to determine its effect on growth and
blood picture of pre-school children.” The tempeh was
made with 55 parts sunﬂower seeds and 45 parts soybeans.
It was most acceptable to children when coated with sugar
syrup. (2) “Studies on the partial substitution of ground
meat preparations with edible grade defatted soybean meal.”
(3) “Studies on the acceptability of soymilk blended dahi.”
60 parts soymilk were blended with 40 parts cow’s milk
and made into yogurt using various pure cultures. Address:
Indore, India.
2830. Cole, Desiree C. ed. 1987. Proceedings of the
workshop for the Southern Africa region on basics of

soybean cultivation and utilization. Harare, Zimbabwe: Crop
Science Dep., Univ. of Zimbabwe. 199 p. Held 24 Feb. to 7
March 1986, University of Zimbabwe. Illust. 20 cm.
• Summary: The cover title: “Soyabeans in southern Africa.”
Contents: Opening ceremonies. Welcome remarks.
Opening address. Keynote address.
Soyabean Production (4 papers).
Soyabean Breeding (4 papers).
Rhizobium (5 papers).
Land Preparation (4 papers).
Seed (2 papers).
Diseases of Soyabean (4 papers).
Pests (4 papers).
Soyabean Economics (4 papers).
Soyabean Utilization (6 papers).
Country Reports (1 paper; 8 reports about 6 countries).
A very interesting book. Each chapter in this book
is cited separately Address: Crop Science Dep., Univ. of
Zimbabwe, P.O. Box MP 167, Mount Pleasant, Harare,
Zimbabwe.
2831. Committee on Scientiﬁc and Regulatory Issues
Underlying Pesticide Use Patterns and Agricultural
Innovation. Board on Agriculture. National Research
Council. 1987. Regulating pesticides in food: The Delaney
paradox. National Academy Press, 2101 Constitution Ave.,
N.W., Washington, DC 20418. 272 p. Index. [20+ ref]
• Summary: Potential cancer-causing foods, in order of risk
from pesticide residues: Tomatoes, beef, potatoes, oranges,
lettuce, apples, peaches, pork, wheat, soybeans, beans,
carrots, chicken, corn, and grapes. These 15 foods constitute
nearly 80% of the risk of cancers from pesticide residues.
Address: Washington, DC.
2832. Mennonite Central Committee. 1987. Soybean project.
Agriculture Program, Report No. 14. p. 29-41. July. (Dhaka
[Dacca], Bangladesh).
• Summary: Contents: Introduction. Kharif season
(Chuadanga): Seed contracts and sales, agronomic
observations (stand establishment), insects and diseases, seed
production, cropping pattern survey.
Rabi season (Noakhali, Lakshmipur, Comilla): Seed
sales, agronomic observations (stand establishment, insects,
diseases and other problems, demonstration plots, yields).
Agronomic research: Introduction, Chuadanga (kharif
season, rabi season), Noakhali rabi season (Raipur, Char
Bata, other trials). Seed storage trials. Utilization and
marketing (Thirteen women in Chaudanga and Noakhali
now demonstrate cooking with soybeans. Visit by Ellen
Jayawardene of the Soyfoods Research Centre in Sri Lanka).
Address: Mennonite Central Committee, 1/1 Block “A”,
Mohammedpur, Dhaka -7, Bangladesh.
2833. Beg, Akhtar. 1987. Soybean research in Pakistan.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1060
In: Asian Vegetable Research and Development Center.
1987. Soybean Varietal Improvement: Proceedings of the
International Workshop, Jakarta, Indonesia, 21-22 July 1984.
Shanhua, Taiwan: AVRDC. vii + 93 p. See p. 63-72.
• Summary: Contents: Introduction. History of soybean
research in Pakistan. Problems of soybean production and
research. Research objectives and development activities.
Future soybean research: Evaluation of soybean cultivars for
different areas, evaluation of soybean as a companion crop,
soybean seed production, inoculum production, minimum
tillage. Research ﬁndings: Insect pests and diseases, yield
trials, cropping systems, intercropping of soybean under
shade, varietal trials. Address: National Coordinator
(Oilseeds), Pakistan Agricultural Research Council, P.O. Box
1031, Islamabad, Pakistan.
2834. Pandey, R.K. 1987. The role of IITA soybean
improvement program in tropical Asia. In: Asian Vegetable
Research and Development Center. 1987. Soybean Varietal
Improvement: Proceedings of the International Workshop,
Jakarta, Indonesia, 21-22 July 1984. Shanhua, Taiwan:
AVRDC. vii + 93 p. See p. 31-36. [8 ref]
• Summary: Contents: Introduction. Tropically adapted
cultivars. Seed longevity and establishment. Nitrogen
ﬁxation in soybeans. Drought and excessive moisture.
Insects and diseases. Evaluation and conferences. Address:
Agronomist/Breeder, and Coordinator, South and Southeast
(Asia) IITA Grain Legume Improvement Program, Rice
Farming Systems Program, IRRI, P.O. Box 933, Manila,
Philippines.
2835. Sumarno, -. 1987. Soybean breeding for Indonesian
cropping systems. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement:
Proceedings of the International Workshop, Jakarta,
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii +
93 p. See p. 9-13. [3 ref]
• Summary: Contents: Introduction. Potential soybean
areas. Problems in soybean production. Breeding objectives:
Adaptability to minimum or no tillage, and weeding,
earliness, seed viability, season speciﬁcity, low pH tolerance,
shade tolerance, pest resistance, disease resistance, breeding
methodology, regional yield evaluation. Research ﬁndings.
Research collaboration. Address: Soybean Breeder, Bogor
Research Inst. for Food Crops, Bogor, Indonesia.
2836. King, Carpenter. 1987. Soybean growers now
competing in world market. News (Florence, South
Carolina). Sept. 21.
• Summary: Dr. Jim Palmer, state soybean extension
specialist, advised farmers to choose disease resistant
varieties to reduce the need for expensive chemicals, and to
eliminate marginal land from soybean production. Yields
of 35 bu/acre are necessary to survive. Palmer also warned

that the individual farmer needs to become more aware
of the world-wide marketing of soybeans and how world
events effect the crop. “We are in a world-wide market now
and there is no escaping it.” Computers and biotechnology
are seen as ushering in one of the biggest breakthroughs in
agricultural history. But agriculture is losing its political
clout as the number of farmers decreases. In 1787 America
was 90% farmers; today it is 2% farmers.
2837. Asian Vegetable Research and Development Center.
1987. Bibliography of soybean rust: 1895-1986. AVRDC
Library Bibliography Series No. 4. viii + 103 p. Sept. Author
index. Subject index. Geographical index. 25 cm. [321 ref]
• Summary: Compiled by P.L. Hwang, F.C. Chen, and C.C.
Wei, this bibliography contains abstracts of documents about
soybean rust which are available in the AVRDC Library.
Contents: Explanatory note. General information. Pathogen
morphology and taxonomy. Physiology and biochemistry.
Epidemiology. Pathogenic specialization. Etiology. Yield
loss. Disease management: General, chemical control,
biological control, host resistance, cultural control. Address:
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.
2838. J. of the American Oil Chemists’ Society. 1987. USDA
revises grain standards. 64(9):1282. Sept. [1 ref]
• Summary: “The new grain handling rules will prohibit
the recombining or adding of dockage or foreign material to
grain. Dockage and foreign material include dust from bins
and sweepings from elevators.”
“FGIS has changed the deﬁnition of insect infestation
for grains. Soybeans... will be considered infested when they
contain two or more live weevils, or one live weevil and ﬁve
or more other live insects.”
Details: Federal Register, June 30, 1987, pp. 24414-42.
2839. Kilen, T.C.; Hartwig, E.E. 1987. Identiﬁcation of
single genes controlling resistance to stem canker in soybean.
Crop Science 27(5):863-64. Sept/Oct. [8 ref]
• Summary: “Stem canker [caused by Diaporthe
phaseolorum (Cke, & Ell.) Sacc. var. caulivora Athow
& Cald.; ﬁrst described in 1948] is a serious disease of
soybean... in many areas of the USA... Two major dominant
alleles for resistance have been found in `Tracy-M’, each of
which conditions complete resistance. However...” Address:
Research geneticist, and research agronomist, respectively,
Soybean Production Res. Unit, USDA-ARS, P.O. Box 196,
Stoneville, Mississippi 38776.
2840. Marking, Syl. 1987. Computer weeds out herbicides.
Soybean Digest. Aug/Sept. p. 36.
• Summary: This software program (whose name is not
given) was developed by Harold Coble, North Carolina
State Univ. weed scientist. The ﬁrst of its kind, it will help
you choose the best herbicide based on effectiveness and
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cost. The model ﬁgures what your losses would be from
weeds with no treatment, then ﬁgures the most effective and
economical treatment.
2841. Soybean Digest. 1987. Prospecting for new varieties.
Aug/Sept. p. 19.
• Summary: Ted Hymowitz estimates that the Chinese have
more than 25,000 soybean strains in their collection. Nearly
all the genes in varieties grown by U.S. farmers originate
from only 20 plant introductions. Closely related varieties
are more likely to be uniformly susceptible to a particular
pest than comparatively unrelated varieties. Hence the
concern with the narrow genetic base for soybeans, and
efforts to broaden it. Soybean rust, not found in the USA, is
devastating in Southeast Asia.
2842. Wax, Loyd M.; Jacobsen, Barry J.; Kogan, Marcos.
1987. Managing soybean pests. Illinois Research (Illinois
Agric. Exp. Station, Urbana) 29(2/3):12-16. Summer/Fall. *
• Summary: Each year pests cause losses of 10 to 30% of
the Illinois soybean crop. Losses due to weeds may be as
high as 20%, when the current costs of control are added to
losses in yield and quality. Control involves both chemical
and nonchemical measures. Nonchemical measures consist
primarily of preplanting tillage, postplanting cultivation,
using weed-free seed, and following good crop rotation
practices. Virtually all soybean acreage in Illinois receives
at least one application of a herbicide. These treatments
can come at any stage of the plants life–preplanting,
preemergence, and postemergence. Soybean diseases may
reduce yields in Illinois by 10 to 15% each year. These
yield losses can be reduced by a comprehensive disease
management program that includes all four of the basic
methods of control: exclusion, eradication, protection, and
planting disease-resistant varieties.
Historically, four arthropod pests–green cloverworms,
bean leaf beetles, grasshoppers, and spider mites–have
accounted for 96% of the soybean acreage that has ever been
treated with pesticides in Illinois. Soybean are inherently
defended chemically against many pests. One inherent
mechanism after an initial attack is the production of
defensive chemicals called phytoalexins. Soybean plants
that have been eaten by an insect at an early stage of growth
are more resistant than undamaged plants to the same or to
other insect species. Address: 1. USDA Research Agronomist
and Prof. of Agronomy; 2. Prof. of Plant Pathology; 3.
Entomologist, Illinois Natural History Survey and Prof. of
Agricultural Entomology. All: Univ. of Illinois, Urbana, IL
61801.
2843. Akobundu, I.O.; Poku, J.A. 1987. Weed control
in soybeans in the tropics. In: S.R. Singh, K.O. Rachie,
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics:
Research, Production and Utilization. New York, etc: John

Wiley & Sons Ltd. xx + 230 p. See p. 69-77. Chapt. 6.
• Summary: Contents: Introduction. Weed interference:
Critical period for competition. Methods of weed control: 1.
Cultural methods, including weeding by hand, draft animals,
and machines; tillage; mulching and crop rotation (important
because it helps prevent colonization by weeds that mimic
crops). 2. Biological weed control, involving the suppression
of weeds by insects, plants and microorganisms. Use of plant
pathogens (mycoherbicides) to control weeds in soybeans
has been highly successful in temperate agriculture. The
fungus Colletotrichum gloesporioides is now on the market.
3. Chemical control, though little has been published about
herbicide use in tropical Africa. 4. Preventive weed control,
one of the least costly options, uses measures to minimize
the movement of weed seeds from infested ﬁelds to clean
ones. 5. Integrated weed control involves a mix of the above
methods.
In the tropics, weeds are the major pests of improved
cultivars, particularly food legumes such as soybeans.
They reportedly reduce yields 12-80%. Those commonly
associated with soybean are annual grasses, annual broadleaf
weeds, perennial grasses, and sedges. Weeds interfere with
crops by competing for nutrients, water and light. They
may also introduce allelochemicals into the habitat they
share with crops. Address: International Inst. of Tropical
Agriculture (IITA), PMB 5320, Ibadan, Nigeria.
2844. Hassan, Mahmoud Zaki; Abdalla, Saﬁa Tamam. 1987.
Soybean oil and meal: The focus for production and research
in Egypt. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell.
eds. 1987. Soybeans for the Tropics: Research, Production
and Utilization. New York, etc: John Wiley & Sons Ltd. xx +
230 p. See p. 93-99. Chapt. 9.
• Summary: The area cropped to soybean in Egypt has
increased rapidly over the past decade. In 1972 only 1,100
ha were planted to the crop whereas in 1983 the ﬁgure was
62,000 ha. During the same period the average seed yield
increased from 1.1 tonnes/ha to more than 2.5 tonnes/ha.
In 1980 soybean oil represented about 5% of the edible oil
consumed in the country (386,000 tonnes) and soybean meal
contributed about 35% of the requirements of the poultry
industry.
Constraints on production include the competition for
arable land; lack of elite varieties adapted to local conditions;
damage by insects, which are difﬁcult to control in the dry
season when soybeans are grown; poor crop establishment
because of dense soils; and high requirements for nitrogen
fertilization because of the limited nodulation by local
rhizobia. To date, some progress has been made on all these
fronts in the Agricultural Research Center (ARC).
Tables show: (1) Yield of seven early maturing varieties
grown in ﬁeld trials at two sites in 1983 (Sakha and Sids)
and four sites in 1984 (Nubaria, Sakha, Gemmeiza, and
Bahteem). (All sites were planted in the ﬁrst half of May).
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The highest yields in 1983 were from Crawford at Sakha
(3.80 metric tons per ha) and in 1984 from Clark at Bahteem
(5.42 mt/ha).
(2) Evaluation of seven soybean varieties in late planted
yield trials conducted at three sites in 1983 and 1983. (All
sites were planted in the ﬁrst half of June). The highest yields
in 1983 were from Clark at Menia (5.59 mt/ha) and in 1984
from Forrest at Giza (3.98 mt/ha).
(3) Evaluation of six very early maturing varieties at two
sites in 1983 and 1984. (All sites were planted in the ﬁrst
week in April). The highest yields in 1983 were from Clark
at Sakha (2.58 mt/ha) and in 1984 from Lakoa at Gemmeiza
(4.24 mt/ha).
(4) Evaluation of 12 varieties’ resistance to the cotton
leaf worm in a ﬁeld experiment. (5) Seed qualities of 12
varieties as determined by in vitro germination test and
emergence from seeds planted in pots under stress. The
varieties are: Calland, Crawford, Clark, Cutler 71, Will,
Kent, Delmar, Mitchell, Pella, Desoto, Columbus, Union.
For the in vitro experiment numbers are given for 100-seed
weight, hard seed (%), fungal seed (%), radicle length (mm).
For the pot test: Germination (%) ad % seed emergence
(Calland is highest at 79%).
(6) Yield of Columbus as affected by plant population
and distribution at three sites in 1981.
(7) Nodulation and top dry weight of at 35 and 70 days
after seeding as inﬂuenced by inoculation with Rhizobium,
method of inoculation, and N [nitrogen] fertilizer in an
experiment conducted in farmers’ ﬁelds at three sites in
Menia governate in 1982.
(8) Soybean nodulation, dry matter production and yield
of (A) nodulating and (B) nonnodulating Clark isolines at
three rates of N fertilizer in ﬁeld experiments, Gemmeiza and
Shandaweel, 1983. Address: Food Legume Research Section,
Field Crop Research Inst., Agricultural Research Center,
Giza, Egypt.
2845. Higdon, M.L.; Keaster, A.J. 1987. Soybean insects in
Missouri. Missouri Agricultural Experiment Station, Special
Report SR358. 16 p. Oct.
• Summary: Contents: Introduction. Seed feeders: seedcorn
maggots and beetles. Chewing insects: grasshoppers, bean
leaf beetles, southern corn rootworms, grape colaspis, blister
beetles, green cloverworms and loopers, corn earworms.
Sucking insects: stinkbugs, potato leafhoppers, tarnished
plant bugs. Tiny creatures: spider mites, thrips, whiteﬂies.
Beneﬁcials: beneﬁcial insects, birds, toads, diseases, spiders,
parasitic and predatory insects.
“A soybean crop is most susceptible to insect injury
twice during its season: ﬁrst, just after planting, by seed and
sprout feeders, and, second, late in the season, by pod feeders
when the pods are ﬁlled and nearly mature.”
“This publication is offered to help you identify the
insects you are most likely to encounter in your ﬁelds.

The insects are grouped according to their feeding habits.
Included are pictures, descriptions, brief biologies, damage
potentials and control considerations for 14 of the most
common insects found in Missouri soybean ﬁelds.”
2846. Jackai, L.E.N.; Singh, S.R. 1987. Entomological
research on soybeans in Africa. In: S.R. Singh, K.O. Rachie,
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics:
Research, Production and Utilization. New York, etc: John
Wiley & Sons Ltd. xx + 230 p. See p. 17-24. Chapt. 2.
• Summary: The soybean is often referred to as a new
crop in Africa; the earliest record of its cultivation on the
continent was by the French in Algeria in the early 1800s.
Subsequent reports showed that the crop was grown in
Nigeria, Uganda, Zaire, and Zimbabwe in the early 1900s. In
Zimbabwe, soybeans have been produced mainly on largescale farms.
Note: We have been unable (as of Feb. 2019) to ﬁnd any
document showing the cultivation of soybeans in Algeria or
in Africa in the early 1800s. Unfortunately, the authors cite
no source for their statement.
At present, the only insects that are major soybean
pests in Africa are stink bugs in West and Central Africa
and the defoliators, namely Spodopters spp., T. oricalcea,
Chrysodeixis spp. and, possibly, in East and Southern
Africa, the beanﬂy. Conventional chemical control has been
the principal method used on soybean pests in Africa as
elsewhere. Underscoring all research requirements for the
future is the need for accurate surveys of pests–what species
occur and how much reduction they cause in soybean yield.
Address: International Inst. of Tropical Agriculture (IITA),
PMB 5320, Ibadan, Nigeria.
2847. Oyekan, P.O.; Naik, D.M. 1987. Fungal and bacterial
diseases of soybean in the tropics. In: S.R. Singh, K.O.
Rachie, and K.E. Dashiell. eds. 1987. Soybeans for the
Tropics: Research, Production and Utilization. New York,
etc: John Wiley & Sons Ltd. xx + 230 p. See p. 47-52. Chapt.
4.
• Summary: Contents. Introduction. Seed decay. Bacterial
diseases of foliage. Fungal diseases of root, stem, pods and
foliage. Conclusion.
In 1977, soybean diseases accounted for world losses of
roughly 7 million tonnes. About one-third of the more than
100 pathogens reported to infect soybeans are considered
economically important. Seed deterioration is a major
problem in the tropics, with several pathogens contributing
to the losses, although physiologic factors are also key
contributors. Now is the time to investigate the epidemiology
and control of the diseases that have been observed but are
not yet major constraints. Address: 1. Obafemi Awolowo
Univ., Inst. of Agricultural Research and Training, Moor
Plantation, Ibadan, Nigeria; 2. Dep. of Research and
Specialist Services, Causeway, Harare, Zimbabwe.
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2848. Passwater, R.A. 1987. Surprise, surprise! Pesticides in
foods cause cancer. Whole Foods. Oct. p. 14-15.
• Summary: The National Academy of Sciences has just
reported that pesticide residues on food cause about 20,000
cases of cancer a year. 90% of these cancers were caused by
pesticides registered before the stricter 1978 regulations went
into effect, and 45% were attributed to food that EPA does
not consider as having a “processed form.”
According to a review of Earl Mindell’s New and
Revised Vitamin Bible, by James A. Lowell, PhD. (Nutrition
Forum, June 1986) Passwater claims to have a Ph.D. from
Bernadean University, an unaccredited correspondence
school that was never legally authorized to grant any
degrees.
2849. Singh, B.B. 1987. Soybean research and development
in India. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds.
1987. Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 111-18. Chap. 11.
• Summary: Dr. Singh formerly coordinated the All India
Co-ordinated Soybean Research Project at Pantnagar Univ.,
India. This is one of the best summaries seen of the history of
the soybean and the early days of its utilization in India. The
history is divided into pre-1965 and “from 1965 to 1985.”
Developing a market: “More than 85 solvent extraction
plants existed in India in 1970, and most were running well
below their planned capacity. Four scientists from Pantnagar
University including myself went to M/S Prag Oil and Ice
Mills, Aligarh” and convinced the owner to try solvent
extraction of soybeans. “At the same time we at Pantnagar
University collaborated with the missionaries running Knave
Technical Institute to establish an extruder cooking plant
at Bereilly. The plant was to use the defatted soybean meal
from Aligarh and convert it into textured soybean protein
(TSP), a substitute for meat, that would have a vast market
for the vegetarians in India. The two products–soybean
oil and TSP named ‘Nutri Nugget’–immediately became
popular. Thus almost the entire soybean was being used as
human food.
“This marked the beginning of soy-based industries in
India. In the ﬁrst year, both operations were so successful
that the managers came to Pantnagar and hired four
agricultural graduates each to promote soybean cultivation
on contract around Aligarh and Bareilly... Working in
collaboration with University of Illinois, we also developed a
factory to produce soybean milk...
Present production and future potential: Among
the states the most signiﬁcant development in soybean
production has occurred in Madhya Pradesh because of
the state government’s active interest. Soybean cultivation,
utilization and marketing are being promoted by the
M.P. State Co-operative Oil Seed Growers’ Federation.

This federation provides incentives, including on-farm
demonstrations, arranging availability of improved seeds,
Rhizobium culture, insecticides, fungicides, fertilizers, etc.
and assisting in the marketing of the produce by liaising with
the processors.
In Madhya Pradesh, solvent-extraction capacity is
830,000 tonnes/year of soybean but is expected to soon reach
1.29 million tonnes. Considering the rapid growth in soybean
production and utilization, Madhya Pradesh is often called
the “soybean state” of India.
Tables show: (1) Performance of three varieties (Hardee,
Bragg, and Semmes) at Pantnagar, 1967-1971. (2) Soybeans
lines resistant to yellow mosaic and rust. (3) List of improved
soybean varieties released in India. For each is given the
variety name, area of adaptation, maturation time (days), and
yield potential (tonnes/ha). The varieties are: Ankur, Alankar,
Shilajeet, PK-262, PK-327, PK-308, PK-416. (4) Soybean
area and production of six different states of India, 1983-83.
The states, in descending order of production (in million
metric tons) are: Madhya Pradesh (600), Uttar Pradesh (105),
Rajasthan (10), Himchal Pradesh (5), Bihar (5), Gujarat (5).
Address: International Inst. of Tropical Agriculture, Ibadan,
Nigeria.
2850. Singh, B.B. 1987. Soybean research and development
in India: History from 1965 to 1985 (Document part). In:
S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987.
Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 113. Chap. 11.
• Summary: “Numerous agricultural universities were
established during 1960-63, supported by government,
which was intent on dealing with perennial food shortages.
Projects to boost food production in the mid-1960s received
synergistic support from agriculture-related industries and
government, which not only ensured seed production, farm
credit, irrigation water, fertilizers and pesticides but also
provided food storage and processing capacity to create a
market for the produce. The country’s agriculture was about
to take off, with improvements already under way for dwarf
wheat and rice varieties.
“At this time G.B. Pant University of Agriculture and
Technology, Pantnagar, and Jawaharlal Nehru Krishi Viswa
Vidyalaya, Jabalpur, collaborated with the University of
Illinois, USA, to take a fresh look at soybean production
in India. The preliminary trials conducted at Pantnagar
and Jabalpur in 1965-66 using soybean varieties from the
southern USA were encouraging, with some varieties (Bragg
and Hardee, for instance) yielding 3-4 tonnes/ha within 110130 days (compared with average yields of 1-1.5 tonnes/
ha by other pulses like green gram (Vigna aureus), black
gram (V. mungo), and pigeon pea (Cajanus cajan)). This was
encouraging because the production of pulses and oilseed
crops in India had plateaued at about 11-12 million tonnes.
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A rapid increase in population was reducing per-person
availability of protein and oil and was resulting in serious
malnutrition.
“The results prompted ICAR to initiate, on 1 April 1967,
an all-India project for coordinated research on soybeans,
with main centres–at Pantnagar, Jabalpur and Delhi–and
several subcentres. Substantial funds were committed to the
project by ICAR as well as AID (the United States Agency
for International Development), which was providing
technical assistance to a number of agricultural universities
in India. Each main centre had at least one breeder, one
agronomist, one plant pathologist, one entomologist, one
microbiologist, one food scientist and an economist. Varietal
trials were conducted at several locations in 1967 and 1968,
and based on outstanding performance, Bragg–a soybean
variety from Mississippi–was released in 1968 for general
cultivation. Sizable quantities of seed were imported and
multiplied on the farm of Pantnagar University and on
large farms around Pantnagar in 1969. The ﬁrst commercial
crop was grown by farmers in 1970 and, with this, came
numerous problems and questions.” Address: International
Inst. of Tropical Agriculture, Ibadan, Nigeria.
2851. Singh, S.R.; Rachie, K.O. 1987. Introduction. In: S.R.
Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. Soybeans
for the Tropics: Research, Production and Utilization. New
York, etc: John Wiley & Sons Ltd. xx + 230 p. See p. xv-xx.
• Summary: Contents: Introduction. Production. Constraints.
Outlook. The soybean has proved more useful than
many other grain legumes because it is a good source of
both protein and oil, and it is well adapted to temperate
conditions. Soybean is easier than its competitors to improve
genetically because of its higher number of chromosomes
(2n = 40 compared with 2n = 14 and 2n = 20 for other grain
legumes).
Most of the credit for bringing this plant into the
twentieth century must go to a small group of brilliant,
highly dedicated crop scientists who began using modern
methods of plant improvement during the past 50 years.
Soybean yields in Africa were the lowest, 660 kg/ha,
while those in East Asia were next lowest, 960 kg/ha. An
FAO study indicates potential soybean production in Africa
on about 145 million hectares if inputs were low and up to
270 million hectares under high-input conditions.
The main barriers to soybean production in the tropics
are biological constraints on the crop and the lack of markets.
The lack of early progress on production in the tropics is
attributed largely to the lack of a critical mass of researchers
working in a multidisciplinary fashion, the lack of a clear
understanding of the unique problems of soybeans in the
tropics, and the lack of improved germplasm.
But gradually, the technical obstacles to production
began to be understood and addressed by soybean
researchers at international centers (especially at the

International Institute of Tropical Agriculture in Ibadan,
Nigeria, and the Asian Vegetable Research and Development
Center, in Taiwan) and several national programs.
Increasingly scientists in developed countries began to
lend their expertise and germplasm. Among the most helpful
were INTSOY (the International Soybean Program at the
University of Illinois) and the NIFTAL Project (studying
nitrogen-ﬁxing plants at the University of Hawaii).
By the mid-1970s, systematic study of major constraints
had begun. The major biologic constraints identiﬁed
during this period included: Seed longevity under ambient
storage, poor nodulation, shattering in temperate varieties,
the complex of pests and diseases, and sensitivity to
photoperiod.
Several challenges remain: The most immediate and
crucial concern is to develop attractive, easily prepared
local dishes from soybeans. Address: International Inst. of
Tropical Agriculture (IITA), PMB 5320, Ibadan, Nigeria.
2852. Talekar, N.S. 1987. Insects damaging soybean in
Asia. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds.
1987. Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 25-45. Chapt. 3.
• Summary: Although native to Asia, the soybean gives
much lower yields there than in North America or Brazil
where the crop was introduced only recently. One important
reason is that soybean insect pests are well established in
Asia, causing damage from shortly after germination through
harvest and in storage. Chronologically, according to the
plant parts attacked, the major pests can be categorized as
stem feeders, defoliators, and pod feeders. If not controlled,
they can cause losses of 100%. Of all the insects, tiny ﬂies
belonging to the family Agromyzidae (Diptera), commonly
called beanﬂies, are the most destructive. Address: Asian
Vegetable Research and Development Center (AVRDC), P.O.
Box 42, Shanhua, Tainan 741, Taiwan.
2853. Thottappilly, G.; Rossel, H.W. 1987. Viruses affecting
soybean. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds.
1987. Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 53-68. Chapt. 5.
• Summary: Contents: Introduction. Soybean mosaic virus.
Cowpea milk mottle virus. Indonesian soybean dwarf virus.
African soybean dwarf virus. Mungbean yellow mosaic
virus / Horsegram yellow mosaic virus. Cowpea yellow
mosaic virus. Cowpea severe mosaic virus. Tobacco ringspot
virus. Tobacco streak virus. Peanut mottle virus. Soybean
stunt virus. Bean yellow mosaic virus. Alfalfa mosaic virus.
Cowpea aphid-borne / Blackeye cowpea mosaic / Azuki
bean mosaic. Blackgram mottle virus. Soybean crinkle leaf
virus. Soybean yellow vein virus. Other whiteﬂy-transmitted
diseases. Viruses from other regions. Diseases caused by
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mycoplasma-like organisms. Conclusions.
Eighteen viruses have been reported from soybeans in
the tropics. Beyond doubt soybean mosaic viris (SMV) is the
most frequently isolated virus of soybean; it probably occurs
wherever soybean is grown. The disease caused by SMV
was noted by Clinton (1916) in the USA as early as 1915.
A discussion of each virus is given. Address: Virology Unit,
International Inst. of Tropical Agriculture (IITA), PMB 5320,
Ibadan, Nigeria.
2854. Howell, Robert W. 1987. Soybeans in Illinois. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):3-5.
Summer/Fall.
• Summary: For more than 50 years, Illinois has had more
soybean acreage than any other state. In all but one of those
years, Illinois soybean production topped that of all other
states. In 1986, total production on 9.15 million acres in
Illinois was 366 million bushels [40 bu/acre yield]–about
3 million more bushels than its nearest competitor, Iowa.
Illinois also has the largest processing capacity, and the
pricing system for buying and selling soybean contracts on
the Chicago Board of Trade is based on delivery to Decatur.
The dominance of Illinois in the soybean industry is no
accident. Illinois farmers, industrialists, researchers, and
educators have been leaders in the introduction of soybeans
and the growth of the industry since its beginnings. Illinois
farmers and processors such as Stoddard, Staley, and Funk
helped to bring soybean fame to Illinois.
Research on soybeans began at the University of Illinois
almost as soon as the Agricultural Experiment Station was
established. Work on food uses began in the Department of
Home Economics in 1930. Scientiﬁc breeding began at the
University of Illinois when Clyde M. Woodworth joined
the faculty in 1920. He produced the ﬁrst map of soybean
chromosomes and developed the ﬁrst varieties from directed
hybridization. Until recently, varieties available to farmers
were developed almost entirely in the cooperative program
of the states and the USDA.
The pathologists Koehler (1924) and Sinclair have been
major innovators in the study of soybean diseases. It took a
while to produce good chemical weed control for soybeans
because 2,4-D and other early herbicides were selective
for broadleaf plants; that is, they were as damaging to
soybeans as to their weed targets. When suitable chemicals
became available in the 1960’s, chemical weed control in
soybeans quickly became the standard practice. Integrated
Pest Management, the tool of the 1980’s, economically
and environmentally provides the most effective control.
Soybean physiology research at the University of Illinois
is exceptionally strong, particularly in the areas of
photosynthesis and nitrogen metabolism. Established in
1965 by the USDA, the soybean photosynthesis unit has won
worldwide recognition.
Nearly all soybean states have adopted “check-off”

[checkoff] plans that call for withholding at the ﬁrst point
of sale contributions of from ½ cent per bushel in Illinois
to 2 cents per bushel in Wisconsin. These funds are used
for market promotion and for research and education. In
Illinois the check-off program is administered by the Illinois
Soybean Program Operating Board (ISPOB), which was
established in 1974. Address: Prof. Emeritus, Agronomy,
Univ. of Illinois, Urbana, IL 61801.
2855. Soybean Digest. 1987. Soybean Digest ‘88 weed
control guide: Tankmixes and herbicides. Dec. 16-page and
8-page inserts.
• Summary: Part I is Tankmixes (16 p.). A table lists 3 types
of tankmixes (Preplant, preemergence, and postemergence)
for two types of weeds (grasses and broadleaves). A tankmix
is a mixture of 2 or more herbicides. A weed identiﬁcation
guide shows perennial broadleaves, large-seeded annual
broadleaves, and small-seeded annual broadleaves. Part
II is Herbicides (8 p.). Contains all the same categories as
tankmixes. There are about 25 herbicides for each of the
three usage times. There are 36 grasses and 60 broadleaves.
2856. Harrison, Slater. 1987. Re: Resting in Pennsylvania
after work with soybeans in Bangladesh. Letter to William
Shurtleff at Soyfoods Center, Dec. 2 p. Typed, with
signature.
• Summary: Slater and Naomi Harrison just had a son named
Takeha Curry Harrison. Slater is recovering from GuillainBarre Syndrome and writing a book about rural technology
in Bangladesh. He is thankful to God for the joy of life on
his 9 acre mountain farm. P.S. “I wish woodchucks weren’t
so crazy about edamame.” Address: 699 Belmont Ave.,
Williamsport, Pennsylvania 17701.
2857. Zandigiacomo, P. 1987. Some observations on soybean
pests in Italy. Eurosoya No. 6. p. 62-65. Dec. [20 ref]
• Summary: “Recently a rapid increase in the area under
soybean cultivation has taken place in Italy, above all in the
northern regions. From a few hundred hectares in 1983 it has
reached an estimated 250,000 ha in 1986. Thus it became
possible to interrupt the monoculture of maize in many
regions, increasing the complexity of the agro-ecosystem
and favoring a greater equilibrium of the biocenosis.” Pests
and diseases have also increased. Address: Inst. of Plant
Protection, Udine Univ., P. le M. Kolbe, 4-33100, Udine,
Italy.
2858. Bifani, Paolo. 1987. Socio economic aspects of
technological innovation in food production systems. In:
G.B. Marini-Bettolo, ed. 1987. Towards a Second Green
Revolution: From Chemical to New Biological Techniques
in Agriculture in the Tropics. New York & Amsterdam:
Elsevier. See p. 177-221. [70* ref]
• Summary: Discusses famine and malnutrition in the midst
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of plenty. Worldwide, soybeans have the following yield
losses to pests: Weeds 13.5%, diseases 11.1%, and insects
4.5%. Address: Consultant, UNEP, Geneva, Switzerland.
2859. Nicaragua, Departamento de Entomologia,
Centro Experimental del Algodon. 1987. Informe de
la Experimentacion Realizada por el Departamento de
Entomologia–Centro Experimental del Algodon [Report of
experiments carried out by the Department of Entomology
1987-1988]. Leon: Centro Experimental del Algodon;
Nicaragua. 97 p. [Spa]*
2860. Okigbo, Bede N. 1987. Towards a new Green
Revolution: From chemicals to new biological techniques
in the improvement of tropical African agriculture. In:
G.B. Marini-Bettolo, ed. 1987. Towards a Second Green
Revolution: From Chemical to New Biological Techniques
in Agriculture in the Tropics. New York & Amsterdam:
Elsevier. See p. 457-81. [16 ref]
• Summary: The greatest problem facing the world today is
that of inequality in the capabilities of countries in different
parts of the world to effectively tackle the problem of
producing enough food to meet demands of their rapidly
rising populations. The African food crisis is of major
worldwide concern in this regard. There is general consensus
among recent reports on the present and future trends of
events in Africa that political and ecological crises are
concurrent with the agricultural, food and demographic
crises. The overall result is that most countries in SubSaharan Africa are increasingly relying on food imports
and/or food aid to satisfy demands at a time when they lack
foreign exchange and are bearing unprecedented heavy
foreign debt burdens.
“While in absolute terms agricultural and food
production rates have been steadily going up at a reasonable
rate of 1-2% per annum since the 1970s, the number of
people to be fed is increasing at a faster rate than that of food
production and averages 3% per annum.”
“All the IARCs have as their general objective the
execution of mission-oriented research and training on
CGIAR mandated commodities and/or problems that directly
or indirectly contribute to the quantitative and qualitative
improvement of food production in the major ecological
zones in the developing countries of the world.”
“Soybeans are a new crop in tropical Africa. Although
areas of Sub-Saharan Africa suitable for soybeans vary
from 140-270 million hectares, less than 5% of this area is
currently being utilized. Early attempts to grow soybeans
from colder climates in the tropics encountered problems
of low seed viability, low yields, inability to nodulate
with indigenous rhizobia, shattering, stink bug and virus
damage. Improved soybeans adapted to the tropics have
been developed at IITA with satisfactory levels of storability,
ability to nodulate with indigenous rhizobia and yields of

1.5-3.5 tonnes/ha.”
The International Institute of Tropical Agriculture
(IITA) is one of 13 international agricultural research
centers (IARCs), supported by the Consultative Group for
International Agricultural Research (CGIAR). It is one
of four IARCs located in Africa. Address: IITA, Ibadan,
Nigeria.
2861. Ouren, T. 1987. Soyabonne adventiver i Norge
[Soyabean adventitious weeds in Norway]. Blyttia 45(4):175185. [25 ref. Nor; eng]*
Address: Inst. Geograﬁ, Norges Handelshoyskole, 5035
Bergen-Sandviken, Norway.
2862. Altamirano-Arostegui, S.; Velasquez-Silva, J.M. 1987.
Comportamiento de cinco herbicidas post-emergente en
forma de mezcla para el control de hoja ancha y gramineas
en el cultivo de la soya (Glycine max L.) [Performance of
ﬁve post-emergent herbicides applied in mixture for the
control of broad-leaved weeds and grasses in a soyabean
(Glycine max L.) crop]. In: Informe de las Labores de la
Seccion de Agronomia Centro Experimental del Algodon.
See p. 99-106. [Spa]*
Address: Centro Experimental del Algodon, Posoltega,
Nicaragua.
2863. Altamirano-Arostegui, S.; Velasquez-Silva, J.M.
1987. Prueba de tres herbicidas en forma pre-emergente o
de cobertura en el cultivo de soya (Glycine max L.) [Trial
of three herbicides applied pre-emergence to a soyabean
(Glycine max L.) crop]. In: Informe de las Labores de la
Seccion de Agronomia Centro Experimental de Algodan. See
p. 89-98. [Spa]*
Address: Centro Experimental del Algodon, Posoltega,
Nicaragua.
2864. Altamirano-Arostegui, S.; Velasquez-Silva, J.M. 1987.
Prueba de tres herbicidas post-emergentes para el control de
hoja ancha en el cultivo de soya (Glycine max L.) [Trial of
three post-emergence herbicides for control of broad-leaved
weeds in a soya bean (Glycine max L.)]. In: Informe de las
Labores de la Seccion de Agronomia Centro Experimental
del Algodon. See p. 81-88. [Spa]*
Address: Centro Experimental del Algodon, Posoltega,
Nicaragua.
2865. Brettell, J.H. 1987. Pests: The safe and efﬁcient use of
crop chemicals as part of integrated pest control. In: Desiree
L. Cole, ed. 1987. Proceedings of the Workshop for the
Southern Africa Region on Basics of Soybean Cultivation
and Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 133-35. 20 cm.
• Summary: “Summary: The safe and efﬁcient use of crop
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chemicals as part of integrated pest control will ensure good
crop yields.”
“Safe Use of Pesticides: It is important to realise that
all pesticides are poisons; if this was not so they would not
kill the pests. Precisely because pesticides are poisonous
chemicals they can also kill people if they [the pesticides]
are handled or applied carelessly. People can be killed by
crop chemicals in three ways; two of which are obvious
and one that is not so easily understood. The obvious ways
are by eating or drinking the pesticide or by inhaling small
droplets or vapours. What is much less obvious and, for this
reason is difﬁcult to explain convincingly to uneducated farm
workers, is that it is perfectly possible to take up a toxic dose
of a pesticide through the skin of any part of the body. It is
not necessary to have cuts or wounds for the pesticide to be
absorbed into the body in lethal amounts.” Address: Cotton
Research Inst., Private Bag 765, Kadoma, Zimbabwe.
2866. Country reports [from 6 countries in Africa]. 1987. In:
Desiree L. Cole, ed. 1987. Proceedings of the Workshop for
the Southern Africa Region on Basics of Soybean Cultivation
and Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 190-96. 20 cm. [8 ref]
• Summary: During an evening session on March 5, reports
on soybean production and utilization in six countries were
presented.
(1) Lesotho, by Katherine Webster, Plenty Canada, P.O.
Box 21, Mt. Moorosi, Quthing 750. “Plenty Canada has been
involved in the promotion of soya-bean utilization in homes
in Lesotho for the past 7 years. ‘Plenty’ is a non-proﬁt,
non-governmental, international development organization
with projects in the Caribbean, Sri Lanka, and Lesotho.
The project in Lesotho is located at a remote village and it
concentrates on integrated rural development with activities
centred on forestry, village water systems, appropriate
technology, and more recently, agriculture and nutrition.”
“Having concluded that soyabean foods have a great
potential as a low cost nutritional supplement to people’s
daily diet, the project undertook variety trials of soyabeans
and other legumes. Soyabean demonstration plots were
established in farmers’ ﬁelds in order to familiarize the
people with the crop.
“To promote use of soyabeans as a food, a soy dairy,
powered by wind and solar panels, was opened in August,
1984. Its functions include the training of local people in
soyabean processing, serving as a retail outlet for soya
products, and it also provides information on soyabeans.
The dairy produces 100 litres of soymilk daily, which is
processed into various soyfoods including tofu, soysage,
makoenyas, soynuts, soy yogurt, soy ice-cream and soy pulp
mixed with maize meal. Some of these products are sold in
local cafes in three villages. In 1986, ‘Plenty’ will establish a
hammer mill to produce soyﬂour.”

(2) Malagassy [Malagasy, Madagascar], by Ramaruson
Mayo, II D 84 Ambonrone, Antananarivo, Malagassy.
“Nutritional deﬁciencies in protein and edible oils inﬂuenced
the Malagassy government’s decision to increase soyabean
production. A soyabean research centre with 100 ha of land
was established in 1980. The main activities are planting
methods, and ﬁeld testing of herbicides and insecticides.
An inoculant factory was established in 1984, and it began
production in 1985.”
(3) Malawi, by H.N. Soko, E. Mwale, and J.K. Nyasulu.
Ministry of Agriculture, P.O. Box 30134, Lilongwe 3.
Soyabeans were ﬁrst introduced into Malawi in 1909; and
small quantities (200-900 tonnes) were being exported
annually during the 1940’s. However, no effort was made
to increase production of soyabeans. Most of the soyabeans
presently produced in Malawi are used for livestock feeds,
while the requirement for soyﬂour and soymilk is imported.
It is anticipated that soyabean production will increase in
Malawi with the introduction of appropriate processing
technology.
(4) Swaziland, by K. Mabuza, M. Horton, and P.
Dlamini, P.O. Box 4 Malkerns. “Soyabean, which has only
recently been introduced to farmers is a minor crop in
Swaziland. Protein and edible oil deﬁciency in the diets of
over 60 per cent of Swazi people has stimulated an interest
in soyabean production. Malnutrition is more serious among
nursing and pregnant mothers as well as pre-school infants
than other groups in the population.
Production: The on-farm research programme of the
Farming Systems Project based at Malkerns Research Station
has located a research assistant (RA) at each of 10 Rural
Development Areas (RDAs). The RA collaborates with an
extension home economist (EHE) to contact farmers who
may be interested in growing soyabeans.
“Until now, the work on soyabeans has been conducted
with Women’s’ Associations with whom the EHE conducts
much of her work. The RA demonstrates soyabean planting
and management techniques to individual or groups of
women.
“Utilization: In conjunction with the extension of
soyabean production, the Home Economics Section of
the Ministry of Agriculture also organizes workshops
on soyabean nutrition and food preparation. The section
has conducted eight workshops for women’s groups and
three for extension staff. The workshops have generated
considerable enthusiasm among women who are not only
excited about trying demonstrated recipes, but also attempt
their own innovations at preparing soyabeans. Preparation
of various foods from whole soyabeans including soymilk,
weaning foods and soyﬂour for cakes, cookies and bread, is
demonstrated at the workshops.
“Some problems have surfaced in the preparation of
soyabeans for food. Dehusking the beans entails soaking
in water which is often in short supply and obtained from
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considerably distant sources. A combined method of
dehusking and grinding would facilitate processing of the
soyabeans for soymilk and other foods.
(5) Tanzania, by R.J. Mbonika, G.C. Mrema, Ministry
of Agriculture and Livestock Development. J.A. Assenga,
Agricultural Research Institute. “Soyabeans were ﬁrst
introduced into Tanzania in 1907, and an initial testing
programme commenced in 1909. In 1971 the Tanzanian
Government and UNICEF launched a project in the
Morogoro region to promote soyabean production and
consumption in villages with particular regard to use of
soyabeans in baby weaning food. Difﬁculties with processing
the soyabeans retarded the progress of the project which was
redeﬁned in 1973/74. In order to promote increased soyabean
production, other uses of soyabeans were considered:
“1. domestic edible oil production
“2. cake meal for stockfeeds
“3. soyﬂour in commercial baby weaning foods
“4. use of soyﬂour in the village and
“5. export of surplus soyabeans
“Whereas soyabean development in Tanzania faces
some problems which include processing, seed storage
in villages, and availability of seed, the prospects for
increased production are good. The General Agricultural
Export Company of Tanzania buys the crop directly from
farmers at competitive prices. An oil processing plant has
been commissioned at Morogoro with a capacity to process
30,000 tonnes of raw material. Health ofﬁcers from several
areas in Tanzania have indicated a great demand for soyﬂour
by mothers.
“Utilization, by G.C. Mrema, Extension and Technical
Division, Ministry of Agriculture, P.O. Box 9071, Dares-Salaam. In Tanzania great emphasis has been given to
increasing production of plant protein as this is considered
more efﬁcient than obtaining protein requirements through
secondary animal sources.
“Soyabeans are processed and used in various ways in
Tanzania. In order to reduce cooking time, raw Magadi Soda,
a sodium sesquicarbonate salt (NaHCO3. Na2CO3. H20),
found abundantly in Northern Tanzania, is dissolved at 4g
per litre cooking water in which the soyabeans are cooked
for about 2 h. This process loosens and removes the seed
coat thus facilitating the cooking of the beans. The cooked
beans can then either be prepared for direct consumption or
sundried and milled into soyﬂour which is incorporated into
infant’s cereal porridge. Alternatively, the beans are soaked
in water overnight and processed as described.
“In a different process, the beans are germinated and
when the sprouts are 50 to 150 mm long, they’re cooked,
sundried, and then ground and used to prepare baby foods.
“Soyabeans are, also roasted to a dark brown colour and
consumed directly or ground to a powder which is mixed
with sugar to make soyabean coffee.”
(6) Zambia, by David Wynne, “Village Utilization

and Production of Soyabeans in the M’Kushi District of
Zambia”. AFTC P.O. Box 840003, M’kushi. “When the
soyabean project began in M’kushi in 1982, there had been
very little work on the promotion of soyabeans in the area.
There were only three small scale farmers growing the crop
and no one was utilizing it locally. It was regarded solely as a
commercial crop.
“The lack of an effective extension system and the
absence of a support system combined to keep soyabeans as
a very minor crop in the area. On the other hand, a deﬁciency
in protein foods made people more receptive to soyabeans.
Low yields of maize and the high cost of fertilizer needed
to produce it as well as the need for other cash crops were
also factors conducive to the promotion of soyabeans in the
district.
“It was decided at the outset that a dual approach
combining production and utilization would be adopted
to promote soyabeans in the district. The dissemination
of information on soyabeans through this dual system of
extension was aimed at three target groups: the district
extension staff, the small scale farmer, and the general
population.
“Agricultural extension in the district is conducted
through a system of Training and Visiting (T and V). The
local agricultural extension workers organize their respective
areas into T and V centres which they visit on a regular
basis. Following attendance at a training course on soyabean
production and utilization, extension workers invited the
soyabeans project to conduct similar training sessions at their
T and V centres. At the beginning there were 10 such centres,
now there are 33 which are visited monthly.
“The soyabean utilization and production course runs for
about an hour and consists of a lecture enlivened with stories
and ﬁlmstrips, a demonstration and discussion. Initially, the
project supplies all the inputs, but at subsequent meetings,
participants are encouraged to contribute such inputs as
fuel wood, water, pots, and vegetables. This has enabled
the T and V centres to operate independently...” Address:
International Inst. of Tropical Agriculture, Ibadan, Nigeria.
2867. Fernández, Modesto; Ortega, J.; Berbe, A. 1987.
Posibilidad de la rotación soya-arroz respecto a los
ﬁtonemátodos [The possibility of a soy-rice rotation with
respect to nematodes]. Ciencias de la Agricultura (Cuba)
No. 31. p. 14-18. [4 ref. Spa; eng]
Address: 1-2. 1-2. Instituto de Investigaciones
Fundamentales en Agricultura Tropical “Alejandro de
Humboldt”, Ministerio de la Agricultura [Alexander
Humboldt Inst. of Fundamental Research on Tropical
Agriculture, Ministry of Agriculture, Cuba].
2868. Gubels, Peter A.; Iddi, Alice. 1987. Case study:
Women farmers. Cultivation and utilization of soybeans
among West African women through family health animation
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efforts. World Neighbors, 5116 North Portland Ave.,
Oklahoma City, OK 73112-2098. 18 p.
• Summary: Since 1979 World Neighbors has been working
with FHAS (Family Health Advisory Services), a Togolese
non-governmental organization, to introduce soybeans to
women in Togo, Mali, and Ghana. The program started in
about 1983 and by 1986 hundreds of women were growing
and using soybeans with excellent results. FHAS is run by
two dynamic West African women, whose roots are in the
village: Ayele Foly (Togolese) and since 1986, Alice Iddi,
a Ghanaian. The programs are aimed at helping women to
signiﬁcantly decrease malnutrition among their children,
generate income for family use, and participate more fully
in family decision making concerning land allocation.
Typically 50-60% of the children in villages studied were
malnourished. Protein intake has dropped dramatically in the
last 10 years.
The main interest of African governments has been
in promoting soybeans not for home consumption but as
a commercial cash crop. Other constraints are poor seed
viability, need for rhizobial inoculants, and lack of a market.
Soybeans are now widely used in place of dawa-dawa seeds,
which are increasingly scarce, to make a mashed mustardlike seasoning (soumbala). The women also learn to make
soy ﬂour and porridge. Rabbits are the most serious pest.
In the Savana region of northern Togo by 1984 at least
326 women in 38 villages had been trained to grow and
use soybeans. The results in each village demonstrated that
soybeans produced at least double or even triple the yield of
local bean varieties, in half the time. In the Bassar district of
Central Togo 139 women in 15 villages were growing and
using soybeans by 1986. Mothers of malnourished children
were trained to prepare enriched porridge. The use of colorcoded plastic armbands has been a key tool in showing
mothers the progress made by their malnourished children.
In Jan. 1987, in the Sanando district of Mali, Alice Iddi
organized a 5-day village based training course on soybean
utilization. The research station in Cinzana is now having
good results growing local soybean varieties. And in northern
Ghana trial plots have been started. Address: Oklahoma City,
Oklahoma. Phone: 405-946-3333.
2869. Hartwig, Edgar E. 1987. Identiﬁcation and utilization
of variation in herbicide tolerance in soybean (Glycine max)
breeding. Weed Science 35(S1):4-8. [16 ref]
• Summary: This supplement (S1) is titled “Genetic
engineering for herbicide resistance.”
“Abstract: Herbicides marketed for selected crops were
chosen on the basis that major cultivars of the speciﬁc crop
were tolerant. Our work with soybeans... has demonstrated
that variability exists with regard to sensitivity or tolerance to
several herbicides.” Address: Research Agronomist, USDA,
ARS, in cooperation with the Delta Branch, Mississippi
Agriculture and Forestry Experiment Station, Stoneville,

MS.
2870. Jowah, P. 1987. Cotton pesticide spray application
methods in Zimbabwe. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 141-47.
20 cm. [16 ref]
• Summary: “Summary: Present methods of pesticide spray
application are inefﬁcient with much wastage. Research to
improve spray application and cover in cotton in Zimbabwe
is an ongoing exercise in the ﬁeld and in the laboratory. The
result is improved efﬁciency of application which has partly
contributed to lower dosages of pesticides being used here.
“Introduction: Both ground and aerial methods of
pesticide spray application are in use on cotton in Zimbabwe.
The former method involves the use of knapsack and
hand-carried sprayers as well as tractor mounted-sprayers
while the latter involves the use of both ﬁxed-and rotarywing aircraft ﬁtted with either boom and nozzles or rotary
atomizers.
“On the basis of the quantity of spray mixture applied
per hectare the above mechanical sprayers can be classiﬁed
into high, medium, low and ultra-low volume usually
abbreviated to HV, MV, LV, and ULV. Like elsewhere,
the trend in Zimbabwe is to decrease the total volume of
application, and thus reduce the cost of carting diluent
(usually water) and the time required for application. The
choice as to which method to use depends to some extent
on the level of expertise of the farmer.” Address: Cotton
Research Institute, Private Bag 765, Kadoma, Zimbabwe.
2871. Khokan, K.I.; Horlings, George. 1987. Soybean
production and utilization in Bangladesh. Dhaka [Dacca],
Bangladesh: Mennonite Central Committee. 55 p. No index.
28 cm. [36 ref]
• Summary: Contents: Part I: Production. Introduction:
History, Soybeans in Bangladesh. Soybean plant parts and
growth. Climatic requirements. Selecting land and soil types.
Cropping pattern: Rabi season, kharif season. Cultivation
procedures: Varieties (Bragg, Pb-1), planting date, land
preparation, fertilizer, inoculant preparation, planting
method, weed control, irrigation, harvesting, threshing and
drying, storage for food purposes. Diseases. Insects. Seed
production. Seed storage. Seed testing.
Part II: Utilization. Nutritional quality: Protein, oil,
undesirable factors, rules for soyfood preparation. Oil
expelling. Traditional foods from soybeans. Appendix I:
Recipes with soybeans (Soyﬂour, roasted soybeans, soy satu
{with rice and sugar}, soya khichuri {with rice, vegetables,
and spices}, soya sweet pumpkin curry, soya potato curry,
soya shak {any green leafy vegetable}, soya chatni, soya
dhal, soya tok {sour} dhal, peaju, soya patora, soya halua,
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soya bapa pita, soya milk, soya yogurt). Appendix II:
Soybean troubleshooting. Planting to emergence. Emergence
to ﬂowering. Flowering to maturity.
“Soybeans were ﬁrst introduced into Bangladesh
in 1942. In 1960 three varieties were selected for kharif
season production. These varieties were later found to be
susceptible to yellow mosaic virus In 1972-73 MCC began
research and extension work on soybeans, primarily as a rabi
season crop. In 1975 the Bangladesh Coordinated Soybean
Research Project (BCSRP) began research on soybeans.
This project involved the Bangladesh Agriculture Research
Institute (BARI), Bangladesh Agricultural University (BAU),
Bangladesh Council of Scientiﬁc and Industrial Research
(BCSIR), several other governmental institutions, Shilpee
Food Products and the Mennonite Central Committee
(MCC). In 1981 the BCSRP was discontinued. The two main
problems were felt to be: difﬁculty in producing high quality
seed and the lack of oil extracting equipment. Much research
has been done throughout Bangladesh which resulted in the
release of Bragg and Davis varieties for extension.” Address:
Mennonite Central Committee, Dhaka, Bangladesh.
2872. Kimpinski, J.; Arsenault, W.J.; Macleod, J.A. 1987.
Root-lesion nematodes in tobacco on Prince Edward Island.
Lighter 57(3-4):31-33. [5 ref]*
Address: Agriculture Canada Research Station,
Charlottetown, PEI, Canada.
2873. Kogan, Marcos; Turnipseed, Samuel G. 1987. Ecology
and management of soybean arthropods. Annual Review of
Entomology 32:507-38. [225 ref]
• Summary: This review of the literature lists a large number
of insect pests. “Soybean entomology was in its infancy
when we wrote our ﬁrst review ten years ago. That review
included 264 references from the SIRIC (Soybean Insect
Research Information Center, Univ. of Illinois) database of
about 700 papers on soybean entomology at the end of 1975.
SIRIC is again our primary bibliographic resource; in 1986
it has provided a database of nearly 5000 references.” Fig.
1, a combination bar chart and line graph, shows that the
growth of the literature on soybean entomology has followed
the expansion of the crop worldwide. Address: 1. Ofﬁce
of Agriculutral Entomology, Univ. of Illinois and Illinois
Natural History Survey, Champaign, Illinois 61820; 2. Dep.
of Entomology, Clemson Univ., Edisto Experiment Station,
Blackville, South Carolina 29817.
2874. Kunjeku, Edna. 1987. Potential use of insect viruses
for control of soyabean pests. In: Desiree L. Cole, ed.
1987. Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 128-32.
20 cm. [7 ref]

• Summary: “Summary: An insect virus causing nuclear
polyhedrosis disease in semi-loopers, the only major insect
pest of soyabeans in Zimbabwe, has been isolated from ﬁeldinfected insects. Compared to chemical insecticides, the virus
is slow-acting, killing the larvae four to ﬁve days after being
ingested. Because soyabeans can withstand considerable
defoliation before suffering economic yield loss, they
are an ideal crop for encouraging use of insect virus for
control. Farmers have been encouraged to harvest diseased
insects from the ﬁeld and utilize the virus to initiate disease
outbreaks early in the season. Effective control of the semiloopers has been reported. Some farmers have had no need to
introduce the virus, as natural outbreaks occur early enough
every year to effect control before economic thresholds are
reached. The base exists for using insect viruses, but factors
leading to the natural outbreaks of the virus disease need to
be identiﬁed. Unsophisticated ways of purifying the virus
and safety-testing it for secondary bacteria have still to be
worked out. Use of the virus is not only ecologically safe,
but is also cheaper compared to conventional chemical
insecticides.” Address: Tobacco Research Board, P.O. Box
1909, Harare, Zimbabwe.
2875. Lawn, D.A. 1987. Nematodes of soyabeans in
southern Africa. In: Desiree L. Cole, ed. 1987. Proceedings
of the Workshop for the Southern Africa Region on Basics
of Soybean Cultivation and Utilization, 24 February–7
March 1986, University of Zimbabwe. Harare, Zimbabwe:
University of Zimbabwe. 199 p. See p. 124-27. 20 cm. [9 ref]
• Summary: “Summary: Extensive surveys of nematodes
have been done in Zimbabwe and are presently underway
in Zambia. The most commonly isolated nematodes are
species of Meloidogyne, Pratylenchus, Radopholus,
Heliocotylenchus, Scutellonema, Trichodorus and
Xiphenema. Meloidogyne spp. (root-knot nematode) has
been well documented because of its pathogenicity on
economically important crops like tobacco. Nematodes on
soyabeans have been identiﬁed and resistant cultivars are
being screened.” Address: Univ. of Illinois, N-519 Turner
Hall, 1102 S. Goodwin Avenue, Urbana, Illinois 61801.
2876. Meyer, Annette. 1987. Pest control in soyabeans. In:
Desiree L. Cole, ed. 1987. Proceedings of the Workshop for
the Southern Africa Region on Basics of Soybean Cultivation
and Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 136-37. 20 cm. [1 ref]
• Summary: “Summary: The common [insect] pests of
soyabeans, the damage they cause and their control are
discussed.” Termites. Snout beetle larvae and adults. White
grubs. False wireworms. Cutworms. Aphids. Stinkbugs. Red
spider mites. Heliothis bollworm. Semi loopers. Address:
Shell Chemicals, P.O. Box 553, Harare, Zimbabwe.
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2877. Narayan, Ranjana; Chauhan, G.S.; Verma, N.S. 1987.
Changes in the quality of soybean during storage. I. Effect
of storage on some physico-chemical properties of soybean.
Food Chemistry 27(1):13-23. [39 ref]
• Summary: Bragg variety soybeans were stored in jute bags
under ambient conditions for 1, 2, 3 and 9 years. The seed
weigh and density decreased whereas hardness increased.
The color changed from creamy yellow to brown. Seeds
stored for 3 years were slightly infested with insects whereas
those stored for 9 years were heavily infested.
Among chemical characteristics, moisture content, fat,
water-soluble nitrogen, nitrogen solubility index, sugars,
trypsin inhibitor activity, available lysine, pigment and
lipoxygenase activity of seeds decreased during storage,
whereas non-protein nitrogen, extent of browning, free fatty
acid content and peroxide value increased. Ash content and
phytic phosphorus ﬁrst increased and thereafter decreased
with increasing storage period. Address: Dep. of Food
Science & Technology, G.B. Pant Univ. of Agriculture and
Technology, Pantnagar–263 145, India.
2878. Pandey, R.K. 1987. A farmer’s primer on growing
soybean on riceland. Los Baños, Philippines: International
Rice Research Inst. 216 p. Illust. by John Figarola. No index.
23 cm.
• Summary: This is an excellent, practical book, “intended
speciﬁcally for farmers in the tropics whose productivity
and income could be signiﬁcantly increased by raising
soybean.” Almost every page contains one or more clear,
lovely illustrations (line drawings). Contents: Part 1: The
soybean crop. 1. The soybean crop. 2. The seed. 3. Seedling
growth. 4. Growth stages–vegetative phase. 5. Growth
stages–ﬂowering. 6. Growth stages–pod development.
7. The roots. 8. Root nodules and nitrogen ﬁxing. Part 2:
Growing soybean. 9. Environment. 10. Water. 11. Choosing
the right variety. 12. Tillage and planting. 13. Fertilizer and
lime. 14. Growing conditions and dry matter production. 15.
Harvesting and storing soybean. Part 3: Increasing yields and
proﬁts. 16. Yield components. 17. Production factors. 18.
Yield reducers–weeds. 19. Yield reducers–insect pests. 20.
Yield reducers–diseases. Part 4: Soybean in other cropping
systems. 21. Sequence cropping. 22. Intercropping. 23. Stripcropping. Address: International Rice Research Inst., Los
Baños, Philippines.
2879. Ruwambara, A.T. 1987. Description of cotton scouting
techniques. In: Desiree L. Cole, ed. 1987. Proceedings of
the Workshop for the Southern Africa Region on Basics
of Soybean Cultivation and Utilization, 24 February–7
March 1986, University of Zimbabwe. Harare, Zimbabwe:
University of Zimbabwe. 199 p. See p. 138-40. 20 cm.
• Summary: “Summary: Plants must be scouted on a weekly
basis to determine the pest levels in the ﬁeld. In cotton,
during the main ﬂowering period, twice a week scouting is

recommended when pest populations are threatening to build
up. A maximum of 20 ha should be checked at one scouting.
It is better to split larger ﬁelds into units of 20 ha or less for
effective scouting.
“The Integrated Pest Management in Zimbabwe in
cotton growing is fully supported by accurate scouting. A
minimum of two scouts per farm is often recommended.
The scouts should scout independently on the same day.
This should reveal any marked differences in their results.”
Address: Cotton Training Center, Private Bag 765, Kadoma
[Zimbabwe].
2880. Shaﬁk, H.L.; Al-Jubori, A.D. 1987. [Identiﬁcation of
soybean mosaic virus on soybean in Iraq]. J. of Agriculture
and Water Resources Research 6(2):43-52. [12 ref. Ara;
eng]*
Address: Dep. of Plant Production, Agriculture and Water
Sources Research Center, Scientiﬁc Research Council, P.O.
Box 2416, Baghdad, Iraq.
2881. Sheppard, S. 1987. Herbicides registered for use on
soyabeans in Zimbabwe. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 91. 20
cm.
• Summary: A full-page table has 3 columns: Common
name. Sold as. Method of use. Address: Windmill (PVT)
Ltd., P.O. Box 2208, Harare, Zimbabwe.
2882. Sinclair, J.B. 1987. Seed: Soybean seed pathology. In:
Desiree L. Cole, ed. 1987. Proceedings of the Workshop for
the Southern Africa Region on Basics of Soybean Cultivation
and Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 107-13. 20 cm. [16 ref]
• Summary: “Summary: Microorganisms that invade and
colonize soyabean seeds before harvest can reduce the yield
and germination of the seed crop. Generally, a different
group of microorganisms attacks seeds in storage. In both
cases, fungi cause a decline in the quality of the affected
seeds. Many of the pathogens involved produce distinct signs
or symptoms on infected seeds however, lack of symptoms
does not mean that seeds are free of pathogens. Moreover,
more than one pathogen can infect the same seed. Some
fungi are associated with insect damage. Certain fungi that
are of economic importance for seed used for planting may
also be important on seeds used for processing.
“Introduction: Plump, undamaged seeds as free as
possible from pathogens and other microorganisms produce
vigorous seedlings that sustain fewer losses from seed decay,
seedling blights, and diseases of maturing plants as well as
giving value-added products, such as ﬂour and oil, of the
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highest quality.
“Every population of soyabean seeds, has the
potential of carrying in, on or with the seeds, a variety of
microorganisms and viruses. The microorganisms include
various fungi and bacteria, many of which can cause disease
in soyabean seedlings and plants. These may be carried
as contaminants of a seed lot, on the surface of soyabean
seeds, within the seed coat, or in the embryo (Sinclair,
1982). Individual seeds in each population may vary among
themselves in the type and number of microorganisms
they carry. Details on soyabean diseases and their control
have been published (Sinclair, 1982). The proceedings of a
conference on soyabean seed quality and stand establishment
will provide additional information (Sinclair and Jakobs,
1982). Other pertinent reference books include one on plant
pathology methods (Dhingra and Sinclair, 1985) and another
on the principles of seed pathology (Agarwal and Sinclair,
1985).” Address: Univ. of Illinois, Dep. of Plant Pathology,
1102 S. Goodwin Avenue, Urbana, Illinois 61801.
2883. Sinclair, J.B.; Kirby, H.W. 1987. Diseases of
soyabeans: Fungal and bacterial diseases of soybeans and
their control. In: Desiree L. Cole, ed. 1987. Proceedings
of the Workshop for the Southern Africa Region on Basics
of Soybean Cultivation and Utilization, 24 February–7
March 1986, University of Zimbabwe. Harare, Zimbabwe:
University of Zimbabwe. 199 p. See p. 114-19. 20 cm. [14
ref]
• Summary: “Summary: More than 100 pathogens are
known to affect soyabeans, but in the southern Africa region
nine diseases are of potential economic importance. All but
Pyrenochaeta glycines are seedborne; all but Peronospora
manshurica overseason in crop debris. Disease control
strategies for soyabeans involve a variety of cultural
practices, use of resistant cultivars and other nonchemical
methods as well as the judicious use of fungicides and
nematicides.”
Discusses bacterial and fungal diseases of soyabeans.
Address: Univ. of Illinois, Dep. of Plant Pathology, 1102 S.
Goodwin Avenue, Urbana, Illinois 61801.
2884. Sinclair, J.B.; Kirby, H.W. 1987. Virus diseases of
soybeans and their control. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 120-23.
20 cm. [9 ref]
• Summary: “Summary: About 50 viruses or virus strains are
known to infect soyabeans world-wide, but fewer than 10 are
common to most soyabean growing areas. They are spread
primarily by insects, although nematodes and man can serve
as vectors. They cause abnormal plant growth and in some
cases, these symptoms are diagnostic. It is not unusual to

have two or more virus infections in the same plant. Control
is based upon availability of resistant cultivars, crop rotation,
scouting and removal of infected plants, and the planting of
strips of tall maize, millet, or sorghum to reduce insect entry
into soyabean ﬁelds.” Address: Univ. of Illinois, Dep. of
Plant Pathology, 1102 S. Goodwin Avenue, Urbana, Illinois
61801.
2885. Tattersﬁeld, J.B. 1987. Breeding: The improvement
of soyabean cultivars. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 23-44. 20
cm. [56 ref]
• Summary: “Summary: It is possible to make considerable
improvements in soyabean cultivars with a limited input
as has been achieved in Zimbabwe where new local
cultivars have increased yield potential by 69%. There are
several steps in the breeding process. The ﬁrst described is
improvement by germplasm introduction. Factors to select
for are adaptability, seed yield, resistance to lodging, growth
habit, pod shattering, pod clearance, stem dehydration,
seed quality and chemical composition, resistance to pests,
diseases and nematodes and nodulation.
“Breeding methods include cross pollination, selection
procedures and performance testing in a series of trials.
Special procedures are also discussed.”
Table 1: Hernon 147 was released in about 1940. Other
improved varieties are Rhosa, Oribi, Duiker, and Roan.
Address: Rattray Arnold Research Station, Seed Co-op
Company of Zimbabwe Ltd., P.O. Box CH 142 Chisipite,
Harare, Zimbabwe.
2886. Veech, Joseph A.; Dickson, Donald W. eds. 1987.
Vistas on nematology: A commemoration of the twenty-ﬁfth
anniversary of the Society of Nematologists. Hyattsville,
Maryland: Society of Nematologists. xviii + 509 p. Index. 26
cm. [500+* ref]
• Summary: A series of papers on nematology. Address: 1.
Cotton Pathology Lab., USDA ARS, College Station, Texas;
2. Dep. of Entomology and Nematology, Univ. of Florida,
Gainesville.
2887. Mangold, Grant. 1988. Pursuing super seed. Soybean
Digest. Jan. p. 6-7.
• Summary: Herbicide resistance is the main focus now in
soybean breeding using biotechnology [genetic engineering].
“Several organizations are staking lots of dollars on the
coming reality of genetically superior seed. The list includes
private biotechnology ﬁrms, seed companies, chemical
companies and university researchers.
“But don’t expect to plant super seed before the mid1990s. Most scientists believe herbicide-resistant corn will
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be the ﬁrst rowcrop derived from genetic engineering.”
“We’re working on a project to genetically engineer
atrazine-tolerant soybeans,” reports Georgia Helmer, a
researcher in Ciba-Geigy’s biotech facility in Research
Triangle Park, North Carolina.”
Nick Frey, with the biotech research program at Pioneer
High-Bred International, Johnson, Iowa, reports, “In corn,
we’re backcrossing the herbicide-resistant gene...”
At Monsanto, Calgene and DeKalb-Pﬁzer Genetics,
the search for corn herbicide resistance concentrates
on Roundup.” DeKalb-Pﬁzer works with both genetic
engineering and tissue culture selection.
2888. Soybean Digest. 1988. The news in brief: For safety’s
sake. Mid-Feb. p. 7.
• Summary: “A pesticide can often be tankmixed with
other pesticides or fertilizers. But chemicals can’t always
be blended without destroying their effectiveness. Check
compatibility ﬁrst. The label usually states which materials
can or can’t be combined.
“Two new precautionary statements are on the labels of
newly manufactured pesticides. The ﬁrst represents a list of
endangered species of plant and wildlife that are sensitive
to the pesticide. It is up to the applicator to determine if
any of these species are present where the pesticide is to be
used. (Pesticide use bulletins are available from your county
Extension agent or chemical dealer.) Use is either prohibited
or highly restricted where an endangered species exists.
“The second precaution deals with leachability, the
potential for groundwater contamination. The label states
the pesticide’s leachability, and cautions against use under
certain soil conditions that add to the problem.
“’Getting a single pesticide ready for registration and
use usually takes about 10 years and costs the manufacturer
more than $25 million.’ Graustein concludes. ‘Surely if it
costs that much to develop those directions, the label ought
to be worth reading.’”
2889. Muendel, H.-H. 1988. Soybeans: Current status and
potential. Agriculture Canada Research Station, Lethbridge,
Weekly Letter No. 2819. Feb. 24. 1 p.
• Summary: “Over the past decade a number of southern
Alberta growers have tried growing small areas of soybean.
Yields have been variable, depending on variety, time and
depth of seeding, weed control, and harvesting equipment.
In excess of 2 tonnes per hectare (30 bushels per acre) were
achieved commercially. The major problem encountered was
the lack of ready markets at sustained attractive prices.
“Several early maturing varieties suitable for production
under irrigation in southern Alberta have been released
in recent years: Maple Ridge and Maple Amber from the
Agriculture Canada Research Station at Ottawa and KG20 by
King Grain Limited.
“Research by Agriculture Canada at the Lethbridge

Research Station and Vauxhall Substation and by Alberta
Agriculture at Brooks and Bow Island has determined
some of the agronomic requirements and characteristics of
soybean.
“A number of commercial enterprises are now showing
interest in Alberta-grown soybean. Recent developments of
test processing and whole bean extrusion for animal feed are
encouraging and other commercial processing interests as
well as marketing into the tofu-tempeh human food markets
are being explored. Whereas farmers in southern Alberta had
no ready market for their soybeans in the past, this major
obstacle to local production may soon cease to exist.”
Note: As of April 1991, Dr. Hans-Henning Muendel
was on ofﬁcial leave with an assignment to the organization
of BARD project (Barani [Rainfed] Agricultural R&D)
in Pakistan, administered by Agriculture Canada. He is
at G.P.O. Box 1785, Islamabad, Pakistan. Address: Plant
Breeder, Lethbridge, ALB, Canada. Phone: 403-327-4561.
2890. Beachy, Roger N.; Kishore, Ganesh M. 1988. The role
of biotechnology in soybean modiﬁcation. In: L. McCann,
ed. 1988. Soybean Utilization Alternatives. St. Paul, MN:
Univ. of Minnesota Center for Alternative Crops and
Products. 6 p. insert. [5 ref]
• Summary: Discusses: Gene introduction into higher plants,
glyphosate resistance, insect resistance, virus resistance,
modiﬁcation of seed components. Address: 1. Dep. of
Biology, Washington Univ., St. Louis, Missouri 63130; 2.
Biological Sciences, Monsanto Company, 700 Chesterﬁeld
Pkwy., St. Louis, MO 63198.
2891. Formo, Marvin W. 1988. Industrial uses of soybeans.
In: L. McCann, ed. 1988. Soybean Utilization Alternatives.
St. Paul, MN: Univ. of Minnesota Center for Alternative
Crops and Products. vi + 429 p. See p. 35-42.
• Summary: Contents: Introduction. Uses of whole
soybeans. Uses of soybean meal: Flours and grits, soybean
protein isolates and concentrates. Processing of crude
soybean oil. Uses of oil processing by-products: Lecithin,
soapstock, deodorizer distillate, use of oils in polymers,
paints, varnishes, and related products, blown oils, special
esters, fractionated oils, maleic oils, alkyds, urethane oils,
copolymer oils, printing inks, miscellaneous applications
of soybean oil in polymers, linoleum, oil cloth and shade
cloth, caulks and other sealants, rubberlike materials,
core oils, misc. products. Soybean oil in lubricants and
plasticizers: Lubricating oils, lubricating greases, other
lubricant applications, plasticizers. Miscellaneous products:
Illuminants and fuels, insecticides and fungicides (“Oils such
as soybean oil have utility as a carrier and sticking agent...”),
cosmetics and pharmaceuticals.
Soybean ﬂours and grits. Industrial markets for these
products are about 10 million pounds compared with an
edible market of about 600-700 million pounds. The major
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industrial market is in glues for interior plywood. There are
a number of relatively small markets for tape joint cement,
paints for ceiling tiles, colors for printing wallpaper, and
other adhesive applications.
The combined market of soybean meal for soy protein
isolates and concentrates is about 150 million pounds.
Soybean protein isolate is used competitively with casein
in a wide range of adhesive applications. The potential
yield of lecithin based on a 2% yield from oil is 700 million
pounds, far in excess of world demand. Lecithin is used as
an emulsiﬁer in margarine; as an additive in chocolate where
it minimizes bloom, the whitening and loss of gloss during
storage; and in paints where it improves pigment dispersion.
The excess is used primarily in animal feeds.
Paints, varnishes, and related products. Over the past
two decades an average of about 150 million pounds of
soybean oil has been used annually for manufacture of
protective coatings compared with an average of 190 million
pounds in the two decades from 1950 to 1970. Blown oils,
or oxidatively polymerized oil as they are more scientiﬁcally
called, are used as ﬁlm-forming plasticizers in nitrocellulose
lacquers. Epoxy resin esters dry rapidly to yield hard ﬁlms
with excellent adhesion, abrasion resistance, and toughness.
Soybean oil can be fractionated using furfural or liquid
propane to yield more highly unsaturated products with dry
approaching that of linseed oil.
Alkyd resins are by far the most important class of
coating resin. They were developed by Roy Kienle and Al
Hovey of General Electric during the early 1930’s. The term
alkyd was coined based on the combination of alcohol and
acid. Alkyds have been an integral part of coating materials
useful in both air-dry and baking ﬁnishes. Sales have been
in the 600-700 million pounds/year range, with substantial
quantities based on soybean oil. Linseed oil is dominant in
formulation of inks and soybean oil has rather limited usage.
Fuels: Recent increases in petroleum prices have
focused attention on fatty acids as diesel fuels. “Oils, such as
soybean oil, are too viscous for good fuel injection and must
be converted to simple alkyl esters. The esters, for example
soybean methyl esters, perform well as fuel during initial
operation of a clean engine. Exposure of the unsaturated
esters to air at high temperature during the compression
stroke causes polymerization and formation of ‘varnish’
deposits on the cylinder walls and especially the fuel inlets
which leads to poor performance. Prospects for diesel fuel
use, except under severe emergency, do not look promising
for more highly unsaturated oils such as soybean oil or
sunﬂower oil.”
2892. Jackai, L.E.N.; Dashiell, K.E.; Bello, L.L. 1988.
Evaluation of soybean genotypes for ﬁeld resistance to stink
bugs in Nigeria. Crop Protection 7(1):48-54. Feb.
• Summary: A number of soybean breeding lines and other
genotypes were screened for resistance to stink bugs under

ﬁeld conditions at two locations in Nigeria (Mokwa and
Ibadan), using 2 dates of planting and no insecticide for 2
years. Four good lines were found. Address: International
Inst. of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan,
Nigeria.
2893. Kapusta, George. 1988. Soybean oil as a carrier and
adjuvant for pesticides. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
267-72.
• Summary: Discusses: Classes and quality of soybean oil.
Types and uses of soybean and other oils. Soybean oil as a
soil herbicide carrier. Soybean oil as a carrier and adjuvant
for postemergence herbicides. Soybean oil as a carrier
for insecticides. Soybean oil as a carrier for fungicides.
Current research with soybean oil. Environmental and health
concerns. Economics/grower commitment. Potential market
for soybean oil.
Using petroleum oil for various pest control applications
has been known for many years. The use of crop origin oils
such as soybean oil is much more recent, dating primarily
to the early 1970’s. The American Soybean Association
was inﬂuential in organizing and stimulating a considerable
amount of research with soybean oil for pesticide application
from 1982-1984. Researchers from about a dozen state
universities, the USDA, and industry conducted many
studies on a least eight aspects of these types of uses. “The
optimism generated at the 1983 and 1984 Ag-Chem Uses of
Soybean Oil has not fully materialized.” Soybean oil has not
displaced petroleum as the dominant adjuvant.
All or a majority of the soybean oil used in the
application of pesticides is once-reﬁned oil. But it must
be further modiﬁed by adding 5-20% surfactants to create
what is called “soybean oil concentrate.” The addition of the
surfactant increases the efﬁcacy of the soybean oil so that
the volume of the additive can be reduced from one gallon to
one quart per acre.
“Virtually all selective postemergence herbicides
applied on soybeans, cotton, and several other crops include
one quart per acre of an oil as an adjuvant.” “The value
of adjuvants is that they decrease the surface tension of
spray droplets resulting in better retention on, and coverage
of weed leaves. Adjuvants also solubilize and soften the
cuticle, increasing penetration of the herbicide into the leaf.
They also may increase translocation of the herbicide in the
plant.” The most promising market is as an adjuvant system
for cotton insecticides. Approximately 40% of the U.S.
soybean acreage is treated with one or more postemergence
herbicides.
Note: Talk with Prof. Kapusta. 1990. April 10. Soy oil
used as a carrier or adjuvant for pesticides is in a non-drying
form. Address: Dep. of Plant and Soil Science, Southern
Illinois Univ.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1075

2894. Marking, Syl. 1988. Bolster your proﬁt: 13 points to
strengthen farm income. Soybean Digest. Feb. p. 40n, 40p.
• Summary: The average farmer could hike his gross income
on cropland by $100 per acre. “It simply requires doing
everything the top 2% of operators do,” says Edgar Urevig,
retired manager of Tilney Farms, Lewisville, Minnesota.
The 13 points are drainage, soil conservation, tillage, variety
selection, rotation, fertility, timeliness, plant population,
weed control, ﬁeld losses, efﬁcient drying, efﬁcient row
widths, and marketing.
2895. McGee, D.C.; Misra, M.K. 1988. Combined
application of soybean oil and fungicides for dust
suppression and control of storage fungi in corn and
soybeans. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 419-21.
• Summary: The objectives of this project were to:
Determine whether fungicides can be applied with soybean
oil, at the volumes recommended for dust suppression, and
still provide effective control of storage fungi. Determine if
soybean oil has any positive or negative effects on storage
fungi invasion. Indicate whether odor problems develop due
to rancidity. Thiabendazole (TBZ) and soybean oil could
be mixed, and applied successfully to corn and soybeans.
Address: Seed Science Center, Iowa State Univ., Ames,
Iowa.
2896. Sonntag, Norman O.V. 1988. Growth potential in
industrial uses. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 399-405.
[12 ref]
• Summary: Discusses: Industrial product growth potential:
Phospholipid, tocopherols & sterol by-products, soy
protein derivatives, genetically-modiﬁed soybean oils,
soybean methyl [methyl esters] or ethyl esters as diesel
fuels, industrial uses for soybean oil-derived products,
industrial uses for soybean oil per se, food additive products
from soybean oil, soya-fatty acids, fatty acids derived
from soybean soapstocks, misc. and newly-developing
applications.
The following ﬁgures are given as 1987 U.S. volumes in
millions (MM) of lb / Growth potential in percent per year.
Lecithins / phospholipids = 70 million lb / 3.0%. Vitamin
E including soya tocopherols = 11.0 million lb / 3.7%.
Soya-based sterols (in pharmaceutical / medicinal uses:
corticoids, sex hormones, contraceptives, spirono-lactone) =
7.38 million lb / 7.0%. Thus the total 1987 U.S. volume of
phospholipids, tocopherol, and sterol by-products was 88.38
million lb. Also in 1987, the total U.S. volume of hydrolyzed
soy protein (for food emulsiﬁcation, cosmetics, personal
care products, medicinal and pharmaceutical applications)

was 3 million lb. Methyl or ethyl “Soyate” as diesel fuel
= 0.5 million lb / 60%. For industrial uses for soybean oilderived products, the results were: Epoxidized soybean oil
= 92 million lb / -1%; High-I.V. soybean oil for alkyd resins
= 117 million lb / -1%; Epoxy resins and others = 8 million
lb / 1.2%. Thus the total 1987 U.S. volume of soybean oilderived products was 217 million lb.
Industrial uses for soybean oil per se yielded the
following results: Dust control in grain elevators = 10-12
million lb / 48%; Pesticide dispersion = 25 million lb / 46%.
Therefore, the total 1987 U.S. volume of soybean oil for
industrial uses per se was 35-37 million lb. The total 1987
volume of U.S. monoglycerides, monoglyceride derivatives
and other food additive products was 46.25 million lb.
The breakdown of this category was as follows: Mono
and diglycerides = 18 million lb / 2.5%; Monoglyceride
derivatives = 3.25 million lb / 0%; and calcium and sodium
lactyl stearates = 25 million lb / 2.4%. The total volume of
U.S. soya-fatty acids for 1987 was 68.3 million lb. Soy fatty
acids in alkyd resins = 30 million lb / -1%. Soy fatty acids in
oleochemicals = 25 million lb / 4%. Esters and amines = 10
million lb / 6%.
In the category of fatty acids derived from soybean
soapstocks, the total 1987 U.S. volume was 293 million
lb. Dimer acid manufacture consumed 3 million lb, lowgrade oleochemicals 10 million lb, pet food and feed
fortiﬁcation 260 million lb, and low-grade cleaning, soap
& other surfactant products 20 million lb. In the area of
potential new applications, volume / growth potential was
0 million lb / 78% for ‘olestra’, a small volume / 60% for
soy carbohydrates, and 0.2 million lb / 110% for soy based
ANPA-INK.
Note: This is the earliest document seen (Oct. 2017) that
mentions the term “ethyl soyate” in connection with diesel
fuel made from soy oil. Address: 306 Shadow Wood Trail,
Red Oak, Texas 75154.
2897. Soybean Digest. 1988. Seed for thought: A new era
dawns. Feb. p. 6.
• Summary: U.S. farmers have experienced two dramatic
eras during the past 50 years. In the 1930s, mechanical
horsepower began replacing horse-powered farm equipment.
During the 1950s, chemical fertilizer and pesticides were
introduced. Both eras resulted in increased efﬁciency and
productivity as farmers substituted capital for labor. But
agriculture is beginning to enter another era–biotechnology.
Crops that are resistant to certain insects, diseases and
herbicides hold the most immediate promise of returns from
this research. One in every 46 Americans lives on the farm.
Farmers represent 2.2% of the nation’s population; in 1920,
they accounted for nearly 30%. Today, about half of the farm
population is located in the Midwest, 29% in the South, 14%
in the West, and 6% in the East.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1076
2898. Marking, Syl. 1988. Soil microbes munch on pesticide
lunch. Soybean Digest. Mid-March. p. 14-15.
• Summary: Soil microbes are developing enzymes that
break down soil applied insecticides and herbicides, often
before they’ve worked on their target pest. This is called
enhanced or accelerated biodegradation. The main problem
is with soil insecticides for treating corn rootworm.
2899. Taylor, Owen. 1988. Natural toxins topple weeds.
Soybean Digest. Mid-March. p. 24.
• Summary: By copying natural toxins, USDA researchers
hope to develop “smart herbicides”. Because of their
selectivity, the chemicals kill weeds by disrupting
photosynthesis. The experimental chemicals now under study
are based upon toxins produced by Alternaria alternata, a
common fungus found on decaying vegetation. In theory, the
herbicides would be relatively safe and biodegradable, since
they duplicate common fungal chemistry. The key chemicals
are called peptides; speciﬁcally, those peptides found in
tentoxin, a weed killer.
2900. Mangold, Grant. 1988. Improving our grain’s quality.
Soybean Digest. March. p. 8-9.
• Summary: “One result of the 1986 Grain Quality
Improvement Act (GQIA) was to set objectives of grain
standards.”
“Unquestionably the single most signiﬁcant and farreaching package of change in regulation since the ﬁrst U.S.
Grain Standards were issued more than 70 years ago.”
“It makes illegal the blending of different types of grain
and the direct addition of foreign material (FM), dockage
and dust. But neither prevents nor limits blending of broken
kernels containing less than 50% FM...”
“The complete text of the FGIS rules and regulations
is contained in the Federal Register, Vol. 52 No. 125.
Highlights include prohibitions on recombining or adding
dockage and FM back into grain, prohibitions on adding dust
and sweepings, prohibitions on blending different types of
grain, tightening of insect tolerances and developing separate
deﬁnitions for broken kernels and foreign material in corn.”
2901. Pan, Chengxiang. 1988. The development of integrated
pest control in China. Agricultural History 62(1):1-12.
• Summary: Contains a good history of the subject from
early times to the present, and a comparison with parallel
developments in the USA and USSR. Soybeans are not
speciﬁcally mentioned.
“The Integrated Pest Control (IPC) program has been an
important component of agricultural production, encouraging
greater yields and less environmental contamination. In
China the deﬁnition of the term ‘integrated control’ has
been expanded in its principles and parameters since it was
ﬁrst used in 1952.” Address: Assoc. Prof. in the History of
Biology, Inst. for the History of Natural Science, Academia

Sinica, Beijing, China.
2902. Postel, Sandra. 1988. Controlling toxic chemicals.
State of the World. p. 118-36. March. [67* ref]
• Summary: There are two major classes of toxic chemicals:
Agricultural pesticides and industrial wastes. Both offer
beneﬁts and risks. Prior to the 1940s farmers relied on
a combination of mechanical, chemical, and biological
methods to limit pest damage to crops. The discovery
of DDT, however, ushered in an era of almost exclusive
dependence on chemicals for pest control. DDT was safer
and more effective than the arsenic, heavy metals, cyanide,
and nicotine compounds that had long been used. In the
U.S. pesticide use in agriculture nearly tripled between 1965
and 1985. Farmers applied 390,000 tons of pesticides to the
nations agricultural lands in 1985, an average of 2.8 kg (6.2
lb) per hectare planted. 95% of the area planted to soybeans
receives pesticides.
Pesticide risks come from pesticide poisonings, toxic
food residues, and contaminated drinking water. The nation’s
two most widely used herbicides, alachlor and atrazine, have
been found most frequently in contaminated groundwater.
Breaking the pesticide habit will depend largely on
adaptation of IPM (Integrated Pest Management). Leaders
in this ﬁeld have been China and Brazil. By the early 1980s
about 30% of Brazilian soybeans growers were using IPM
Insecticide use by those growers in 1982 was 80-90%
below the level in 1975, the year before the program began.
This saved the farmers money. In the USA use of IPM for
soybeans have been minimal. Insecticide use rose from 0.15
kg/ha in 1971 to 0.17 kg/ha in 1982, up 13%. By contrast,
IPM has been used intensively with peanuts, cotton, and
grain sorghum to reduce pesticide usage by up to 81% over
the period 1971-82. Breeding pest resistance into crops tends
to reduce pesticide use. But breeding in pesticide resistance
could pave the way for increased pesticide use. The USA
should increase its presently meager funding for IPM.
Address: 1776 Massachusetts Ave., N.W., Washington, DC
20036.
2903. State of the World. 1988. The Earth’s vital signs. p.
3-21. March. [61* ref]
• Summary: The physical condition of the earth is
deteriorating, as policymakers are more concerned with the
East-West political conﬂict and global economic issues.
Forests are shrinking, deserts are expanding, topsoil is
eroding, lakes are dying from acidiﬁcation, underground
water tables are falling, species diversity is decreasing as
several thousand plants and animals become extinct each
year, groundwater is becoming contaminated by pesticides
and industrial wastes, the earth’s temperature is rising
because of the greenhouse effect and increasing carbon
emissions (carbon dioxide and methane; much of the carbon
dioxide comes from automobiles and the methane from
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feedlot wastes), the sea level is projected to rise, and the
ozone layer in the upper atmosphere is thinning, leading to
increased exposure from ultraviolet radiation.
Population: The world birth rate peaked at 2.0% in 1970.
It is now at about 1.7% and is projected to drop to 1.5% by
the year 2000. But the annual increment of births over deaths
has climbed from 74 million in 1970 to 83 million in 1987,
and is projected to reach 92 million by the year 2000.
In developing countries the bottom line in the
relationship between rapid population growth and land
degradation is its effect on per capita food production. Since
1970, Africa’s per capita food production has fallen by 20%.
But in China, food production has risen dramatically from
about 150 kg/person in 1950 to almost 300 in 1987. China
has instituted fundamental agricultural reforms, steadily
reduced the military share of its budget, and simultaneously
shifted resources into family planning, reforestation, and soil
conservation. Malnutrition has largely disappeared.
Note: 1988 was the ﬁrst year that the greenhouse effect
began to appear widely in the popular media as a serious
probable cause of the drought and planetary warming.
Address: 1776 Massachusetts Ave., N.W., Washington, DC
20036.
2904. American-News (Aberdeen, South Dakota). 1988.
Soybean diseases targeted. April 8.
• Summary: Soybean diseases. They’re silent but deadly–and
extremely costly to U.S. farmers, especially in the South.
According to a survey by the Southern Soybean Disease
Workers, yield losses due to diseases in 1986 alone cost
growers in 16 southern states 94.5 million bushels valued at
more than $450 million. The 13.7% yield reduction was an
improvement over the four-year average of 17.1%.
2905. Camara, M.; Herrera-Isla, L.; Galantai, E.; Torres, V.G.
1988. Resistencia varietal a Rhizoctonia solani Kuhn en frijol
y soya [Varietal resistance of common beans (Phaseolus)
and soybeans against Rhizoctonia solani]. Centro Agricola
(Cuba) 15(2):24-29. April. [3 ref. Spa]*
• Summary: In Nicaragua, the resistance of 6 soybean
varieties and 10 common bean (Phaseolus) varieties to the
disease Rhizoctonia solani was investigated under both ﬁeld
and “in vitro” conditions. The soybean varieties Inifat 70,
Inifat 382, and Vavilow [Vavilov] showed high resistance.
Address: Ministry of Agriculture, Conakry, Guinea.
2906. Lang, Kerri-Sue. 1988. A growth market for organic
foods. Country Guide (Winnipeg). April. p. 20-22.
• Summary: In 1980, the USDA deﬁned organic farming as
“a production system that avoids, or largely excludes, the use
of synthetically compounded fertilizers, pesticides, growth
regulators and livestock feed additives to the maximum
extent feasible. Organic farming systems rely upon crop
rotations, animal manures, legumes, green manures, off-farm

organic wastes, mechanical cultivation, mineral bearing
rocks, and aspects of biological pest control to maintain
soil productivity and tilth, to supply plant nutrients, and to
control insects, weeds and other pests. The Organic Foods
Production Association of North America (OFPANA) was
founded in 1985. About 25 farmers contract organicallygrown soybeans with Toronto-based Soy City Foods.
Organic food producers feel strongly that organic foods
are healthier and more nutritious than conventionally grown
foods, but scientiﬁc data does not yet support this claim.
Ontario farmers requesting organic certiﬁcation must have
abstained from using prohibited fertilizers for at least one
year and pesticides for 3 years. Prohibited fertilizers include
anhydrous ammonia, ammonium nitrate, diammonium
phosphate, most sewage sludge, triple superphosphate,
muriate of potash, and potassium chloride. Prohibited soil
additives include quick lime and slaked or hydrated lime.
Certiﬁed organic growers are inspected annually at their
own expense ($150). They also sign a licensing agreement
and pay a fee to use the Ontario association’s logo. The logo
fee is based on gross sales. Organic soybean yields last year
were about 20% below the normal provincial average. Jon
Cloud, part-owner of Soy City Foods in Toronto, says most
of his contract growers experience a 25% yield reduction
in their ﬁrst 3 years of organic production. But a premium
for the beans, along with reduced input costs, brings net
returns to at least the level that could be expected under
conventional crop management.
Last year, about 25 farmers grew organic soybeans on
about 320 acres under contract with Soy City Foods. Highest
yield was 45 bushels per acre; average was 32 bushels.
Right now, says Cloud, the company could use 2,000 acres
of organically-grown soybeans. Premium prices for organic
beans are $8.50 a bushel. The ﬁrm produces several soybased foods for human consumption. These include soy
burgers, falafel (spicy patties traditional in some parts of the
Middle East), a base for soy pate, tempeh, tofu, and soy milk.
Contract growers are supplied with seed because Soy City
wants beans with high protein and low oil content. Organic
farmers don’t spend $40 an acre on herbicides. Nor do they
put tonnes of commercial fertilizer on their ﬁelds. And they
sell their crops at a 15% to 20% premium. Weeds, he adds,
are controlled by non-chemical procedures such as crop
rotation and cultivation, which cost little.
Hugh Martin, a soils and crops specialist with the
Ontario Ministry of Agriculture and Food says organic
farming will be a signiﬁcant part of agriculture in the future.
Most organic growers he works with have an ingrained
stewardship ethic and are concerned about soil conservation.
He says, “After about 5 years of organic farming, the organic
matter content of soil increases. Improved porosity allows
water to penetrate quickly. There’s less runoff.”
Color photos show the storefront of Soy City Foods
“Soy Food Information Centre” and 3 of the company’s
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products: Soyettes, Tempeh, and Falafels. Address:
Winnipeg, Manitoba, Canada.

currently uses about 48-50,000 pounds of soybeans per
month.

2907. Nonfood uses of soy oil and soy protein: Dialog
database search. 1988. 18 p. April. Unpublished manuscript.
[283 ref]
• Summary: This search, ordered by the American Soybean
Assoc. for a symposium on industrial uses of soybeans, was
designed by Endre Sipos of Central Soya and executed by a
research librarian at Central Soya. Chemical Abstracts, World
Foods, and other databases were searched. He categorized
and tabulated the results by application categories. Each
reference was ranked by importance on a scale of 1-3.
There were 188 references in 53 categories on nonfood
uses of soy oil, and 95 references in 26 categories on
nonfood uses of soy protein. The categories containing the
most oil references were: Pharmaceutical/clinical 42, ink and
coating composition 20, pesticides / insecticides 12, diesel
oil 12, herbicides 12, polyvinyl chloride 9, feed 7, cosmetics
5, and dust control 2.
The categories containing the most protein references
were: Adhesives for plywood 16, pharmaceuticals 13,
fermentation 9, inks and coatings 7, paper coating 7,
synthetic ﬁbers 5. Address: Endre Sipos, c/o Central Soya,
P.O. Box 1400, Ft. Wayne, Indiana 46801. Phone: 219-4891511.

2910. Anand, S.C.; Gallo, K.M.; Baker, I.A.; Hartwig, E.E.
1988. Soybean plant introductions with resistance to races 4
or 5 of soybean cyst nematode. Crop Science 28(3):563-64.
May/June. [6 ref]
• Summary: “A major portion of the U.S. soybean collection
has not been screened for races of SCN. Approximately 9000
soybean plant introductions (PIs) were screened for their
reaction to SCN races 4 and 5 in the greenhouse.” Address:
1-3. Dep. of Agronomy, Univ. of Missouri, Delta Center,
Portageville, MO 63873.

2908. Bhatnagar, P.S. 1988. Recent developmental trends
in soybean research. Paper presented at the Training
Programme for District Level Ofﬁcers of Madhya
Pradesh Academy of Administration, Govt. of Madhya
Pradesh, Bhopal. 10 p. May 10. Unpublished manuscript.
Mimeographed. [3 ref]
• Summary: Contents: Introduction: Nine main research
objectives. Varietal development. Seed production.
Production technology. Plant protection. Harvesting.
Threshing and storage.
Table 1 describes 6 recently released / identiﬁed soybean
varieties. Address: National Research Centre for Soybean,
Khandawa Rd., Indore 452 001 (M.P.), India.
2909. Spectator (Carmi, Illinois). 1988. Californian would
like to buy local soybeans. May 28.
• Summary: Jerry Ridenour, a Californian who wants
White County to think about producing soybeans without
chemical fertilizers or pesticides so that he can purchase
the organically-grown beans for his natural foods business.
While visiting Crossville, Illinois, he intends to talk with
some farmers about the proposal. Ridenour’s company,
“Wildwood Natural Foods,” makes meat-like products
from tofu, soymilk, and wheat gluten, such as tofuburgers,
meatless meatballs, and lactose-free soymilk. Other items
made from tofu include tofu hot dogs, tofu jerky, soymilk
yogurt, lactose-free tofu chocolate, etc. The business

2911. Soybean Update. 1988. American Soybean Association
will publish a 24-page tabloid entitled “Soybeans Today.”
June 13.
• Summary: It will be printed with soybean oil-based
printing inks. The publication will contain stories and
photos detailing market development activities in the U.S.
and overseas, soybean research, feature stories, and what
the ASA has planned for the future. The paper is sponsored
by FMC Corporation (Philadelphia, PA), manufacturer of
herbicides and insecticides. Note: Talk with ASA. Published
in mid-June, this is a one-time publication, but maybe next
year one issue of Soybean Update every 2 months will be
published in this expanded format.
2912. Hughes, Don. 1988. Environmental concerns–Food
for thought. Hazleton Food Science Newsletter. May/June. p.
1-4. [7 ref]
Address: Madison, Wisconsin.
2913. Huang, H.T. (Hsing-Tsung). 1988. History of
fermentations, food, and nutritional sciences in China
(Interview). SoyaScan Notes. July 1. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Huang, a biochemist by training, has
written the chapter titled “Plants and Insects in Man’s
Service” in Joseph Needham’s Science and Civilisation in
China (1986, VI:1); it concerns natural plant pesticides and
biological pest control. Parasitic wasps (Tricogama) have
been the most successful example of biological control in
China. Also Bacillus thuriengensis, a bacterium that attacks
a caterpillar that later becomes a destructive moth. It is
to toxic to mammals. Since 1983 he has been researching
an entire volume in this series to be titled “Nutritional
Sciences and Fermentation Technology (VI:6).” After this,
he plans to write a “History of Zoology in China.” There
is a Needham Research Institute Newsletter. No. 4 is June
1988. Needham’s thesis is that China was the world leader
in science until the start of the Renaissance, but had been
passed by the West by the 16th century. The question is:
Why did China not develop modern science? Dr. Needham
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is now age 87. He is working on Volume VII, the 4-volume
summation. He was in China for 2-3 years in 1983-86.
Dr. Huang is quite sure that tofu had another name
before A.D. 950. Address: Work: Biochemistry Program,
National Science Foundaton, Washington, DC 20550. Phone:
202-357-7945.
2914. Bhatnagar, P.S. 1988. Present status of soybean
in India: Constraints and future strategies to increase its
production and productivity. In: Nawab Ali, A.P. Gandhi,
and T.P. Ojha, eds. 1988. Soybean Processing & Utilization
in India. Bhopal, India: Central Institute of Agricultural
Engineering (CIAE). v + 431 p. See p. 9-28. Held 22-23
Nov. 1986 at CIAE, Bhopal, India. [17 ref]
• Summary: Contents: 1. Introduction. 2. National potential.
3. Soybean and cropping system. 4. Progress in research.
5. Diagnostic analysis of constraints for exploitation of
soybean production potential in India: Poor plant population
(poor germination of the seed, improper sowing method,
unfavorable weather conditions), delayed planting, poor
fertilization, poor nodulation or low efﬁciency of nitrogen
ﬁxation, inefﬁcient pest and disease management, nonreplacement of low productive old varieties with new
improved varieties, non-irrigation, non-availability of high
yielding variety for stress conditions, lack of appropriate
market support, gap in transfer of technology. 6. Future
strategies. 7. Thrust areas: Research (diagnostic analysis
of decline in productivity of soybean, breeding of varieties
suitable under stress conditions of moisture and soil pH and
diseases or pests, development of varieties with promiscuity
to the bacterial strains and identiﬁcation of strains of
rhizobium for more efﬁcient nitrogen ﬁxation, breeding of
varieties with longer storability and better germination, low
priced product process development based on defatted soy
ﬂour as well as whole soybean, cultivation of soybean in
irrigated conditions), development.
Note: The land and premises for the National Research
Centre for Soybean were acquired in June 1986. Dr.
Bhatnagar took formal charge of the center in Dec. 1986.
He moved to Indore as Director of the centre in Jan. 1987,
at which time the center began operation. Address: PhD,
Director, National Research Centre for Soybean, Khandawa
Road, Indore 450 001, India.
2915. Hartwig, E.E.; Kilen, T.C.; Edwards, C.J. 1988.
Registration of ‘Sharkey’ soybean. Crop Science 28(4):720.
July/Aug.
• Summary: “’Sharkey’ soybean... (Reg. no. 213) (PI
515960) was developed by the USDA, ARS, in cooperation
with the Delta Branch, Mississippi Agricultural and Forestry
Experiment Station. It was released in 1987 to provide a
highly productive, multiple pest resistant cultivar of Group
6 maturity. Prior to release the breeding line designation was
D79-6162.” Address: P.O. Box 196, Stoneville, Mississippi.

2916. Mennonite Central Committee. 1988. Station and
farming systems research results. Agricultural Program,
Report No. 15. 86 p. July. (Dhaka [Dacca], Bangladesh). [36
ref]
• Summary: The contents of the section titled “Soybean”
(p. 60-87) is similar to that in Report No. 14 (July 1987).
Address: Mennonite Central Committee, Dhaka, Bangladesh.
2917. Mennonite Central Committee. 1988. Soybean project.
Agriculture Program, Report No. 15. p. 19-26. July. (Dhaka
[Dacca], Bangladesh).
• Summary: Contents: Introduction. Kharif season
(Chuadanga district)–Seed contracts and sales. Agronomic
observations: stand establishment, insect and diseases.
Seed production. Cropping pattern survey. Utilization and
marketing.
Rabi season (Noakhali, Lakshmipur and Comilla)–Seed
sales. Agronomic observations: stand establishment, insect
and diseases, yields. Utilization and marketing. Agronomic
Research: Chaudanga (Kharif season, rabi season), Noakhali
(Rabi season; Raipur, Char Bata, Chitosi). Seed storage
methods.
“The objective of the Soybean Project is to make
available a low price, high protein, nutritious pulse to lower
and middle income consumers, while establishing the
cultivation of soybeans as a viable cropping alternative for
farmers in Bangladesh.”
“... soybeans are a very inexpensive source of high
quality protein. Also, their relatively balanced amino acid
pattern makes them nearly ideal as a supplement to rice.
“The primary extension efforts are concentrated in and
around Lakshmipur, Noakhali and Comilla districts, where
farmers planted 176 hectares (438 acres) in the 1987-88
rabi season. Seed for this crop is produced in and around
Chaudanga district where farmers planted 124 hectares
(310 acres) in the 1987 kharif season. The soybean acreage
represents increases of 30 and 123 percent respectively
over the previous year, and is credited to good performance
of the new variety Pb-1 in the previous two years and an
increase in market demand... After serving four years in
the Soybean Project, George Horlings completed his term
in November, 1987, and was replaced by Kevin C. Stout.”
Address: Mennonite Central Committee, 1/1 Block “A”,
Mohammedpur, Dhaka -7, Bangladesh.
2918. Soybean Digest. 1988. Scientist ﬁnds nematode
resistance gene. June/July. p. 35.
• Summary: University of Missouri researchers have
discovered the ﬁrst gene for resistance to soybean cyst
nematode. Agronomy researcher Virgil Luedders says the
studies, funded by Missouri farmer checkoff investment, will
help plant breeders pinpoint plant selections to they’ll be
able to develop a soybean with long-term resistance.
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2919. Soybean Digest. 1988. Bacteria may cause SDS
(sudden death syndrome). June/July. p. 35.
• Summary: Illinois scientists think they’ve found the
cause of sudden death syndrome (SDS) in soybeans. A
Southern Illinois University research team headed by John
Yopp discovered a bacteria that appears to plug the waterconducting cells of infected plants.
2920. Carnes, Michael G.; Wright, Martha. 1988. Engineered
soybean becomes a reality: Advances in science (Research
paper analysis). Bio/technology 6(8):870. Aug. Summarized
in San Francisco Examiner. Aug. 25. “Inserting non-soybean
genes produces a superior soybean.” [1 ref]
• Summary: Soybeans are the cover story for this issue, with
the title “Soybean breakthrough: The ﬁrst engineered staple
crop.” Researchers say they’ve inserted non-soybean genes
into soybean plants, a ﬁrst step toward helping the nation’s
No. 2 crop to better resist disease, insect and herbicides
and improve its nutrition value. Some of the altered plants
also passed on the new genes to some progeny, the research
teams from Monsanto Co. and Agracetus reported. Monsanto
researchers in St. Louis used bacteria called Agrobacterium
to ferry foreign genes into soybean tissue cut from freshly
germinated seeds. About 6% of the resulting plants took
up functioning genes. Agracetus scientists in Middleton,
Wisconsin, inserted genes into immature soybean tissue
with essentially a scientiﬁc shotgun, which “shot” tiny
gold particles coated with bacterial genes. About 2% of the
resulting shoots showed evidence that the inserted genetic
material was active.
“It has taken more than three years to progress from
the ﬁrst introduction of foreign genes into soybean tissue
(Faciotti et al. 1985) to the successful production of the
genetically modiﬁed soybean plants reported here.”
Note: Altered soybean plants also have been produced at
Iowa State University and by Pioneer Hi-Bred International,
Walter Fehr, soybean breeder and biotechnology coordinator
at Iowa State, said in a telephone interview with the
San Francisco Examiner. Address: Senior Scientists,
Biotechnology Div., CIBA-Geigy, Research Triangle Park,
North Carolina.
2921. Hinchee, Maud A.W.; Connor-Ward, D.; Newell,
C.A.; McDonnell, R.E.; et al. 1988. Production of transgenic
soybean plants using Agrobacterium-mediated DNA transfer.
Bio/technology 6(8):915-22. Aug. [43 ref]
• Summary: “Modiﬁcation of soybean using genetic
engineering techniques would facilitate the rapid
development of new varieties with traits such as herbicide
resistance, disease resistance, or seed quality improvement
in a manner unobtainable by traditional breeding methods or
tissue culture-induced variation. Genes have been transferred
to soybean protoplasts by electroporation of free DNA.

However, regeneration technology for soybean has not
progressed such that regenerated plants can be produced
from protoplasts.” Address: Monsanto Co., 700 Chesterﬁeld
Village Parkway, St. Louis, Missouri 63198.
2922. MacLean, Jayne T. 1988. IPM and biological control
of weeds: January 1986–April 1988. USDA National
Agricultural Library Quick Bibliography Series. QB 88-68.
23 p. Aug. [276 ref]
• Summary: The 276 English-language citations are from
the Agricola database. This updates an earlier bibliography
on the same subject, QB 87-58. Address: USDA, Beltsville,
Maryland.
2923. SoyaScan Notes. 1988. The Bumpers Amendment (DAR) to the U.S. Foreign Assistance Act (Overview). Sept.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: The Bumpers Amendment states that no
funds shall be expended under this act for “any testing
or breeding feasibility study, variety improvement or
introduction, consultancy, publication, or conference training
in connection with the growth of production in a foreign
country of an agricultural commodity for export which
would compete with a similar commodity grown or produced
in the United States.”
This kind of restriction protects particular U.S. interests
but it can cause broader problems. Sometimes U.S. research
conducted in foreign countries can be of great help to
American farmers (e.g. soybean rust research in Brazil).
Sometimes U.S. interests in increasing exports may require
supporting commodities grown overseas that are also grown
in the USA. Also, the U.S. generates signiﬁcant ill-will by
trying to block all World Bank loans to developing countries
to grow certain crops that will compete with U.S. agriculture.
Associated with the Bumpers Amendment was John
Baize, who spoke before a Congressional hearing and
harshly criticized the University of Illinois for its INTSOY
program. He is still (2004) active as an international
marketing specialist with John Baize and Associates in or
near Washington, DC.
2924. Soybean Digest. 1988. Kodak develops seed treatment.
Aug/Sept. p. 16d.
• Summary: Developed by Cornell scientists, the new seed
treatment based on new strains of a fungus would replace
various chemicals now used to protect seeds from soil-borne
pathogens. “We’re using nature to ﬁght nature,” says Gary
Harman, one of the Cornell researchers who developed the
seed treatment. “Biological seed treatments, bacterial and
fungal, have the ability to control seed and root diseases.”
2925. Soybean Digest. 1988. Friendly fungus ﬁghts root rot.
Aug/Sept. p. 16e.
• Summary: A North Carolina State University (NCSU)
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scientist has found a fungus that can knock out Rhizoctonia
root rot. Eddie Echandi has found a native organism that
stimulates the plant itself to defeat Rhizoctonia.
2926. Young, L.D.; Hartwig, E.E. 1988. Selection pressure
on soybean cyst nematode from soybean cropping sequences.
Crop Science 28(5):845-47. Sept/Oct. [14 ref]
• Summary: “Abstract: It has been recommended that
soybean... cultivars resistant to soybean cyst nematode
(SCN), Heterodera glycines Ichinohe, be rotated with
susceptible cultivars in order to delay or avoid development
of populations capable of damaging resistant cultivars.”
“No evidence for stabilizing selection sufﬁcient to
prevent race shifts in SCN populations through use of
susceptible cultivars was obtained.” Address: 1. USDA-ARS,
West Tennessee Agric. Exp. Station. Jackson, TN 38301; 2.
USDA-ARS, P.O. Box 196, Stoneville, Mississippi 38776.
2927. Young, L.D.; Hartwig, E.E. 1988. Evaluation of
soybeans resistant to Heterodera glycines race 5 for yield
and nematode reproduction. Annals of Applied Nematology
2:38-40. Oct. [6 ref]
• Summary: “Abstract: Two soybean breeding lines (D822397A and J82-190) resistant to Heterodera glycines race 5
produced higher yields (P = 0.05) than the race 4-resistant
cultivar Bedford for 2 years when planted in a ﬁeld infested
with H. glycines race 5 at Tiptonville, Tennessee. Yields
were not different between D82-2397A and Bedford when
planted in ﬁelds infested with race 3, race 9, or with no cyst
nematodes. D82-2397A will be released as a cultivar in
1988.” Address: 1. Research Plant Pathologist, USDA ARS,
Nematology Research, 605 Airways Blvd., Jackson, TN
38301; 2. Stoneville, Mississippi.
2928. Cooper, R.L.; Hammond, R.B. 1988. Registration
of Mexican bean beetle resistant soybean germplasm line
HC83–123-9. Crop Science 28(6):1037-38. Nov/Dec. [5 ref]
• Summary: “Four Mexican bean beetle (Epilachna
varivestis Mulsant) resistant soybean... germplasm lines,
HC83-123-9, HC83-46-1, HC83-46-2 and HC83-50-1,
were developed cooperatively by USDA-ARS and the Ohio
Agricultural Research and Development Center, Wooster,
OH, and released in 1987.” Address: 1. USDA-ARS Dep. of
Agronomy; 2. Dep. of Entomology. Both: Ohio Agricultural
Research & Development Center, The Ohio State Univ.,
Wooster, Ohio 44691.
2929. Hartwig, E.E.; Hinson, K.; Scott, A. 1988. Registration
of ‘Padre’ soybean. Crop Science 28(6):1025. Nov/Dec.
• Summary: “Padre was developed speciﬁcally for the
lower Rio Grande Valley. It is basically a Forrest (2) type
having the unique character of delayed ﬂowering under
short-day conditions similar to D77-12480 (1). Padre would
be classiﬁed as Maturity Group VII when planted during

May at Stoneville, MS (33º 20’ lat.), but growth in the
lower Rio Grande Valley (26-27º lat.) is similar to that of
Maturity Group IX cultivars. Reniform nematode resistance
is considered important to avoid a population increase when
soybean precedes cotton or vegetable crops. Padre has a
determinate growth type, white ﬂowers, tawny pubescence,
tan pod walls and yellow seeds with black hila.” Address:
Stoneville, Mississippi.
2930. Hartwig, E.E. 1988. Registration of soybean
germplasm D86–8286 resistant to rust. Crop Science
28(6):1038-39. Nov/Dec. [4 ref]
• Summary: “The soybean... (Reg. No. GP-112, PI No.
518772), germplasm line D82-8286 was released to provide
a source of resistance to soybean rust (caused by Phakopsora
pachyrhizi Syd.) earlier in maturity and agronomically
superior to the original source of resistance PI 230970
(1). Soybean rust has not been recognized in the USA, but
because of its potential for damage to the crop, it seemed
appropriate to have resistance in a better adapted genotype.”
Address: P.O. Box 196, Stoneville, Mississippi 38776.
2931. Kogan, Jenny; Kogan, Marcos; Brewer, Ellen F.;
Helm, Charles G. 1988. World bibliography of soybean
entomology. 2 vols. Illinois Agricultural Experiment Station,
Special Publication No. 73. Vol. I. xxix + 665 p. Vol. II. ix +
291 p. Nov. [5096 ref]
• Summary: Volume I contains an introduction which
discusses: 1. World soybean production and insect pests:
Diversity of the arthropod fauna associated with soybean.
A world map of major soybean producing regions with
approximate dates and sources of soybean introduction.
A list of the major soybean insect pests and their relative
importance in 6 production regions of the world. 2.
Bibliometric analysis of soybean entomological literature,
showing graphically, worldwide and for 6 major regions, the
parallel expansion of world soybean acreage and number
of references on soybean entomology. 3. The soybean
entomological literature: The soybean entomology database.
Scope of the SIRIC database. Operations. Chronology of the
development of SIRIC (1969-1988). 4. The Bibliography:
Criteria for inclusion, scope, and coverage. Resources
searched. Organization of the bibliography, with explanation
of a sample record.
Bibliographic entries appear in alphabetical order by
author(s). Each entry is followed by a string of key words
that reﬂects the subject contents.
Volume II contains 6 indexes that refer to the
sequentially numbered entries: 1. Author index. 2.
Geographic index. 3. Host plant index. 4. Taxonomic index:
A hierarchical list of arthropods (order, family, and genus).
5. General descriptor index: A list of subject descriptors
hierarchically organized. A subindex for these descriptors
is organized alphabetically. 6. Language index: A list by
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language of all entries, excluding those printed in English.
SIRIC operates a system for the collection, storage,
and retrieval of literature on soybean-related arthropods.
The collection contains over 24,000 documents. Documents
selected for inclusion are of 2 types: 1. Those dealing with
soybean arthropods (pests, vectors of diseases, pollinators,
and natural enemies). 2. Those related to 24 insect species of
key importance. Because this literature is surveyed without
regard to its plant associations, many documents pertaining
to crops other than soybeans–corn, cotton and alfalfa, for
example–are included.
A controlled vocabulary of over 8,500 key words is
used to index documents for storage and retrieval. Organized
hierarchically, this vocabulary is updated frequently to
accommodate new terms and concepts.
Talk with Jenny Kogan in Corvallis, Oregon. 1991.
April 6. Every document listed in this bibliography mentions
the soybean. The database was on a mainframe computer,
which was phased out by the University of Illinois, but the
database is now being converted to run on InMagic in a
personal computer environment. There is an agreement that
the database will be kept alive, at least for the time being.
Marcos Kogan is now on a leave of absence at Oregon State
Univ., but he may eventually return to Illinois and reactivate
the database. Address: SIRIC (Soybean Insect Research
Information Center), Illinois Natural History Survey, 172
Natural Resources Building, 607 E. Peabody Dr., UrbanaChampaign, IL 61820: 1. Librarian; 2&4 Entomologists; 3.
Computer programmer. Phone: 217-333-6784.
2932. Krizmanic, Judy. 1988. Natural foods forecast.
Vegetarian Times. Nov. p. 32-33, 36-39.
• Summary: Organics: Organic products will soon become
the fastest growing category in natural foods. Even
progressive mainstream supermarkets will add organic
produce to their inventory or, if they can afford it, will test
for pesticide levels on produce that may not be organic.
The California and Nevada-based Raley’s Superstore chain
already has done both.
Legume’s Gary Barat has plans to expand his selection
of tofu chocolate with a chocolate-covered rice cake (made
with Lundberg Farms rice cakes). “Plans are brewing for tofu
chocolate chips, fudge sauce, and just about any chocolate
product imaginable... Dairy-Free Replacements of Dairy
Classics... Expect egg replacers, tofu cheesecake and tofu
cream cheese,” and, hopefully, tofu sour cream.
“Soymilk. Within this next year, look for soymilk in
your supermarket’s dairy case... Imagine a soymilk creation:
a creamy, malty drink–made from a mixture of soymilk and
amasake.”
2933. Tiwari, S.P.; Shukla, A.K.; Bhatnagar, P.S. 1988.
Genetic insulation of soybean against biotic stresses. Paper
presented at the National Symposium on Insect Pests and

Diseases of Soybean. 9 p. Held 1-3 Nov. 1988 at RAK
College of Agriculture (JNKVV), Sehore 455 001 (MP),
India. [33 ref]
• Summary: Contents: Introduction. Fungal diseases (incl.
soybean rust). Bacterial diseases. Viral diseases. Insect pests.
“Biotic stress” refers to stress from soybean pests such
as diseases, insects, nematodes, etc. “Signiﬁcant progress
in regard to breeding varieties resistant to yellow mosaic
virus, bacterial pustules, and rust has been made... The
scenario for insect resistance is, however, not so encouraging
owing mainly to the unavailability of sources of resistance.”
Address: National Research Centre for Soybean (ICAR),
Khandawa Rd., Indore 452 001 (M.P.), India.
2934. Bernard, R.L.; Noel, G.R.; Anand, S.C.; Shannon,
J.G. 1988. Registration of ‘Cartter’ soybean. Crop Science
28(6):1029-30. Nov/Dec. [6 ref]
• Summary: Registration No. 226, PI 518675. The
Cartter variety of soybean was developed by the USDA’s
Agricultural Research Service (ARS) and the Illinois and
Missouri Agricultural Experiment Stations in a program to
provide cultivars that are resistant to soybean cyst nematode
(SCN) (Heterodera glycines Ichinohe) and adapted to the
Midwest. Cartter is named for the late Jackson L. Cartter
who directed production research of the U.S. Regional
Soybean Laboratory at Urbana, IL, from its establishment in
1936 until his retirement in 1966.
Cartter was released in 1986 to foundation seed
organizations. Address: 1. USDA-ARS and Dep. of
Agronomy; 2. USDA-ARS and Dep. of Plant Pathology.
1-2: Univ. of Illinois, 1102 S. Goodwin, Urbana, IL 61801;
3. Univ. of Missouri Delta Center, Portageville, MO 63873;
4. Asgrow Seed Co., P.O. Box 210, 155 North, Marion,
Arkansas 72364, formerly Univ. of Missouri Delta Center,
Portageville.
2935. Ehmke, Vance. 1988. Control insects naturally:
Biological pesticides halt crop pests. Soybean Digest. Dec.
p. 20N.
• Summary: Bacillus thuringiensis (Bt) is a bacterium that
can control corn borers, but it is easily killed by exposure
to ultraviolet light. Reprinted in the March 1989 edition of
Soybean Digest, p. 23.
2936. Kidrishev, T.K. 1988. Effektivnost’ gerbitsidov v
posevakh soi [Efﬁciency of herbicides in soybean crops].
Agrokhimiia (Agricultural Chemistry) No. 12. p. 105-08.
Dec. [10 ref. Rus]
2937. Soybean Digest. 1988. New logo identiﬁes soyoil.
Dec. p. 26.
• Summary: The SoySeal, in the shape of an oil drop
wrapped with a red, white, and blue American ﬂag, was
developed by Monsanto in 1988 to identify soyoil in their
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pesticide formulations. Monsanto proposed giving the mark
and licensing the rights to the American Soybean Association
for use with non-food products.
“By early 1989 ASA hopes to have a separate logo to
identify soyoil in food products. Ciba-Geigy has agreed to
fund development of this SoyMark.”
Note: This is the earliest document seen (Oct. 2016) that
contains the word “SoySeal.”
2938. Gjata, Fadil; Pandoza, Aleksander. 1988. Mbi
perdorimin e herbicideve ne soje [On the use of herbicides
on soybeans]. Bujqesia Socialiste (Socialist Agriculture)
(Albania) No. 4. p. 31-32. [Alb]*
2939. Lusha, Selim. 1988. Semundjet e demtuesit e sojes
dhe luftimi i tyre. (Ne kooperativen bujqesore “20 Maj”
Bilaj-Kruje) [How to ﬁght soybean diseases and pests (in
the “20 May” cooperative, Bilaj-Kruje)]. Bujqesia Socialiste
(Socialist Agriculture) (Albania) No. 6. p. 39-40. [Alb]*
2940. Instituti I Larte Bujqesor I Tiranes–Biblioteka
Shkencore. 1988. Soja (Bibliograﬁ) [Soya–Bibliography].
Tirane, Albania: Instituti I Larte Bujqesor I Tiranes. 144 p.
Index. 23 cm. [640 ref. Alb]
• Summary: The Department of Elaboration, Bibliography,
and Information at the Scientiﬁc Library of the Agricultural
University of Tirana compiled this bibliography. In addition
to foreign publications, it includes all works in Albanian
including books, scientiﬁc journal articles, diploma works,
and degree works. The book contains about 85 Albanianlanguage documents, and is divided into ﬁve chapters: 1.
General issues and universal values of soya (p. 5). 2. Genetic
improvement. Biological and physiological aspects (p.
13). 3. Cultivation technologies (p. 74). 4. Protection from
diseases and pests (p. 90). 5. Soy processing technologies
and soy products (p. 97). Address: Tirane, Albania.
2941. Larcher, Jacques; Volper, S.; Aubin, J.P. 1988. Le soja
en régions tropicales: une synthèse des recherches de l’IRAT
[The soybean in tropical regions: A summary of research
conducted by IRAT]. Memoires & Travaux de l’IRAT
(France) No. 15. 185 p. [91 ref. Fre]
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). Contents: Varietal improvement: Introduction
of varieties, screening varieties, creating new varieties.
Cultural practices: Preparing the soil, water needs of the
soybean, planting, harvest, production and storage of seeds.
Cultural systems: Crop rotations, companion crops, times
of working. Fertilizers: Mobilization minerals, diagnosis
based on foliage, nitrogen fertilizers, phosphate fertilizers,
potassium fertilizers, organic manure, preformulated manure.
Inoculation: Effects of inoculation on the nodulation and
the yield of soybeans, methods of inoculation, selection of

stocks of Rhizobium japonicum, determination of the dose of
inoculum suited to the ﬁeld, production of inoculum, survival
of Rhizobium japonicum in tropical soils. Crop protection:
Bacterial diseases, fungal diseases, viral diseases, nematodes,
insects, chemical defoliation, herbicides. Technology:
Senegal, Cameroon.
Appendixes: 1. List of varieties. 2. List of the main
soybean varieties introduced to Benin, Burkina Faso,
Cameroon, Comoro Islands, Côte d’Ivoire, Ethiopia, French
Guiana, Madagascar, Mali, Niger, Polynesia, Central African
Republic, Reunion and Martinique, Senegal, Togo. 3.
Norms of observation and methods employed by IRAT. 4.
Improvement of the components of soybean yield. Technical
guide for growing soybeans in Senegal, Côte d’Ivoire, and
French Guyana.
The section titled “Introduction of Varieties” (p. 9)
notes that between the ﬁrst and second world wars, the
French peasantry introduced the soybean to Madagascar and
cultivated it in the regions of Ambatolampy, Antsirabé, and
Ankazomiriotra. It is interesting to note that it was in the
latter locality that the ﬁrst attempts were made to transform
soybeans into milk and cheese [soymilk and tofu] in
Madagascar. In Cameroon, eleven varieties, which originated
in the USA and East Asia, were introduced between 1924
and 1945.
In 1965 IRAT introduced the soybean into its research
programs and began, as a ﬁrst step, by establishing soybean
varietal collections in the different countries where IRAT was
working: 1966 in Senegal, Madagascar, and Cameroon. 1967
in the Central African Republic and Mali. 1968 in the Côte
d’Ivoire. 1969 in Benin. 1971 in the Comoro Islands. 1972
in Ethiopia. 1974 in Togo and Niger. 1975 in Burkina Faso,
Réunion, French Guiana, Martinique, and Polynesia. The
ﬁrst collections, established in 1966 from soybean varieties
originating in Rwanda, the USA, Rhodesia, and Tanzania,
were progressively disseminated to the other countries.
Subsequent participation of IRAT researchers in the
international variety trials conducted by INTSOY (USA)
and by IITA (Ibadan, Nigeria) enabled IRAT to diversify its
genetic resources and to test, mainly through the INTSOY
trials, the varieties that it had developed.
Varietal selection (p. 10-22): Senegal: From 1966 to
1970, 120 soybean varieties received were tested by CNRA
Centre National de Recherche Agronomique (French)
of Bambey (Baol), then at Nioro du Rip (Sine-Saloum),
where the best yields, of about 1,500 to 2,000 kg/ha were
obtained with the variety Geduld. Starting in 1970 Bambey
was abandoned and trials were continued at Séfa (Sefa,
Casamance) and Synthiou Malème (in eastern Senegal),
where the ecology was more favorable for soybean
cultivation. Breeding of new varieties started in about 1972
in Senegal (see p. 22-33).
Note 1. This document contains the earliest clear date
seen for cultivation of soybeans in Senegal (1966).
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Central African Republic: In 1967, at the request of
the Ministry of Rural Development, via FAO, 80 soybean
varieties of very diverse origins were introduced and tested
at the Grimari station. The variety Avoyelles yielded 1,218
kg/ha.
Mali: The varieties G15 and G115 (Jupiter) from
Burkina were introduced to Mali in 1967. Then in 1969
IRAT introduced 26 new varieties, of which 11 originated in
the Central African Republic and 15 in Senegal.
Côte d’Ivoire: From 1968 to 1977 IRAT introduced 171
soybean varieties to the Côte d’Ivoire.
Togo and Benin: These two contiguous countries have
comparable ecologies. IRAT’s with soybeans in Benin began
in 1969. In 1970 IRAT introduced to Niaouli, Benin, 45
varieties originating in Taiwan, Central African Republic,
Madagascar, and Senegal. This collection was continued
from 1970 to 1974, because two crops a year were possible,
at the stations of Niaouli and Ina in Benin, and 3 stations in
Togo. In 1975 IRAT-Togo cooperated with INTSOY in the
ﬁrst soybean trials in Togo. The ﬁrst seeds were planted at
Davié in southern Togo on May 2, at Amoutchou in central
Togo on May 7, and in Kitangbao in northern Togo on July
8. Togo. Table 12 shows the average yields from 1970 to
1974 from the varieties Columbia, Mandarin, Clark 63, and
E 73. These yields were low due to the absence of any use
of fertilizers or inoculants, and the poor germination of the
seeds. [Note 2. From Whigham and Judy (1975) and Dumont
(1981) we have learned the exact dates that soybeans were
planted in Benin and Togo]. Comoro Islands: 63 soybean
varieties from the Madagascar collection were introduced in
1971 and tested on Grand Comoro (Comore) and at Anjouan
(800 meters altitude). At Anjouan the best variety was
Biloxi, which had an average yield of 2,000 kg/ha. On Grand
Comoro the yields were lower, about 1,500 kg/ha. Having
little future, soybean research was stopped in 1976. Note 3.
This document contains the earliest date seen for soybeans
in the Comoro Islands, or the cultivation of soybeans in the
Comoro Islands (1971) (one of two documents). The source
of these soybeans was Madagascar.
Niger: In 1974 IRAT introduced from Senegal 17
varieties of various origins; the results were mediocre (in
part from absence of inoculation): ICA Toroa 662 kg/ha, ICA
Lili 312 kg/ha, Improved Pelican 335 kg/ha, Mandarin 300
kg/ha. Two INTSOY trials took place in 1975 at Maradi and
Gaya. This time the yields were very encouraging; at Maradi
the variety Forrest yielded 3,500 kg/ha.
Note 4. This document contains the earliest date seen
for soybeans in Niger, or the cultivation of soybeans in Niger
(1974). The ﬁrst 17 varieties introduced originated in various
countries.
Burkina Faso: The soybean was introduced to this
remote country in 1960. At that time IRHO (Institut de
Recherches pour les Huiles et Oléagineux) was in charge
of experiments on this plant. In 1975 IRAT participated in

an INTSOY trial at Farako-Ba; Jupiter gave the best yield,
2,405 kg/ha.
Réunion: Four varieties from the USA were tested in
1974, at the station of Mon Caprice, during two seasons. The
best yield during the cool season was from Chippewa (1,780
kg/ha), and during the warm season it was from Amsoy
(2,070 kg/ha).
Martinique: IRAT-Martinique participated in the 1975
INTSOY trials. Only one variety, Improved Pelican, with
a yield of 2,150 kg/ha [sic, 2,154 kg/ha, planted 10 April
1975] seemed interesting, but since soybean cultivation was
believed to have no future in the agriculture of the island, the
experimentation was abandoned.
French Guiana: The ﬁrst soybean trials began in 1975
with the introduction of 4 varieties: Jupiter, Acadian, and
Improved Pelican from the USA, and Vada, which originated
in Java [Indonesia]. From 1976 to 1983 IRAT-Guyane
participated in INTSOY trials. In 1976 Jupiter gave the top
yield of 3,440 kg/ha.
French Polynesia: From 1976 to 1979 the INTSOY
trials continued during the two rainy seasons. The variety
Davis gave the best overall average yields (4,260 kg/ha
over 5 seasons), with a top yield of 5,286 kg/ha in 1976-77.
Address: France.
2942. Lawn, Dennis Andrew. 1988. Studies of nematodes
associated with maize, soybean, and sunﬂower in Illinois and
the Republic of Zambia. PhD thesis, University of Illinois at
Urbana-Champaign. 91 p. Page 2016 in volume 49/06-B of
Dissertation Abstracts International. *
• Summary: Agronomic trials were established in the
Republic of Zambia. Address: Univ. of Illinois.
2943. Montero R., Rafael A.; Mata M., Eduardo J. 1988.
La soya: Guia para sul cultivo y consumo en Costa Rica
[The soybean: A guide for its cultivation and consumption
in Costa Rica]. San Jose, Costa Rica: Editorial de la
Universidad de Costa Rica. 112 p. Illust. 21 cm. [11 ref. Spa]
• Summary: Contains 23 tables and 8 ﬁgures plus some
color photos. Contents: Introduction. The plant. Climate.
Photoperiod. The variety. The soil. Preparation of the land.
Times of planting. Inoculation. Fertilization and nutrition.
The analysis of the soil. Visual symptoms of mineral
deﬁciencies. Density of planting seeds. Considerations
concerning planting more or less seeds. Diseases. Soybean
diseases common in Costa Rica. Weed control. Calibration
of sprinklers. Control of insects. Management of the harvest.
Mechanical harvesting of soybeans. Aspects which must
be considered for a good harvest of the crop. Economic
considerations. Feeding and nutrition based on soy: The
soybean compared with other protein sources, percentage
of protein in various protein sources, diagram showing the
many products derived from soya. Preparation of meals with
soya: preparation of basic soyfoods at home (preparation of
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whole soybeans, preparation of soymilk, preparation of soy
ﬂour, vegetable stew with soybeans, salad, Oriental minced
meat, rice with soybeans, spaghetti in white sauce with
soybeans, soybeans in escabeche, cream of soybeans and
greens, oil roasted soynuts, soy pudding, homemade tofu,
mixed bread with soya ﬂour, quick bread with soy ﬂour).
Table of conversion: Measures, weights & equivalents.
Tables show: (1) Description of the vegetative and
reproductive states of the soybean plant (Source: Fehr
& Caviness 1977). (2) Origin and characteristics of the
varieties Jupiter, SIATSA 194-A, and IAC-8. (3) Dates
recommended for the harvest of soybeans in Costa Rica.
(4) Extraction of nutrients from each 1000 kg of yield of
soybean seeds. (5) General reference values for interpreting
the analytical results of the laboratory of soils of the Ministry
of Agriculture and Livestock, Costa Rica.
(6) Critical foliar levels of nutrients at the end of
ﬂowering (Niveles críticos foliares de nutrimentos). (7)
Summary of generalizations about the essential nutrients
for the soybean. (8) Summary of the principal soybean
diseases in Costa Rica. (9) Recommended herbicides in
the cultivation of the soybean and the different doses for
different soil textures in pre-emergent herbicide application.
(10) Primary weeds that infect soybean ﬁelds and effective
herbicides for weed control. (11) Mix of pre-emergent
herbicides (herbicidas preemergentes) for the control of
weeds in soybean cultivation. (12) Recommended nozzletype for weed control. (13) Levels of economic damage
of the soybean from various soybean enemies in Costa
Rica. (14) Chemicals used for the control of insects in the
cultivation of the soybean.
(15) Marketing volume, consumption and grain reserve
for soybean cake / meal (torta) and soybean oil in the United
States and the world in the years 1984-1986. (16) Cultivated
area, average yield and price of the soybean in Costa Rica
during the period 1979-1987. (17) Monthly price of grain
(grano), oil and meal (torta) protein in dollars FOB Chicago,
Illinois, United States, from 1987 and the months January to
May of 1988. (18) Price of a metric ton of yellow soybeans
(soya amarilla) in Caldera, Costa Rica. (19) Projection of
the apparent demand of cakes (tortas) and oleaginous ﬂours
(harinas oleaginosas) 1984-1989.
(20) Budget for the production of soybeans in Costa
Rica, harvest of 1988. (21) Total cost of soybean production,
harvest of 1988. (22) Chemical composition of soybean milk,
breast milk, and cow milk. (23) Essential amino acid content
in soybean milk and cow’s milk.
Figures show: (1) Description of the principal parts of
the soybean plant. (2) Needs of the soybean (variety Jupiter)
for the various stages of growth. (3) Parts of different
types of nozzles for the application of agrochemicals. (4)
Various degrees of defoliation of the soybean estimated as
percentages of foliar tissue loss. (5) Method for measuring
the level of insects infesting soybeans. (6) Principal insects

in the cultivation of soybeans. (7) Location of sampled areas
concerning loss in the mechanical harvesting of soybeans.
(8) Utilization of soybeans (derived from soy ﬂour, soybean
cake or meal, isolated soy protein, soy sprouts, whole dry
soybeans, tofu, infant formulas, soy sauce, reﬁned soy oil,
lecithin). Address: Costa Rica.
2944. Shchelko, L.G.; Demchenko, V.P.; Prostakova, Zh.G.;
Lazarev, A.M. 1988. [Problems of breeding soyabean for
immunity in the Central Asian republics]. In: Ispol’zovanie
mirovykh kollektskii polevykh kul’tur dlya sozdaniya sortov
intensivnogo tipa v usloviyakh Uzbekistana. Tashkent,
Uzbek SSR. See p. 85-93. [11 ref. Rus]*
• Summary: In breeding soybeans for resistance to the main
fungal, bacterial, and viral diseases in Soviet Central Asia,
sources of resistance selected under artiﬁcial infection in
various parts of the USSR are recommended. Appropriate
breeding methods are discussed, especially hybridization
(to produce single or complex hybrids), induced mutation,
and biotechnological techniques, with constant selection of
useful forms under artiﬁcial infection.
2945. Stephan, Z.A. 1988. Newly reported hosts of rootknot nematodes in Iraq. International Nematology Network
Newsletter 5(3):36-43. [7 ref. Eng]*
Address: Plant Protection Research Centre, Abu-Chraib,
Baghdad, Iraq.
2946. Upfold, R.A.; Olechowski, H.T. 1988. Soybean
production. Ontario Ministry of Agriculture and Food,
Publication No. 173. 17 p. 28 cm. [9 ref]
• Summary: Contents: Introduction. Climate and soil.
Growth and development. Choosing a variety. Tillage and
seedbed preparation. Inoculation. Planting. Reduced stands.
Fertility. Weed control. Diseases. Insects and mites. Other
problems. Harvesting and storage. Feeding soybeans.
Marketing. References. Address: 1. Crop Science Dep., Univ.
of Guelph; 2. Plant Industry, OMAF, Ontario, Canada.
2947. Wyllie, Thomas D.; Scott, Donald H. eds. 1988.
Soybean diseases of the North Central Region. St. Paul,
Minnesota: APS Press. ix + 149 p. No index. 28 cm.
Proceedings of a conference. [572 ref]
• Summary: Copyright by the American Phytopathological
Society.
Contents: Preface. Challenges for interdisciplinary
agricultural research, by John M. Barnes.
Early Season Diseases: Seed diseases, by T.S. Abney
and L.D. Ploper. Seedling establishment–an epidemiological
perspective, by Richard S. Ferriss. Seed treatment and the
fungal pathogens they are designed to control, by Ademir
Assis Henning. Evaluation of current predictive methods
for control of phomopsis seed decay of soybeans, by D.C.
McGee. Molecular approaches to the detection of seed-borne
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plant pathogens, John H. Hill. Grain quality and grading
standards, by David B. Sauer.
Midseason Diseases: Midseason soybean diseases, by
Bill Kennedy. Bacterial, fungal, and viral diseases affecting
soybean leaves, by J.M. Dunleavy. Soybean stem canker: an
overview, by Elisa F. Smith and P.A. Backman. Sclerotonia
stem rot of soybean, by Craig R. Grau. Soybean sudden
death syndrome, by Donald H. Scott. Phytophthora rot of
soybean, A.F. Schmitthenner. The soybean cyst nematode, by
D.I. Edwards. Soybean nematodes in the north central United
States, by T.L. Niblack.
Late Season Diseases: Anthracnose of soybeans, by
J.B. Sinclair. Diaporthe / phomopsis complex of soybeans,
by J.B. Sinclair. Use and management of resistance for
control of brown stem rot of soybeans, by H. Tachibana.
Charcoal rot of soybeans–current status, by Thomas D.
Wyllie. Late season diseases: summary and discussion, by
J.L. Lockwood. Address: 1. Prof. of Plant Pathology, Dep. of
Plant Pathology, Univ. of Missouri, Columbia, MO.
2948. Soybean Update. 1989. Fight the fear of computers:
Extension ofﬁce could help. Jan. 9. p. 3.
• Summary: “Whether or not you own a computer–less
than 10 pct of farmers do–it is another tool that can help put
more proﬁt per acre in your pocket. New, more sophisticated
computer software is helping farmers across the nation
by selecting the best soybean variety, or a least-cost weed
control program, by ﬁguring ahead of harvest time what your
yield per acre will be...
“In most states, the county extension ofﬁce has a
computer that can work for you. Best of all, the service is
free of charge. For more information, contact your local
county extension ofﬁce, or ASA at 800/USA-SOYA.”
2949. Theses on soybeans and soyfoods: Dissertation
Abstracts (Database search report). 1989. 234 p. Jan. 20. 28
cm. Unpublished manuscript. [1106 ref]
• Summary: The Dissertation Abstracts database contains
virtually every American PhD dissertation accepted at an
accredited institution since 1861. A search yielded 1,106
theses on soybeans and soyfoods not including records with
the terms pathogen*, Disease*, weeds, or insect* in the title
or abstract. * = truncated term.
It contained the following number of theses on soyfoods:
Soymilk 9-14, tofu 6, tempeh 6, miso 4, soy sauce 3, and
natto 2.
The most valuable records for us are in the subject
categories Food Science & Technology; Health Sciences,
Nutrition; and Economics, Agricultural. Other subject
categories include: Agriculture (Agronomy, Animal Culture
& Nutrition, General, Plant Culture, Plant Physiology);
Biochemistry; Botany; Chemistry (Agricultural and
Biological, Analytical); Engineering, Chemical; Entomology.
A count of the records in which we were interested

by state where the thesis was written shows the following:
Illinois 128, Iowa 68, Indiana 37, New York 30, Missouri 28,
Michigan 26, Minnesota 25, and Ohio 17.
2950. Bretches, Ken. 1989. Gear up to handle herbicides
safely. Soybean Digest. Jan. p. 54-55.
• Summary: The EPA estimates that as many as 10,000
farm work related pesticide poisonings occur each year. The
National Safety Council estimates that 64 people die each
year from these pesticide poisonings.
2951. Marking, Syl. 1989. Computerized consultant manages
insects. Soybean Digest. Jan. p. 40d.
• Summary: SMARTSOY (which stands for Soybean
Management Alternatives using Real Time Simulation
of Yield) is a computer software program for insect
management. Developed at the University of Georgia, it is
an expert system, like having your own expert entomologist
on service full time. It is liked to the crop growth model
program called SOYGRO.
2952. Palmer, J.H. 1989. Performance of soybean and peanut
varieties in South Carolina, 1988. Clemson University
Agricultural Experiment Station, Circular No. 545. 5 panels.
• Summary: This is a 17 by 22 inch yellow poster. 100
soybean varieties are listed vertically down the left side.
Across the top are listed: Ofﬁcially recommended for 1989
by Clemson Univ., Maturity (Group and Relative Early/late),
Shatter, Lodging, Resistance or tolerance to 4 nematodes
and stem canker, height, suitability for double crop, sandy
soils, irrigation, narrow rows, Metribuzin tolerance. Color:
Flower, pubescence, hilum. Released (date, name of
company). Performance and other notes. Address: Extension
Agronomist, Clemson, South Carolina.
2953. Smith, Preston. 1989. Speculation brews over new
farm bill. Soybean Digest. Jan. p. 40-40a.
• Summary: The 1990 Farm Bill will govern American
agriculture for the next 4-5 years. Currently farm program
spending is $12 to $15 a year, which is down dramatically
from the record $26 billion a few years ago. Major issues are
decoupling, conservation, and the environment/pesticides.
Soybean Digest (Mid-February 1989, p. 160) adds that
Commodity Credit Corp. spending was $25.8 billion in ﬁscal
year 1986, then $22.4 billion in FY1987, and only $12.5
billion in FY1988. Projections for FY1990 are $11.6 billion.
2954. Marley, C.F. 1989. Photographs ﬁnd fungi: Computer
scanning identiﬁes mold damage on soybeans. Soybean
Digest. Mid-Feb. p. 44.
• Summary: “Ag engineers at the University of Illinois (U
of I) have a computer grading system that detects damage to
soy beans from four different types of fungi.” Color photos
show: (1) Two scanned images–greatly magniﬁed. (2) Three
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U of I Ag engineers working with complex computerized
equipment in their laboratory.
2955. Alvarez Britos, E.R. 1989. La soja en el Paraguay–
Retrospectiva y perspectiva [The soybean in Paraguay–
Retrospective and perspective]. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 551-63. [6
ref. Spa; eng]
• Summary: Contents: Introduction. History of soya in
Paraguay. Production of soybeans in Paraguay (from 19641988, and distribution by state). Soils used for the cultivation
of soybeans. Preparation of the soil. Fertilization of the soil.
Crop rotation. Soybean varieties. The most important weeds
and their control. The most important insect pests and their
control. Diseases of soybeans. Cultural practices. Outlook for
soybeans in Paraguay.
The soybean was introduced at the beginning of this
century, in the National School of Agriculture, in Trinidad,
and in the Agronomic Station, situated in Puerto Bertoni,
Alto Parana, when the two institutions were under the
direction of Dr. Moises S. Bertoni. In 1921, Dr. Pedro N.
Ciancio, considered the apostle of soybean cultivation in
Paraguay, introduced the varieties Hollybrook, Manouth
[Mammoth?], Pekin [Peking], and Shanghai, from Argentina,
the USA, and Japan. Paraguayan soybeans originated
from mechanical mixes and natural crosses between these
varieties; they were cultivated for a long time in the zone of
Caazapa.
In 1936, with one of the ﬁrst immigrations of Japanese
to Paraguay, the variety Abura [the term means “oil” in
Japanese] was introduced. Its area of cultivation lies in
la Colonia la Colmena. In about 1938 the Ministry of
Economics, undertook a plan of soybean production through
the Agricultural Bank of Paraguay. At the start of 1943, in the
National Institute of Agronomy, soybean lines and varieties
from different countries were introduced and evaluated. The
current Japanese immigrants, who settled in the south of the
country in 1958, introduced the variety Lee. Later, in 1961,
the enterprise Agro-Soya S.r.l. introduced new lots of seeds
of the varieties Lee and Hill. With private initiative and
that of the Ministry of Agriculture and Cattle, an expansion
of soybean cultivation took place. At the same time new
introductions were made by the IAN, the Regional Center for
Agricultural Research (CRIA), the Capitan Miranda, and the
Campo Experimental de la Cooperacion Publica del Servicio
Migratorio del Japon, at Pirapo.
New varieties from Brazil were introduced in 1967,
and tested at Faculty of Agronomy and Veterinary, IAN, and
CRIA. Again in late 1968, numerous lines were introduced
from Brazil. In 1970 the Ministry of Agriculture and Cattle
(MAG) initiated the Program of Soybean Research to solve
various problems.
Production of soybeans in Paraguay grew from 10,000

tonnes in 1964, to 51,000 tones in 1970, to 220,000 tonnes
in 1975, to 540,000 tonnes in 1980, to 1,172,400 tonnes in
1985, and a record 1,417,500 tonnes in 1988. Yields grew
from 1.61 tonnes/ha in 1964 to 1.85 in 1988. Soybean
product is concentrated in the departments of southeastern
Paraguay, especially Alto Parana (40.37% of the total),
Itapua (33.5%), and Canindeyu.
Note 1. This document contains the earliest date seen
for soybeans in Paraguay, or the cultivation of soybeans in
Paraguay (1921; One of two documents). The source of these
soybeans was Argentina, the USA, and Japan.
Note 2. From Alto Parana, most of the exported
soybeans are trucked eastward to the port of Paranagua
(which was given to Paraguay by Brazil) on the Atlantic
Ocean. Some of the soybeans exported from Itapua are
shipped southward down the Parana River to the ports of
Rosario or Buenos Aires. Address: Instituto Agronomico
Nacional, Ruta 2, Km 48, Caacupe, Paraguay.
2956. Backman, P.A.; Mack, T.P.; Rodriguez-Kabana,
R.; Herbert, D.A. 1989. A computerized integrated pest
management model (AUSIMM) for soybeans grown in the
southeastern United States. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1494-99. [19 ref]
• Summary: AUSIMM, which stands for the Auburn
University Soybean Integrated Management Model, is an
insect, disease, and nematode management system that
also assists farmers in variety selection based on maturity
group, relative productivity, and sensitivity to nematodes and
diseases. It is a menu-driven program written for IBM-PC
and compatibles with at least 512K RAM and one ﬂoppy
disk drive. “AUSIMM was tested throughout Alabama
in 1986 and 1987 with 36 ﬁeld experiments. The model
improved grower net proﬁts and decreased risks over local
practices in about 70% of all tests. Proﬁt increases were
primarily due to reduced pesticide applications and the use
of resistant cultivars.” Address: Dep. of Plant Pathology
and Dep. of Entomology (2nd author), Alabama Agric. Exp.
Station, Auburn Univ., AL 36830.
2957. Baldwin, F.L. 1989. The use of computer programs for
weed control in soybeans. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1620-24. [10 ref]
• Summary: “Development of computer programs for
making weed management decisions in soybeans began with
the Integrated Pest Management (IPM) movement in the
1970s. The ﬁrst program released to the public was Herbicide
Selection Program and Utility Program for Apple II from
Purdue University [Indiana] in 1982. This program selected
preplant, preemergence and postemergence herbicides based
upon the user’s response to questions about weed species,
soil texture, environmental factors and crop rotation...
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“The most useful function of the weed control computer
programs currently available is economic threshold
determinations. Because of the complex calculations
required to determine the competitive effects of multispecies
weed populations, the computer provides a service that
cannot be matched by printed information. The most widely
reviewed computer programs available in the U.S.A. to
calculate the effects of multispecies weed competition and
also to select recommended herbicides are The Herbicide
Selection Program from the University of Arkansas and Herb
(registered trademark) from North Carolina State University.
These two programs form the basis of this presentation.”
Address: Univ. of Arkansas Cooperative Extension Service,
P.O. Box 391, Little Rock, AR 72203.
2958. Chandel, A.S. 1989. Soybean productivity constraints
in North Indian plain–an agronomist view. In: A.J. Pascale,
ed. 1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 67276. [3 ref]
• Summary: “Poor plant population, weed infestation,
imbalanced crop nutrition, lack of stable potential variety,
and incidence of insects and diseases are important
constraints of soybean productivity in the north Indian
Plains.” Address: Soybean Agronomist, Dep. of Agriculture
and Technology, Pantnagar-263145, India.
2959. Eppley, David. 1989. Computer puts experts on call.
Soybean Digest. Feb. p. 24a.
• Summary: “Expert systems are touted as the next
generation of computer programs coming to agriculture...
They’re a form of artiﬁcial intelligence designed to emulate
the decision-making process of an expert... Expert systems
reach conclusions to complex problems in much the same
manner as human experts do: by using rules of thumb” and
asking questions... More than a dozen land grant universities
are developing various expert systems. Most will be
available through extension ofﬁces... Here’s a summary
of soybean programs available or soon to be released:
Soybean Disease Diagnosis (summer 1986, Univ. of Illinois),
Soybean Herbicide Selection Program (1987, Univ. of
Arkansas), Postemergence Herbicide Selection for Soybeans
(forthcoming, North Carolina State Univ.), SMARTSOY
(calculates economic thresholds for insects, Univ. of
Georgia), Insect Pest Management and Weed Control in
Soybeans (1989, Univ. of Florida), SOYBUG (Univ. of
Florida), SOYSEED (Univ. of Illinois).
2960. Ford, R.E.; Jilka, J.M.; Tolin, S.A. 1989. Viral
diseases in soybean. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1312-55. [398 ref]
• Summary: This review of the literature lists 108 viral
diseases which infect soybeans. Of these, 10 have “Soybean”

as the ﬁrst term in the common name (e.g. “Soybean
mosaic virus”). For each, the virus acronym, type of seed
transmission, and taxonomic group. Acronyms in bold type
indicate naturally occurring viruses, widely distributed
geographically, and/or which regularly cause signiﬁcant
economic damage. Several paragraphs are then given
describing each virus, including geographical distribution,
symptoms, plant host range, vectors, and protective
measures. Address: 1-2. Prof. and Graduate Research
Asst., Dep. of Plant Pathology, Univ. of Illinois, Urbana, IL
61801; 3. Prof., Dep. of Plant Pathology, Physiology and
Weed Science, Virginia Polytechnic Inst. and State Univ.,
Blacksburg, VA 24061.
2961. Kenworthy, W.J. 1989. Potential genetic contributions
of wild relatives to soybean improvement. In: A.J. Pascale,
ed. 1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 88388. [31 ref]
• Summary: “Increased emphasis on germplasm diversity
during the past decade has raised awareness of the wild
Glycine species as potential germplasm donors to cultivated
soybean [Glycine max (L.) Merr.]. Utilization of the wild
relatives has received little emphasis, however, in soybean
cultivar development programs. The wild species generally
have several agronomically undesirable traits such as a
twining growth habit, shattering seed pods, and hard colored
seed coats...
“The International Board for Plant Genetic Resources
recognizes the more than 1400 accessions held in Canberra,
Australia, as the world base collection for perennial Glycine.
Glycine species in the subgenus Glycine are Glycine
arenaria Tind., G. argyrea Tind., G. Canescens F.J. Herm.,
G. Clandestina Wendl., G. curvata Tind., G. cyrtoloba Tind.,
G. falcata Benth., G. latifolia (Benth) Newell & Hymowitz,
G. latrobeana (Meissn.) Benth., G. microphylla (Benth.)
Tind., G. Tabacina (Labill.) Benth., G. tomentella Hayata.”
The ﬁrst 10 of these species have 40 chromosomes. G.
tabacina has 40 or 80. G. tomentella has 38, 40, 78, or 80.
Disease resistance is one of the most common reasons
for attempting to use wild species. Perennial species have
an unexpected resistance to herbicides which are toxic
to soybeans. Thus “the wild perennial Glycine species
offer a new and important genetic resource to soybean
improvement.” Address: Univ. of Maryland, Dep. of
Agronomy, College Park, MD 20742.
2962. Lattanzi, A.R. 1989. Secuencias de cultivos y sistemas
de labranzas conservacionistas para la production de soja
[Crop sequences and systems of conservation tillage for the
production of soybeans]. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 2010-15. [6 ref. Spa]
• Summary: “Corn following soybean has yielded an average
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of 37% more than continuous corn. Soybean following
corn yielded 10% more than continuous soybean. Wheat
following corn, with 40 kg/ha of nitrogen yielded 11%
more than continuous wheat. A large part of the beneﬁcial
effect of rotation is due to the better soil water and nitrogen
availability. Weed control and some other factors may
contribute too.” Address: INTA–E.E.A. Marcos Juarez, 2580
Marcos Juarez, Argentina.
2963. Lavy, T.L.; Mattice, J.D. 1989. Environmental
considerations of herbicides and their carryover in soil. In:
A.J. Pascale, ed. 1989. World Soybean Research Conference
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p.
See p. 1639-44. [15 ref]
• Summary: “In agriculture we are aware of the assistance
herbicides provide, but are we aware that often no more than
3 to 5% of the herbicide applied to the soil is taken up by
weeds being controlled? The fate of the remaining 95 to 97%
is a concern to farmers who grow a sensitive rotational crop
following the initially herbicide-treated crop.” Address: Dep.
of Agronomy, Univ. of Arkansas, Fayetteville, AR 72703.
2964. Mercer-Quarshie, H. 1989. Performance of soya
bean varieties in Ghana. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 677-82. [1 ref]
• Summary: “To substitute for imports of soya bean products
and also increase its use in the ﬁght against malnutrition,
investigations on soya beans have been undertaken in the
last 15 years. Most of the varieties evaluated in the ﬁrst ten
years were bred from outside West Africa. Yields obtained
from experiments had a range of 4000-1200 kg/ha. A major
shortcoming of these varieties was their poor storability and
consequently poor emergence in the ﬁeld. New varieties,
developed in West Africa and tested mainly in Northern
Ghana, have given reasonable yields. They possess better
storability and have the ability to nodulate with native
rhizobia. Disease incidence and pest damage on these
varieties have been low. The major problem of soya bean
production now is the inadequate propagation of information
on its utilization...
“As a result of the importation in the early 1970s of
large quantities of soya meal for animal feed and soya oil for
cooking, it became necessary for investigations which had
been abandoned in the late 1950s to be resumed with the aim
of producing enough soya bean for processing to substitute
for imports of soya bean products...
“From 1973-1978 and also 1983-1986 more than 500
varieties/lines were introduced. The 1973-1978 varieties
came mainly from the USA but the 1983-1986 introductions
came mainly from IITA, Ibadan [Nigeria] in West Africa...
“Experiments in the last 15 years have clearly
demonstrated that soya beans can grow in most parts of
Ghana and give yields of 4.0-1.0 t/ha depending on the soil

and environment.” Address: Nyankpala Agric. Exp. Station,
Crops Research Inst., P.O. Box 52, Nyankpala, Tamale,
Ghana.
2965. Pascale, A.J. ed. 1989. IV Conferencia Mundial de
Investigacion en Soja: Actas [World Soybean Research
Conference IV: Proceedings. 4 vols.]. Buenos Aires,
Argentina: Continuing Committee and Asociacion Argentina
de la Soja. xxviii + 2152 p. 4 volumes. Held 5-9 March 1989
at Buenos Aires, Brazil. Author index. 23 cm. [Spa]
• Summary: These volumes, published in February
1989, shortly before the Conference and presented to the
participants upon registration, contain the following major
divisions: Vol. I. Table of contents of all 4 volumes. Author
index. 1. Plenary papers (p. 1-58). 2. Crop management and
production (p. 59-550): Ecology, physiology, rhizobiology.
Vol. II. Crop management and production (continued,
p. 551-881): Cropping, seed production. 3. Genetics and
breeding (p. 883-1117): Genetic resources and breeding for
yield, breeding for physiological traits and crop adaptation,
breeding for product and seed quality.
Vol. III. 3. Genetics and breeding (continued, p. 11191268): Breeding for speciﬁc objectives. Biotechnology.
4. Vegetal protection (p. 1269-1605): Phytopathology,
nematology, entomology.
Vol. IV. 4. Vegetal protection (continued, p. 1607-1694):
Weeds. 5. Symposium on the Diaporthe/Phomopsis disease
complex of soybean (p. 1695-1724). 6. Industrialization
and uses (p. 1725-1878). 7. Economy [Economics] and
marketing (p. 1879-1937). 7. Papers not included in their
corresponding areas (p. 1939-2151). Address: Buenos Aires,
Argentina.
2966. Rupe, J.C. 1989. Epidemiology of sudden death
syndrome of soybeans. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 2085-90. [20 ref]
• Summary: “In the past six years, sudden death syndrome
of soybeans (SDS), caused by Fusarium solani (Mart.) Apple
& Wr., has grown from a minor problem in Arkansas into a
disease that has caused dramatic yield losses in seven states...
SDS was ﬁrst observed in Arkansas in 1971.” Address: Univ.
of Arkansas, Fayetteville, AR 72701.
2967. Shannon, J.G. 1989. Breeding soybeans for resistance
to races of soybean cyst nematode. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 2071-76. [25
ref]
• Summary: “Major problems from cyst nematodes occur
world-wide on sugarbeet, potatoes, oats, barley, wheat,
rice and soybeans. Once land becomes infested there is no
practical way to eliminate the pest. Cyst nematodes have a
thick walled body to protect their eggs. This assures their
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capacity to survive in the soil for long periods without
hosts... Since soybean cyst nematode (SCN) was ﬁrst
recognized as causing problems in the United States in 1954,
known infestations have increased dramatically... Resistant
cultivars and crop rotation are the principal means of limiting
yield losses from SCN.” Address: Delta and Pine Land Co.,
Scott, Mississippi 38772.
2968. Singh, R.K.; Singh, R.I. 1989. Soybean production
and its utilization in tropical India. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 1998-2003.
[5 ref]
• Summary: Contents: Abstract. Introduction. Materials and
methods. Results and discussion. Technological innovations.
Advantageous utilization of kharif fallow lands. Relative
proﬁtability. Developmental policy supports. Farm-factory
linkages. Production constraints. Utilization. Conclusion
(The future looks bright for soybean in India).
The poor yield of soybean in India can be attributed to
the use of traditional varieties, use of low levels of inputs,
pest and disease susceptibility, weather vagaries, lack of
rhizobium culture, inadequate improved seeds and marketing
facilities, etc.
“The great majority of farmers in Uttar Pradesh
(U.P.) and Madhya Pradesh (M.P.) conserve soil moisture
by keeping their lands fallow during kharif (June to
September)” in order to raise successful crops during rabi
(Oct. to March). This limits the cultivation of soybean under
rainfed conditions. Table 3 shows trends in per cent area
under kharif fallow in M.P. and U.P.
Recently the number of solvent extraction plants in
M.P. state has increased. Of the 35 plants in the state,
most are located near the production site of the crop they
process, while in U.P. state, out of the 5 plants, three are
located in soybean producing areas (Nainital and Jhansi
area of the Bundelkhand region) and the remaining two are
located in the important terminal markets of U.P. Moreover,
all soybean processing plants are owned either privately
or by cooperatives. About 65% of soybean production is
purchased by private processors and traders. Address: Dep.
of Agricultural Economics and Statistics, C.S. Azad Univ. of
Agriculture & Technology, Kanpur–208 002, India.
2969. Xu, Bao. 1989. A decade of wild soybean (G.
soja) research in China. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 104-11. [63 ref]
• Summary: Discusses: Distribution and growing
environment. Morpho-ecological characteristics. Chemical
composition of seeds. Cytological and genetical research.
Physiological and biochemical characteristics. Disease and
insect resistance. Problems concerning the origin, evolution
and taxonomy of soybean. Highlights for future endeavor.

“Despite the great potential, wild soybean has not been used
in soybean improvement as much as it could.” Address:
Soybean Inst., Jilin Academy of Agricultural Sciences,
Gongzhuling, Jilin province, China.
2970. Agri-Book Magazine (Exeter, ONT, Canada). 1989.
Beans in Canada. 15(5):1-38.
• Summary: This entire issue is about soybeans in
Canada, with emphasis on soybean production. Articles
include: Reduced tillage tests management. Genes and
genies. Bioherbicides target weeds. Weed control: What
happened, why, and what’s ahead. The American Seed Trade
Association (ASTA) and the Free Trade Agreement. ASTA
Conference. Quebec soybeans. What’s new in pest control.
Extruding soybean explained. Soybean pest perspective.
Think ink! (soybean ink). Board Briefs (OSGMB; a photo
shows Fred Brandenburg). Varietal variations.
2971. American Soybean Assoc. 1989. Diagnostic guide. 777
Craig Rd., St. Louis, MO 63141. 52 p. Saddle stitched.
• Summary: Contents. Soybean growth and development.
Troubleshooting & diagnostic outline guide. Disease
problems. Nematode damage. Herbicide injury. Insect
damage. Fertility problems. Environmental stresses.
Diagnostic terms. Address: St. Louis, Missouri.
2972. Bretches, Ken. 1989. Agriculture enters a new era.
Soybean Digest. March. p. 16n-17n.
• Summary: “American agriculture has achieved its
preeminence in the world by substituting knowledge for
resources. That’s been the pattern since the era of 1920 to
1950 made the transition from horse power to mechanical
power. Machines increased productivity and capital
requirements of agriculture, while slashing labor needs.
“The chemical era of 1950 to 1980 further raised
productivity and the operating capital needed to farm by
boosting the use of chemical fertilizers and feed additives
and improving the ability to control pests and diseases.
“Now, in the 1980s, American agriculture is entering the
biotechnology and information technology era... Information
systems are coming that can drastically improve farmers’
abilities to make production, marketing and ﬁnancial
decisions.”
Soybean yields grew at an average rate of 1.2% a year
during the period from 1960 to 1982; this was less than corn
(2.6%), milk (2.6%), or wheat (1.6%). That rate for soybeans
is projected to continue until the year 2,000, regardless
of advances in emerging technologies–biotechnology or
information technologies. But “new technologies will require
those who work on farms to upgrade technical skills. This
requirement will be coupled with increased management
skills [and computer literacy] in order to operate successfully
within a system of increased technical and economic
complexity... Future adjustments in farming will be dictated
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less by large capital requirements than by the educational and
managerial skill requirements for farmers.”
2973. AUSIMM–Auburn University Soybean Integrated
Management Model (Microcomputer software program).
1989. Dep. of Entomology, 301 Funchess Hall, Auburn
University, Auburn, AL 36849-5413. April. *
• Summary: AUSIMM is a model that predicts the
proﬁtability of soybean management practices. It begins
with a ﬁle that ranks approximately 120 varieties according
to maturity group, relative productivity, and susceptibility to
nematodes and diseases. Potential yields of optimal varieties
are calculated given the location, soil type, planting date,
rotation, and pest histories of the ﬁeld... The effectiveness
of any practice is compared to its cost. Address: Auburn,
Alabama. Phone: 205-826-5006 or 221-5006.
2974. Product Name: EV Concentrate (Post-Emergence
Herbicide Additive).
Manufacturer’s Name: Cenex/Land O’Lakes Agronomy
Co.
Manufacturer’s Address: Winona, Minnesota.
Date of Introduction: 1989 April.
Ingredients: 94% soy oil.
New Product–Documentation: Soybean Update. 1989.
May 1. A company agronomist says that there seems to be a
little less injury to the plants and not quite a much burning
as when this product based on soy oil is used instead of
petroleum.
2975. Marking, Syl. 1989. Prepackaged herbicides: The
pros and cons of buying convenience. Know the ingredients
before you decide. Soybean Digest. April. p. 60-61.
• Summary: The number of prepackage herbicide mixtures
ha grown rapidly in the past few years. The premixes are
deﬁnitely more convenient than combining the same two
chemicals in a tankmix. Some premixes are less expensive
than comparable tank mixes, but some are not.
2976. Kapusta, George. 1989. Vegetable oil use with
agrochemical crop protectants. In: L.A. Johnson, ed. 1989.
New Technologies for Value-Added Products from Protein
and Co-Products: Symposium Proceedings. Ames, Iowa:
Center for Crops Utilization Research. 312 p. See p. 49-53.
Unnumbered.
• Summary: Contents: Introduction. Classes and quality
of soybean oil. Types of uses of soybean and other oils.
Soybean oil as a soil herbicide carrier. Soybean oil as
a carrier for insecticides. Soybean oil as a carrier for
fungicides. Current research with soybean oil. Environmental
and health concerns. Economics/grower commitment.
Potential market for soybean oil. Summary. Address: Prof. of
Agronomy, Southern Illinois Univ., Carbondale, IL 62901.

2977. Library of Congress, Subject Cataloging Div.,
Processing Services. 1989. Library of Congress subject
headings. 12th edition. Washington, DC: Cataloging
Distribution Service, Library of Congress. 3 volumes.
• Summary: This 12th edition (LCSH 12) contains
approximately 173,000 headings established by the Library
through Sept. 1988. The book was available on 3 May 1989.
Approximately 10,000 headings were added since the 11th
edition in 1988. Among these headings are 139,000 topical
subject headings, 22,000 geographic subject headings,
10,000 personal names (incl. 9,000 family names), 2,600
corporate headings. This book should be used with the
Subject Cataloging Manual (1989. 3rd ed.).
These subject headings have been accumulated by
LC since 1898 and the ﬁrst edition of LCSH was printed
between 1909 and 1914. Subject headings are listed in
boldface type. Approximately 40% of headings are followed
by LC class numbers, which are added only when there is a
close correspondence between the subject heading and the
provisions of the LC classiﬁcation schedules.
References show the relationship between terms: (1) The
equivalence relationship: Use of UF (Use for) references.
(2) The hierarchical relationship: Broader terms (BT) and
narrower terms (NT). BT and NT function as reciprocals.
A term appearing as a BT must be matched by the reversed
relationship as an NT (e.g., Motor Vehicles. BT Vehicles.
NT Trucks). (3) The associative relationship: Related terms
(RT. Ornithology. RT Birds). May Subd Geog (MSG) = May
subdivide geographically. Soy related subject headings, listed
alphabetically, are:
Fermented soyfoods (MSG). BT Food, Fermented.
Soyfoods. NT Fermented soymilk. Miso. Natto. Soy sauce.
Tempeh.
Fermented soyfoods industry (MSG). BT Soyfoods
industry. NT Miso industry. Nattô industry. Soy sauce
industry. Fermented soymilk (MSG). BT Fermented
soyfoods. Soymilk.
Hydrogenation [QD281.H8]
Information storage and retrieval systems–Soyfoods.
Lecithin [QP752.L4 (Physiology), or RM666.L4
(Therapeutics)]. UF Phosphatidylcholine. BT Phospholipids.
NT Lysolecithin. Also: Lecithinase.
Margarine (MSG) [TP684.M3 (Manufacture)]. UF
Butter, artiﬁcial, Margarin, Oleomargarine. BT Oils and fats,
edible. NT Vanaspati. Margarine industry (MSG) [HD9330.
M37-374] BT Oil industries. NT Vanaspati industry.
Meat substitutes [TX838]. BT Food substitutes.
Vegetarianism.
Miso (MSG) [TP438.S6 (Manufacture)]. UF Paste,
Soybean. Soybean paste. BT Fermented soyfoods. NT
Cookery (Miso).
Miso industry (MSG). BT Fermented soyfoods industry.
Nattô (MSG) [TP438.S36 (Manufacture)] [TX558.S6
(Nutrition)]. BT Fermented soyfoods.
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Nattô industry (MSG). BT Fermented soyfoods industry.
Natural food restaurants (MSG). UF Restaurants,
Natural food. BT Restaurants, lunch rooms, etc. RT Food,
Natural.
Natural foods industry (MSG) [HD9000-HD9019]. UF
Health foods industry. BT Food, Natural. Note: Natural food
(Use Food, Natural). Natural food cookery (Use Cookery
(Natural foods)).
Nonfermented soyfoods.
Nonfermented soyfoods industry.
Shortenings–Use Oils and fats, edible.
Soy ice cream (MSG). Here are entered works on
no-dairy frozen desserts in which soy protein largely or
completely replaces the dairy proteins. UF Ice cream, Soy.
Soymilk ice cream. Tofu ice cream. BT Non-dairy frozen
desserts. Nonfermented soyfoods.
Soy ice cream industry (MSG) [HD9330.S63-HD9330.
S633]. BT Nonfermented soyfoods industry.
Soy sauce (MSG) [TP438.S6 (Manufacture)]. [TX407.
S69 (Nutrition)]. UF Sauce, Soy. Soy. Soya Sauce. BT
Fermented soyfoods. NT Cookery (Soy sauce).
Soy sauce industry (MSG) [HD9330.S65-HD9330.
S653]. BT Fermented soyfoods industry. NT Strikes and
lockouts–Soy sauce industry.
SOYA (Information retrieval system [SoyaScan from
Soyfoods Center]) [Z695.1.S68]. BT Information storage and
retrieval systems–Soyfoods.
Soybean (MSG) [QK495.L52 (Botany)]. [SB205.S7
(Culture)]. UF Glycine max. Soja bean. Soja max. Soy-bean.
Soya. Soya bean. BT Beans. Forage plants. Oilseed plants.
Soybean–Diseases and pests (MSG). NT Diaporthe
phaseolorum. Heterodera glycines [Nematodes]. Soybean
mosaic disease. Soybean rust disease.
Soybean as feed [SF99.S]. NT Soybean meal as feed.
Soybean ﬂour. UF soya ﬂour. BT Flour. Soybean
products.
Soybean glue. BT Glue. Soybean products.
Soybean industry (MSG) [HD9235.S6-HD9235.S62].
BT Vegetable trade. NT Soybean oil industry.
Soybean meal (MSG). UF Soybean oil meal. Soybean
oilmeal. BT Meal. Soybean products
Soybean meal as feed [SF99.S]. BT Soybean as feed.
Soybean mosaic disease (MSG) [SB608.S7]. UF
Soybean chlorosis. Soybean leaf curl. BT Soybean–Diseases
and pests. RT Soybean mosaic virus.
Soybean mosaic virus. BT Plant viruses. RT Soybean
mosaic disease.
Soybean oil (MSG) [TP684.S]. UF Bean oil. Chinese
bean oil. Soy oil. BT Drying oils. Soybean products.
Soybean oil industry (MSG) [HD9490]. BT Soybean
industry.
Soybean oil mills (MSG). BT Oil mills. Soybean
processing plants.
Soybean processing plants (MSG). BT Factories. Food

processing plants. NT Soybean oil mills.
Soybean products (MSG). NT Soybean ﬂour. Soybean
glue. Soybean meal. Soybean oil. Soyfoods.
Soybean rust disease (MSG) [SB608.S7]. UF Rust
disease of soybean. BT Fungal diseases of plants. Soybean–
Diseases and pests. RT Phakopsora pachyrhizi.
Soyfoods (MSG). [TX401.2.S69 (Nutrition)]. [TX558.
S7 (Composition)]. UF Soybean as food. BT Food. Soybean
products. RT Cookery (Soybeans). NT Fermented soyfoods.
Nonfermented soyfoods.
Soyfoods industry (MSG) [HD9235.S6-HD9235.
S62]. BT Food industry and trade. NT Fermented soyfoods
industry. Nonfermented soyfoods industry. Soymilk industry.
Soymilk. UF Beverages, Soy. Milk, Soy. Milk, Soybean.
Soy beverages. Soy milk. Soybean milk. BT Nonfermented
soyfoods. NT Fermented soymilk.
Soymilk industry (MSG) [HD9235.S6-HD9235.S62].
UF Soy milk industry. Soybean milk industry. BT Soyfoods
industry.
Tempeh (MSG) [TX558.T39]. UF Bongkrek. Tempe.
BT Fermented Soyfoods. RT Cookery (Tempeh).
Tofu (MSG).
Note: Changes in this edition from the 11th edition.
Changed: Soybean as food to Soyfoods. Changed: Soybean
milk to Soymilk. Changed: Soybean milk industry to
Soymilk industry. Added: Soyfoods industry. Added:
Fermented soyfoods. Added: Fermented soyfoods industry.
Added: Nonfermented soyfoods. Added: Nonfermented
soyfoods industry. Added: Fermented soymilk. Address:
Washington, DC.
2978. McDougall, John A. 1989. Questions and answers
about children’s diets: The hazards of dairy products.
Vegetarian Times. May. p. 64. [1 ref]
• Summary: “Question: Please explain why you don’t
recommend cow’s milk for children. Aren’t dairy products
the best sources of calcium? Answer: The dairy industry
has brainwashed most people into believing that cow’s milk
is essential for children. But let’s take a look at some of
the hazards of feeding your children dairy products. First,
dairy products are the No. 1 cause of food allergy, resulting
in problems ranging from runny noses to asthma to bedwetting. Second, dairy products are loaded with cholesterol
and fat. The fat contributes to obesity and increases a
child’s risk for cancer and heart disease later is life. Third,
the lactose in milk is difﬁcult for many people to digest,
resulting in gas, stomach cramps and diarrhea. Fourth, there’s
no ﬁber in dairy products–one of the reasons milk and cheese
can make children constipated. Fifth, some dairy products
contain infectious agents like salmonella and tuberculosis;
toxic pesticides are also concentrated in milk products.
“Besides these reasons, I tell parents about the leukemia
viruses found in 20% of the dairy cows in this country.
These leukemia viruses can cross species of animals and
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have caused leukemia in other animals under laboratory
conditions. Not surprisingly, leukemia is most common in
parts of the world where dairy products are most heavily
consumed. (Ferrer, J., Science 213:1014, 1981)
“But now to calcium. The dairy industry mistakenly
insists that cow’s milk is the only source for calcium. But
the fact is, plants are loaded with it–enough to grow the
skeletons of elephants, cows, horses and people. Although
Asian and African children usually don’t drink any milk after
weaning, they have normal-sized bones and greater bone
strength throughout life than milk-drinking Americans.”
Address: Santa Rosa, California.
2979. Earthsave. 1989. How to win an argument with a meat
eater (Ad). New York Times. June 18. p. B-39. National ed.
Business section. Sunday.
• Summary: “The hunger argument: Number of people
worldwide who will die as a result of malnutrition this year:
20 million. Number of people who could be adequately fed
using the land freed if Americans reduced their intake of
meat by 10%: 60 million. Percentage of corn grown in the
U.S. eaten by people: 20. Percentage of corn grown in the
U.S. eaten by livestock: 80. Percentage of oats grown in the
U.S. eaten by livestock: 95. Percentage of protein wasted
by cycling grain through livestock: 90. How frequently a
child dies as a result of malnutrition: every 2.3 seconds.
Pounds of potatoes that can be grown on an acre: 20,000.
Pounds of beef produced on an acre: 165. Percentage of U.S.
farmland devoted to beef production: 56. Pounds of grain
and soybeans needed to produce a pound of edible ﬂesh from
feedlot beef: 16.
“The environmental argument: Cause of global
warming: greenhouse effect. Primary cause of greenhouse
effect: carbon dioxide emissions from fossil fuels. Fossil
fuels needed to produce a meat-centered diet vs. a meatfree diet: 3 times more. Percentage of U.S. topsoil lost to
date: 75. Percentage of U.S. topsoil loss directly related to
livestock raising: 85. Number of acres of U.S. forest cleared
for cropland to produce meat-centered diet: 260 million.
Amount of meat imported to U.S. annually from Central
and South America: 300,000,000 pounds. Percentage of
Central American children under the age of ﬁve who are
undernourished: 75. Area of tropical rainforest consumed in
every quarter-pound of rainforest beef: 55 sq. ft. Current rate
of species extinction due to destruction of tropical rainforests
for meat grazing and other uses: 1,000 per year.
“The cancer argument: Increased risk of breast cancer
for women who eat meat daily compared to less than once a
week: 3.8 times. For women who eat eggs daily compared
to once a week: 2.8 times. For women who eat butter and
cheese 2-4 times a week: 3.25 times. Increased risk of fatal
ovarian cancer for women who eat eggs 3 or more times a
week vs. less than once a week: 3 times. Increased risk of
fatal prostate cancer for men who consume meat, cheese,

eggs and milk daily vs. sparingly or not at all: 3.6 times.
“The cholesterol argument: Number of U.S. medical
schools: 125. Number requiring a course in nutrition: 30.
Nutrition training received by average U.S. physician during
four years in medical school: 2.5 hours. Most common
cause of death in the U.S.: heart attack. How frequently a
heart attack kills in the U.S.: every 45 seconds. Average
U.S. man’s risk of death from heart attack: 50 percent.
Risk of average U.S. man who eats no meat: 15 percent.
Risk of average U.S. man who eats no meat, dairy or eggs:
4 percent. Amount you reduce risk of heart attack if you
reduce consumption of meat, dairy and eggs by 10 percent: 9
percent. Amount you reduce risk if you reduce consumption
by 50 percent: 45 percent. Amount you reduce risk if you
eliminate meat, dairy and eggs from your diet: 90 percent.
Average cholesterol level of people eating a meat-centered
diet: 210 mg/dl. Chance of dying from heart disease if you
are male and your blood cholesterol is 210 mg/dl: greater
than 50 percent.
“The natural resources argument: User of more than
half of all water used for all purposes in the U.S.: livestock
production. Amount of water used in production of the
average cow: sufﬁcient to ﬂoat a destroyer. Gallons to
produce a pound of wheat: 25. Gallons to produce a pound
of meat: 2,500. Years the world’s known oil reserves would
last if every human ate a meat-centered diet: 13. Years they
would last if human beings no longer ate meat: 260. Calories
of fossil fuel expended to get 1 calorie of protein from beef:
78. To get 1 calorie of protein from soybeans: 2. Percentage
of all raw materials (base products of farming, forestry and
mining, including fossil fuels) consumed by the U.S. that
is devoted to the production of livestock: 33. Percentage of
all raw materials consumed by the U.S. needed to produce a
complete vegetarian diet: 2.
“The antibiotic argument: Percentage of U.S. antibiotics
fed to livestock: 55. Percentage of staphylococci infections
resistant to penicillin in 1960: 13. Percentage resistant in
1988: 91. Response of European Economic Community to
routine feeding of antibiotics to livestock: ban. Response of
U.S. meat and pharmaceutical industries to routine feeding of
antibiotics to livestock: full and complete support.
“The pesticide argument: Common belief: U.S.
Department of Agriculture protects our health through
meat inspection. Reality: fewer than 1 out of every 250,000
slaughtered animals is tested for toxic chemical residues.
Percentage of U.S. mother’s milk containing signiﬁcant
levels of DDT: 99. Percentage of U.S. vegetarian mother’s
milk containing signiﬁcant levels of DDT: 8. Contamination
of breast milk, due to chlorinated hydrocarbon pesticides
in animal products, found in meat-eating mothers vs. nonmeat eating mothers: 35 times higher. Amount of Dieldrin
ingested by the average breast-fed American infant: 9 times
the permissible level.
“The ethical argument: Number of animals killed for
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meat per hour in the U.S.: 660,000. Occupation with highest
turnover rate in U.S.: slaughterhouse worker. Occupation
with highest rate of on-the-job injury in U.S.: slaughterhouse
worker.
“The survival argument: Athlete to win Ironman
Triathlon more than twice: Dave Scott (6 time winner). Food
choices of Dave Scott: vegetarian. Largest meat eater that
ever lived: Tyrannosaurus Rex.” Address: Box 949, Felton,
California 95018-0949.
2980. Bhatnagar, P.S. comp. 1989. All India Coordinated
Research Project on Soybean (Indian Council of Agricultural
Research). Twentieth annual workshop: Proceedings &
Technical Programme. National Research Centre for
Soybean, Khandwa Road, Indore 452 001, India. ii +
183 p. Held at Andhra Pradesh Agricultural University,
Rajendranagar, Hyderbad (Andhra Pradesh) 25-27 April
1989. No index. 27 cm.
• Summary: The papers in this symposium are mainly about
soybean production, with only one chapter about utilization.
Address: Director, NRCS.
2981. Scortichini, M.; Rossi, M.P.; Rici, B.; Ndzoumba, B.
1989. Soybean seed decay associated with Bacillus subtilis
(Ehrenberg) Cohn, in Gabon. FAO Plant Protection Bulletin
37(2):87-91. June. [15 ref. Eng; fre; spa]
• Summary: “The cultivation of soybean in Gabon was
introduced in 1980 by the Société industrielle d’agriculture et
d’élevage de Boumango (SIAEB) to improve broiler feeding.
It is cultivated mainly in the Boumango area and the seeds
are produced at the FAO/Centre d’introduction, d’adaptation
et de multiplication de matérial végétal, vivrier, frutier et
maraîcher (CIAM) farms on Ntoum and Oyem (see Fig.
1–Map of soybean cultivation centres in Gabon); the whole
cultivated area is about 100 ha per year.”
Bacillus subtilis was found on soybean seed samples
in Gabon. The bacteria induced seed decay in 8-9 days at
temperatures of 30-35ºC. Address: Istituto Sperimentale per
la Patologia Vegetale, Rome, Italy.
2982. Gibson, Richard; Colby, L. 1989. Man behind soybean
stir is a risk taker. Wall Street Journal. July 13. p. C1.
Western ed.
• Summary: Industrialist Raul Gardini, head of Ferruzzi
Finanzaria S.p.A. in Ravenna, Italy, relishes the
unconventional. Under his brash, risk-taking guidance,
Ferruzzi has grown into one of Europe’s largest concerns.
“Some Italian cartoonists draw him as an eye-patched pirate,
an allusion not only to his drooping eyelid and bravado
business style, but also his passion for yachting.
“Since assuming control of the once-secretive company
on the death of his father-in-law in a 1979 plane crash, Mr.
Gardini has turned the agricultural concern into an $18,000
million business with interests in agriculture, foodstuffs,

chemicals, cement, insurance and publishing. It now ranks as
Italy’s second-largest private-sector company. While its stock
is traded on the Milan exchange, Ferruzzi is still controlled
by the Ferruzzi family.”
Mr. Gardini “has become a passionate advocate of the
soybean, and is credited for its introduction and growth
in Europe. Because of that, the Italian has been called the
Dwayne Andreas of Europe, a reference to the chairman of
Archer-Daniels-Midland Co. who has long preached the
virtues of the protein-rich crop.
“But some think his advocacy of the soybean as an
‘ecological’ crop that requires fewer pesticides puts him in a
box. While he describes himself as an environmentalist, the
Montedison S.p.A. chemicals company the family controls is
considered one of Italy’s biggest polluters.”
“The 56-year-old industrialist likes to give the
impression of being an executive who thinks of society’s
greater good: He claims to vote for Italy’s environmentalist
Greens Party.”
2983. Raloff, J. 1989. A little thirst can aid plant defenses.
Science News 136(3):37. July 15.
• Summary: The authors have accumulated data suggesting
a new hypothesis: “While a lot of water stress is undeniably
bad, a little may prove beneﬁcial” in protecting plants from
insects. Discusses the research conducted at the Univ. of
Virginia in Charlottesville by Edward F. Connor and Grant
McQuate on soybeans and Mexican bean beetle larvae.
2984. American Soybean Assoc. 1989. Computer
management aids available to soybean farmers. P.O. Box
27300, St. Louis, MO 63141. 28 p. July 1. [21 ref]
• Summary: Gives detailed descriptions (1 page each) of 25
computer software programs available to soybean farmers,
and developed by universities and agricultural experiment
stations nationwide. The programs are divided into the
following 7 categories: Soybean production–general (6
programs). Soybean variety selection (7). Soybean weed
control (7). Soybean insect control (2). Soybean irrigation
(1). Erosion control (1). Soybean marketing (1). Address: St.
Louis, Missouri. Phone: 314-432-1600.
2985. Takebe, Takaaki. 1989. World vegetable protein quality
concerns. In: T.H. Applewhite, ed. 1989. Proceedings of the
World Congress on Vegetable Protein Utilization in Human
Foods and Animal Feedstuffs. Champaign, IL: American
Oil Chemists’ Society. xii + 575 p. See p. 28-30. Contains 4
charts and graphs.
• Summary: Figure 1 shows the protein content of soybeans
imported into Japan from 1969 to 1988. The protein content
of the soybeans has declined constantly for the three types
shown. U.S. I.O.M. soybeans have dropped the most,
followed by ordinary U.S. soybeans, then Chinese soybeans.
I.O.M. soybeans are still the highest at 36% protein. Japan

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1096
wants soybeans with a high protein content.
Figure 2, world consumption of agrochemicals, shows
that it is rising faster than production of grains and soybeans.
Figure 3 shows that the region of greatest agrochemical use
is Western Europe, followed by East Asia, and the USA.
Agrochemicals account for 7% of the cost of soybeans,
higher than any other commodity–followed by cotton, sugar,
corn, rice, and wheat. This will “naturally result in higher
risks of contamination.” A photo shows T. Takebe. Address:
Oils and Fats Dep., Mitsubishi Corp., 5-2 Marunouchi
2-chome, Chiyoda-ku, Tokyo 100, Japan.
2986. SoyaScan Notes. 1989. Publications by the
International Institute of Agriculture (Overview). Aug. 28.
Compiled by William Shurtleff of Soyfoods Center. [406 ref]
• Summary: This was the ﬁrst international organization to
be actively involved with soybeans and soyfoods. According
to the National Union Catalog, the International Institute of
Agriculture (IIA) was established by convention signed on 7
June 1905 and ratiﬁed by the U.S. Senate on 27 June 1906,
(35 Stat. 1918). The institute was terminated on 27 Feb.
1948.
The National Union Catalog lists bibliographic
references for 406 publications by the IIA and its various
bureaus and committees in Rome, Italy. Most of the
publications are in English or French. Bureaus include:
Bureau of Agricultural Intelligence and Plant Diseases,
Bureau of Agricultural Legislation, Bureau of Agricultural
Science and Practice (including a Section of Tropical
Agriculture), Bureau of Economic and Social Intelligence (or
Social Studies), Bureau of Statistics, Bureau of Sylviculture,
Bureau of the Secretary General, Library, and Permanent
Committee.
2987. Schneider, Keith. 1989. Science Academy says
chemicals do not necessarily increase crops: Policy shift on
aid urged to discourage pesticides. New York Times. Sept. 8.
p. 1, A12. [1 ref]
• Summary: “The National Academy of Sciences has
found that farmers who apply little or no chemicals to
crops are usually as productive as those who use pesticides
and synthetic fertilizers, and today recommend changing
Federal subsidy programs that encourage use of agricultural
chemicals. In a long study, the Academy’s Board on
Agriculture said it was seeking to reverse Federal policies
that for more than 4 decades have been focused on increasing
the productivity of crop and livestock farms principally
through heavy use of pesticides, drugs and synthetic
fertilizers. The report’s authors said Congress and the [U.S.]
Department of Agriculture should change farm policies
that have discouraged farmers, particularly those who grow
crops subsidized by the Government, from trying natural
techniques.
“In the Federal corn program, for instance, farmers

are paid a subsidy of roughly $1 for every bushel they can
produce. The incentive is to produce the most bushels.
Since the end of World War II, farmers have been taught by
agricultural universities and the Department of Agriculture
that the best way to increase output is to use ample amounts
of chemical fertilizer and then protect the harvest with
generous applications of pesticides. If farm subsidies
were reduced, researchers say, it is likely that farmers
would no longer produce surpluses marketable only to the
Government, and might encourage farmers to try natural
farming techniques. That would bring supply in line with
demand, raising prices and making up for the subsidies. The
effect on consumer food prices is not expected to be dramatic
because the cost of grain is a fraction of overall food costs.
This year, farm subsidies cost the Government $13,900
million.
“The study by the nation’s pre-eminent body of
scientists is perhaps the most important conﬁrmation of
the success of agricultural practices that use biological
interactions instead of chemicals.”
“’Well-managed alternative farms use less synthetic
chemical fertilizers, pesticides and antibiotics without
necessarily decreasing, and, in some cases, increasing peracre crop yields and the productivity of livestock systems,’
said the committee in the report, ‘Alternative Agriculture.’”
“The Department of Agriculture, which was suspicious
of natural farm practices during the 1980’s, greeted the study
enthusiastically, saying the ‘time was right’ to consider
changes in the direction of American agriculture.”
“In its study, which was begun in 1984, the Board
on Agriculture closely examines 14 farms in Ohio, Iowa,
Virginia, Pennsylvania, California, Florida and Colorado
which have developed successful natural production
methods. It is not known how many American farmers
practice natural techniques, but it is thought that at least
5% of the nation’s 2.1 million farmers have adopted such
techniques; the numbers may be much greater.”
“In addition to the problems of over-production, the
environmental costs of using large amounts of chemicals
have become more apparent in the 1980’s, the study said.
Weeds and insects develop genetic resistance to farm
chemicals, often forcing farmers to use ever greater amounts
to achieve the same effect.”
2988. Diringer, Elliot. 1989. Grocers sign no-pesticide
agreements. San Francisco Chronicle. Sept. 12. p. 1, 4. Also
in Contra Costa Times, same date.
• Summary: “Five supermarket chains hoping to inspire a
nationwide trend set off a nationwide furor instead yesterday
when they pledged to rid their produce of dangerous
pesticides by 1995. Petrini’s, Raley’s and 3 other chains
signed pacts with a private environmental group, the Bostonbased National Toxics Campaign, promising to phase out
sales of fruits and vegetables sprayed with pesticides linked
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to cancer and other toxic effects. The move was promptly
denounced by food industry leaders, who accused the ﬁrms
of stirring consumer fear to gain a market edge, and by
federal regulators, who objected to supermarkets taking over
their role as guardians of food safety.”
In addition to Raley’s, with 57 stores in Northern
California and 3 in Nevada, and Petrini’s with 23 stores in
the [San Francisco] Bay Area, companies signing yesterday
were Provigo Inc., Petrini’s parent company and Canada’s
second-largest grocery outlet; ABCO Supermarkets, with 87
stores in Arizona; and Bread & Circus, a chain of 5 natural
foods supermarkets in the Boston area. Address: Staff writer.
2989. Huynh, Thanh V.; Dahlbeck, D.; Staskawicz,
B.J. 1989. Bacterial blight of soybean: Regulation of a
pathogen gene determining host cultivar speciﬁcity. Science
245(4924):1374-77. Sept. 22. [28 ref]
• Summary: “Genetic studies of plant hosts and their
parasites suggest that host resistance to disease requires
speciﬁc pathogen recognition. Many interactions between
particular host cultivars and particular natural variants
(“races”) of a pathogen culminate in disease resistance
only when a speciﬁc avirulence gene in the pathogen and
a resistance gene in the host are present (1). Interactions
of this type are designated gene-for-gene host-parasite
relationships.” Address: Dep. of Plant Pathology, Univ. of
California, Berkeley, California 94720; Huynh’s present
address: Dep. of Molecular Biology and Genetics, The Johns
Hopkins Univ. School of Medicine, Baltimore, Maryland
21205.

40.9%). Seed coat peroxidase activity: high.
Maturity: 3100 heat units (Ontario). Performance and
adaptation: In yield trials conducted in 1986, 1987 and
1988 at Harrow, Malden and Woodslee, Harovinton yielded
about 6% less than Corsoy 79. Harovinton is shorter, more
lodging tolerant, and earlier maturing than Corsoy 79... The
yield of soymilk and tofu per kilogram of Harovinton beans
was 4% and 11% greater, respectively, than for Corsoy 79.”
Maintenance of breeder seed: Agriculture Canada, Research
Station, Harrow, Ontario. Canadian distributor: Canada
Packers.
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean variety Harovinton.
Note 2. The letterhead reads: “Agriculture Canada,
Food Production and Inspection Branch, Seed Division.” No
address is given. Address: Harrow, Ontario, Canada.

2990. Kohn, Florrie. 1989. LISA: As environmentalists see
it. Groups advocate policies to defend the environment.
Soybean Digest. Aug/Sept. p. 34-36.
• Summary: LISA stands for “low-input sustainable
agriculture.” “Environmentalists push to reduce pesticide
and fertilizer use.” They believe “sustainable agriculture” is
going to be a key issue in the 1990s and beyond.

2992. CGPRT Centre; Central Research Institute for Food
Crops. 1989. Bibliography on soybean research in Indonesia
1978-1988. CGPRT Working Paper No. 3. 134 p. Dec. [568
ref]
• Summary: Contents: Foreword. Acknowledgements.
Reader’s guide. Section I: References listed in alphabetical
order by author. Section II: References arranged under broad
subject headings as listed below: Agronomy (146 records),
breeding (74), general (79), mixed cropping/intercropping
(27), pests and diseases (167 records), post harvest and
seed technology (26), socio-economics (37), utilization and
processing (12). These documents are available in Indonesia;
many are written in Indonesian.
“This bibliography is the result of close cooperation
between the documentation section of the CGPRT Centre
and the libraries of CRIFC (Central Research Institute for
Food Crops, Bogor), BORIF (Bogor Research Institute for
Food Crops), MARIF (Malang Research Institute for Food
Crops, Malang, East Java), and CAER (Centre for AgroEconomic Research) under the guidance of Dr. Sumarno.”
Address: Indonesia.

2991. Agriculture Canada Research Station, Harrow. 1989.
Description of variety: Harovinton. Harrow, Ontario,
Canada. 2 p. Nov. 9. Unpublished typescript.
• Summary: Harovinton is a “Large-seeded tofu-type
soybean. Registration date: May 24, 1989. Registration No.:
3118... Harovinton, tested as OX733, was developed by the
Agriculture Canada Research Station, Harrow. This variety
was derived from the cross Vinton x Vinton 81, made in
1982.” Vinton is susceptible to Phytophthora (a fungus) and
tolerant of metribuzin (an herbicide) applied at recommended
rates. Growth habit: indeterminate.
“Seed characteristics: Shape: spherical ﬂattened. Size:
large; 23 grams per 100 seeds. Seed coat: dull yellow. Hilum
colour: yellow. Oil content: lower than Corsoy (18.6% vs.
20.1%). Protein content: higher than Corsoy 79 (44.9% vs.

2993. Khan, Mohammad; Saghir, A.R. 1989. Residual
activity of triazines and some other herbicides in the soil.
Sarhad J. of Agriculture (Peshawar, Pakistan) 5(6):591-95.
Dec. [12 ref. Eng]
• Summary: “Seven herbicides and three of their
combinations at different rates were applied as preplanting
and preemergence herbicides in 1974-75 on corn to test their
weed control efﬁcacy, crop phototoxicity, grain yield and the
residual activity in the soil. For determination of the residual
activity” various crops including soybean were used.
This experiment was conducted at AREC (Agricultural
Research and Education Center) of the American University
of Beirut, Lebanon, in 1974-1975. Two plots were planted
to soybean and corn in April 1975. Soybean did not show
any crop injury. The yield of fresh soybean forage on any
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plot treated with herbicides was not less than the unweeded
control. Address: 1. Cereal Crops Research Inst., Pirsabak,
Nowshera [Pakistan]; 2. Prof. of Weed Science at A.U.B.,
Lebanon.
2994. USDA Cooperative State Research Service,
Agriculture Handbook. 1989. 1988-89 directory of
professional workers in state agricultural experiment stations
and other cooperating state institutions. No. 305. 244 p.
• Summary: This book has been published since 1889.
Contents: Key to abbreviations. Directory of major divisions
of the USDA. Directory of the USDA extension service,
and forest service. Directory of state agricultural experiment
stations and their workers, listed alphabetically by state.
Index of people.
For example, at the University of Illinois at Urbana,
name and title are given for each person in the following
departments (the department phone is also listed): University
administration, agronomy, animal sciences, agric. economics,
agric. communications and education, agric. engineering,
entomology, extension administration, food science,
forestry, horticulture, school of human resources and family
studies, plant pathology, college of veterinary medicine, and
vocational agriculture service. Address: Washington, DC.
2995. Arsenault, W.J.; Kimpinski, J.; MacLeod, J.A. 1989.
Root lesion nematodes and ﬂue-cured tobacco yields in a
rye-tobacco or soybean-tobacco crop sequence. Tobacco
Science 33:72-73. *
2996. Keisling, Terry; Ashlock, Lanny. 1989. SCAMP–
Soybean Computer Assisted Management Program
(Microcomputer software program). University of Arkansas.
*
• Summary: “The program has been developed to
assist Arkansas soybean growers in scheduling critical
management practices for individual ﬁelds. Growers must
furnish information regarding soil type, variety planted,
emergence date plus weekly record of rainfall and/or
irrigation by ﬁeld. The program as it now exists indicates
calendar dates when growers should apply certain over-thetop herbicides, insecticides, and fungicides for effective pest
control and will include the Arkansas Irrigation Scheduling
Program. Management practices are recommended based on
predicted crop development based on Arkansas research.”
Language and hardware: MS DOS. Address: Arkansas.
2997. Ohio Agricultural Research and Development Center,
Annual Report. 1989. Stronger soybeans: The search for
broad disease resistance. p. 8. *
2998. Sarobol, Nantawan; Virakul, P.; Potan, N.; Benjasil,
V.; Setarath, P.; Dechates, S. 1989. Preliminary survey on
soybean yield gap analysis in Thailand. CGPRT Centre, Jalan

Merdeka 99, Bogor, Indonesia. 57 p. *
• Summary: This survey was conducted in 1987 in
Thailand’s 6 major soybean producing provinces. The results
show that 70% of the area under soybean is conﬁned to
rainfed land. From 1972/1973 to 1986/1987, soybean yield
has increased 2.75% annually and production has increased
8.8% annually. However, the production of soybean in
Thailand meets only half of the demand for consumption.
This survey reveals that a yield gap exists in both rainfed
and irrigated soybean areas. This gap can be narrowed and
bridged by paying more attention to: (1) proper drainage and
soil moisture conservation; (2) integrated pest management;
(3) efﬁcient education extension efforts; and (4) measures to
protect growers from price ﬂuctuations.
2999. Univ. of Georgia. 1989. SMARTSOY (Microcomputer
software program). Georgia. *
• Summary: Marking. 1989. Soybean Digest. Jan. p. 40d.
SMARTSOY (which stands for Soybean Management
Alternatives using Real Time Simulation of Yield) is
a computer software program for insect management.
Developed at the University of Georgia, it is an expert
system. It is liked to the crop growth model program called
SOYGRO. Address: Georgia.
3000. Campbell, R.; Macdonald, R.M. eds. 1989. Microbial
inoculation of crop plants. McLean, Virginia: IRL Press
at Oxford University Press. xi + 118 p. Illust. Index.
24 cm. Special Publications of the Society for General
Microbiology, Vol. 25
• Summary: Contents: Preface. Contributors. Abbreviations.
1. An overview of crop inoculation, by R.M. Macdonald.
2. An industrial view of microbial inoculants for crop
plants, by G. Lethbridge
3. Global importance of Rhizobium as an inoculant. by
A.R.J. Eaglesham.
4. Present and future value of mycorrhizal inoculants, by
D.P. Stribley.
5. The use of microbial inoculants in the biological
control of plant diseases. by R. Campbell
6. The use of plant viruses as inoculants. by R.F. White
and J.F. Antoniw.
7. The use of blue-green algae and Azolla in rice culture,
by B.A. Whitton and P.A. Roger.
8. The use of engineered and genetically distinct inocula
on plants, by J.E. Beringer, K.A. Powell and N.J. Poole.
“Preface: This Special Publication is the result of a
meeting of the Ecology Group of the Society for General
Microbiology at the University of Warwick, UK, on 14
April 1988. The aim was to review the rapidly developing
subject of microbial inoculants of crop plants in the light of
an expanding research effort worldwide, recently increased
interest from commercial companies, and public concern
over the release of microorganisms into the environment.
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The contributors were asked to brieﬂy review the history of
microbial inoculants, then to assess their present importance
and to speculate on what might happen in the foreseeable
future. It was hoped that this would enable research and
development projects to be realistically assessed and directed
into worthwhile areas.
“The meeting was largely organized by Rod Macdonald
who should receive such praise as is due for the content.
Sadly, ill health forced Rod to retire during the course of
publication, so editorial errors and omissions should be
blamed on Richard Campbell.
“We would like to thank the then convenor of the
Ecology Group, Dr J. Gwyn Jones, and members of the
Committee, for their help and support in arranging the
meeting on which this special publication is based. We also
thank Dr D.E.S. Stewart-Tull, Publications Ofﬁcer of the
Society for General Microbiology, for his help and advice
in editing the book. Finally, we thank all the contributors
(especially those who handed in their typescripts on time!)
for the high standard of their copy which reduced the labour
of editing.
“R. Campbell and R.M. Macdonald
“Past Members of the Ecology Group Committee
“Co-chairmen of the Meeting.” Address: 1, Dep. of
Botany, Univ. of Bristol, Bristol BS8 1UG; 2. AFRC Institute
of Arable Crop Research, Rothamsted Experimental Station,
Harpenden, Herts AL5 2JQ. Both: UK.
3001. Colyer, Patrick D. ed. 1989. Soybean diseases atlas.
2nd ed. Bossier City: Louisiana: Associated Printing
Professionals. 43 p. Series: Southern Soybean Disease
Workers.
• Summary: Contents:
Introduction
Seedling Diseases
Root and Lower Stem Diseases
a. Phytophthora Root and Stem Rot
b. Sudden Death Syndrome
c. Southern Stem Blight
d. Charcoal Rot
e. Red Crown Rot
Stem and Pod Diseases
a. Pod and Stem Blight
b. Stem Canker
c. Anthracnose
Fungal Leaf Spots
a. Brown Spot
b. Downy Mildew
c. Powdery Mildew
d. Aerial Blight
e. Frogeye
f. Cercospora Leaf Blight
g. Alternaria
h. Target Spot

Bacterial Leaf Blights
a. Bacterial Blight
b. Bacterial Pustule
c. Wildﬁre
Viral Diseases
a. Soybean Mosaic
b. Bud Blight
c. Bean Pod Mottle
d. Peanut Mottle Nematode Diseases 29-31
Nonparasitic Diseases
a. Nutrient Disorders
b. Air Pollution
c. Herbicide Injury
d. Other
Sampling for Diagnosis
Disease Management Principles
“Acknowledgment: The Southern Soybean Disease
Workers (SSDW) is an organization of pathologists,
nematologists, extension scientists, industry personnel, and
private consultants involved with soybean production and
research in the southern United States. These states include
Delaware, Maryland, Virginia, North Carolina, South
Carolina, Georgia, Florida, Kentucky, Tennessee, Alabama,
Mississippi, Missouri, Arkansas, Louisiana, Texas, and
Oklahoma.”
Page 4: “Soybeans continue to occupy large acreages of
land in the southern United States. Soybean acreage for 1987
was 19,000,000 acres. However soybean production has
its problems, the most serious being diseases. Recognition
and control of these diseases is vital. In 1987, the average
loss from all pathogens was 12.8 percent, or 75.3 million
bushels. At the average price of $5.50 per bushel, this
equals a 414.3 million dollar loss. This publication has been
prepared by the Southern Soybean Disease Workers to assist
producers in proper soybean disease identiﬁcation and to
create awareness of the importance of soybean diseases. The
intended audience of this publication is the southern soybean
producer, so only diseases which are common in the southern
region of the United States are presented. The information
for the diseases presented is not exhaustive. More complete
information is available in the American Phytopathological
Society’s Compendium of Soybean Diseases.”
Note: Louisiana Tech University is in ShreveportBossier City. Address: Louisiana State Univ..
3002. Fernández, M.; Ortega, J.; Medina Clausell, P. 1989.
Posibilidad de la sucesión de cultivos soya-tabaco respecto
a los ﬁtonemátodes. III. Tabaco negro [The possibility of
alternating soybean and tobacco crops with respect to plant
nematodes. III. Black tobacco]. Ciencias de la Agricultura
(Cuba) No. 36. p. 20-28. [4 ref. Spa]
Address: 1-2. Instituto de Investigaciones Fundamentales en
Agricultura Tropical “Alejandro de Humboldt”, Ministerio
de la Agricultura, calles 1 y 2, Santiago de las Vegas 17200,
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Provincia Ciudad de La Habana, Cuba.
3003. Garland, Anne Witte. 1989. For our kids’ sake: How
to protect your child against pesticides in food. National
Resources Defense Council, 40 West 20th St., New York, NY
10011. 88 p. 28 cm. Foreword by T. Berry Brazelton, M.D.
[1 ref]
• Summary: This action-oriented book is an outgrowth
of NRDC’s report “Intolerable Risk: Pesticides in our
Children’s Food,” which created the nationwide awareness of
the dangers of Alar in apples.
“The amount of pesticides used in the U.S. has
multiplied ten-fold since the 1940s, and has doubled in the
past two decades alone. More than two and a half billion
pounds of pesticides are now used each year–on agricultural
crops, in forests, on ponds and lakes, in city parks, on
lawns, and in homes. In 1985, farmers, homeowners, and
commercial pest control companies spent a total of $6.6
billion on pesticides. As a result of their widespread use,
there is pesticide contamination of our air, our drinking water
supply, and our food.” Address: New York.
3004. Gregory, B.M., Jr.; Barﬁeld, C.S. 1989. Guide
to the identiﬁcation of some lepidoptera eggs found on
Florida soybean, Glycine max (L.) Merr. Gainesville,
Florida: Agricultural Experiment Station, Institute of Food
and Agricultural Sciences, University of Florida. 15 p.
Monograph 15. Illust. 28 cm. [51 ref]
• Summary: “Proper identiﬁcation of insect eggs is critical to
species identiﬁcation when sampling or conducting research
on biological control, pesticide evaluation, host plant
resistance, and basic ecology.”
Note: The Lepidoptera is an order of insects that
includes moths and butterﬂies; as of Jan. 2017, some 180,000
species of Lepidoptera have been described. Address: 1.
Former doctoral student; 2. Prof. Both: Dep. of Entomology
and Nematology, Univ. of Florida, Gainesville, Florida.
3005. MacDonald, June Fessenden. ed. 1989. Biotechnology
and sustainable agriculture: Policy alternatives. NABC
Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 1. [8] + 221 p. (Proceedings of the
NABC 1st annual meeting, held at Iowa State University,
Ames, Iowa, on May 22-24, 1989).
• Summary: Contents: Preface. Acknowledgments. 1.
Overview, by Ralph W. Hardy. 2. Workshop reports:
Biopesticides, herbicide tolerance in plants, disease control
in animals, animal growth promotants. 3. Keynote addresses.
4. Lectures: Biopesticides, herbicide tolerance in plants,
disease control in animals, animal growth promotants. 5.
Reports. 6. Directory of participants.
NABC was formed in 1988 by the Boyce Thompson
Institute for Plant Research, with funding from the Joyce
Foundation and USDA, in collaboration with Cornell

University (Ithaca, New York), Iowa State University
(Ames, Iowa), and the University of California-Davis.
Today, NABC is a consortium of ﬁve major agricultural
research institutions–the four founders plus The Texas A&M
University System. Address: Deputy Director, NABC, 211
Boyce Thompson Inst., Tower Road, Ithaca, New York
14853-1801.
3006. Matthews, Ruth H. ed. 1989. Legumes: Chemistry,
technology, and human nutrition. New York, NY: Marcel
Dekker. x + 389 p. Illust. Index. 24 cm. Series: Food science
and technology, No. 32. [150+ ref]
• Summary: Contains 10 chapters by various authors.
Chapters 4 and 6 are cited separately. 1. Culture and genetics
of grain legumes, by Edgar E. Hartwig (for soybeans, see p.
1-5). 2. Harvesting and storage of legumes, by S.S. Kadam,
D.H. Salunkhe, and C.Y. Kuo. 3. Reﬁned oils, by Clyde E.
Stauffer. 4. Isolated soy proteins, by D.H. Waggle, Fred H.
Steinke, and Jerome L. Shen. 5. Legume protein ﬂour and
concentrates, by Joseph G. Endres (for soybean protein ﬂour,
see p. 140-45; for soybean protein concentrate, see p. 15153). 6. Fermented products, by Clifford W. Hesseltine. 7.
Nutrient composition of raw, cooked, canned, and sprouted
legumes (incl. sprouted soybeans, p. 187-217), by Jörg
Augustin and Barbara P. Klein (for soybeans, see p. 198-203,
208-11). 8. Nutrient content of other legume products, by
David B. Haytowitz and Ruth H. Matthews (for soybeans,
see p. 219-25, 229-38). 9. Animal feed uses of legumes, by
Park W. Waldroup and Keith J. Smith (for soybean meal and
whole soybeans, see p. 247-64). 10. Antinutritional factors,
by Irvin E. Liener. Dr. Liener notes that plants did not evolve
to serve humans or animals. Their main concern is their own
survival. Thus, nature has given them the genetic capacity
to synthesize toxic substances to help ensure their own
survival against predators of all kinds such as insects, fungi,
or animals including humans. His Table 1 titled “Distribution
of protease inhibitors present in legumes” (p. 341) shows that
they are present in most legumes.
Other legumes discussed include peanuts, dry beans,
dry peas, lentils, chickpeas, and winged beans. Address:
Human Nutrition Information Service, USDA, Hyattsville,
Maryland.
3007. National Academy of Sciences, National Research
Council, Committee on the Role of Alternative Farming
Methods in Modern Production Agriculture. 1989.
Alternative Agriculture. Washington, DC: National Academy
Press. xiv + 448 p. Illust. 26 cm.
• Summary: Soybeans are mentioned throughout this book:
Animal feed from, p. 254, 281, 297. Costs of production, p.
38-39, 200-01, 210, 233, 264, 274. Exemption from crosscompliance rule, p. 11. Export trends, p. 27, 29, 94. Fertilizer
use on, p. 38-42, 200-01. Integrated pest management with,
p. 178, 180, 187, 210. Irrigation of, p. 52-53. Loan rates for,
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p. 75. Soybean meal, p. 94. Monoculture, p. 147. Nitrogen
ﬁxation by, p. 146-49. Pesticide use on, p. 5, 38, 44, 47-48,
83, 101, 175, 200-01. Pests, p. 186. Prices for, p. 237, 238,
254. Regional differences in farm income from, p. 61-62.
Rotations with, p. 9, 25, 146, 159, 186, 215, 232, 239-40,
249, 253-74, 275-85. Specialty markets for, p. 254. Tillage
of, p. 25, 187. Value of exports, p. 29. Yields, p. 34, 52, 20001, 216, 255, 262, 271, 277.
Chapter 11 (p. 398-419) is an interesting case study
of “Rice production in California: The Lundberg Family
Farms.” The farm is located in northern California in
Richvale, Butte County, about 30 miles southeast of Chico.
A family partnership owned by four brothers, the farm
consists of 3,100 acres. The Lundbergs produce about 1,900
acres of rice each year using largely conventional methods
that include the use of chemical fertilizers and pesticides,
but in somewhat less than the recommended amounts. On
this land they dispose of rice straw by decomposition in the
soil rather than burning. In addition, they produce about 100
acres of rice without pesticides or chemical fertilizers. They
call this their organic rice because the methods they use
comply with the California organic farming laws. They have
been experimenting with the production of organic rice for
18 years. The organic rice enterprise ﬁrst became proﬁtable
in 1985 with a yield of 4,400 lb/acre. Rice is grown only
every other year in a rotation with legume-fallow-legume,
so the yield is only one-half the measured yield in a given
year. Includes a bibliography of 8 references. Address:
Washington, DC.
3008. Ono, Yoshimi. 1989. Vegetable soybean or edamame
in Japan. In: S. Shinohara, ed. 1989. Vegetable Seed
Production Technology of Japan Elucidated with Respective
Variety Development Histories and Particulars. Vol. II.
Tokyo: Shinohara’s Authorized Agricultural Consulting
Engineer Ofﬁce. Series: Reference 5. See p. 200-04. Chapt.
30. 26 cm.
• Summary: Contents: Characteristics and adaptability:
General characteristics of edamame, suitable place for
seed production. Land preparation and seed sowing: Land
preparation, seed sowing, prevention of bird damage.
Cultivation management: Weed control, fertilizer application,
tilling and earthing up, chemical spraying (for aphids,
soybean pod borer, soybean beetle; it is necessary to spray
2-3 times during the high-temperature season of July and
August). Harvest and seed preparation: Harvesting, drying,
seed preparation, yield (117-204 kg per are). Diseases and
pest control: Diseases, pests (soybean cyst nematode, red
spiders, aphids, seed maggot, soybean pod gall midge),
nematodes.
Note 1. For general habits of the soybeans, see Chapter
26.
Note 2. Formerly, edamame became available in Japan
in mid-summer–especially in mid-July. So most edamame

varieties were of extra-early maturity, large seeded, and
tolerant to the pod borer, with very little pubescence
(hairiness). However today in Japan, edamame are available
all year round, since they are grown in plastic greenhouses
during the winter or imported from Taiwan. The optimum
germination temperature is 23-25ºC and the optimum soil
acidity is 5.5 to 7.0, with preference for a fertile alluvial soil
having good maintenance of moisture and good drainage.
Note 3. Vol. I of this book was ﬁrst published in 1984.
Address: Tokita Seed Co., Ltd., 1069, Nakagawa, Oomiyashi, Saitama-ken, 330 Japan.
3009. O’Rourke, Desmond. 1989. IMPACT: Biennial Report,
1987-89. Pullman, Washington: Washington State Univ. 18 p.
See p. 6.
• Summary: In the section titled “Challenge: Developing
new products or processes” (p. 6) we read: “IMPACT is
helping Washington agriculture establish new products
that are in demand in major foreign markets. WSU
Agronomist, Dr. Thomas Lumpkin, leads our alternative
crops program. Dr. Lumpkin is aware that you must lay very
ﬁrm foundations to establish a new crop successfully. You
must determine the most desirable varieties to plant; develop
a complete agronomic program; have in place the needed
systems for controlling weeds, insects, and diseases; know
when and how to harvest; have adequate storage, packing,
and processing facilities; and have a market at a price that
will adequately reward the grower, packer, and processor.
Many alternative crop efforts have failed because one of
these key foundations was missing.”
“Dr. Lumpkin’s work is most advanced for azuki beans,
a product used extensively in Japanese confectioneries. In
1989 there were 89 acres planted in farmers’ ﬁelds... Twenty
varieties of another crop, edamame (edible soybeans), are
being evaluated under Washington growing conditions.
“Wasabi radish has been successfully grown in test
plots.”
Talk with Tom Lumpkin. 2001. July 13. IMPACT stands
for “International Program for Agricultural Commodities
and Trade.” He ﬁrst grew these 20 varieties of edamame in
the summer of 1989. He recalls planting a few varieties the
previous year in a garden of many mixed crops. Tom now
has a large literature collection on edamame and someday
soon he hopes to write a book on this one plant, similar
in concept to his 1994 book titled Azuki Bean. Address:
Pullman, Washington.
3010. Singh, O.P.; Verma, S.N.; Nema, K.K. 1989. Insect
pests of soybean in India. Dehra Dun, Uttarkhand, India:
International Book Distributors. 281 p. Illust. 24 cm. *
• Summary: Also published in 1992 (295 p.).
3011. Sinclair, James B.; Backman, P.A. eds. 1989.
Compendium of soybean diseases. 3rd ed. St. Paul,
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Minnesota: APS Press (American Phytopathological
Society). viii + 106 p. 73 illust. Index. 28 cm. Series:
The disease compendium series of the American
Phytopathological Society. [155 ref]
• Summary: Contents: Introduction: Production, soybean
diseases. Part I: Infectious diseases. Bacterial diseases.
Mycoplasmalike diseases. Beneﬁcial bacteria. Fungal
diseases: Fungal diseases of foliage, upper stems, pods, and
seeds, fungal diseases of roots and lower stems. Beneﬁcial
fungi. Virus diseases. Nematode diseases. Seed pathology.
Seedborne bacteria and bacterial diseases of seeds.
Seedborne fungi and fungal diseases of seeds. Seedborne
viruses. Other pathogens associated with seeds.
Part II: Diseases of unknown or uncertain cause.
Part III: Noninfectiousness or stress diseases.
Part IV: Soybean disease management strategies.
This book contains a comprehensive, in-depth chapter
about rust on soybeans, including a review of the potential
threat of leaf rust to soybean production in the tropics. Key
references are included.
James Burton Sinclair was born in 1927. Address: Univ.
of Illinois.
3012. Singh, O.P.; Srivastava, S.K. eds. 1989. Soybean
[Soybean]. Sehore, India: Agro-Botanical Publishers. 253 p.
[Hin]
• Summary: This is the earliest known Hindi-language
book on the soybean to be published in India. Contents:
1. Introduction. 2. Prospects for soybean research and
development in India, by P.S. Bhatnagar (p. 8). 3. Botany
and physiology, by Mohammad Niyamatulla (p. 14). 4.
Development of varieties in India, by Hemant Kumar
Sharma (p. 31). 5. Soil and water management, by Raﬁque
Alam Khan and Jagdish Prasad Dixit (p. 51). 6. Crop
management, by Amar Singh Chanfel (p. 63). 7. Nitrogen
ﬁxation, by Sukhal Namdev (p. 88). 8. Insect control, by
Om Prakash Singh and Kunwarji Singh (p. 113). 9. Disease
control, by Shyam Krishna Srivastava and Sudama Chandra
Agrawal (p. 133). 10. Plant protection measures, by Krishna
Kumar Nema, Om Prakash Singh, and Shyam Krishna
Srivastava. 11. Improved agricultural implements, by Nath
Saranlal Srivastava (p. 186). 12. Seed certiﬁcation, by
Surendra Kumar Mehta (p. 198). 13. Soybean food uses and
utilisation, by Suman Kumar and Yogesh Kumar Sharma (p.
212). 14. Post rainy season soybean–A new dimension, by
Satya Prakash Tiwari and Prabhakar (p. 224). Address: 1.
Soybean entomologist; 2. Soybean pathologist. Both: R.A.K.
College of Agriculture, SEhore, Madhya Pradesh, India.
3013. SoyaScan Notes. 1989. Terms related to soyfoods,
soybeans, and the soybean industry: Library of Congress
subject headings and call numbers (Overview). Compiled by
William Shurtleff of Soyfoods Center.
• Summary: Two different types of call numbers are used by

American libraries for cataloging their books. Most larger
libraries use the Library of Congress call numbers (LC
numbers, which start with two letters) and many smaller
libraries use the Dewey Decimal System (Dewey numbers,
which contain only numbers).
The following are from the Library of Congress Subject
Headings (12th ed. 1989) and the Library of Congress
Classiﬁcation Schedules. The ﬁrst edition of Class S
(Agriculture), for example, was published in 1911, and the
4th edition in 1982. BT = Broader terms. NT = Narrower
terms. UF = Use for. May Subd Geog = May subdivide
geographically, e.g., Soy sauce industry-Japan.
Class H is Social sciences and economics. Class Q is
science. Class S is agriculture (SB is plant culture. SB205
is ﬁeld crops, legumes). Class T is technology (TX includes
nutrition). Class Z is bibliography and library science.
HD9000-HD9019 Natural foods industry
Shortenings–Use oils and fats, edible.
HD9235.S6-.S62 Soybean industry
HD9235.S6-.S62 Soyfoods industry
HD9235.S6-.S62 Soymilk industry
HD9330.S63-.S633 Soy ice cream industry
HD9330.S65-.S653 Soy sauce industry
HD9330.T68-.T683 Tofu industry
HD9490 Soybean oil industry
QK495.L52 Soybean botany
SB205.S7 Soybean culture (Incl. Soybean Digest and
Soya Bluebook)
SB608.S7 Soybean–Diseases and pests
SF99.S Soybean as feed
SF99.S Soybean meal as feed
TP438.S36 Nattô manufacture
TP438.S6 Soy sauce manufacture
TP438.S6 Miso manufacture. BT Soybean as food. NT
Cookery (Soy sauce or miso)
TP684.S Soybean oil
TX401.2.S69 Soyfoods nutrition.
TX558.S6 Nattô nutrition. BT Fermentation, Soybean as
food, Soybean products.
TX558.S7 Soyfoods composition. UF Soybean as food.
NT Miso, Natto, Tempeh
TX558.T39 Tempeh
TX558.T57 Tofu
Z5074.S73S5 Bibliographies related to soybeans, or all
soya in various countries
Z5776.S63S5 Bibliographies on soyfoods
Z696.1.S68 SOYA (Information retrieval system)
The following soy-related terms have a subject heading
but no LC call number: Miso industry, Natto industry, Soy
sauce, Soybean ﬂour, Soybean glue, Soybean meal, Soybean
milk, Soybean products.
3014. Gruppo Ferruzzi. 1990. Ferruzzi Group: From
biodegradable plastics to pharmaceuticals; from composite
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materials to agro-industry (Ad). Scientiﬁc American
262(1):p. 24-27. Jan. In separately paginated “Special
Advertising section.”
• Summary: Ferruzzi was founded in 1948 as an agricultural
goods trading company. Since 1979, the Ferruzzi Group
has been under the leadership of Chairman Raul Gardini.
“Ferruzzi has recently burst into international visibility.
Its combined turnover now exceeds $26,000 million;
the Group’s employees number 100,000 in over 500
manufacturing facilities. Eridania–lead company in
Ferruzzi’s agro-industrial side–is world leader in the
production of soy proteins and lecithin... Ferruzzi handles
more than 20 million tons per year of cereals, protein meal
and oil seed, of which it is also one of the world’s foremost
processors.”
“Ferruzzi’s is an ‘industrial system’ with a plan.
Gardini calls it a ‘second green revolution.’ Speaking at
Bologna University, at the granting of his honorary doctorate
in agronomy, he explained what it means to declare,
‘agriculture is chemistry.’ He has repeatedly argued for
using the world’s massive surplus stocks of carbohydrates
as a ‘precious primary material for industrial, non-food
uses’, to develop and deliver to market non-polluting ‘green
chemicals’, detergents and lubricants and bio-degradable
plastics. Can Ferruzzi hope to deliver on this vision of a
bridge between agriculture and industry?”
Also discusses: Montedison, Erbamont, penems,
Himont, polypropylene, Fertech, the use of pheromone
trapping to measure insect infestation (when pest density
reaches a certain point, you treat; this saves more than 30%
by volume of pesticides in corn and soybean ﬁelds), blends
of starches and petroleum-origin components, and Ausimont.
Note: Webster’s Dictionary deﬁnes pheromone (a term
derived from the Latin and ﬁrst used in 1959) as “a chemical
substance that is produced by an animal and serves especially
as a stimulus to other individuals of the same species for one
or more behavioral responses.”
3015. Hartwig, E.E.; Lambert L.; Kilen, T.C. 1990.
Registration of ‘Lamar’ soybean. Crop Science 30(1):231.
Jan/Feb. [3 ref]
• Summary: “’Lamar’ soybean... (Reg. No. 240, PI No.
533604), is a productive cultivar of Maturity Group VI
released in March 1989 because of its resistance to a
wide range of foliar feeding insects. It was developed by
the USDA-ARS in cooperation with the Delta Branch,
Mississippi Agricultural and Forestry Experiment Station.
Prior to release it was identiﬁed as D82-3885.” Address:
Stoneville, Mississippi.
3016. Hartwig, E.E.; Young, L.D. 1990. Registration of
‘Cordell’ soybean. Crop Science 30(1):231-32. Jan/Feb. [3
ref]
• Summary: Reg. No. 241 means the 241st soybean variety

registered in Crop Science. PI 533605, it “is a productive
cultivar of Maturity Group V released in March 1989
because of its resistance to soybean cyst nematode [SCN
(Heterodera glycines Ichinohe)] Races 3, 4, and 5. It is the
ﬁrst soybean cultivar to be released to have the multiple race
resistance. Prior to release it was identiﬁed as D82-2397A.”
Address: Box 196, Stoneville, Mississippi.
3017. Pacheco Mendivil, Francisco; Pacheco Covarrubias,
Juan Jose. 1990. Plagas del cultivo de la soya en Mexico
[Soybean diseases and pests in Mexico]. Ciudad Obregon,
Sonora, Mexico: Secretaria de Agricultura y Recursos
Hidraulicos, Instituto Nacional de Investigaciones Forestales
y Agropecuarias, Centro de Investigaciones Forestales y
Agropecuarias del Estato Sonora, Campo Experimental Valle
del Yaqui. 135 p. Illust. Index. 21 cm. Libro Tecnico No. 2.
[35 ref. Spa]
Address: 1. PhD; 2. M.C. Both: CEVY-CIFAPSON (Centro
de Investigaciones Forestales y Agropecuarias del Estado de
Sonora)–INIFAP–SARH.
3018. Nielsen, Niels C. 1990. The Tofu Center at Purdue
University and research on food uses of soybeans
(Interview). SoyaScan Notes. Feb. 8. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Nielsen, a member of the USDA
Agricultural Research Service, is more a molecular biologist
than a soybean breeder. He did post-doctoral research and
taught in the biochemistry department at the University
of California at Davis. The Tofu Center, established in
about Feb. 1989, is a corner of the pilot plant in the Food
Science Department at Purdue. They have accumulated
the equipment they need to make tofu, and they have had
people from Taishi Foods (Taishi Shokuhin Kogyo K.K.) a
large tofu manufacturer in Aomori prefecture, Japan come to
help them make tofu that meets Japanese quality standards.
Funding for the Tofu Center and his closely related Soybean
Protein Improvement Project comes from Central Soya,
Taishi Foods, Mitsubishi, and state grants to support value
added research (about $15,000)–plus his USDA/ARS funds.
Total funding is still small.
The purpose of the Center is to ask 2 kinds of questions:
(1) What is the effect of the way soybeans are stored while
being shipped to Japan on the quality for the ﬁnal tofu? (2)
What kind of very small scale tofu preparation techniques
can be used in conjunction with soybean breeding programs
designed to incorporate into American soybeans traits that
will make them more suited for food uses in the USA and
abroad. Nothing has been published by the Tofu Center
about its goals and activities except for 1-2 news releases
from the Purdue Information Ofﬁce, plus a little video on
that was shown at halftime during a recent Purdue basketball
game. Suzanne Nielsen (no relation), a food chemist, is also
active in the program. The lipoxygenase program is only
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a very small part of his lab. The major thrust of the whole
program is to try to convert the soybean into an edible
food, and to make it more acceptable. This will open a
whole new market in the West. Most of the effort is aimed
at changing the quality characteristics of soy protein by
genetic engineering. The major problems they are looking at
now are ﬂavor, protein quality, sedimentation value ratios,
and ﬂatulence. Concerning ﬂavor, they have made major
advances by removing lipoxygenase. Nielsen believes
that this is their most important advance to date and that it
may have a major effect in improving the acceptability of
soybeans for food use. They used backcrossing into Century
soybeans (a good-yielding, maturity group 2, ﬁeld type
soybean) to get near isogenic lines. Soybeans missing the
L-2 and L-3 lipoxygenase isozymes make a very bland tofu
and soymilk, which is much more acceptable to American
taste panels. The absence of L-2 alone gives somewhat less
bland products. L-1, which has a high pH optimum, plays
little role in generating off ﬂavors. Last year about 4,500
acres of soybeans missing the L-2 isozyme were grown in
Indiana. The lines lacking lipoxygenase yield the same as
Century, but Century no longer yields nearly as well as the
best-yielding varieties today. A lot of private and public
soybean breeders are now using this germplasm. Concerning
protein quality, they have learned how to change the sulfur
amino acid content (to increase methionine) and now they
are working to get it into a soybean variety.
Being able to change the ratio of 7S to 11S protein
sedimentation values (the S stands for Svedberg, who was an
early Swedish researcher on the subject) will be important
in adjusting the hardness or softness of tofu. But Japanese
tofu makers have no clear idea of what ratio they want.
Concerning elimination of ﬂatulence factors, that work is just
starting.
The Japanese have learned to like soyfoods made
from large-seeded vegetable-type (LSVT) soybeans, but
American’s have not yet learned that. Tofu makers are
most concerned about taste and tofu yield, and they prefer
LSVT soybeans for their ﬂavor. But they prefer American
soybeans for their swelling characteristics during soaking,
and this gives a more uniform product. Many Japanese tofu
makers plan to have LSVT soybeans grown in America
under special contract, but they cannot do that economically
due to (1) their poor yield due to problems of shattering
during mechanical harvesting, and (2) their thin seedcoat,
which leads to more damage during mechanical harvesting.
The way the Japanese have traditionally harvested their
soybeans, cutting the plants early by hand and hanging them
upside down on racks, shattering is an advantage, allowing
the beans to be manually threshed from the pods with a
minimum of effort. The thin seedcoat, which does not effect
shattering, does aid uniform swelling during soaking. Yet
he has heard that new-crop LSVT soybeans do not swell as
well as year-old ones. Nielsen feels it may not be necessary

to start with a vegetable-type soybean to produce the
characteristics that they want.
Nielsen believes that the program on food uses of
soybeans at Purdue will expand in the coming years.
Soybean breeders will be working much more closely than
ever before with food scientists. Other key people are Phil
Nelson (the department head in the food science department)
and Marv Phillips (the department head in agronomy). There
have already been 9-10 PhD theses in his soybean protein
improvement program. A few of his graduates now doing
important work in the area are Nilgen Tumer (from Turkey)
at Monsanto (working with cross protection by putting
the proteins of a virus into a plant to immunize it against
infection) and Paul Staswick at Univ. of Nebraska (working
with vegetative storage proteins).
Keith Smith of the American Soybean Assoc. has
been very supportive of Nielsen’s work. The early work on
preparing the low-lipoxygenase lines and modifying the
nutritional quality of the soy protein was all funded by ASA.
In Dec. 1989, at a meeting at ASA in St. Louis, he ﬁrst heard
concern expressed with the quantity of protein in soybeans,
for the crushing industry. This seems like a major change of
attitude. They are not yet very concerned with the various
components of the seed and how those effect quality. At the
ASA board meeting, he pointed out that in the coming years,
especially because of the development of biotechnology, we
will be seeing the developing of niche markets. That will
fragment the soybean industry as a commodity crop. A valueadded market will emerge, and this will be a major change
in the market. So ASA needs to establish better quality
standards. He is already working with Central Soya toward
component pricing. Indiana has a value-added program with
grants to speciﬁc projects; it does not have a Center as exists
in Iowa and Illinois.
Nielsen’s father was a plant breeder at the Univ.
of Wisconsin. He was personally more interested in
biochemistry and chemistry. So it was very apparent to him
due to the environment in which he was raised that there
was not enough of a connection between the basic sciences
and the applied sciences. The problem was to learn how to
establish those bridges. He, who does cutting and splicing
of DNA, now has developed close ties with the food science
department. The real question will turn out to be whether or
not we can ﬁnd new places to put the improved soy proteins,
for example as extenders. Central Soya thinks that these new
soybeans will increase the use of isolates and concentrates
in foods. Gary Felger (Phone: 219-425-5403) is Nielsen’s
contact at Central Soya. David Swanson, the CEO, is also
very interested in this work. Address: Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-494-8057.
3019. Steinkraus, Keith H. 1990. Re: Current work with
fermented foods and biological control/IPM. Letter to
William Shurtleff at Soyfoods Center, Feb. 25. 1 p. Typed,
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with signature.
• Summary: Dr. Steinkraus retired on 1 July 1989 (not by
choice but by law) but is still busy in the area of indigenous
fermented foods. He and wife Maxine have 5 children.
In Oct. 1988 they moved from Geneva, New York, to
Ithaca. Keith moved his laboratory equipment to the Dyce
Laboratory at Ithaca, in the Department of Entomology. He
has worked on biological control of insects since 1952, so
the Department welcomed him. He has also been doing some
work on African fermented foods for Nestlé, and will teach
this year at Gadjah Mada University in Bogor, Indonesia
(which is offering a workshop on Indigenous Fermented
Foods). Also discusses his activities last year in Japan,
Thailand, Wales, and Czechoslovakia. Address: 15 Cornell
St., Ithaca, NY 14850; and Cornell Univ., Geneva, New
York. Phone: 607-273-6736.
3020. Bhatnagar, P.S.; Tiwari, S.P. eds. 1990. Technology
for increasing soybean production in India. NRCS Technical
Bulletin (Indore, India) No. 1. 54 p. Feb. Illust. 25 cm.
• Summary: Contents: Foreword I, by M.V. Rao.
Foreword II, by R.S. Paroda. Preface, by P.S. Bhatnagar.
1. Introduction, by P.S. Bhatnagar. 2. Production and
productivity constraint analysis, by P.S. Bhatnagar and
S.P. Tiwari. 3. Augmenting soybean production, by P.S.
Bhatnagar and S.P. Tiwari. 4. Production technology, by
S.P. Tiwari and P.S. Bhatnagar. 5. Soybean seed production,
by P.S. Bhatnagar. 6. Major diseases of soybean, by A.K.
Shukla. 7. Insect-pests of soybean, by A.N. Sharma. 8.
Soybean utilization, by Nawab Ali and P.S. Bhatnagar. 9.
Improved agricultural implements for soybean cultivation,
by N.S.L. Srivastava.
The chapter on soybean utilization discusses soypaneer
(tofu, with a description of how to make tofu at home),
defatted soyﬂour, fullfat soyﬂour, and how to fortify wheat
ﬂour with soya in villages by mixing 10% clean soybeans
with the wheat before it is ground into ﬂour by a burr mill.
Address: National Research Centre for Soybean (NRCS,
ICAR), Khandawa Rd., Indore 452 001, Madhya Pradesh,
India.
3021. Agri-Book Magazine (Exeter, ONT, Canada). 1990.
Beans in Canada. 16(5):1-36. March.
• Summary: This entire issue is about soybeans in Canada,
with emphasis on soybean production. Articles include:
Reviewing ridge tillage. Grading by oil and protein content.
Soybeans submit to taste test (by Japanese tofu buyers). The
Quebec bean comeback. Weed control in soybeans. Takeya
Miso Co. Soybean cyst nematode. Soybean breeding.
3022. Bhatnagar, P.S. 1990. Training manual on soyabean
production. New Delhi, India: Directorate of Extension,
Ministry of Agriculture, Dep. of Agriculture and
Cooperation. vii + 156 p. May. Illust. 21 cm.

• Summary: Contents: Introduction. 1. Land preparation.
2. Seed treatment. 3. Varieties for planting. 4. Sowing. 5.
Fertilizer calculations. 6. Weed control. 7. Sprayers and their
use. 8. Insect control. 9. Disease control. 10. Harvesting,
threshing, drying and storage. Address: Director, National
Research Centre for Soyabean, Indore (I.C.A.R.).
3023. Hartwig, Edgar E. 1990. Registration of soybean highprotein germplasm line ‘D76-8070.’ Crop Science 30(3):76465. May/June. [1 ref]
• Summary: “D76-8070 is an advanced F5 line derived
from a multiple crossing program. Four initial crosses
were made:–’Hill’ x ‘Sioux’, FC 31745 x D49-2510, Hill
x PI 96983, and D49-24914 x PI 163453. Progeny from
each cross were selected for resistance to bacterial pustule,
[caused by Xanthomonas campestris pv. glycines (Nakano)
Dye], shattering, and seed composition. Selections from
each of these crosses having 450 g per kg or higher protein
were intercrossed to provide the parents of D76-8070. D492491 and D49-2510 are closely related to the cultivar ‘Lee’.
The PI 163453 is the wild soybean [Glycine soja Sieb. and
Zucc.].” Address: P.O. Box 196, Stoneville, Mississippi
38776.
3024. Bhatnagar, P.S.; Tiwari, S.P.; Prabhakar, -. 1990.
Application of mutagenesis for improvement of indigenous
black seeded soybean variety in India. Mutation Breeding
Newsletter (Vienna, Austria) No. 36. p. 8. July.
• Summary: “In early times, the black seeded soybean
was being grown on a limited area, under the local names
like ‘Bhat’, ‘Bhatmash’, ‘Kalitur’ or ‘Kala Hulga’. This
indigenous variety, with very little variation within it, is
characterized by small black seeds, the ability to thrive well
under suboptimal conditions, good seed germinability and
organoleptic suitability for certain indigenous preparations.
It is, however, beset with defects like low yield, black
seed color (fetching less price), long duration, high podshattering, vulnerability to insect-pests and diseases, etc.
“With the objective to rectify these defects, dry seeds of
indigenous variety ‘Bhat’ were treated with gamma rays...
This mutant, later named ‘NRC-1’... is endowed with wide
adaptability owing to its indigenous lineage. It has yielded
up to 36.41 quintals/ha [1 quintal = 100 kg] (at Parbhani
in Central Zone).” Address: National Research Centre for
Soybean (ICAR), Indore 452 001 (M.P.), India.
3025. Jordan, Lowell S.; Abernathy, J.R.; Aldrich, S.R.; et
al. 1990. Alternative Agriculture: Scientists’ review. Council
for Agricultural Science and Technology, Special Publication
No. 16. x + 182 p. July. (Ames, Iowa).
• Summary: This is a review by many scientists of varying
professions of the methodology and ﬁndings of the report
Alternative Agriculture, published in 1989 by the National
Academy of Sciences–National Research Council. The latter
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report “addresses systems for environmentally sound and
economically viable agriculture production emphasizing
minimal external inputs and diversiﬁcation. The report
indicates that there are two primary sets of agricultural
systems, conventional and alternative...
“The report uses case studies as examples to support its
proposition that alternative agriculture is more proﬁtable and
desirable.”
Contents: Abbreviations. 1. Highlights. 2. Executive
summary. 3. Summary. 4. Agricultural engineering, food
science, and toxicology. 5. Animal sciences. 6. Crop and soil
sciences. 7. Economics and sociology. 8. Plant protection.
Address: 1. Dep. of Botany and Plant Sciences, Univ. of
California, Riverside.
3026. Bhatnagar, P.S.; Prabhakar, -; Tiwari, S.P. comp.
1990. All India Coordinated Research Project on Soybean
(Indian Council of Agricultural Research). Twenty-ﬁrst
annual workshop: Proceedings & Technical Programme.
National Research Centre for Soybean, Khandwa Road,
Indore 452 001, India. iii + 88 p. Held at Gobind Ballabh
Pant University of Agriculture and Technology, Pantnagar,
Nainital Dist. (Uttar Pradesh), 3-5 May 1990. Index. 27 cm.
• Summary: The papers in this symposium are mainly about
soybean production, with only one chapter about utilization.
Address: 1. Director, NRCS and Project Coordinator (AICRP
on Soybean); 2. Scientist; 3. Scientist (S-3) NRCS, Indore.
3027. Hillyer, Gregg. 1990. The right course (Editorial).
Soybean Digest. Aug/Sept. p. 6.
• Summary: “The evolving debate over agriculture’s
dependence on pesticides has taken many twists and turns
during the past year. Comparing the risks vs. beneﬁts of
anything is difﬁcult at best. Throw in perceptions that feed
off one’s fears and you have the makings for an explosive
issue where emotions often override common sense.”
“Farmers don’t want to be known as the culprits who
are endangering the personal safety of their neighbors. They
want to do the right thing through sound farming practices.
Many are willing to give up older herbicides plus modify
production practices to reduce their reliance on chemicals.
And as we’ve reported in previous issues there are scores of
farmers doing it now, with no loss in yield.”
Note: A logo shows that Soybean Digest is printed
with soy ink (in color) and wholly owned by the American
Soybean Association. Address: Editor, Soybean Digest.
3028. Smith, Preston. 1990. Dishing up stricter food safety
laws. Soybean Digest. Aug/Sept. p. 35.
• Summary: “Last December the Environmental Protection
Agency (EPA) proposed canceling an entire class of
agricultural chemicals, called EBDCs [fumigants] on 45
crops.” EPA decided that the long-term cumulative risk from
using these chemicals outweighed the beneﬁts.

The current law requires that EPA do this weighing of
risks to human health and the environments vs. the economic
and social beneﬁts of continuing to use the chemical.
However there is a growing number of environmental
groups and members of Congress that wants to do away with
the “beneﬁts” part of the equation. They want to ban any
chemical that harms human health or the environment in any
way.
Also, it is expected that farmers will have to keep
more records of chemical use and justify their use of these
chemicals.
The USDA recently did its own cost-beneﬁt analysis
EBDCs. It found that producers who used EBDCs would be
worse off by $100 to $200 million–more than twice the EPA
estimate.
We do not live in a risk-free world.
3029. Blackbeard, John. 1990. Successful crop of soya
beans: Alternative crops. Arable Farming (England). Nov. p.
36-37.
• Summary: Essex farmer Andrew McTurk grew four
acres of soya beans on his 130-acre Caldecott Hall Farm
near Brentwood. On May 8 he precision drilled the beans
at the rate of 650,000 seeds per ha behind a crop of overwintered cabbage. This was his ﬁrst soya bean crop and he
was “pleasantly surprised” with the outcome. He used the
new early-maturing variety named Major recommended by
Harlow Agricultural Merchants (HAM). This variety was
bred in France by Rustic Semences. “Believed to be the ﬁrst
crop of soya beans ever grown in this country, Mr. McTurk
tried them as a spring-sown break crop in his predominantly
brassica rotation.”
He harvested the soya beans on Oct. 12; the yield was
around a ton an acre. McTurk believes the yield would have
been much better if an herbicide had not set back the growth
by about 3 weeks and if the beans had been planted on a
ﬂatter ﬁeld. There is a subsidy of around £200 a tonne on
soya. “HAM plans to develop a management package based
on the variety Major to offer growers next year on a limited
scale.” Two photos show McTurk with soya beans.
3030. Kalemi, Petraq T. 1990. Soja [Soya]. Albania: Shtëpia
Botuese–8 Nentori. 139 p. Nov. Illust. 18 cm. [2 ref. Alb]
• Summary: Contents: Introduction (p. 3). 1. Signiﬁcance
of soya for Albania’s economy (p. 5). 2. A brief history of
soya (p. 8). 3. The use of soya in industry and other sectors
of the economy (p. 10). 4. Special botanical features of the
soybean (p. 25). 5. Biological features of the soybean (p. 42).
6. Soybean physiology (p. 49). 7. The growth process and
metabolism (p. 62). 8. Soybean selection (p. 80). 9. Soybean
cultivation technology (p. 98). 10. Soybean diseases and
pests (p. 113). 11. The most signiﬁcant soybean cultivars
presently grown in Albania (p. 129).
Chapter 2, “A brief history of soya,” does not say when
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the soybean ﬁrst arrived in Albania or when it was ﬁrst
cultivated there. It notes that “it has been about 15 years that
great scientiﬁc work [on soybeans] has been done in our
country” (i.e., since about 1975). In 1987 soy milk was ﬁrst
produced in Albania to feed cattle (calves?).
Chapter 11 states that the most important cultivars
presently grown in Albania are: Weber, Giada, Uells
(Wells), Evans, Azurra, Hodson, Hark, UxF-90, Vnimk,
Violet, Rampazh, Florida, Vatvorth (Wattworth), Depimore,
Rendodora-627, Azurra nos. 2 and 3, Por, Inota, Adagg,
Fiska-47A, Oka, Ada-66, BR-66, etc. Address: Albania.
3031. Akey, W.C.; Jurik, T.W.; Dekker, J. 1990. Competition
for light between velvetleaf (Abutilon theophrasti) and
soybean (Glycine max L.). Weed Research 30(6):403-11.
Dec. [21 ref. Eng; fre; ger]
• Summary: “Velvetleaf had higher light utilization
efﬁciency, or conversion of intercepted light into dry matter,
in the middle and later part of the growing season. This
combination of traits appears to give velvetleaf an advantage
over soybean in competition for light.” Address: Dep. of
Agronomy, Iowa State Univ., Ames, IA 50011.
3032. Hatam, Mir. 1990. An annotated bibliography of
soybean research in Pakistan. Faculty of Crop Production
Sciences, NWFP Agricultural University (Peshawar),
Agronomy Publication Series No. 2. v + 70 p. Dec. 28 cm.
[370 ref]
• Summary: In this annotated bibliography, the references
are arranged by broad subject groups. Contents: Foreword.
Preface. Acknowledgements. Message to soybean scientists.
References concerning: Agronomy. Fertilization (and
fertilizers). Physiology. Inoculation and nitrogen ﬁxation.
Breeding. Entomology. Weed control. Pathology. Utilization.
The earliest reference is from 1949 (Pakistan was
created in 1947 from parts of British India). There are 15
references from the 1960s, 44 references from the 1970s,
and 310 from the 1980s. The main reason interest for interest
in soybeans in Pakistan derives from the country’s critical
shortage of edible oils. Address: PhD, Prof. and Chairman,
Dep. of Agronomy, NWFP Agricultural Univ., Peshawar,
Pakistan.
3033. Mulock, B.S.; Swezey, S.S.; Naravaez, C.; Castillo,
P.; Rizo, C.M. 1990. Development of baculoviruses as a
contribution to biological control of lepidopterous pests
of basic grains in Nicaragua. In: 1990. Proceedings and
abstracts, Vth International Colloquium on Invertebrate
Pathology and Microbial Control. Glen Osmond, Australia:
Dep. of Entomology, Univ. of Australia. See p. 179-83. Held:
20-24 Aug. 1990 at Adelaide, Australia. [Eng]*
Address: Laboratoria de Control Biologico, Universidad
Nacional Autonama de Nicaragua, Leon, Nicaragua.

3034. Akhtar, M.; Afghan, S.; Mahmood, T.; Abbas, G. 1990.
Effect of pre and post emergence weedicides application
of nodulation, growth and yield of soybean at different
fertility levels. J. of Agricultural Research (Lahore, Punjab,
Pakistan) 28(1):29-37. [14 ref. Eng]
• Summary: “Results revealed that pre-emergence
application of Stomp 330E (3.75 l/ha) and post-emergence
spray of Fusilade 4E (4 l/ha) gave about 92 percent weed
control. Stomp 330E was found to be a weak herbicide
against grasses but more effective against broad leaved
weeds than Fusilade 4E and vice versa. Root nodulation
was decreased by the toxic effects of both the weedicides.”
Address: Dep. of Agronomy, Univ. of Agriculture,
Faisalabad, Pakistan.
3035. Gumedzoe, M.Y.; Sunu, D.Y.; Thottappilly, G.;
Asselin, A. 1990. Importance du virus de la marburre du
niebe et du virus de la mosaique jaune du niebe au Togo
[Importance of cowpea mottle virus and cowpea yellow
mosaic virus in Togo]. Phytoprotection 71(2):85-91. [18 ref.
Fre; eng]*
• Summary: Cowpea mottle virus and cowpea yellow
mosaic virus were identiﬁed. The soybean variety Jupiter
was one of the plants used to separate both viruses from
mixed infections. Address: École Superieure d’Agronomie,
Université du Benin, BP 1515, Lome, Togo.
3036. Jackai, L.E.N.; Panizzi, A.R.; Kundu, G.G.; Srivastava,
K.P. 1990. Insect pests of soybean in the tropics. In: S.R.
Singh, ed. 1990. Insect Pests of Tropical Food Legumes.
New York, NY: John Wiley & Sons. xvi + 451 p. See p. 91156. [100+ ref]
• Summary: This chapter gives an excellent, detailed, and
well documented analysis of the major orders/families,
genera and species of insects which attack soybeans in
the tropics. The ﬁrst two pages of this chapter give a brief
overview of the history and expansion of the soybean in
tropical countries, especially Africa and Latin America.
Unfortunately, they contain several serious historical errors.
The ﬁrst paragraph states: “The growing of soybean in
Africa dates back to the early 1800s when missionaries are
thought to have introduced the crop (Mayo, 1945).” In fact,
Mayo states “The ﬁrst recorded trial of soya beans was made
in 1910 at Ibadan. The crop was a failure.” He makes no
mention of missionaries.
The third paragraph states: “Soybean was ﬁrst
introduced in Brazil in 1914 (Rio Grande do Sul).” Actually,
it is well known that the earliest known introduction of
the soybean to Brazil took place in 1882 (Gustavo D’Utra,
1882).
“In the past 20 years, soybean has gained ground
in Latin America, the major producing countries being
Brazil, Argentina and Paraguay. Most of the cultivars in
Latin America were introduced from the United States,
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but Brazil... is now a key source of improved cultivars for
neighboring countries. The major production zone in South
America is 15-30ºS” latitude.
“The major biological constraints to production in
the tropics are insect pests, diseases, and edaphic [soil]
conditions (including rhizosphere), with the most severe
pest problems being in areas where the crop has been grown
the longest.” Address: 1. International Inst. of Tropical
Agriculture (IITA), Ibadan, Nigeria; 2. Centro Nacional de
Pesquisa de Soja (CNPSo), Empresa Brasileira de Pesquisa
Agropecuária (EMBRAPA), Londrina, Parana, Brazil; 3-4.
Div. of Entomology, Indian Agricultural Research Inst., New
Delhi, India.
3037. MacDonald, June Fessenden. ed. 1990. Agricultural
biotechnology, food safety and nutritional quality for
the consumer. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 2. 222 p.
• Summary: “This volume is not a ‘proceedings’ of
the Second Annual NABC Meeting, but rather a report
communicating the results of the lively workshop discussions
and recommendations of the meeting to those outside the
immediate areas of agricultural biotechnology...”
Contents: Acknowledgements. Preface (Contains a good
history of NABC). Part I–Overview: Summary, workshop
recommendations, concluding remarks. Part II–Workshop
reports: Improving food safety through biotechnology.
Improving nutritional quality through biotechnology.
Safety of biotechnology-derived foods and ingredients.
Improving communication on biotechnology. Part III–
Plenary addresses: Food safety and quality: Assessing the
impact on biotechnology. Food safety and quality for the
consumer: Policies and communication, by Carol Tucker
Foreman. Part IV–Lectures: Our food supply: How safe?
Food safety and quality: Biotechnology’s role. Policies for a
safe and nutritious food supply. Economic, social and ethical
concerns. Participant list (Directory).
The lecture by Carol Tucker Foreman stirred up the
meeting by asking the key questions: “Why aren’t the
crowds cheering in the streets?” Her answers were thoughtprovoking and their themes (lack of trust, value conﬂicts,
unequal distribution of beneﬁts and risks, failure to
communicate) were reiterated throughout the meeting (see
Foreman, p. 74).”
“First consumer mistrust of scientiﬁc advances
is rampant, most probably having been fueled by past
advances,” such as Better Living Through Chemistry [a
variant of the DuPont advertising slogan–1935-1982],... the
promises of DDT, aerosol sprays, and nuclear power.”
“Preface: In February 1987, responding to the need
for a neutral forum for the many interest groups concerned
about agricultural biotechnology, Robert B. Nicholas,
Esq., McDermott, Will & Emery and Ralph W.F. Hardy,
President of the Boyce Thompson Institute for Plant

Research, developed the concept of a university/institute
consortium concerned with agricultural biotechnology for
the beneﬁt of all sectors of society. In January 1988, with
initial funding from The Joyce Foundation and the United
States Department of Agriculture, the National Agricultural
Biotechnology Council was formed representing leading
national, not-for-proﬁt agricultural research, extension and
educational institutions: The Boyce Thompson Institute,
Cornell University, Iowa State University and the University
of California at Davis. The Texas A & M University
System joined in 1989, giving NABC national regional
representation.
“At the June 1990 Council Meeting it was unanimously
agreed to open NABC membership to other not-for-proﬁt
agricultural institutions. Purdue University [Indiana]
immediately expressed interest and joined. Several other
institutions across the U.S. are currently in the process of
joining NABC.” Address: Deputy Director, NABC, Cornell
Univ., 159 Biotechnology, Ithaca, New York 14853-1801.
3038. Maesen, L.J.G. van der; Somaatmadja, Sadikin. eds.
1990. Plant resources of South-East Asia 1: Pulses. ESCAP
CGPRT Centre, Jalan Merdeka 99, Bogor, Indonesia. 105 p.
Originally published at Wageningen, the Netherlands, 1989.
Index of scientiﬁc plant names. Index of vernacular plant
names. 25 cm. [57* ref]
• Summary: This publication deals with pulses currently
being used and those whose role could be expanded in
South-East Asia. Pulses are deﬁned here as the dry edible
seeds of legumes, which are members of the family
Leguminosae.
Contents: Editors and contributors. Prosea project
personnel. Foreword. Introduction. Deﬁnition of pulses.
Role. Botany: Taxonomy and wild relatives, morphology,
growth and development. Ecology: Climates, soils.
Agronomy: Place of pulses in cropping systems, sowing
practices, management. Breeding and genetic resources.
Prospects. Alphabetical [by scientiﬁc name] treatment
of species: groundnut, pigeon pea, chickpea, soya bean,
lablab (Lablab purpureus), grass pea, lentil, horse gram,
tepary bean, runner bean, lima bean, common bean, pea,
faba bean, moth bean, adzuki bean (Vigna angularis), a re
(Vigna dalzelliana), black gram (Vigna mungo), mungbean
(Vigna radiata), bambara groundnut [Voandzeia subterranea
(L.) Thouras var. subterranea], rice bean and cowpea.
Information on minor pulses. Legumes only occasionally
used as a pulse. Literature [bibliography]. Glossary
[extensive explanation of the terms used]. Acronyms of
organizations. Acknowledgements. Sources of illustrations.
The Prosea project.
The section on soya bean (p. 43-47) was written by
S. Shanmugasundaram & Sumarno, under the following
headings: Synonyms. Vernacular names. Origin and
geographic distribution. Uses. Production and international

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1109
trade. Properties. Description. Growth and development.
Other botanical information. Ecology. Propagation.
Husbandry. Diseases and pests. Harvesting. Yield. Handling
after harvest. Genetic resources. Breeding (including
wild soybeans and perennial Glycine species). Prospects.
Literature.
“Prosea, short for ‘Plant Resources of South-East Asia,’
is an international project focused on South-East Asia.
Its purpose is to make available the wealth of dispersed
knowledge of plant resources for education, extension,
research and industry through an illustrated multivolume
handbook.”
Note: As of 1995 the spelling of Bambara/Bambarra has
apparently not been standardized. The AGRICOLA database
shows the following number of records containing various
spellings: Bambara groundnut 40, Bambarra groundnut
23, Bambara groundnuts 5, Bambarra groundnuts 2. The
plant’s scientiﬁc name is now Vigna subterranea. Address:
1. Netherlands; 2. Coordinator for Legume Crops, Central
Research Inst. for Food Crops (CRIFC), Bogor, Indonesia.
3039. Ndzoumba, B.; Conca, G.; Porta-Puglia, A. 1990.
Observations sur la mycoﬂore de semences produites au
Gabon [Observations on the mycoﬂora of seeds produced in
Gabon]. FAO Plant Protection Bulletin 38(4):203-12. [14 ref.
Fre; eng; spa]
• Summary: In Gabon, fungal diseases were found on
soybeans and groundnuts, suggesting the presence of
seedborne pathogens. Among the fungal species identiﬁed on
soybean were Colletorichum truncatum, Cercospora sojina,
C. kikuchii, Phomopsis spp. and Botryodiplodia theobromae.
The results underline the important role of healthy seeds in
preventing epiphytotics which, in the climatic conditions of
Gabon, can cause dramatic losses. Address: FAO/CIAM, B.P.
2183 Libreville, Gabon.
3040. Singh, S.R. ed. 1990. Insect pests of tropical food
legumes. New York, NY: John Wiley & Sons. xvi + 451 p.
Color plates. Index. 24 cm. [1624* ref]
• Summary: The book has six chapters, one each on cowpea,
soybean, common bean, pigeonpea, and groundnut, and a
sixth on vectors of virus and mycoplasma diseases. An 86page bibliography (p. 343-428) and a 23-page index add to
the book’s value.
The book is dedicated to Reginald H. Painter (19011968), world authority and pioneer in research on hostplant resistance. It contains a very interesting introduction
by James A. Duke of the USDA Germplasm Services
Laboratory, and Chapter 2, titled “Insect pests of soybeans
in the tropics,” is by L.E.N. Jackai, A.R. Panizzi, G.G.
Kundu, K.P. Srivastava. Address: Director, Grain Legume
Improvement Program, IITA, PMB 5320, Ibadan, Nigeria.
3041. Agri-Book Magazine (Exeter, ONT, Canada). 1991.

Beans in Canada. 17(5):1-36. March.
• Summary: This entire issue is about soybeans in Canada,
with emphasis on soybean production. Articles include:
On-farm roasting improves hog productivity. Soyboard
(OSGMB) activities (incl. the new SoyOil symbol). Weed
control update. Marketing. Sustainable agriculture: Growing
soybeans as an investment. Soybean breeding.
3042. Zandigiacomo, Pietro. 1991. Un convegno sulla soia a
Verona [A meeting on soya in Vernoa]. Giornale della Soia
(Il) (Italy) 7(2):52-55. March. [Ita]
• Summary: A summary of the national conference on soya,
held on 18 Jan. 1991 at the Hotel Leon d’Oro in Verona.
Sponsored by Du Pont (Sementi), it was titled “Soia: Aspetti
tecnici, economici, ﬁtosanitari” (Soya: Technical, Economic,
and Plant Protection Aspects).
3043. MacLean, Jayne T. 1991. IPM and biological control
of weeds: January 1989–December 1990. USDA National
Agricultural Library Quick Bibliography Series. QB 91-70.
31 p. April. [259* ref]
• Summary: The 259 English-language citations are from the
Agricola database. This updates an earlier bibliography on
the same subject, QB 90-51. Address: Alternative Farming
Systems Information Center, USDA, Beltsville, Maryland.
3044. Kamiyama, Yoshinori. 1991. Vegetable soybean seed
production technologies in Japan. In: S. Shanmugasundaram,
ed. 1991. Vegetable Soybean: Research Needs for Production
and Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
43-44. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991.
• Summary: Contents: Abstract. Seed production and
supply system. Breeding. Cultivation methods. Future
developments.
In Japan, most vegetable soybean seeds are developed
and sold by private companies. This paper discusses work
in Iwate Prefecture. The Iwate Prefectural Agricultural
Experiment Station is concerned with breeding pure lines,
plus breeders’ and foundation stocks. The Iwate Seed and
Plant Center works on seed multiplication. Since most
vegetable soybeans are inferior to grain soybeans in their
resistance to disease and other damage, it is important to ﬁnd
a variety with strong resistance. Address: Iwate Prefectural
Agric. Exp. Station, 737 Sunagome, Takizawa-mura, Iwate
gun, Iwate prefecture, Japan 020.
3045. Kokobun, Makie. 1991. Cultural practices and
cropping systems for vegetable soybean in Japan. In: S.
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research
Needs for Production and Quality Improvement. Taipei,
Taiwan: Asian Vegetable Research and Development Center
(AVRDC). 151 p. See p. 53-60. Proceedings of a workshop
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held at Kenting, Taiwan 29 April–2 May 1991. [15 ref]
• Summary: Contents: Abstract. Introduction. Cultural
practices–Cropping patterns and cultivars. Raising of
seedlings. Planting, fertilizing, irrigation, and temperature
control. Control of weeds, insects and diseases. Harvest.
Cropping systems: Crop rotation including vegetable
soybean, effects of continuous cropping.
Table 1 (adapted from Kohno 1989) shows “Major
cultivars used for each cropping pattern of vegetable
soybean in Japan” (p. 55). Columns: Cropping type (forcing
{in glass house / greenhouse for harvest in February to
April} and semiforcing {for harvest from March to June},
early maturity, normal season, late cropping), earliness of
cultivars, days from sowing to harvest, cultivars [varieties].
The varieties (from early to late) are: Okubara-wase,
Hakuchou, Gokuwaseozaya, Sapporo-midori, Yuki-musume,
Hakuchou, Wase-midori, Tamasudare, Wase-shiroge,
Mikawajima, Shiratsuya Kegon, Tsurunoko. Note: Midori
means “green.” Musume means “daughter or girl.” Address:
National Agriculture Research Center, MAFF, Kannondai,
Tsukuba 305, Japan.
3046. Lumpkin, Thomas A.; Konovsky, John. 1991. A
critical analysis of vegetable soybean production, demand,
and research in Japan. In: S. Shanmugasundaram, ed. 1991.
Vegetable Soybean: Research Needs for Production and
Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
120-40. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991. [187 ref]
• Summary: Contains the best bibliography of Japaneselanguage documents about edamame seen to date, found and
compiled mostly by Konovsky.
Contents: Abstract. Introduction (and history). Trends
in production and demand. Trends in research: Agronomy,
biochemistry and plant physiology, breeding and germplasm,
harvesting and processing, statistics and marketing, plant
pathology. Research information. Apparent research needs:
Agronomy, biochemistry and plant physiology, breeding
and germplasm, harvesting and processing, plant pathology.
Conclusion. Acknowledgments.
Early references to immature soybeans (nama daizu,
later aomame) appear in the 8th century A.D., when it is
described as one of the sacred food offerings used in Shinsen,
mentioned in the record book of a royal treasure house
called the Shosoin in the capital city of Nara*. Aomame
is mentioned in the Engishiki, a guide to the conduct of
government and religious affairs, published in 927 A.D.
[Heian period] (Igata 1977). Later, in 1697, cultivation
methods for vegetable soybeans were published in the book
Nogaku Zensho [A Complete Book of Farming].
“In Japan, the earliest forms of immature vegetable
soybeans were called eda-nari-mame (branch-fruiting-bean)
or azemame (rice-bund bean)* and were probably not well

distinguished by the characteristic sweet, savory ﬂavor of
current edamame until the Kamakura period (1192-1336)
or later, when they became part of Buddhist cuisine. By the
middle Edo period, vegetable soybean harvest had advanced
from October to August and farmers’ wives began selling
boiled stems with attached pods on the streets of Edo (early
Tokyo), particularly during the Festival of the Dead (Obon)
in August. At that time, vegetable soybean began being used
as it is today, i.e. as a snack food, hors d’oeuvre, or appetizer,
usually with alcohol consumption, which explains one of
its English nicknames: Beer Bean. (* Source: K. Yamauchi.
1990. “Travels to Study Riddles: Edamame” Nozogaku no
Tabi: Edamame. July 27. TV Mook, NTV/YTV, Japan. Note:
Shinsen is ritual preparation of food to purify the body).
“The dramatic increase in afﬂuence and beer
consumption following the Meiji Restoration in 1868 can
be partially attributed to a large-scale import of European
technology, including German technology for beer
production. The culture which centered around drinking and
snacking expanded, creating a strong demand for vegetable
soybeans. The saltiness of the beans is thought to be the
perfect complement to beer. The increase in vegetable
soybean consumption resulted in it gaining the attention of
agricultural and food scientists, and the development of over
400 varieties. Vegetable soybean has now become so distinct
from soybeans in the minds of urban consumers that most do
not recognize it as the same species as soybeans.
“Demand for vegetable soybean in Japan is thought to
have evolved through four phases in society, in addition to its
routine use by farm families. The ﬁrst was a sacred offering
to the Kami during the Nara period (Shinsen), the second
as a food for religious puriﬁcation during the Kamakura
period (Shojin Ryori), the third as popular street fare among
the Samurai during the Edo period, and the fourth, after the
Meiji Restoration in 1868, when it became the most popular
accompaniment for beer. Figure 1, a graph, shows that the
meteoric rise in vegetable soybean consumption closely
parallels the increase in beer consumption in Japan because
of the complementary nature of the saltiness of the vegetable
soybeans and the taste of beer.”
“The second major impetus to vegetable soybean
production was the spread of refrigeration, ﬁrst to the
commercial sector, especially to bars and beer gardens in the
post-war period, and later to the residential sector in the late
1960s and early 1970s when household refrigerators became
widely used. The commercial sector currently uses about
65% of frozen vegetable soybean, while the residential sector
uses about 35%. The year-round consumption of vegetable
soybean has increased in line with the growing popularity of
frozen foods in general.
“A current major impetus to the use of frozen vegetable
soybean is the changing role of women in Japan. More than
half of all Japanese women are now employed outside of the
home, and are thus becoming more unwilling and unable
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to prepare elaborate meals from basic ingredients... Frozen
vegetable soybean is thought to have been marketed in Japan
after World War II, but large-scale distribution did not begin
until 1965, about the same time the Ministry of Agriculture,
Forestry, and Fisheries began keeping formal production
statistics for vegetable soybean. Production in Taiwan
began around 1966, when several large, Japanese trading
companies introduced it as an export crop, and exports to
Japan began around 1972.”
Fig. 2, a bar chart (p. 123), shows vegetable soybean
area, production (of pods), and yield in Japan from 1946 to
1988. Total production in Japan gradually increased from
30,100 tonnes in 1946 to a peak of 121,900 tonnes in 1982,
after which it declined slowly to 105,000 tonnes in 1988.
Yields were highest in 1969, reaching almost 10 tonnes/ha,
then steadily dropped, falling to 7.3 tonnes/ha in 1988.
Fig. 3 is a chart titled “Pedigrees of popular vegetable
soybean varieties currently grown in Japan” (p. 126). Early
ancestors include: Wase-midori, Tsurunoko, Osodefuri
[Sodefuri]. Detailed information on each variety is given in
the text.
Research needed on harvesting and processing: “The
most difﬁcult problem facing growers is knowing when to
harvest vegetable soybean... Second, to control production
costs, methods of mechanically harvesting vegetable soybean
need to be reﬁned. If harvesters can be developed that do
not drop, bruise, or break pods, the technology can replace
expensive hand labor” (p. 130).
Note: This paper contains the best bibliography seen
of Japanese-language publications on edamame. The
Acknowledgments section (p. 130) states: “Most of the
following bibliography [187 references] was collected and
the articles translated while John Konovsky was a Fulbright
Fellow at Iwate University in 1990; special thanks go to Dr.
N. Kaizuma at Iwate University for his guidance.” Address:
East Asian Crop Development Program, Dep. of Crop and
Soil Sciences, Washington State Univ., Pullman, WA 991646420.
3047. Yeh, C.C.; Hartman, G.L.; Talekar, N.S. 1991.
Plant protection technology for vegetable soybean. In: S.
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research
Needs for Production and Quality Improvement. Taipei,
Taiwan: Asian Vegetable Research and Development Center
(AVRDC). 151 p. See p. 85-91. Proceedings of a workshop
held at Kenting, Taiwan 29 April–2 May 1991. [3 ref]
• Summary: Contents: Abstract. Introduction. Diseases:
Downy mildew, rust, Rhizoctonia, control. Insect pests:
Types and control. Weeds. Needed research. Address: 1.
Tainan District Agricultural Improvement Station, 350
Linsen Rd. Section 1, Tainan 70125, Taiwan; 2-3. AVRDC,
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.
3048. USA Today (Periodical). 1991. Ridding beans of

worms. 119:14. June. *
• Summary: Discusses the nematode resistant soybean strain
bred by Sam Anand.
3049. Hymowitz, Ted. 1991. New developments with
soybeans (Interview). SoyaScan Notes. July 8. Conducted by
William Shurtleff of Soyfoods Center. [1 ref]
• Summary: Ted thinks he has succeeded in hybridizing
the soybean with its wild perennial relatives. He has done it
before but has never been successful in getting fertile plants.
They have all been sterile. Now he thinks he has gotten
fertile plants. Practically, this means that they will be able
to transfer genetic material from the wild perennial species
to the soybean–for example genes for disease resistance,
or drought resistance that are not available in the soybean
germplasm collection. He cannot tell yet whether or not this
is a development of signiﬁcant practical importance.
Economic Botany has turned down the article he
submitted titled “Samuel Bowen’s introduction of the
soybean to North America: Fleshing out the skeleton.” The
editor, a friend of Ted’s, wrote him that “It’s a marvelous
article, however the reviewers say it doesn’t ﬁt the journal
and thus shouldn’t be published.” There were no corrections.
They said they loved it. So Ted doesn’t know where to
submit it next. How many crops do we know exactly when
they arrived down to the name of the ship? And where and
when they were ﬁrst planted? And the man’s signature. I 2
years the 1920 census will become available. At that time
the possibility of ﬁnding’s Samuel Bowen’s descendants will
increase. Address: Prof. of Plant Genetics, Univ. of Illinois,
Urbana, Illinois 61801. Phone: 217-333-9454.
3050. NABC News (National Agricultural Biotechnology
Council, Ithaca, New York). 1991. NABC 3–Agricultural
biotechnology at the crossroads: Workshop highlights. Fall.
p. 3-6.
• Summary: The four workshops were: Biological control
of pests. Herbicide tolerance in crops. Animal growth
promotants. Transgenic animals [e.g., cloning pigs, and
adding genes from other species. A major concern: Impact on
genetic diversity]. Address: Chair, NABC, Ithaca, NY 14853.
3051. Univ. of Illinois, Dept. of Agronomy. 1991. You
are cordially invited to attend a preview of the ﬁrst fertile
intersubgeneric hybrid between the soybean and a wild
perennial relative from Australia. Turner Hall, Urbana, IL
61801. 4 p. Oct. Unpublished manuscript.
• Summary: Page 1 announces that the preview will take
place on Wednesday, October 9, 1991, at 3:00 P.M. at Room
117, Turner Hall. Pages 2-4 are titled “The potential use of
the wild perennial relatives of the soybean.” “The overall
goal of this project is to determine the potential usefulness
of the wild perennial species in the genus Glycine for
broadening the germplasm base of the soybean.
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“Utilization of wild species for improvement of their
cultivated counterparts is steadily increasing in various
crops... Because of genetic remoteness and unique selection
pressures on these wild perennial species in comparison with
the soybean, there is a good possibility that they possess
variation in economically valuable characteristics that may
be missing in the soybean germplasm collections.
“Thus far, investigations have shown that wild
perennial Glycine species carry resistance to soybean rust,
yellow mosaic virus, powdery mildew and to brown spot.
Accessions have been identiﬁed that are salt tolerant, tolerant
to certain herbicides and can be regenerated from protoplast,
leaf, cotyledonary, petiole and hypocotyl tissue.
“Hybrids between the soybean and its wild perennial
relatives show pod abortion and are totally sterile. The
main focus of this research program is to overcome the
sterility barrier by the use of tissue culture techniques and
chromosome manipulation.”
A table shows the species in the genus Glycine Willd.,
somatic chromosome number, genome symbols, and
distribution. The 15 species listed in the subgenus Glycine
are: G. albicans Tind. and Craven. G. arenaria Tind. G.
argyrea Tind. G. canescens F.J. Herm. G. clandestina
Wendl. G. curvata Tind. G. cyrtoloba Tind. G. falcata Benth.
G. hirticaulis Tind. and Craven. G. lactovirens Tind. and
Craven. G. latifolia (Benth.) Newell and Hymowitz. G.
latrobeana (Meissn.) Benth. G. microphylla (Benth.) Tind.
G. tabacina (Labill.) Benth. G. tomentella Hayata.
All these species come from Australia. All but the
last two have a chromosome number of 2n = 40, except
G. hirticaulis which has 2n = 80. G. tabacina also comes
from West Central and South Paciﬁc Islands and has a
chromosome number of 2n = 40 or 80. G. tomentella also
comes from Papua New Guinea, Philippines, and Taiwan,
and has a chromosome number of 2n = 38, 40, 78, or 80.
Page 4 is titled “Intersubgeneric hybrids between
soybean and Glycine tomentella Hayata–progress and
prospective.” Address: Urbana, Illinois.
3052. Dashiell, K.E.; Akem, C.N. 1991. Yield losses in
soybeans from frogeye leaf spot caused by Cercospora
sojina. Crop Protection 10(6):465-468. Dec. [10 ref]
• Summary: “Mean disease severity (DS) for unsprayed
cultivars ranged from 0.6 to 4.5 on a scale of 0-5. Plots
receiving two sprays had lower DS values, ranging from 0.5
to 2.4. Differences between unsprayed and double-sprayed
plots for yield and 300-seed weight ranged from 2.5 to 58.8
and 0.6 to 28.6%, respectively. Seed weight was negatively
correlated with DS.” Address: Grain Legume Improvement
Program, International Institute of Tropical Agriculture
(IITA), PMB 5320, Oyo Road, Ibadan, Nigeria.
3053. National Center for Agricultural Utilization Research.
1991. National Center for Agricultural Utilization Research,

Peoria, Illinois. Peoria, Illinois: NCAUR. 12 p. Dec.
Unpublished typescript.
• Summary: This organization was named the Northern
Regional Research Center prior to Dec. 1991. Contents:
Introduction: Purpose and mission of NCAUR, historical
(it was established by an Act of Congress in 1938 and the
building was dedicated in Oct. 1939; penicillin production
methods, USDA’s Agricultural Research Service (ARS)
culture collection, development of soy-based foods).
NCAUR research program: Bioscience, food and ﬁber
science, industrial products science, crop protection science
(pheromones, encapsulation of chemical herbicides and
insecticides in a starch matrix), science of natural toxins,
NCAUR in the twenty-ﬁrst century.
Talk with Linda Cooke, Information Div., NCAUR.
1992. Nov. 16. The Southern and Eastern Regional Research
Centers have not changed their names. The only national
center is in Peoria. Address: Peoria, Illinois.
3054. Gupta, G.; Belal, M.H.; Abdel-Reheem, S. 1991.
Photosynthesis inhibition of soybean leaves by insecticides.
Environmental Pollution 74:245-50. *
Address: Maryland.
3055. CETIOM (Centre Technique Interprofessionnel des
Oleagineux Metropolitains). 1991. La culture du soja: Guide
cultural 1991 [The cultivation of soybeans: Cultural guide
for 1991]. 17, rue de Fleurance, 31400 Toulouse, France. 26
p. Full color. 30 cm. [Fre]
• Summary: Contents: Soya in France and in Europe.
Varieties: A vast choice, performance of individual varieties
by region. Preparation of the soil. Planting. Inoculation.
Protection of the seeds. Fertilizers. Herbicides. Irrigation.
Diseases. Insect pests. Harvest. Catalog of publications.
In 1990, Italy produced 82% of the 1,831,000 tonnes
of soybeans grown in Europe, France produced 15%, and
other countries produced 3%. In France, the main soybean
producing provinces are in the southwest and east central
areas. 14 provinces grow more than 4,000 ha and 3 other
provinces grow 2,000 to 4,000 ha. Address: Toulouse,
France.
3056. Feit, Melroy. 1991. Multiresidue screens–accuracy,
efﬁciency, and value. Hazleton Food Science Newsletter
5(41):1-5. [7 ref]
• Summary: “The need for efﬁcient and quality testing led
to the development of multiresidue screening methods that
enable scientists to detect trace concentrations (parts per
million) of many pesticides using a single procedure.”
Table 1, “Compounds Routinely Detected in a
Multiresidue Method Screen.” includes:
“Organochlorine insecticides
“Organophosphate insecticides
“n-Methyl carbamates
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“Chlorophenoxy acid herbicides
“Phenyl urea herbicides.” Address: Staff Scientist and
Manager, Hazleton’s Nutritional Chemistry Div., Madison,
Wisconsin.
3057. Hymowitz, T.; Bernard, R.L. 1991. Origin of the
soybean and germplasm introduction and development in
North America. In: H.L. Shands and L.E. Wiesner, eds. 19911992. Use of Plant Introductions in Cultivar Development:
Proceedings of a symposium sponsored by Division C-1 of
the Crop Science Society of America in Las Vegas, Nevada,
19 Oct. 1989. 2 vols. Part 1. CSSA Special Publication
Number 17. Madison, Wisconsin: Crop Science Society
of America (CSSA). 164 p. See p. 147-64. Chap. 9. Crop
Science Society of America Special Publication No. 17. [34
ref]
• Summary: Contents: Introduction. Origin of the genus
glycine. Origin of the soybean. Introduction of the soybean
to North America (by Samuel Bowen in 1765). Experiment
stations and technology. Introduced soybean germplasm.
Cultivar development. Glycine soja. Wild perennial glycine
species.
“The genus Glycine Willd is divided into two subgenera,
Glycine and Soja (Moench) F.J. Herm. The subgenus
Glycine contains 15 wild perennial species (Singh et al.,
1988; Tindale and Craven, 1988). Thirteen of the species [G.
albicans Tind. and Craven, G. arenaria Tind., G. curvata
Tind., G. canescens F.J. Herm., G. clandestina Wendl.,
G. curvata Tind., G. cyrtoloba Tind., G. falcata Benth.,
G. hirticaulis Tind. and Craven, G. lactovirens Tind. and
Craven, G. latifolia (Benth.) Newell and Hymowitz, G.
latrobeana (Meissn.) Benth. and G. microphylla (Benth.)
Tind.] are indigenous to Australia. All carry 2n = 40
chromosomes (diploid) except for G. hirticaulis which is
tetraploid, 2n = 80.
“Glycine tabacina (Labill.) Benth. with 2n = 40 or 80
chromosomes, has been found in Australia, Taiwan, south
Paciﬁc Islands (New Caledonia, Fiji, Tonga, Vanuatu, Niue)
and west central Paciﬁc Islands (Mariana, Ryukyu). All
accessions of G. tabacina collected outside of Australia are
tetraploid (2n = 80) and even within Australia, tetraploids
predominate over diploid forms. Glycine tomentella Hayata
has been found in Australia (2n = 38, 40, 78, or 80), Papua
New Guinea (2n = 40, 78 or 80), Indonesia (2n = 80),
Philippines (2n = 80), and Taiwan (2n = 80). Singh et al.
(1987, 1989) demonstrated that the complexes of G. tabacina
and G. tomentella evolved through allopolyploidization in
Australia.”
“The soybean was ﬁrst introduced to North America
in 1765 by Samuel Bowen, a seaman employed by the
East India Company. Bowen brought soybean from China
via London to Greenwich, his residence in the province of
Georgia. Situated a few kilometers east of Savannah, the 180
ha of Greenwich (now a cemetery) became the center of his

farming and manufacturing enterprises.
“By the late 1850s, soybean was evaluated for forage
potential by many farmers throughout the USA (Hymowitz,
1987). However, the scientiﬁc approach for evaluating the
crop had to wait until the emergence of the agricultural
experiment stations at land grant institutions during the latter
part of the nineteenth century.”
Table 9-1 (p. 154-57) shows “Ancestral cultivars and
their occurrence in pedigrees of U.S.- Canadian publicly
developed grain-type soybean cultivars (excluding
backcross-developed isolines covered in Table 3). Part A
of this table is a summary by maturity group and part B is
a summary by decade of release. Each part is divided into
number of descendant cultivars, northern ancestors, southern
ancestors, ancestors chosen for pest resistance, other, and
number of ancestral cultivars. The ten most important
northern ancestors (in descending order of importance with
the number of occurrences in pedigrees in parentheses) are:
Mandarin (143), Manchu (121), Richland (119), A.K. (108),
Dunﬁeld (83), Mukden (73), No. 171 (30), Pakota (27), L371355 (25), and Manitoba Brown (14). The 13 most important
southern ancestors are: CNS (118), Tokyo (109), PI54610
(108), S-100 (82), Roanoke (42), Haberlandt (40), Arksoy
(40), Palmetto (34), Biloxi (9), PI 60406 (7), Otootan (7),
Laredo (4), Mammoth Yellow (5).
Table 9-2 (p. 158-59) shows the “Origins of major
ancestral cultivars of the 221 cultivars developed at public
institutions in the USA and Canada.” For each cultivar
is given: Descendant cultivars, maturity group, year of
introduction, country and locality of origin, and original
cultivar name.
Table 9-3 (p. 161) shows “Sources of genes backcrossed
into domestic public soybean cultivars.” The named varieties
are Kanro, Mukden, Arksoy, Higan, Kingwa, and CNS. All 8
of the most important northern cultivars originated in China.
Of the 12 most important southern cultivars, 9 originated
in China, 2 in Korea, and 2 or 3 in Japan. Address: Univ. of
Illinois, Urbana, Illinois.
3058. Rehm, Sigmund; Espig, Gustav. 1991. The cultivated
plants of the tropics and subtropics: cultivation, economic
value, utilization. Translation of Die Kulturpﬂanzen der
Tropen und Subtropen. Weikersheim, West Germany: Verlag
Josef Margraf. viii + 552 p. Illust. (101 ﬁgures). Index. 21
cm.
• Summary: The soybean is discussed in detail on pages
94-97. It is also mentioned on pages 76-79, 81-82, 102, 112,
121, 124-25, 157, 167, 308, and 401.
Pages 76-79: Worldwide production of soya beans is
almost twice as large as the next largest oilseed, coconuts.
Fig. 19 shows world production of oilseeds, 1979-1988.
More than 90% of the oil plants are produced in the tropics
and subtropics. Fig. 20 shows world production of oils
from the most important oil crops. Soya oil is by far No. 1
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followed by palm oil, sunﬂower oil and rapeseed oil. “The
characteristics of an oil are governed by the chain length of
the fatty acids, the proportion of unsaturated fatty acids, and
the number and position of double bonds in the chain.
Page 81: Soya oil is part of the linolenic group, one of
seven major plant oil groups. Vegetable oils are produced
from seeds. By-products of reﬁning soya oil are phosphatides
[lecithin], phytosterols, tocopherols and protein; it contains
30-40% protein and about 18% oil.
Page 82: The largest producers of palm oil (from the
African oil palm) in 1988 are Malaysia (5.0 million metric
tons), Indonesia (1.37 million), Nigeria (0.75 million) and
Cote d’Ivoire (0.235 million). Palm kernel oil is a separate
product; the largest producer by far is Malaysia 0.53 million
tons exported.
Page 94-97: The section on soya bean has these
contents: Introduction. Morphology. Ecophysiology (“The
part of the subtropics which are always humid provide the
best climate for the soyabean, The optimal temperature
is 24-25ºC.” Since soya has a pronounced sensitivity to
photoperiod, most varieties only bloom when the daylength is less than 14 hours. “Very short days (12 hours or
less) lead to premature ﬂowering, so that the plants remain
small and have reduced yields”). Cultivation. Diseases and
pests. Harvesting and processing (“More than any other
oilseed, soya is a plant with a dual purpose:” oil and protein.
“The unripe seeds are eaten in East Asia and the USA as
a vegetable [edamamé or green vegetable soybeans], like
peas and beans. The ripe seeds are difﬁcult to digest, and
in the raw state, they contain toxic compounds (saponins,
goitrogens, protease inhibitors), and they also have an
unpleasant taste. It is therefore difﬁcult to introduce them as
a foodstuff in new regions. They must be soaked and cooked
for a long time before they are edible. In East Asia, a range
of other preparation techniques are common which produce
valuable foods such as tempe [tempeh], shoyu (soy sauce)
and other products obtained by microbial processes, as well
as soya milk, from milled beans, and tofu (soya bean curd,
which is soya precipitated using acid and salt) (815, 1074).
Finally, soya bean sprouts are an important vegetable in East
Asia. The green plants can be used for grazing, or given to
animals as green forage. It is well suited to silaging).
There are also similar sections on groundnuts, sunﬂower,
sesame, and others.
Page 121: In the chapter on “Protein Providing Plants,”
table 20 gives “Production of crude protein by the most
important food plants.” Cereal grains supply 69.9% of total
crude protein, soya beans 13.5%, other oilseeds 7.7%, pulses
5.0% and root crops 3.9%.
Page 124: Table 22 gives “Rhizobia groups of important
legumes.” The 5 main groups are:
Bradyrhizobium japonicum: nodulating Glycine (soya)
and Macroptilium.
Bradyrhizobium sp. nodulating many different legume

genera.
Rhizobium leguminosarum: nodulating 7 well-known
legume genera.
Rhizobium loti: nodulating 10 well-known legume
genera.
Rhizobium meliloti: nodulating 3 well-known legume
genera.
Page 308: “Steroid hormones: The most valuable of
the chemical compounds of plant origin which are available
from the pharmaceutical industry are the steroid hormones,
with an annual production of much more than 1000 tonnes of
pure substance. This development was initiated in the 1940s,
after the discovery that cortisone could be obtained from
diosgenin from Dioscorea species, Dioscoreaceae, through
the action of fungi and by chemical transformations. Then,
chemists and microbiologists discovered methods, whereby
sex hormones could be created from the same raw materials
which have formed the basis of hormonal contraception (307,
794). A small part of the steroid hormones are synthesized
from cholic acid or cholesterol, or by total chemical
synthesis, but over 90% originate from plant steroid saponins
and steroid alkaloids. At present, the most important sources
are diosgenin from Dioscorea species, mainly from Mexico
and Central America (“barbasco”, D. macrostachya Benth.,
D. ﬂoribunda Martens et Gal., D. spiculiﬂora Hemsl.),
and Asia (D. deltoidea Wall., D. prazeri Prain et Burk.),
stigmasterol from soya (USA),...”
Page 401: Soya is widely used for fodder (hay, straw,
residues, etc.) and for human food. Address: IAT, Inst. of
Agronomy in the Tropics, Univ. of Goettigen, Lower Saxony,
Germany.
3059. Sukhoruchenko, G.I.; Kapitan, A.I.; Serebrennikova,
N.I. 1991. Optimizatsiia assortimenta sredstv bor”by s
vrediteliami soi [Optimization of the range of control
measures used against soyabean pests]. In: Novozhilov,
K.V., et al. 1991. Ekologicheskie Osnovy Primeneniia
Insektoakaritsidov: Sbornik Nauchnykh Trudov (Ecological
Basis for Insectoacaracide Application: Collection of
Scientiﬁc Works). Leningrad, Russia: VIZR. 118 p. See p.
103-110. [12 ref. Rus; eng]
• Summary: In 1981-85 investigations were conducted on
the harmful and beneﬁcial arthropods of soybean crops in
southern Tajikistan and the Amur and Crimean regions of
the former USSR, and on their dynamics. The results are
given along with results of tests on chemical control of
these insects. Address: Ekologicheskie osnovy primeneniya
insektoakaritsidov.
3060. Sutardji, -. comp. 1991. Bibliograﬁ khusus tanaman
kedelai Indonesia 1978-1991 [Bibliography of soybeans
(especially plants) in Indonesia, 1978-1991]. Malang,
Indonesia: Badan Penelitian dan Pengembangan Pertanian,
Pusat Penelitian dan Pengembangan Tanaman Pangan, Balai
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Penelitian Tanaman Pangan Malang. 103 p. Author index. 28
cm. [641 ref. Ind]
• Summary: Within each of the following 11 subject areas,
the documents are listed alphabetically by author: General.
Agronomy: Cultivation, cropping systems, weeds. Plant
protection: Pests, diseases. Pre- and postharvest: Seed
technology, postharvest, processing. Socio-economics. At
least 90% of the references are entirely in Indonesian; the
rest are in English. Address: Malang, Indonesia.
3061. Guinn, Jim. 1992. Current issues in soybean quality
(Interview). SoyaScan Notes. Jan. 21. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Jim is working in four areas to improve soybean
quality: (1) Defect factors: Trying to reduce foreign material
and damaged kernels (fungal-, frost-, or water-damaged). (2)
Storability factors: Trying to have soybeans exported with a
moisture level of 10-12%. If they contain more moisture they
mold, less moisture leads to breakage. (3) End use factors
or composition: Trying to increase the total oil plus protein
in the soybean without loss of yield. Soybean crushers (who
make the main soybean purchasing decisions) still like oil
since they make more proﬁt on oil, even though there is a
huge surplus of soy oil worldwide.
There are two types of foreign material: Coarse nonsoybean material that remains on a sieve/screen, and very
ﬁne matter that falls through an 8/64th inch round-hole sieve.
The main components in exported soybean foreign material,
in approximate descending order by weight are broken
soybean pieces that fall through the sieve, corn kernels, parts
of the soybean plant (especially stems, pods, and hulls),
weed seeds, inert ﬁne materials such as dust and silica, and
stones.
The amount of stones in soybeans is typically very
small. It may increase during a bad crop year when weather
conditions lead to stunted soybean plants and caused the
lowest pods to be very close to the ground. The harvester
would pick up more stones and silica. The current U.S.
federal soybean quality standards set limits on the maximum
amount of stones in soybeans. For grades 1-4, in a 1,000 gm
sample, there may be no more than 8 stones, and stones may
comprise no more than 0.2% by weight of the sample. Very
few lots are ever downgraded because of this limit.
The idea of component pricing, where the composition
of a soybean affects its price, has made almost no progress
in recent years. Taiwan is the only country worldwide that
speciﬁes composition in their contracts. They have been
doing that for a number of years. They set minimum oil and
minimum oil levels; failure to meet these levels leads to
discounts on the soybeans. USDA’s Federal Grain Inspection
Service (FGIS) is proposing to make oil and protein
analyses mandatory on all export shipments; they would
conduct the analyses. They already have the equipment
in place–Near Infrared Transmittance (NIRT) technology.

Transmittance is a better measure that Reﬂectance. Presently
about 60% of soybean export contracts specify that oil and
protein analyses must be conducted at the port of origin
by FGIS. Thus, people request and use these composition
numbers but (surprisingly and unfortunately) do not use
these determinants of value to determine price. Why?
Historical practice and lack of trust in the accuracy of older
technologies. The technology is now much more accurate
and reliable. Address: American Soybean Assoc., Technical
Director, Soybean Quality Programs, St. Louis, Missouri.
Phone: 800-825-5769.
3062. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1992. Cenex/
Land O’Lakes introduces corn, soybean-based surfactant
developed in partnership with AURI. 1(1):1, 7. Jan.
• Summary: The new product, named “Preference,” is a
non-ionic surfactant which is mixed with various herbicides
and applied by farmers to control weeds. Soy oil and corn
oil are used in place of petroleum. The product offers high
performance at a very competitive price. “Surfactants are
added to spray mixtures to improve the absorption and
effectiveness of foliar-applied insecticides, herbicides,
fungicides, and defoliants.”
3063. Bahkali, A.H. 1992. In vitro production of pectolytic
and cellulolytic enzymes by Colletotrichum lindemuthianum
isolated from soybean grown in Saudi Arabia. World J. of
Microbiology and Biotechnology 8(1):55-59. Jan. [15 ref]
• Summary: Anthracnose caused by Colletotrichum
lindemuthianum is a serious disease of soybean in the
Kingdom Saudi Arabia. The anthracnose disease often
results in necrosis and hypoplasia of soybean pods. In this
experiment the microorganism, isolated from soybean
in Saudi Arabia and maintained on a potato/dextrose
agar medium, produced the following enzymes in vitro:
polygalacturonase, pectin methylesterase, pectin transeliminase, and carboxymethylcellulase. Address: Dep. of
Botany and Microbiology, College of Science, King Saud
Univ., P.O. Box 2455, Riyadh 11451, Saudi Arabia.
3064. Young, Lawrence D.; Hartwig, E.E. 1992. Cropping
sequence effects on soybean and Heterodera glycines. Plant
Disease 76(1):78-81. Jan. [20 ref]
• Summary: “Nine soybean... cropping sequences were
compared for 11 yr in a ﬁeld infested with the soybean
cyst nematode (SCN), Heterodera glycines. Continuous
cropping sequences included. six soybean lines resistant
to race 3 (Bedford, Forrest, Nathan, Peking, D72-8927,
and D75-10710) with varying levels of resistance to race
4 and a 70:30 Bedford / Forrest (susceptible to this SCN
population) blend. Two rotations, Bedford with corn (Zea
mays) and Bedford with susceptible Forrest and Essex, were
the other treatments. The most notable effect of continuous
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cropping of resistant soybean was the increased reproduction
of the SCN population on resistant Bedford relative to
reproduction on susceptible Essex. The increase in the
ability to reproduce on Bedford was less in the continuously
planted blend treatment and rotation of Bedford with Forrest
and Essex than with continuously planted Bedford. Yield of
continuously cropped resistant Bedford was signiﬁcantly less
than that of Bedford in rotation with corn in only one of two
treatments with this rotation when compared over the 11-yr
period. Yield of Bedford in rotation with Forrest and Essex
was not greater than that of continuously cropped Bedford.
In most years, continuously cropped Bedford had higher
yield than continuously cropped Forrest. Cyst population
density did not increase over time in plots of continuously
grown Bedford, which may explain the lack of yield
suppression.” Address: 1. ARS, USDA, 605 Airways Blvd.,
Jackson, Tennessee 38301; 2. USDA-ARS, P.O. Box 196,
Stoneville, Mississippi 38776.
3065. Agri-Book Magazine (Exeter, ONT, Canada). 1992.
Beans in Canada. 18(4):1-36. Feb.
• Summary: This entire issue is about soybeans in Canada,
with emphasis on soybean production. Articles include: Crop
management: The bean counter. Higher yields from subirrigation. Marketing. The Northrop King commitment. Bean
diseases and defences. Soyboard (OSGMB) activities: Beans,
automobiles and genetic taxi-cabs. Ad by Soy City Foods
offering to pay top dollar for organically grown soybeans and
teach farmers how to grows such beans (p. 21). Reducing the
tillage cost. Variety performance key to choice. Inoculation
with bacteria. Meeting the challenge of weed control. Ad for
Nitragin inoculants.
3066. Prevedell, Donna. 1992. Soybeans: So organic? These
farmers substitute management for pesticides to ﬁll market
niches. Soybean Digest. Mid-March. p. 38-39.
• Summary: Glen Spray and his brother Rex have been
growing soybeans organically for 20 years on their 700
acres of their farm in Mt. Vernon, Ohio. They earn $10.50 to
$12.00 a bushel and get yields of 50 bu/acre, “The Organic
Crop Improvement Association reports only about 90,000
soybean acres, less than 0.2% of the U.S. total, were farmed
organically in 1990. Why so few farmers are willing to
devote so few acres to highly proﬁtable organic soybeans is a
mystery to veteran organic growers. From Nebraska to Ohio
they routinely raise 40- to 60-bushel per acre crops, earn
15% to 100% over market prices and spend less on inputs
than their mainstream neighbors. And they do it with the
same machinery and practices found on conventional farms.”
Spray notes that 50 years ago all farmers grew their soybean
organically. On level ground, they use a 4-year rotation of
corn, soybeans, wheat or oats, and red clover. Aside from
bedding from the cattle barn, no commercial fertilizer or
lime has been applied for 2 decades. They plant Amsoy

and Vinton varieties for the white hylum and higher protein
content required by the tofu market. Details of the crop cycle
are given. Four other farmers growing organic soybean can
be found in Edgar, Nebraska.
3067. Hartman, G.L.; Wang, T.C.; Hymowitz, T. 1992.
Sources of resistance to soybean rust in perennial Glycine
species. Plant Disease 76(4):396-99. April. [40 ref]
• Summary: Accessions of 12 perennial Glycine species
were evaluated for resistance to soybean rust. A total of 23%
of the accessions were resistant. In two experiments, 59%
and 40% of the accession of G. tabacina were resistant.
Talk with Ted Hymowitz. 1998. July 5. “We still have
no sources of resistance for soybean rust.” Address: 1. Plant
Pathologist; 2. Associate Specialist. Both: AVRDC, P.O.
Box 42, Shanhua, Tainan 74199 Taiwan; 3. Prof. Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
3068. Kimpinski, J.; Edwards, L.M.; Gallant, C.E.; Johnston.
H.W.; MacLeod, J.A.; Samderson, J.B. 1992. Inﬂuence of
previous crops and nematicide treatments on root lesion
nematode populations and crop yields. Phytoprotection
73(1):3-11. April [26 ref. Eng; fre]
• Summary: This nematode study was conducted on Prince
Edward Island, Canada. The crop planted most recently
had the greatest inﬂuence on nematode numbers. “Potato
tuber yields were higher in sequences that began with wheat
(Triticum aestivum) or barley [Hordeum vulgare] than in
sequences that began with potato or soybean. Aldicarb
reduced the number of root lesion nematodes in roots with
concomitant yield increases in potato and soybean.” Address:
Agriculture Canada, Research Station, Charlottetown, PEI
C1A 7M8, Canada.
3069. Hardy, Ralph W.F. 1992. Letter from the chair. NABC
News (National Agricultural Biotechnology Council, Ithaca,
New York) Spring. p. 8.
• Summary: “As the National Agricultural Biotechnology
Council’s ﬁfth year commences, we welcome four new
agricultural research and educational institutions to NABC
membership: University of Georgia, Ohio State University,
University of Nebraska–Lincoln, and University of
Missouri–Columbia, bringing the membership from the
original four in 1988, to twelve.”
At the Feb. 1992 Council meeting in Washington, DC,
Purdue University was chosen as the site for NABC 5.
“Following the Council Meeting, NABC presented
an informal brieﬁng (by Patricia Swan and Ralph
Hardy), hosted by the Congressional Biotechnology
Caucus and Senate Agriculture Committee, highlighting
recommendations made at the NABC3 workshops.” “We
focused on the recommendations related to herbicide tolerant
crops and biological control of pests...” Address: Chair,
NABC, Ithaca, NY 14853.
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3070. Kilen, Thomas C.; He, Guohao. 1992. Identiﬁcation
and inheritance of metribuzin tolerance in wild soybean.
Crop Science 32(3):684-85. May/June. [8 ref]
• Summary: “A trait of economic importance that has not
been evaluated extensively in the wild soybean is tolerance
to herbicides. With more restrictive regulations on the use
of many pesticides, including some herbicides, the need for
a more diverse gene pool for herbicide tolerance is rapidly
increasing. The G. soja collection may help to provide
the needed diversity.” Address: 1. USDA-ARS, Soybean
Production Research Unit, P.O. Box 196, Stoneville,
Mississippi 38776.
3071. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1992. Insecticide
adherence triples with soybean oil. 1(3):8. July.
• Summary: Chlorpyrifos is an insecticide applied to corn to
control corn earworms. When the insecticide is mixed with
a soybean oil solution, three times more insecticide stayed
on the corn leaves compared to a water soluble formula.
Moreover, this method of applying insecticides is adaptable
to many other insecticides and crops.
3072. Velicheti, R.K.; Kollipara, K.P.; Sinclair, J.B.;
Hymowitz, T. 1992. Selective degradation of proteins by
Cercospora kikuchii and Phompsis longicolla in soybean
seed coats and cotyledons. Plant Disease 76(8):779-82. Aug.
[22 ref]
• Summary: Soybean seeds infected with Cercospora
kikuchii (which causes purple seed stain) showed
degradation of seed coat proteins but not cotyledonary
proteins, whereas seeds infected with Phompsis longicolla
(which causes seed decay) showed degradation of seedcoat
and cotyledonary proteins. Address: 1. Research Associate,
Dep. of Plant Pathology; 2. Graduate Research Asst., Dep. of
Agronomy; 3. Prof., Dep. of Plant Pathology; 4. Prof., Dep.
of Agronomy. All: Univ. of Illinois, Urbana, IL 61801.
3073. Anand, S.C. 1992. Registration of Delsoy 4210
soybean. Crop Science 32(5):1293. Sept/Oct. [8 ref]
• Summary: Delsoy 4210 “was developed by the Missouri
Agricultural Experiment Station and released jointly by
the Missouri, Illinois, Indiana, and Kansas agricultural
experiment stations in April 1991. This is a Maturity Group
IV cultivar selected to combine high yield with resistance to
soybean cyst nematode (SCN),... Races 3 and 14.” Address:
Dep. of Agronomy, Univ. of Missouri.
3074. Ono, Yoshitaka; Buritica, P.; Hennen, J.F. 1992.
Delimitation of Phakopsora, Physopella and Cerotelium
and their species on Leguminosae. Mycological Research
96(10):825-50. Oct. [162 ref]
• Summary: Two species for the soybean rust fungi

are established based on morphological differences
between their anamorphs and teleomorphs. “Phakopsora
pachyrhizi includes the Austro-Asian [southern Asian]
populations... Phakopsora meibomiae includes the New
World populations.” For P. meibomiae: On pages 831-36
the authors have published a complete history, morphology
(with many photomicrograms), description of specimens
examined, and list of hosts and their geographical
distribution. P. meibomiae was found on cultivated soybeans
(Glycine max) in Brazil (1979, 1982), Colombia (1984),
Costa Rica (1984), and Puerto Rico (1976). P. meibomiae
was ﬁrst described in 1917 in the Bulletin of the Torrey
Botanical Club. Address: 1. Faculty of Education, Ibaraki
Univ., Mito, Ibaraki 310, Japan; 2. Instituto Colombiano
Agropequario, ICA, AA 151123, Bogota, Colombia; 3. The
Arthur Herbarium, Dep. of Botany and Plant Pathology,
Purdue Univ., West Lafayette, Indiana 47907.
3075. Diaz Carrasco, Humberto; Busto Garcia, I.; Velazquez
Diaz, O.; Fernandez Diaz-Silveira, M.; Gonzalez Mauri, J.;
Ortega Herrera, J. 1992. El cultivo de la soya para granos y
forrajes [The cultivation of the soybean for its seeds and as a
forage]. Havana, Cuba: Ministerio de la Agricultura, Instituto
de Investigaciones Fundamentales en Agricultura Tropical
[INIFAT]. 16 p. Nov. [37 ref. Spa]
• Summary: Contents: Origin and distribution of the
soybean. Importance worldwide. Soya in Cuba. Morphology.
Physiological aspects. Favorable attributes of the soybean.
Main issues to consider in planting, management, harvest,
and beneﬁtting/proﬁting from the soybean. Rotations with
soya.
The section titled “Soya in Cuba” (p. 4-7) states: “The
ﬁrst annual report of the Agricultural Experiment Station at
Santiago de las Vegas (Estación Experimental Agronómica
de Santiago de las Vegas), mentioned the acclimatization of
50 varieties of soya. Today this station is INIFAT (Instituto
de Investigaciones Fundamentales en Agricultura Tropical)
of the Cuban Ministry of Agriculture (MINAG). Note 1.
Santiago de las Vegas is a town located 10 miles south of
Havana in Habana Province. Note 2. This report, published
in June 1906, covers work done during the period 1 April
1904 to 30 June 1905. It contains the earliest date seen for
soybeans in Cuba, or the cultivation of soybeans in Cuba
(1905; one of three documents).
“During the period 1917 to 1920 Calvino issued
information on the study of soybeans in Cuba; he indicated
that the variety Biloxi did well in Cuba. At the end of the
1920s, Francisco B. Cruz studied 8 varieties of soybeans. In
1937 the forage characteristics of the variety Otootan were
evaluated. In 1952 Calzadilla Cabrales delivered seeds of
the variety Improved Pelican to the Agricultural Experiment
Station at Santiago de las Vegas; this unique commercial
variety was used in Cuba until 1978. In 1955 a pamphlet
titled The cultivation of soybeans (El cultivo del frijol soya)
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was published by this same station (Muller 1955).
“In 1958 the Cuban Bank for Agricultural and Industrial
Promotion (Banco de Fomento Agrícola e Industrial de
Cuba–BANFAIC), in cooperation with the Agricultural
Experiment Station at Santiago de las Vegas, published a
bulletin titled The cultivation of soybeans (El cultivo del
frijol soya) (Gonzalez et al. 1958). This bulletin described
the areas of soybean extension located in the savannah areas
of Santo Domingo (province of Villa Clara), in the estate
‘Pablo’ (Ciego de Avila), and in the rice-growing area of
southern Pinar del Rio. Other key documents published from
1968 to 1989 are cited and summarized.
“In 1978 at San Nicolás de Bari, in Havana province,
the ﬁrst Cuban soy sauce (salsa soya) factory was started at
an investment cost of more than 4 million pesos and with an
annual production capacity of 2,000 tonnes/year.
“At the Food Research Institute of the Ministry of Food
Industry (Instituto de investigaciones para la Industria
Alimentaria del Ministerio de la Industria Alimenticia
(MINAL)), situated in El Guatao, there was installed [in
1984] the so-called “Mechanical Cow” (vaca mecánica).
This piece of equipment was acquired in Brazil for extracting
soymilk; it had a capacity of 200 liters/hour. The Food
Research Institute made soymilk (leche de soya) in vanilla,
chocolate, and strawberry ﬂavors.
“As part of a continuation of previous investigations,
during the period 1981-1991, at INIFAT and at the “El
Tomeguín” Seed Station (Estación de Granos), both part
of the Cuban Ministry of Agriculture (MINAG), work was
undertaken on genetic improvement and introduction, with
the objective of obtaining soybean varieties that could be
planted at different seasons of the year to produce seed,
forage, or both, that were easy to harvest mechanically, and
were less susceptible to the principal diseases and pests
which attack this crop.
“As a result of this work, the following varieties are
now available for spring planting: Cubasoy-23, 42, Williams,
and Duocrop. The varieties IGH-24, R-315, INIFAT-112,
INIFAT-V9, Cubasoy-120, and 96 can be planted during the
months of July and August, and the varieties INIFAT-382,
INIFAT-V9, and Cubasoy-120 can be planted during the
months of December and January.
“In parallel to the work described above, within the
“Principal State Problem of Beans and Soybeans” (Problema
Principal Estatal de Frijol y Soya), in various Cuban
institutions (National Institute of Agricultural Science
{Instituto Nacional de Ciencia Agrícola, INCA}, Institute of
Animal Science {Instituto de Ciencia Animal, ICA}, INIFAT,
and others), investigations were conducted that made it
possible to maximize the utilization of the new crops. Among
these were rotation and intercropping with sugar cane,
citrus crops, tobacco, potatoes, and rice, rhizobium biology,
mineral nutrition, irrigation, mechanization, incidence and
control of pests, diseases, and weeds, uses and storage of the

seed, production of elite seed varieties, etc. which permit
integral crop management of the soybean under Cuban
conditions.” Address: Havana, Cuba.
3076. Liu, Shaohua; Norris, D.M.; Hartwig, E.E.; Xu, M.
1992. Inducible phytoalexins in juvenile soybean genotypes
predict soybean looper resistance in the fully developed
plants. Plant Physiology 100(3):1479-85. Nov. [16 ref]
• Summary: “Abstract: The hypocotyl of different soybean
genotypes was tested for its inducible phytoalexin (i.e.
glyceollin or coumestrol) accumulation and its inducible
soybean looper resistance in response to chemical elicitation.
A very highly insect-resistant soybean genotype (PI 227687)
produced signiﬁcantly more phytoalexins than a relatively
insect-susceptible one (Davis) in response to the same
chemical elicitation...” Address: 1,2&4. Dep. of Entomology,
Univ. of Wisconsin, Madison, Wisconsin 53706; 3.
Stoneville, Mississippi.
3077. Ariyaratne, H.P. 1992. Analysis of the soybean yield
gap in Sri Lanka. Palawija News (Bogor, Indonesia) 9(4):710. Dec. [5 ref]
• Summary: Contents: Introduction. Soybean yield gap.
Causes of the yield gap. Moisture stress. Poor stand
establishment. Low investment in improved technology.
Poor nodulation. Poor facilities for marketing and low
farm-gate prices. Competition from weeds. Crop loss due to
insect pests and diseases. Breakdown of extension services.
Prospects for reducing the soybean yield gap in Sri Lanka.
Tables: (1) Price per unit protein of common foods in Sri
Lanka (soybean is the least expensive). (2) Extent / area and
production of soybean in Sri Lanka (1973-1988), in maha
season (Oct/March) and yala season (April/Sept). (3) Extent
/ area, production and yield of soybean in the Anuradhapura
district, maha and yala seasons, 1975/76 to 1987/88.
(4) Performance of 3 soybean cultivars at the
Agricultural Research Station, Maha Illuppallama, Sri
Lanka: Hardee 4,877 kg/ha. Bossier (4,627 kg/ha). Pb-1
3,606. The ﬁrst two originated in the USA, the 3rd in
India. (5) Performance of some soybean varieties tested in
coordinated varietal trials.
3078. Spanring, Joze. 1992. Soybean research and
production in Slovenia. Eurosoya Newsletter No. 9. p. 85-89.
Dec. [70 ref. Eng]
• Summary: In Slovenia, research and extension activities
concerning soybeans have been conducted by the
Biotechnical Faculty of the University of Ljubljana, and
by the Slovenian Institute of Agriculture. In the past, the
Slovenian Inst. of Agriculture claimed that soybeans are not
suitable for Slovenia because of excess moisture at harvest
time, damage to the crop by rabbits, and poor palatability in
comparison with beans as a vegetable, or with faba beans
as feed. Although there are many books and articles about
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soybean utilization and nutritional value, the area planted to
soybeans as a cash crop in Slovenia has rarely exceed 100
ha. Address: Biotechnical Faculty, Agronomy Dep. Field
and Vegetable Crops, Univ. of Ljubljana Jamnikarjeva 101,
61001, Ljubljana, Slovenia.
3079. Tu-Bich-Thuy. 1992. The current status of soybean
production in South Viet Nam. Palawija News (Bogor,
Indonesia) 9(4):1-7. Dec.
• Summary: Contents: Soybean producing areas in South
Viet Nam: Dong Nai Province (this area in eastern South
Viet Nam supplies 25% of the nation’s soybeans), Mekong
River delta. Technical aspects of soybean production (in
each of the two regions mentioned above): Land preparation,
fertilizer use, varieties, weeds, pests and diseases, cropping
patterns, mixed cropping with maize, soybean before
tobacco, economic efﬁciency. Soybean utilization in Viet
Nam: Utilization as food (80% of the crop is used to produce
soybean curd, fermented soybean curd, soybean milk,
soybean meal and small quantities of soybean oil), utilization
for soybean glue, utilization as stock feed, utilization as
fertilizer. Policies necessary for the development of soybean
production in South Viet Nam: Government’s role in soybean
production. Production constraints. Research activities
conducted to date by U.A.F. Concluding remarks. Future
research activities of the U.A.F.
3080. Vavrac, Jan; Kubova, Anna. 1992. The successes and
problems of the growing of soybeans in Czechoslovakia.
Eurosoya Newsletter No. 9. p. 58-61. Dec. [Eng]
• Summary: The ﬁrst attempts to introduce soybeans to
Czechoslovakia were made 100 years ago in the Southern
Slovakia region. Today the country imports 15,000 to 20,000
tons of soybeans. During the past 20 years soybean acreage
in Czechoslovakia has increased slowly; it is presently about
11,000 ha with average yields of 1.51 tons/ha. The most
progressive growers are attaining average yields of 2.07
tons/ha over several years. Some growers have even attained
yields of 3.9 tons/ha (at the agricultural cooperative of
Calovo, in 1986, using variety BS-31).
Much work on soybeans has been conducted by Dr. T.
Sinsky and his colleagues at the Research Institute of Crop
Production in Piestany. There are also teams of soybean
breeders working at Topolniky, Horni Mostenice, and
Lednice na Morave; plant physiology researchers at the
University of Agriculture in Nitra; and plant microbiology
researchers at the Research Institute of Crop Production
in Prague. The authors’ colleagues at Lomonosonova have
worked out technologies for growing soybeans on a large
scale. Guarantee of a system of growing the soybeans in
Slovakia is an agricultural cooperative name Kamenicna
situated in southwest Slovakia.
Six difﬁculties which affect soybean growers are listed,
including the lack of companies to process soybeans, and the

lack of a tradition of using soybeans as food. “This unwanted
situation is being changed nowadays on account of increased
interest in healthy food, vegetarianism, and macrobiotics.”
There are limited conditions for growing soybeans in
Czechoslovakia. They can be grown successfully only in the
warmest regions of southwest Slovakia, southern Moravia,
and the eastern Slovakia valley. Also discusses: The agroclimatological conditions for growing soybeans in these
areas, maturity groups, experiments at Kubova to increase
yields 20-40%, herbicides, irrigation, soybean diseases
(especially Downy mildew, plus bacterial and viral diseases).
Address: Univ. of Agriculture, Lomonosonova 2, 949 76
Nitra, Slovakia.
3081. Acquaye, D.K.; N.A.E.S. (Nyankpala Agricultural
Experiment Station). eds. 1992. Improving farming systems
in the interior Savannah zone of Ghana. Weikersheim,
Germany: J. Margraf Scientiﬁc Books 310 p. Illust. Maps. 21
cm. Nyankpala Agricultural Research Report, No. 18. [8 ref]
• Summary: “CRI” stands for Nyankpala Agricultural
Experiment Station, Crops Research Institute. “GTZ” stands
for Deutsche Gesellschaft fuer Technische Zusammenarbeit.
The Contents begins with a Preface, Welcome address,
and Keynote address, and is then divided into 5 sessions.
Session 6 is a panel discussion. It ends with a List of
participants.
Only one presentation is about soybeans: “Adapting
soybeans to the interior savannah zone of Ghana,” by H.
Mercer-Quarshie (p. 160-77; of the Nyankpala Agricultural
Experiment Station). It begins: “Introduction: Starchy staples
dominate the food intake of most Ghanaians and protein
deﬁciency is a major cause of malnutrition in the country.
Food legumes offer, perhaps, the cheapest and certainly the
most practical and quickest means of solving the protein
malnutrition problem. There are about twenty food legumes
that are either already cultivated or have been introduced for
experimental purposes. At the Nyankpala station there are
ﬁve of them receiving attention and among them soya bean
is the one currently being investigated by the New Crops
Section.
“Future Promise of the Crop: The soya bean is said to
have originated from north China (Hymowitz 1970) which
was thought to be primarily a temperate crop. However,
it has in recent years began to assume importance in subtropical and tropical regions of the world. The soya bean is
best known for its high protein content. The yield of protein
from soya bean, for weight, is approximately twice that of
meat, four times that of wheat and other cereals and twice
that of cowpeas and lima beans. Not only is the protein of the
soya bean higher in percentage than that of the other legumes
but it is of much superior quality. The soya bean protein
contains, in nearly optimum proportions, all the amino
acids essential in the diet of man and animals. The only
amino acid needed in soya bean meals to maximize protein
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efﬁciency ratio is methionine which is plentiful in cereals.
Thus the combination of soya bean and cereals makes for a
very balanced diet. The soya bean is a versatile crop which
can be eaten in many forms and can be processed into many
products. The soya bean has in addition an oil content of 20
percent.
“The soya bean is relatively free from diseases and
pests and therefore does not require the application of much
pesticides which can create environmental hazards. It has
also great capacity to enrich the soil for a following cereal
crop through nitrogen ﬁxation.
“Products of the crop are already imported into the
country. A survey conducted in 1984 showed that in 1983
2,050 tons of soya bean cake costing ¢44,110,000.00 was
imported for the manufacture of animal feed. This survey
showed that 28,000 tons of cake costing ¢616,000,000.00
would be needed if the livestock feed manufacturers could
use all their installed capacity. Furthermore soya bean oil is
now imported for sale for the preparation of food.”
“Summary: The soya bean has a very high protein
content and therefore if incorporated in local dishes can
help solve protein malnutrition. The trials carried out so far
indicate that the crop has very few pest and disease problems
in comparison with the currently popular food legumes.
Yields in the Interior Savanna Zone range from 1.5 to 2.8
tons/ha, depending on the growing conditions. The medium
maturity varieties seem to be more stable in yield than the
late maturity types. Amongst the medium maturity varieties
TGX 297-197C, TGX 536-100C and TGX 724-01D are the
highest yielders whereas of the late maturity types TGX 307047C, TGX 307-0480 and TGX 306-036C are the highest
yielders.
“There are now varieties which nodulate with native
rhizobia although indications are that inoculations with
appropriate rhizobia would give better yields.
“Seed storability is a problem but a hybridization
programme has been initiated to develop varieties to
overcome it. Destruction of the crop by rodents would also
be a problem if the crop is planted in the more woody areas
of the Interior Savanna Zone.
“Experiments have shown that early planting of soya
beans is best and that a population density of 250,000 plants
per hectare is optimum for the cultivation of the crop.
“Farmers have started incorporating soya beans in
their local foods and the variability within the available
germplasm makes it possible to select varieties to ﬁt different
cropping systems.”
Discussion:
“E.V. Doku (Faculty of Agriculture, Legon): Would
you say that the nodulation of the so-called promiscuous
nodulating types which were not inoculated are of a level
acceptable compared with the nodulation of INTSOY
materials that were inoculated?
“H. Mercer-Quarshie: Although these materials can

nodulate with our indigenous rhizobia, inoculation has been
shown to increase their yields. It would therefore be useful
to isolate the effective strains of rhizobia in our soils so as
to enable us possibly make our own inoculants. “H. MercerQuarshie: Viability problems really exist but have been
partially solved. The recommended varieties are:
“Medium maturity–TGX 53B-100C-Y
“Late maturity–TGX 307-047E
“H. Salifu (Nyankpala School): I have three questions;
(i) For how long has soya bean research and production been
going on in Ghana? (ii) Do you think soya bean would really
be relevant to the farmers of the area? (iii) You have been
trying soya beans here since 1983, do you think the people
around especially Nyankpala have responded favourably to
adopting the crop? What future has the crop in Ghana?
“H. Mercer-Quarshie: Soya bean was introduced into
Ghana about 1909 and trials with the crop started probably
between then and 1957. However, organised research on
the crop did not start at Nyankpala Agricultural Experiment
Station until 1983. The answer to your second question
is yes. The crop has a high protein content with few ﬁeld
problems; therefore easier to grow. It can be incorporated
into many dishes as stated in the paper. In answer to your
third question, I would say the future of soya bean in Ghana
is bright. In 1984 Ghana imported ¢44,110,000.00 worth of
soya bean cake. This shows that there is a high demand for
the crop; hence its cultivation would be rewarding. I have not
assessed the interest of Nyankpala dwellers in soya bean, but
it is clear that some farmers elsewhere have started growing
the crop.” Address: CRI/GTZ Joint Project, P.O.B. 52 or 483,
Tamale, Ghana.
3082. Ariyaratne, H.P. 1992. Analysis of the soybean yield
gap in Sri Lanka. In: Increasing Soybean Production in Asia:
Proceedings of a Workshop. 1992. Bogor, Indonesia: CGPRT
Centre. 187 p. See p. 167-75. Held 21-24 Aug. 1990 at
Phitsanulok, Thailand. [3 ref]
• Summary: Contents: Introduction. Soybean yield gap.
Causes of the yield gap. Moisture stress. Poor stand
establishment. Low investment in improved technology.
Poor nodulation. Poor facilities for marketing and low
farm-gate prices. Competition from weeds. Crop loss due to
insect pests and diseases. Breakdown of extension services.
Prospects for reducing the soybean yield gap in Sri Lanka.
Acknowledgement. Address: Deputy Director (Research),
Agricultural Research Station, Maha Illuppallama, Sri Lanka
and National Coordinator Grain Legume Improvement.
3083. Asian Vegetable Research and Development Center.
1992. Annotated bibliography of soybean rust (Phakopsora
pachyrizhi Sydow). Shanhua, Taiwan: AVRDC. 160 p.
Author index. Subject index. Geographical index. 26 cm.
AVRDC Library Bibliography Series No. 4-1. [480 ref]
• Summary: This publication supersedes an earlier edition
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published by AVRDC in 1987. It includes an additional 160
citations covering the period 1985 to May 1991.
Compiled by P.L. Hwang, F.C. Chen, and C.C. Wei, this
bibliography contains abstracts of documents about soybean
rust which are available in the AVRDC Library. Contents:
Explanatory note, general information, pathogen morphology
and taxonomy, physiology and biochemistry, epidemiology,
pathogenic specialization, etiology, yield loss, and disease
management (incl. general, chemical control, biological
control, host resistance, cultural control).
Countries or continents mentioned in the index at
geographical distribution of soybean rust: Africa, Asia,
Australia, Brazil, Cambodia, China, Columbia, Costa Rica,
Cuba, Guatemala, India, Indonesia, Israel, Japan, Korea,
Latin America, Malaysia, Nepal, Papua New Guinea,
Philippines, Puerto Rico, Soviet Union, Sri Lanka, St.
Thomas, Suriname, Taiwan, Thailand, Togo, United States,
West Indies, Venezuela, Vietnam, Zambia. Address: P.O. Box
42, Shanhua, Tainan 74199, Taiwan.
3084. Cuban Ministry of Agriculture. 1992. Soya–Frijol
milagroso [Soya–The miraculous bean (Color videotape)].
Havana, Cuba: MINAG. 12 minutes each. [Spa]*
• Summary: This two-part series was shown on Cuban
television on two Sundays in 1992 as part of a larger series
titled Tierra, Sol... y Algo Mas (Soil, Sun... and Something
More). Each part is 12 minutes long and directed at farmers.
Part I begins with scenes of Tokyo, Japan, then discusses
the importance of the soybean as a food source, and the way
it can help to solve food problems worldwide. Soy protein
can be mixed with meat and soy oil can help make up for
shortages of vegetable oil. Part II shows how to plant and
harvest soybeans, and protect the crop from insect pests and
diseases. Address: Havana, Cuba.
3085. Cultivation of vegetable soybean and production of
good quality seeds. 1992. In: AVRDC, ed. 1992. Vegetable
Soybean Production: Proceedings of a Training Course,
Chiang Mai, Thailand, 18-24 February 1991. Taipei, Taiwan:
Asian Vegetable Research and Development Center. 69 p.
See p. 50-53. AVRDC Publication No. 92-369. [Eng]
• Summary: Contents: Introduction. Cultivation of vegetable
soybean: Periods of cultivation, climate, cultivation
areas, soybean strains, land preparation, seeding method,
fertilization (fertilizers), weed control, irrigation, harvesting.
Seed production and quality control: Planting area selection,
farmer selection, planting seasons, cultivation, harvesting,
packaging, storing.
Three soybean strains grown in Thailand are suitable for
export: AGS 292 (Kaoshiung #1), TVB4 or 205 (Tzurunoko
[Tsurunoko]), and 305 (Ryokkoh).
Vegetable soybeans are harvested between the R-6 and
R-7 stages, while the pods are still green, 65-75 days after
sowing, or 28-30 days after ﬂowering, depending on the

variety. The plants are harvested by cutting or pulling them
out of the ground.
3086. Ismukhambetov, Zh.D.; Karbozova, B.E. 1992. Iz
opyta zashchity soi [Experiences in soyabean protection].
Zashchita Rastenii, Moskva (Plant Protection, Moscow)
1992. No. 10. p. 23-24. [Rus]
Address: Kazakhstan Sci. Research Inst. Plant Protection,
Alma-Ata, Kazakhstan.
3087. Ivany, J.A.; MacLeod, J.A.; Sanderson, J.B. 1992.
Response of four soybean cultivars to metribuzin. Weed
Technology 6(4):934-937. [7 ref]*
Address: Research Station, Agriculture Canada,
Charlottetown, PEI, C1A 7M8, Canada.
3088. Ivany, J.A.; Holm, F.A. 1992. Herbicides for weed
control in narrow-row soybeans. In: 1992. Proceedings of
the 39th annual meeting of the Canadian Pest Management
Society. Agassiz, Canada: Agassiz Research Station,
Agriculture Canada. Held 5-8 July 1992, Brandon, Manitoba,
Canada. See p. 1-5. *
Address: Research Station, Agriculture Canada,
Charlottetown, PEI, C1A 7M8, Canada.
3089. Kalmakbaev, T. Zh. 1992. [Behavior of pesticides with
differing phytosanitary function in the soil under conditions
of irrigation]. Agrokhimiya 1992. No. 9. p. 9, 117, 121. [11
ref. Rus]*
Address: All-Russian Inst. Plant Protection, Russian
Academy of Agricultural Sci., Pushkin, St. Petersburg.
3090. Khadkao, Sawang. 1992. Insect pests of soybean.
In: AVRDC, ed. 1992. Vegetable Soybean Production:
Proceedings of a Training Course, Chiang Mai, Thailand, 1824 February 1991. Taipei, Taiwan: Asian Vegetable Research
and Development Center. 69 p. See p. 27-37. AVRDC
Publication No. 92-369. [Eng]
• Summary: For each insect is given: Basic information,
characteristics, habit, host plant, natural enemies, prevention
and eradication, cultural practices. Major insect pests: Bean
stem miner. Bean leaf roller. Soybean aphid. Sweetpotato
whiteﬂy. Common cutworm. Pod borer. Bean stink
bug. Green stink bug. Bean bug. Controlling principles:
Eradication, plant protection, pest control, pest population
density (equilibrium level, economic injury level, economic
threshold). Control methods: Biological control, physical
and mechanical control, cultural control, legal aspects of
control, chemical control, integrated pest management
(IPM). Pest control considerations: The key is surveillance.
Address: Chiang Mai Field Crop Experiment Center, Dep. of
Agriculture, Thailand.
3091. Kundu, Gour Gopal; Srivasta, Krishna Prasad. 1992.
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Soybean pests in India and their management. New Delhi,
India: Today & Tomorrow’s Printers & Publishers; Houston,
Texas, USA: Distributed in USA by Scholarly Publications.
iv + 137 p. Illust. 23 cm. *
3092. McGee, Denis C. 1992. Soybean diseases: a reference
source for seed technologists. St. Paul, Minnesota: APS Press
(American Phytopathological Society). [vii] + 151 p. Illust.
28 cm. [100+ ref]
• Summary: Contents: Part 1–Diseases that are seedborne
and seed transmitted: Fungi, bacteria, viruses. Part 2–
Diseases that are seedborne but not seed transmitted: Fungi,
bacteria, viruses. Part 3–Diseases that are not seedborne and
or seed transmitted: Fungi, bacteria, mycoplasmas, viruses.
For each disease, the following information is given:
Disease name. Pathogen: Names, type, description.
Symptoms: Seedling, stem, leaf, pod. Economic importance.
Distribution (regions and/or countries). Other hosts.
Variability. Control: Resistance. Seedborne aspect. Effect on
seed quality. Pathogen transmission. Seed treatments. Seed
health tests. Key references [bibliography]. Address: Seed
Science Center, Iowa State Univ., Ames, Iowa.
3093. Nantapan, Monta. 1992. Diseases and their control.
In: AVRDC, ed. 1992. Vegetable Soybean Production:
Proceedings of a Training Course, Chiang Mai, Thailand, 1824 February 1991. Taipei, Taiwan: Asian Vegetable Research
and Development Center. 69 p. See p. 38-44. AVRDC
Publication No. 92-369. [Eng]
• Summary: For each disease, the causal organism,
symptoms, epidemiology, and control are discussed.
Contents: Bacterial pustule. Anthracnose. Soybean crinkle
leaf. Purple seed stain. Rust. Downy mildew. Charcoal rot.
Basal and root rot. Soybean mosaic virus. Phomopsis seed
decay. Address: Chiang Mai Field Crop Research Center,
Dep. of Agriculture, Thailand.
3094. Rosas, Juan Carlos; Young, Roberto A. 1992. El
cultivo de la soya [The cultivation of soya]. Tegucigalpa,
Honduras: Escuela Agrícola Panamericana, Departamento de
Agronomía. 60 p. Illust. 27 cm. [Spa]*
• Summary: Contents: 1. Overview: Economic importance,
chemical composition, history, taxonomy. 2. Morphology
of the soybean plant. 3. Physiology of the growth and
development of the soybean plant: Stages of development.
4. Environmental factors that affect the cultivation of soya:
Soil, water, irrigation, light / photoperiod, temperature,
period of growth. 5. Practical cultivation: Preparation of the
soil, time of planting, density of planting, quantity of seeds,
systems of cultivation, control of weeds (methods of weed
control, chemical control). 6. Mineral nutrition of soybeans
(and inoculation). 7. Diseases that affect the cultivation of
soybeans and their management: Bacterial, fungal, viral,
other, seed treatment. 7. Insects that attack soybeans. 8.

Harvest and storing. 10. Improvement of soybeans. 11.
Processing and utilization: Industrial processing (extraction
of oil, soy ﬂours, soy protein concentrates {concentrados
proteícos de soya}, soybean cake). Direct consumption:
In the Far East, the soybean is consumed in the form of
fermented and non-fermented foods. Fermented foods
include shoyu, miso, mato [sic, natto], and tempeh, while
non-fermented foods include soymilk (la leche de soya),
tofu, yuba (juba), and kinako. 12. The cultivation of soya in
Honduras (history).
In 1972, the Ministry of Natural Resources (Ministerio
de Recursos Naturales) reported the initiation of commercial
soybean production on a small scale in various departments
of the country (Olancho, El Paraíso and Comayagua).
Three varieties were used at that time: Biloxi, Hardee and
Jupiter. However, before these reports were made, at the
Panamerican Agricultural School (la Escuela Agrícola
Panamerican (EAP)), some hectares had already been
planted with the varieties Jupiter and Pelican. Discusses
additional developments in 1974, 1982, 1986, 1987, and
1988. Address: 1. PhD; 2. PhD.
3095. Sunarlim, Novianti. 1992. Synthesis of agronomic
results of SYGAP II in four locations in Indonesia. In:
Increasing Soybean Production in Asia: Proceedings of a
Workshop. 1992. Bogor, Indonesia: CGPRT Centre. 187
p. See p. 57-66. Held 21-24 Aug. 1990 at Phitsanulok,
Thailand.
• Summary: Contents: Introduction. Research results:
Varietal adaptation, cultivation, pest control, seasonal
differences, package. Conclusion. Address: Agronomist and
Agronomic Programme Leader of SYGAP (Soybean Yield
Gap Analysis Project) in Indonesia. ESCAP CGPRT Centre.
3096. University of Maryland Eastern Shore. 1992. “A
commitment to excellence”: Highlights from University of
Maryland Eastern Shore Land Grants programs research,
1991 (Brochure). Princess Anne, Maryland: UMES. 4 p. [8
ref]
• Summary: Extensive soybean research was conducted
during 1991, as part of the Plant and Soil Sciences Research
Program. “A priority research area in 1991 involved
integrated pest management. Scientists at UMES are seeking
effective alternatives to heavy and expensive chemical
pesticide usage that can pose serious problems to health
and environmental safety.” Eight publications are cited that
resulted from this research. Address: Princes Anne, Maryland
21853. Phone: (410) 651-2200.
3097. Green, Cindy. 1993. Preference, a soy-based herbicide
carrier. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 2(1):8. Jan.
• Summary: Cenex/Land O’Lakes Agronomy in Winona,
Minnesota, sold over 100,000 gallons of Preference this
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season. Sales quadrupled over original projections, and are
projected at 250,000 gallons next season.
3098. Center for Soybean Improvement. 1993. The
University of Georgia Center for Soybean Improvement
(Leaﬂet). Athens, Georgia. 3 panels each side. Each panel:
22 x 13 cm.
• Summary: An attractive glossy color leaﬂet. Contents: Our
purpose. Our plan. Areas of research and education: Genetic
improvement, soybean management, pest management. A
cooperative approach.
The Center for Soybean Improvement isn’t a place.
It’s a group of people (researchers, growers, processors,
and educators) dedicated to: Developing improved soybean
cultivars. Lessening the environmental impact while
reducing the cost of soybean production. Developing new
soybean industries. Improving the nutritional quality of
soybean products. Promoting cooperative research among
soybean scientists. Developing educational programs.
For more information about the Center’s programs,
contact: H. Roger Boerma, Coordinator, Center for Soybean
Improvement, 3111 Miller Plant Sciences Building, Georgia
Agricultural Experiment Stations, The University of Georgia,
Athens, GA 30602-7272. Phone: 706-542-0927.
Talk with H. Roger Boerma. 1994. May 9. This brochure
was printed in about Feb. 1993. The Center was established
in May 1992. Most of its work concerns agronomy, such as
plant breeding; very little has been done related to food uses
of soybeans. Address: Univ. of Georgia, Athens, Georgia.
Phone: 706-542-0927.
3099. Tanner, Jack W. 1993. The ﬁrst one hundred years
(Continued–Document part II). Paper presented at Soybeans
in Canada: Beyond 100 Years, a symposium organized by
the Ontario Soybean Growers’ Marketing Board. 6 p. Held
28-30 March 1993 in Toronto, Ontario, Canada at the Regal
Constellation Hotel.
• Summary: Continued from page 3. “Honours of C.A.
Zavitz: First Degree Class of OAC, 1888. First Head of
Department of Field Husbandry, 1904. Published in Volume
1 of Agronomy Journal, 1907, 1908, 1909. First Canadian
Fellow of American Society of Agronomy, 1915. Doctor
of Science (Hon.), University of Toronto, 1916. Doctor
of Laws, University of Western Ontario, 1935. Inductee,
Canadian Agricultural Hall of Fame, 1977.”
After Zavitz’s introduction in 1893, William Saunders
began soybean research at the Central Experimental Farm
(CEF) in Ottawa, Ontario. In 1923 Fred Dimmock started
the Harrow soybean program; when he moved to Ottawa,
Cass Owen took over the soybean research at Harrow. By the
end of the 1930s, six soybean varieties had been registered
in Canada: OAC 211 (1923), AK (Harrow) (1933, Harrow),
Mandarin (Ottawa) (1934, CEF), Kabott (1937, CEF),
Goldsoy (1938, OAC), and Pagoda (1939, CEF).

In 1932 some 7,781 acres of soybeans were reported in
Canada, increasing to 10,000–11,000 acres by 1940.
“The ﬁrst record of commercial soybean production
occurred in Essex and Kent counties in 1925. The ﬁrst
Ontario Department of Agriculture extension bulletin to
mention soybeans in 1932 listed its uses for hay, soiling
crop, pasture, ensilage, seed for oil and meal, and straw. The
crop was perceived by farmers as an excellent annual forage.
Beans for were shipped to the Dominion Linseed Oil mill
in Baden and to the ﬁrst soybean crushing plant in Chatham
which opened in 1934... Victory Soya Mills, constructed in
1944 in Toronto, played a key role in the development of
soybeans in Ontario. The company aggressively promoted
the crop in late 1940s and 1950s. The company produced
bulletins, conducted yield competitions, and produced
newspaper articles, movies and newsletters. It also provided
extension persons, Ivan Roberts and Ralph Chamberlain to
promote the crop. However, the crop was slow to expand out
of the traditional 5-country area of the southwest part of the
province.
“One of the most momentous occurrences in soybean
development dates back to 1936 when Cass Owen at the
Harrow Research Station made the original cross that
ultimately resulted in the variety Harosoy. Released in 1951,
Harosoy dominated the Canadian acreage for more than 35
years. It became the major variety in the U.S. and constituted
26% of the total U.S. acreage in 1966, including 42% of the
crop in Illinois, 48% in Indiana, 46% in Ohio and 58% of
Michigan’s crop. Subsequent varieties developed by Buzzell
at Harrow have continued to provide outstanding varieties to
the farmers of that area.
“Another milestone in the evolution of the soybean crop
in Ontario came in January 1949 with the establishment
of the Ontario Soya-Bean Growers’ Marketing Board.
Established initially to improve marketing procedures to
reduce price instability, the Board’s role now includes
negotiations with the trade, provision of market information
relating to the oilseed industry to its members, government
lobbying, market development both domestically
and internationally, creation of promotional material,
administration of government programs and support of
research. With regard to the latter, the Board has provided
approximately $1.3 million in research support in the past 10
years. The initial membership of the Board has grown from
1722 in 1949 to 17,272 in 1991.”
Throughout the 1950s and 1960s, “much effort was
put forward towards expanding the soybean acreage into
the shorter season parts of the Province. While recognizing
that weed control, lack of decent nodulation and appropriate
equipment were deterrents, the major limitation was the
lack of decent varieties. Bluntly put, they were dogs. The
release of Maple Arrow by Harvey Voldeng from the Ottawa
program represented the break that was needed to move the
crop. The cross, between Harosoy and an early Swedish
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line, 840-7-3, was made by Buzzell for Lorne Donovan, the
breeder at Ottawa who had preceded Voldeng. Dave Hume at
Guelph with major support from the OMAF Plant Industry
Branch mounted major research and extension programs for
expansion of the crop. The crop has since created its own
momentum, fueled by a whole series of outstanding early
varieties developed by Voldeng at Ottawa and Beversdorf at
Guelph.
“A few other names require mention. George Jones,
an early promoter of the crop, weed control wizard and
successful breeder, Baldur Stefansson in Manitoba who
laboured for 20 years attempting to establish the crop in
the west, abandoned the idea and subsequently became one
of the fathers of the canola industry; and Brian Buttery at
Harrow who has worked to improve our understanding of
yield in soybeans.
“Special mention should be made too of the contribution
of the Colleges of Agricultural Technology, especially
Ridgetown. RCAT has, since its inception, provided
excellent production and varietal information to the farmers
of the area.
“The ﬁrst private line, XK 505, was supported for
registration in 1973. There are currently 4 public and 4
private full-time breeding programs in Ontario. In addition,
several American-based companies evaluate and submit
lines for registration. The list of excellent varieties available
augers well for the future.
“My role at this conference was to look back. It has
been an eventful and exciting 100 years for the soybean crop
and those dedicated to its expansion. But times are changing
and, I expect, ‘we ain’t seen nothing yet’. The 20% oil 40%
protein bean has served us well but there are already changes
afoot in the marketplace. The soybean which was one of the
ﬁrst truly industrial crops must be modiﬁed to compete in
the future. The development of natto beans at Ottawa and
the shift of Harrow to concentrate on edible beans for export
are but the beginning. Compositional changes in fatty acid
distribution and protein are already underway. Changes in
morphology and growth habit of the plant appear to offer
new promise for higher yielding, more broadly adapted
varieties. The new technologies of molecular genetics, while
slow to reach soybeans, are on the verge of enabling the
development of beans whose attributes may be limited only
by the imagination of those of us who are over 30 years old.
The future starts tomorrow. Somehow, I feel that Zavitz
is looking down at all this, and, I suspect, he is smiling.”
Address: Crop Science Dep., Univ. of Guelph, Guelph,
Ontario, Canada.
3100. Roller, Ron. 1993. The Andersons in Maumee, Ohio,
and Pioneer Seed Company’s “Better Life” label (Interview).
SoyaScan Notes. April. 3. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: The Andersons own a big elevator in Maumee,

Ohio. They have specialized in IOM soybeans for many
years. They trade with Mitsui (or perhaps Mitsubishi),
which sells the soybeans in Japan to food processors (Ron
does not know what type of soyfoods were made). When
American Soy Products started operations in Michigan, the
Andersons were the only people doing anything with Beeson
variety soybeans. They had a Beeson program where they
were contracting Beesons with growers and paying them
a premium of $0.50 per bushel; the soybeans were grown
“commercially” (i.e. non-organically). Beesons were the
only identity preserved soybeans that they handled. Now the
Andersons have an organic program and they are starting to
contract organic soybeans for the Japanese market.
Ron has had ongoing discussions with Pioneer Seed
Co., which is also involved with a number of Japanese
trading companies for organic soybeans. Pioneer has a
Specialty Crop Division, which handles the “Better Life”
label. Soybeans sold under this label are guaranteed to have
been grown without pesticides or herbicides–but chemical
fertilizers may be used. These beans are sold in Japan. The
majority of very large farms (800-1,200 acres) in Ohio
and Nebraska grow soybeans organically without the use
of animal manure. They use green manure in the form of
cover crops, add soil balancing minerals (such as P and K,
phosphates and potassium) as needed, and practice crop
rotation. Ron has two main objections to the use of chemical
fertilizers: (1) They rely on petroleum products for their
nitrogen content; (2) They are harder on the environment and
ground water. Address: President, American Soy Products,
1474 N. Woodland Dr., Saline, Michigan 48176.
3101. Hymowitz, Ted. 1993. First paper on hybridizing a
soybean to a wild relative from Australia resulting in fertile
plants (Interview). SoyaScan Notes. April 25. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Their former hybrids were all sterile. Now
they have obtained fertile plants. Now the genes from the
wild varieties are accessible for the ﬁrst time to commercial
soybean breeders. A lot of breeders are beginning to
want the material. The most valuable character is disease
resistance. For example, in all of Southeast Asia, the major
soybean disease is rust. This new hybrid has moderate
resistance to soybean rust. No other soybean cultivars have
as much resistance to rust. The germplasm is already legally
protected by the University of Illinois. Address: Prof. of
Plant Genetics, Dep. of Agronomy, Univ. of Illinois, Urbana,
Illinois.
3102. Library of Congress, Subject Cataloging Div.,
Processing Services. 1993. Library of Congress subject
headings. 16th edition. Washington, DC: Cataloging
Distribution Service, Library of Congress. 4 volumes.
• Summary: For the basic idea, words and LC call numbers
see the 12th edition (1989). Address: Washington, DC.
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3103. Powell, Janine E.; Lambert, Lavone. 1993. Soybean
genotype effects on bigeyed bug feeding on corn earworm in
the laboratory. Crop Science 33(3):556-59. May. [13 ref]
• Summary: “Turnipseed and Kogan (1976) reported that
corn earworm and stink bugs (Pentatomidae spp.) were
the most serious soybean pod feeders in the USA. Corn
earworm continues to be a major pest of soybean and other
agricultural crops.”
“This study was conducted to determine whether or not
plant pubescence could be used to enhance predator activity.”
Address: Both: USDA-ARS, Forest Service, P.O. Box 6090,
Washington, DC 20090-6090.
3104. Rowan, Gina B.; Boerma, H. Roger; All, John N.;
Todd, James W. 1993. Soybean maturity effect on expression
of resistance to lepidopterous insects. Crop Science
33(3):433-36. May. [8 ref]
• Summary: Lepidopterous insects are butterﬂies and moths.
Address: 1. Dep. of Entomology, Univ. of Georgia, Athens,
GA 30602.
3105. Goh, H.G.; Choi, J.S.; Uhm, K.B.; Choi, K.M.; Kim,
J.W. 1993. [Spatial distribution pattern of beet armyworm,
Spodoptera exigua (Hubner), larvae in the Welsh onion
ﬁeld]. Hanguk Ungyong Konch’ung Hakhie chi (Korean J. of
Applied Entomology) 32(2):134-38. June. [9 ref. Kor; eng]
• Summary: Host plants include soybean, adzuki bean, and
peanut. Address: 1, 3-4. Agricultural Science Inst., RDA,
Suwon 441-707, Korea.
3106. Haren, Chuck. 1993. Maya soy Guatemala. Plenty
Bulletin (Davis, California) 9(2):1-2. Summer.
• Summary: “I spent two mornings at Alimentos San Bartolo
(ASB), the Mayan owned and operated soy dairy near Solola
that Plenty helped to create in 1979-1980. Alimentos San
Bartolo is a business that is owned by the community of San
Bartolo. A board of eight directors, who are the Community
Development Directors for the village, watch over the
operations. Our old friends Elena and Augustine continue to
work there. ASB has a total staff of eight people.
“They sell about 2,000 frozen ice creams and fruit
ﬂavored milk bars every month during the six-month dry
season. Also, each month they sell 700-800 lbs. of tofu
and 60-80 lbs. of tempeh to stores in Antigua (Guatemala),
Panajachel and Guatemala City. Some packaged soybeans
and soy ﬂour are sold and a small amount of milk is
delivered to individual homes that like it. The prices of all
these products are slightly lower than comparable foods
on the market. The business is just making enough now to
cover the small wages they are receiving and the other basic
operating costs. They are not making enough to repair major
equipment failures or to replace equipment when needed. All
the equipment has been very well-maintained by the staff and

the sanitation standards are very high.
“One thing that was obvious was the need to establish
a small restaurant outlet in Solola if the ASB is going to
develop a wider market for soybean foods among the Mayan
people. They need a place near the center of Solola. They
need an opportunity to show people the variety of delicious
ways soybeans can be included into traditional foods at
a very low cost and also educate the populace about the
nutritional value of soybean foods. Now the local people
only buy the frozen milk/fruit bars, ice cream and a small
amount of milk. Why?–because they are not expensive
and are sold in forms that are similar to foods they are
accustomed to. Almost all of the tofu and tempeh is sold to
stores catering to tourists... Now virtually all of the okara
is used as compost to fertilize the gardens... Soybeans used
at ASB are grown near the coast. They are purchased in
Guatemala city. Inappropriate varieties, technical methods
and lack of infrastructure used earlier limited soybeans
from becoming a cash crop among farmers at the altitude of
Solola (6,000-7,000 ft). Some people say soybeans cannot
be established as a crop in this area because of the costs of
fertilizer, fungus [fungicides] and insecticides needed, and
the lack of sunlight during the rainy season.”
“Fundadase is a Mayan NGO with a paid staff of about
25 people that supports community development work in
areas surrounding Chichicastenango and Chimaltenango.
They receive the majority of their funding from a Danish
NGO.”
In March of this year Haren participated in a successful
9-hour soybean workshop in Chichicastenango attended
by more than 100 men and women from surrounding
villages. “This group is very well organized.” A meal was
served which included soy harina drinks, okara stir-fried
with vegetables and potatoes, and soymilk with vanilla.
Then a practical demonstration of soybean processing was
conducted. Finally several hundred pounds of soybean were
sold to interested attendees in one and two pound packets.
Of the 9 million people living in Guatemala, about 6 million
are indigenous Maya. A 1991 United Nations study found
that 6.5 million Guatemalans are living in extreme poverty.
Photos show: A Mayan woman straining soymilk to make
tofu at Alimentos San Bartolo. Two women preparing corn
and soya tamales for the FUNDADASE demo. Address:
Program Director.
3107. Tenuta, Albert. 1993. Soybean cyst nematode. Ontario
Soybean Growers’ Marketing Board Newsletter. Aug. p. 2.
• Summary: “The soybean cyst nematode (SCN) has been
a major pest of soybeans for at least a century and maybe
much longer. It was ﬁrst reported in Japan in 1915 and
since has been found in Egypt, Korea, China, Taiwan,
Columbia, Argentina, Brazil (unconﬁrmed), the United
States and Canada. In 1954, the nematode was found for
the ﬁrst time in North America in Hanover County, North
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Carolina. This particular area has a history of growing ﬂower
bulbs imported from Japan. The ﬁrst report of soybean cyst
nematode in Canada occurred in two ﬁelds in Kent County in
1987 and has since been identiﬁed in ﬁve other counties.”
“What is soybean cyst nematode?... It is called a cyst
nematode because the swollen, egg-ﬁlled adult female
(200-600 eggs) is referred to as the ‘cyst stage’.” Address:
Ridgetown College of Agricultural Technology, Ridgetown,
ONT, Canada.
3108. Agri-Book Magazine (Exeter, ONT, Canada). 1993.
Beans in Canada. 20(2):1-20. Dec.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Making
production proﬁtable. The key to success in soybeans
(ad for Pursuit herbicide by Cyanamid). Time savings
are considerable [with no till]. Machinery management:
Handling high residue. Soybean board activities–An
active year: 1993 Ontario soybean marketing agreement,
export market development, Japanese soybean mission
visits Ontario, Japanese soybeans for food use, Minimum
Compensatory rates gone in 1994, board fees reduced to
$0.90 per tonne effective 1 Sept. 1993, Canada’s centennial
symposium, soybean research and variety development.
Soybean planters and drill reviewed. Be prepared for control
of different weeds.
A table (p. 12) shows the sources of Japan’s soybeans
used for food in 1993: USA 922,000 tonnes, China 200,000
tonnes, domestic Japanese 170,000 tonnes, Canada 40,000
tonnes.
3109. Chod, J.; Jokes, M.; Pivalova, J. 1993. Etiology of
rugosity and mottling of soybean seeds. Ochrana Rostlin
(Plant Protection) 29(2):81-86. [14 ref. Eng; cze]*
Address: Research Inst. of Crop Production, 161 06 Prague
Ruzyne, Czech Republic.
3110. Moe, Kyaw. 1993. Country Report 8–Myanmar. In:
N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia:
Proceedings of the Planning Workshop for the Establishment
of the Asian Component of a Global Network on Tropical
and Subtropical Soybeans. Bangkok, Thailand: FAO
Regional Ofﬁce for Asia and the Paciﬁc. viii + 218 p. See p.
75-78. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Production trend.
(3) Processing, utilization and marketing. (4) Constraints on
soybean production. (5) Resources available in Myanmar. (6)
Research projects on soybeans. (7) Constraints to processing,
utilization and marketing. (8) List of varieties available in
Myanmar. (9) Information required. (10) Soybean growing
seasons and cropping systems.
Tables: (1) Soybean production situation in Myanmar.
(2) List of breeders, agronomists, entomologists, and

pathologists working on soybeans at Central Agricultural
Research Institute.
Table 1 shows: Area planted to soybeans grew from
16,427 ha in 1962 to 32,651 ha in 1990, with the peak of
34,571 ha in 1987. Soybean production grew from 11,208
tonnes (metric tons) in 1962 to 25,755 tonnes in 1990, with
the peak of 27,227 tonnes in 1987. Soybean yields grew
very little from 725 kg/ha 1962 to 811 kg/ha in 1990, with
the peak of 890 kg/ha in 1986. Address: Farm Manager,
Myanmar Agricultural Service, Aungban, Shan State,
Myanmar.
3111. Shanmugasundaram, S.; Rong, Yan-Miaw. 1993.
Institutional report 1–AVRDC. In: N. Chomchalow & P.
Narong, eds. 1993. Soybean in Asia: Proceedings of the
Planning Workshop for the Establishment of the Asian
Component of a Global Network on Tropical and Subtropical
Soybeans. Bangkok, Thailand: FAO Regional Ofﬁce for
Asia and the Paciﬁc. viii + 218 p. See p. 151-157. RAPA
Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Constraints to
soybean production in the tropics. (3) Goal and objective of
the AVRDC soybean programme. (4) Research programmes
in the 70s. (5) Research programmes in the 80s. (6) Visions
for the 90s.
“Introduction: The Asian Vegetable Research and
Development Center (AVRDC) was established as an
International Agricultural Research Center (IARC) in 1972
to promote production, marketing and consumption of
vegetables in Asia. In 1990 AVRDC extended its activities
to Africa and Latin America. Based on two decades of
experience, AVRDC’s mission was restated: ‘to enhance the
nutritional well-being and raise the incomes of poor people
in rural and urban areas of developing countries through
improved varieties and methods of vegetable production,
marketing and distribution, which take into account the need
to preserve the quality of the environment.’”
During the 1970s, AVRDC developed a major soybean
germplasm collection. “A total of 9,951 soybean germplasm
accessions were assembled from various major sources
worldwide.” AVRDC screens this collection in search of
various traits, such as resistance to speciﬁc diseases or pests,
to drought or ﬂooding, or for photoperiod and temperature
response. Address: 1. Director, International Cooperation
Program; 2. Research Asst. All: AVRDC, Shanhua, Tainan,
Taiwan.
3112. Howard, Robert B. 1994. Archer Daniels Midland
Company. Positive Patterns (Rogersville, Missouri) No. 23.
p. 1, 5-6. Jan. 29.
• Summary: This is an analysis of ADM stock and its
potential based on earnings and charts. The author sees a
very bright future for the company. He believes that “ADM
will deliver superior returns to shareholders.” Mr. Andreas is
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a big-vision person who has a long range plan. Key products
are lysine, tryptophan, and threonine for animal feeds, soy
milk and Harvest Burgers (ADM Predicts these two products
are likely to be the most important for ADM over the next 10
years), biological insecticides (ADM is the world’s largest
producer), xanthan gums, and ethanol. ADM is an excellent
cash generator. Every year they wisely acquire other
companies, and they have an acquisition team that is second
to none. They have made dozens of acquisitions during the
past decade. Their balance sheet sparkles and is very straight
forward and honest. ADM takes the long view. Address:
Route 2, Box 248, Rogersville, Missouri 65742. Phone: 417887-4486.
3113. Plenty International. 1994. A guide to growing and
using soybeans for food. Davis, California. 37 p. Jan. Illust.
22 cm.
• Summary: Contents: Foreword. Introduction. Growing
soybeans: Planning, land preparation, planting, plant
growth, ﬁeld sanitation, insect and disease control, harvest,
threshing, storage, vacuum packing for seed storage,
calculating growing costs. Home preparation of soybeans:
Cooking soybeans, soy ﬂour, soy coffee and nuts, ingredients
for making soy milk, tofu and tokara, kitchen tools, soy
milk, tokara (tofu with the okara still in it), tofu, tempeh,
storing soybean foods, costs of processing soybeans
for market, expected yields of primary soybean foods,
recipes. Nutritional information. Resources and contacts.
Acknowledgments.
Note. This is the earliest English-language document
seen (June 2013) that contains term “tokara,” which refers to
tofu with the okara still in it.
Businesses Plenty has worked with that make fresh
soyfoods and are listed on pages 30-32 include: Alimentos
San Bartolo (San Bartolo, Guatemala). Survival Foods
and Nature Island Foods (Roseau, Dominica, West Indies).
Natural Cafe and Health Plaza (Castries, St. Lucia, West
Indies). Kay Cuisine (Kingstown, St. Vincent, West Indies).
Country Farmhouse Soy Products (Kingston, Jamaica).
Deagbo Industries (Ibadan, Nigeria). Address: P.O. Box
2306, Davis, California 95617. Phone: (916) 753-0731.
3114. Soybean Digest. 1994. He’s hooked on earthworms:
Jim Kinsella says they’re essential for his no-till operation.
Jan. p. 28d-e.
• Summary: Kinsella, who began no-till in 1975, has
not done any tillage on his 550 acre farm in Lexington,
Illinois, since 1978. Earthworms, which are nature’s tillers,
work at night. Their little holes provide better air and
water inﬁltration, and quicker root penetration. They also
help extend topsoil further below the soil surface. Some
insecticides do not harm earthworms–which generally come
to the surface when they die.

3115. Agri-Book Magazine (Exeter, ONT, Canada). 1994.
Beans in Canada. 20(5):1-40. Feb.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Inoculant
report. Northrop King on the move–for you. Soybeans,
weeds, and management. Energy and efﬁciency (No till
requires less diesel fuel [but much more herbicides]).
Soybean board report: New [industrial] uses for soybeans,
soybeans in space, the oils and fats balance (trans fatty
acids). Long on life, short on emissions (Soydiesel), Quality
control (ISO 9002–an international set of standards covering
all industries, dedicated to total quality management). Plant
breeding: Looking back and ahead. First the market (Pioneer
Hi-Bred’s Specialty Plant Products Division). Bins for beans
(on-farm storage). Far East Market can double (selling
soybeans for food uses in East Asia). Trials a think of the
past (no-till). There’s proﬁt in the coming soybean shortage.
Don’t let cyst nematodes manage you.
3116. Kraemer, Mark E.; Mebrahtu, Tadesse; Rangappa,
Muddappa. 1994. Evaluation of vegetable soybean
genotypes for resistance to Mexican bean beetle (Coleoptera:
Coccinellidae). J. of Economic Entomology 87(1):252-57.
Feb. [19 ref]
• Summary: Tests were conducted on 100 vegetable-type
accessions from maturity groups III through VIII. Vegetabletype soybean cultivars ranged from moderate susceptibility
(‘Camp’), similar to many grain-type cultivars, to highly
susceptible (‘Sato’, ‘Hahto’). Address: Agricultural Research
Station, Virginia State Univ., Petersburg, VA 23806.
3117. Sinclair, Jim. 1994. The new National Soybean
Research Laboratory (Interview). SoyaScan Notes. March
31. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Interest in such a laboratory began about
ten years ago when a group of soybean growers from the
Midwest went to China to start negotiating to get germplasm
for the National Germplasm Collection at Illinois. Several of
them visited the International Rice Research Institute (IRRI)
in the Philippines and got very enthusiastic about IRRI’s
work. Upon returning to the USA, they suggested that there
should be an international soybean research institute in the
United States. This has become a grass-roots project, with
farmers taking the initiative.
To make a long story short, the USDA gave them $5
million to develop a center if they could get matching funds.
The University of Illinois had an old 3-story Veterinary
Medicine building (across the street and just south of the
greenhouse complex) that had been abandoned for 3 years–
since the university had built a new veterinary medicine
campus. Built in 1955, it was very well built and unusually
attractive–with oak frames, solid-core doors, black stone
window sills, brass railings, etc.; the estimated value was
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$5.25 million. The building contains beautiful seminar
rooms, a nice auditorium, a conference room–but it can’t be
used for university classes. It is separate from the state but
part of the university. So the University of Illinois College
of Agriculture agreed to contribute the building which could
count as the matching funds. Over the past 3 years, the
building has been remodeled in two phases. The new facility
was dedicated in Sept. 1993, even though the renovation
was not completely ﬁnished. Presently the building is named
the “Environmental and Agricultural Sciences Building.”
When all is done, NSRL will occupy the entire building–3
full ﬂoors. On the ﬁrst ﬂoor is the “Administrative Corner”
where the director’s ofﬁce, the INTSOY administrative
ofﬁce, and the USDA administrative ofﬁce are now located.
Jim hopes to integrate all of these programs into NSRL.
The scientists who occupy the building are USDA soybean
scientists, Illinois state scientists. For INTSOY, there will be
two ofﬁces for research personnel and a lab for diagnostics.
INTSOY will keep its research space in the newly remodeled
food processing building.
Jim is interim director on a half-time basis. He is slowly
trying to integrate the program though he does not have a
big budget to run the lab. He has limited funds to operate his
ofﬁce and his salary comes through the department of plant
pathology. One of his main jobs is to ﬁnd funding, and one
promising source is the soybean checkoff funds. Yesterday he
met Larry Johnson, head of the utilization lab at Iowa State
University. Larry has a nice new facility and equipment, but
his problem (like Jim’s) is ﬁnding money to run it. He hopes
to work closely with Larry and to seek regional funding for
interdisciplinary research programs. He will be approaching
the United Soybean Board (USB) and ASA with proposals to
help fund programs. A great deal of work needs to be done.
NSRL is trying not to compete with any other
organizations. It is not taking over any of the work done by
the former Northern Regional Research Lab (now named
NCAUR) in Peoria, Illinois, and in fact hopes to collaborate
with NRRL scientists. In the past, quite a bit of soybean
research has been duplicated by the various agricultural
experiment stations. But now that the federal government
is cutting back on funding for agriculture, there are new
opportunities for more cost-effective regional research.
Under NAFTA (the North American Free Trade Agreement
between the USA, Canada, and Mexico), all of the federal
funding for oilseeds in each country will be phased out over
a 3-year period to create an even playing ﬁeld of competition
among the 3 nations. Likewise, Canada will have to stop
its large subsidies for canola. In the past $70 to $74 million
has been used to support U.S. soybean oil; this support will
be discontinued. In the ﬁscal 1995 U.S. Farm Bill, soybean
growers would like to shift that money to establishing four
regional soybean production research labs. Their mandate
would be both production and utilization. It is crucial that
production and utilization work hand in hand–especially as

the “value added” concept becomes more important. The
North Central Soybean Research Program would be located
at Jim’s lab in Illinois. Another would be in Georgia and
the remaining two would be decided politically. These new
organizations would not take soybean research away from
existing agricultural experiment stations.
Jim hopes that INTSOY (which move part of its
operations into the NSRL building in Dec. 1993) will
become the international arm of the NSRL. There is newlyremodeled space on the second ﬂoor where NSRL Jim
hopes to develop a database for all information related to
soybeans. Jim has been trying to ﬁnd an organization that
would help fund the startup costs for such a database. The
most promising lead looks like USDA’s CSRS (Cooperative
State Research Service) which produces the CRIS (Current
Research Information System) database. The soybean
entomology database developed by SIRIC and the Kogans
and used to publish the award-winning two-volume book
titled World Bibliography of Soybean Entomology is now
at NSRL. The documents are in all new ﬁle cabinets and
there is an adjacent room for a computer programmer and
some assistants if necessary. One of his projects is to get this
up and operating. Carol Boast of the University of Illinois
agricultural library (who has done a bibliography on sweet
potatoes and the early USDA agricultural experiment station
literature) is helping him look for funds.
NSRL has a periodical titled NSRL Bulletin. The ﬁrst
issue was published in Jan. 1994.
One important local organization is the University
of Illinois Foundation. They might purchases a special
collection as part of the University of Illinois library system.
Then the CSRS people might provide some funds for
the ongoing operation of a database–which is expensive.
Address: Acting Director, National Soybean Research Lab.
(NSRL), 170 NSRL, 1101 W. Peabody Dr., Urbana, Illinois
61801. Phone: 217-244-1706.
3118. Boerma, H. Roger. 1994. The Center for Soybean
Improvement at the University of Georgia and new
developments with soybean breeding nationwide (Interview).
SoyaScan Notes. May 9. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Roger is a soybean breeder and geneticist
by training. This center was opened at the University of
Georgia in May 1992. It is a commodity center (soybeans)
rather than a discipline center. They are moving this state
center to a more regional consortium (Georgia, Alabama,
North Carolina, South Carolina, Florida) in the next 9 to
18 months. This will not involve moving people but it will
involve new ways of and commitments (perhaps based on
written agreements) to doing and sharing soybean research
across state boundaries. It will allow them to maximize
the return from each soybean research dollar invested and
prevent unnecessary duplication of research. During the
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last 2 years the United Soybean Board (USB) has been
very receptive to the idea of doing larger regional soybean
research projects rather than individual state research. In the
Southeast and nationwide, soybean research will increasingly
have to be done regionally rather than on a state or local
bases–for three reasons: (1) The funds available for research
at to agricultural experiment stations are decreasing; (2) The
cost of doing cutting-edge research (such as genetic research)
is increasing; and (3) the number of scientists qualiﬁed to do
advanced genetic research is limited.
Some of the cutting-edge genetic and breeding research,
which has already made impressive gains, involves work
on the soybean genome, and soybean genetic mapping. A
leader in genetic mapping is Randy Shoemaker at Iowa State
University (Ames. Phone: 515-294-6233). For the past 24
months he has been building the soybean genome database,
which is trying to pull together all the classical genetic,
cytogenetic, and molecular genetic data onto one database.
This is not a bibliographic database but a very graphic,
user-friendly, but in-depth database, where you can look
at individual soybean chromosomes and see the genes that
have been mapped on that chromosome. You can then look
at the research data that was used to ﬁnd that location on the
genetic map. Much of the excitement in this ﬁeld is derived
from the human genome project. Both projects are working
with DNA, a basic building block of all living things, so
there are quite a few similarities between humans and plants.
The human genome project gets about $240 million
a year funding versus about $15-$20 million year for the
entire plant genome project. Much of the plant genome
research is affordable only because the techniques and
technology worked out by scientists on the human genome
project is directly applicable to and is being shared with
the plant genome project. The computer software used with
this database is probably at least partially derived from the
human genome project, of which the plant genome project
can be thought of as an offshoot. Maps made by Shoemaker
are now being used by Boerma and others for soybean
improvement. Phase I is to draw the molecular map. Phase II
is to locate as many important genes as possible on the map.
Phase III is for plant breeders to use the molecular map with
the genes on it to breed better soybeans. The project is now
moving rapidly from Phase II to Phase III. Some support
for the plant genome project and soybeans has come out
of the USDA National Research Initiative, and from USB
(which is interested in important traits for soybean quality,
composition, pest resistance, etc.).
New techniques in soybean breeding include soybean
transformation, molecular markers, and work on what
the National Science Foundation (NSF) calls “intractable
traits.” Soybean transformation involves transferring genes
from another organism (such as a Escherichia coli or other
microorganisms) into the soybean. In the U.S. there are 3
major public programs in soybean transformation: At Ohio

State Univ. (Columbus, Ohio), Univ. of Kentucky, and Univ.
of Georgia. Examples: Monsanto has developed RoundupReady soybeans which have a very high tolerance for the
pesticide Roundup (made by Monsanto), and DuPont has
developed stachyose-null soybeans that cause less ﬂatulence.
Note: This is the earliest English-language document
seen (Sept. 2010) that contains the term “Roundup Ready” or
“Roundup Ready soybeans.” Address: Coordinator, Center
for Soybean Improvement, 3111 Miller Plant Sciences
Building, Georgia Agric. Exp. Stations, The Univ. of
Georgia, Athens, GA 30602-7272. Phone: 706-542-0927.
3119. Iderabdullah, Bisi. 1994. Imani House, Liberia:
An interview with the Director, Bisi Iderabdullah. Plenty
Bulletin (Summertown, Tennessee) 10(1):1-2. Spring.
• Summary: “Plenty has been providing technical and
fundraising support to Imani House since 1991.” Bisi
returned to Liberia in the fall of 1993, when the civil war
had died down. But refugees from the civil war in Liberia
are affecting the Imani House demonstration project. Bisi
appealed to the United Nations (UN) for funding and it was
approved, but the money has not yet arrived. “The program
is called IHOPE [I Hope]. The Imani House Outreach
Program for Education.” It is speciﬁcally for war refugees.
“Most agricultural groups know nothing about nutrition. I
said this is an ideal group to teach how to use soybeans, how
to balance their diet. To grow foods for nutrition, not just
for proﬁt. They’ll take that information all over the country,
because they are going back home.”
Imani House has expanded its model farm site to ﬁve
acres. They have planted more than 1 acre of soybeans, and
are using no chemicals, but having a very hard time with
the bugs. “We’ve got seven farms growing soybeans. This
will be the ﬁrst planting season that we don’t have war.”
Most of these farms are on the outskirts of Monrovia, the
capital of Liberia. In Dwazon, sixteen farming families are
growing soybeans. Bisi has convinced FAO to order about
a ton of soybean seed. A photo shows ﬁve women farmers
in traditional dress and hoes, cultivating the Imani House
garden. Address: Director, Imani House, Liberia.
3120. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1994. International soybean insect
collections hold promise for improved pest management:
Without a computerized collection like this, published
information gets lost or ignored and is not used in developing
crop protection. 1(2):3. May.
• Summary: “With its recent move to the National Soybean
Research Laboratory (NSRL), the Soybean Insect Research
Information Center (SIRIC) is one step closer to fulﬁlling
its promise as a powerful database. More than 25,000
articles on soybean pests are now neatly sorted and housed
in ﬁle cabinets in two rooms at the NSRL. All that remains
is ﬁnding a source of funding for upgraded computer
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equipment and the personnel to manage the SIRIC collection.
“’Right now we’re limited in what we can do when
researchers call and ask for something from the collection,’
says Michael Irwin, professor of agricultural entomology
at the University of Illinois. ‘We help as much as possible,
but what we really need is someone full time to manage the
collection and keep it up to date.’ The collection dates back
to the 1970s when agricultural entomologist Marcos Kogan
and his wife Jenny, who is a librarian, began gathering and
cataloguing information on soybean insects from around
the world. Through their efforts, the University of Illinois
published an award-winning, two-volume bibliography of
more than 7,000 articles about soybean pests, including
numerous articles in foreign languages.
“The collection suffered a setback when the Kogans
moved to Oregon State University in 1990. Its future was
further imperiled by budget cutbacks from several outside
funding sources.”
A photo shows: “Agricultural entomologists Gail
Kampmeier (left) and Michael Irwin (right) examine a tray
of insects from the International Collection of Soybean
Arthropods. The collection at the Illinois Natural History
Survey contains more than a quarter of a million specimens
and serves as an important resource for protecting U.S.
farmers from invading insect pests.”
These insect speciments were gathered from soybean
ﬁelds around the world.
3121. Rosset, Peter; Cunningham, Shea. 1994. The greening
of Cuba: Organic farming offers hope in the midst of crisis.
Food First Action Alert. Spring. p. 1-2. [1 ref]
• Summary: Contents: Introduction. Cuba before and after
the collapse of the socialist bloc. Mobilizing science and
technology to respond to the crisis. The alternative model
vs. the classical model [of agriculture]. A Cuban NGO: The
Cuban Association for Organic Farming. Conversion from
conventional agriculture to organic farming. Elements of the
alternative model. Management of crop pests: Biological
control and biopesticides. An experiment the world should be
watching. What can we do? (Donate money to Cuban groups
or Food First, work to have the U.S. trade embargo lifted,
travel to Cuba on a “Reality Tour” with Global Exchange
{San Francisco}, order the book The Greening of Cuba: A
National Experiment in Organic Agriculture, by Peter Rosset
and Medea Benjamin).
Also discusses: The recent Torricelli Act to tighten
the U.S. trade embargo. Rationing of consumer items has
expanded dramatically since 1989. Per capita food intake
may have dropped by as much as 30% since 1989.
Tables show: (1) Quality of life indicators in Latin
America. Cuba is #1 (the best) in 8 of 13 categories, #2 in
3 categories, and #4 in one (average daily protein intake).
(2) Basic elements of the classical model and the alternative
model of agriculture. Translation of a chart circulated to all

planning personnel by the Cuban Ministry of Agriculture.
Note: Peter Rosset, Executive Director of the
Institute, holds a PhD degree in agricultural ecology from
the University of Michigan. Address: Inst. for Food &
Development Policy, San Francisco, California.
3122. Luedtke, Bob. 1994. Brief history of Jameson-Lambert
Co. and Minnesota Edamame (Interview). SoyaScan Notes.
June 20 and 21. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Bob started working for Jameson-Lambert
Co. in 1986, managing farmland for outside investors. Jim
Lambert was his boss. At that time Jameson-Lambert was
primarily a farm management company that also did some
brokerage work. He placed ads in the Minneapolis Tribune
advertising the company’s services. Reiko Weston (that is
the correct spelling of her name) contacted him; she wanted
to buy land to grow edamamé. He ﬁrst met with Reiko in the
fall of 1987. He talked her out of buying the farmland and
got her to contract with local growers and a canning factory.
That project started taking a lot of Jameson-Williams’
resources. So the company spun off the brokerage ﬁrm that
it had and some other projects in order to concentrate on the
edamamé because the edamamé looked to have a brighter
future.
The ﬁrst commercial edamamé crop in the Western
world was planted in mid-1988 (2 acres grown by one
farmer near Truman, Minnesota–about 17 miles north of
Fairmont) harvested in September 1988. The crop grew well,
giving a good yield. But there were problems in harvesting
the beans in the pods using a new mechanical picker that
required careful adjustment so that it harvested most of
the pods without damaging them. 7,000 lb came out of the
ﬁeld–including green beans in the pods (of varying degrees
of maturity and quality), foreign material, stems, leaves,
everything. Only 2,000 lb was of saleable quality edamamé–
the rest went to a cattle feeder. Bob contracted with a local
processor (Fairmont Foods of Fairmont, Minnesota) and they
washed, blanched, froze, and packed the ﬁrst crop. In about
October 1988, he sold the 2,000 lb to Nishimoto Trading
Company in South San Francisco (California). Nishimoto
used this product mostly as samples for their distributors.
The product name on the stick-on labels was simply
“Edamamé.” It was sold frozen in 1-lb plastic bags. Most of
the product was sold on the West Coast of the USA, where
it was sold mostly in Japanese grocery stores. The company
sent samples to Japan but never sent or sold any quantities.
In 1989 the company expanded its acreage dramatically
to about 300 acres, rising to 350 acres in 1990. Mr. Lambert
owned a grain elevator in Huntley, Minnesota, so all of the
growers for these 2 years were located around Huntley. The
crop was pre-processed (washed and cooled) in Huntley,
then shipped to Tony Downs Foods in St. James, Minnesota
for the blanching and freezing. In 1991 Jameson-Williams
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purchased a building and built their own processing plant
in Jackson, Minnesota; they still use this facility. Acreage
in 1991 grew to 400 acres. In September, the company
signed a 5-year contract with Nishimoto Trading Co. to
sell them edamamé. Nishimoto intended to distribute the
product mostly in the USA. But two nights into the harvest,
on September 18, there were 2 nights of unusually early
severe frost, that damaged the crop–even though edamamé
are typically harvested about a month earlier than typical
dry soybeans. The average ﬁrst date of frost in that area is
October 5–so frost is not usually a big danger. Nishimoto
was unwilling to buy any of the 1991 crop–a disaster! Jim
Lambert was still president of the company; there were some
other things going on at the time that Bob would rather not
get into. The company has not dealt with Nishimoto since
1991 and the contract is no longer in effect.
Acreage grew to 450 acres in 1992 and about 500 acres
in 1993, but both years the crop suffered from rain–meaning
3 years in a row of weather-related damage. Yields were
pretty good but the pods were smaller than ideal. Bob
considers a good yield to be about 3,200 to 3,300 lb/acre of
saleable green beans in the pods. If the beans were allowed
to mature, the yield would be about 45 bushels per acre (1
bushel = 60 lb) of dry soybeans per acre (2,700 lb of dry
beans without the pods).
In about May of 1992, Jim Lambert, who was the owner
of Jameson-Williams Company, sold his company to another
man whose name is conﬁdential. At that time Lambert
left the company and got out of the edamamé business.
One of the reason’s Lambert was “let go” had to do with
misrepresentations made in Sept. 1991 when the contract
was signed with Nishimoto. At that time the company name
was changed to Minnesota Edamame. The other man is still
part owner; they just ﬁnished another joint venture with
Minnesota Waxy, Bob is now the manager of Minnesota
Edamame. All of the company’s operations are now in
Jackson, Minnesota.
Essentially all of the edamamé that the company has
sold have been sold in the United States, mostly on the east
and west coasts. They generally sell the product, private
labeled in frozen 1-lb retail packs, to two Japanese-run
trading companies: Mutual Trading Co. (Los Angeles)
and JFC [Japan Foods Corp., with headquarters in San
Francisco and ofﬁces across America]. Nishimoto plans to
buy edamamé from the 1994 crop. They pack the product
under 4-5 different labels. Bob thinks the product ends up
mostly in Asian-American grocery stores, with a little sold
to restaurants. This year Bob’s company has also sold 3
truckloads (90,000 lb) of mukimamé (under private label)
primarily to a Chinese-American trading company in New
York; the generic name on the label is something like edible
green frozen soybeans. The company is now in the process
of developing its own label. The Japanese are not interested
in mukimame.

As for the future: The soybeans they are now using
have pods that are a little too small for the Japanese market.
The edamamé imported to the USA from Taiwan are the
second-grade products–not good enough to sell to Japan. The
Taiwanese edamamé beans don’t grow well in Minnesota.
He is working on breeding improved varieties with the
University of Minnesota, the University of Illinois (Dr.
Richard Bernard), Iowa State University, and some private
companies. It is quite easy to develop a large-seeded, good
tasting edamamé bean, but it is harder to breed in resistance
to phytophthora and other diseases–and the process takes a
long time. He is not discouraged and thinks the product has
a bright future. One new direction is to develop mukimame,
shelled green soybeans. They are working with the state of
Minnesota and some private individuals to introduce the
product as “Sweet Beans” to Caucasian-Americans. His
market research shows that there is enough of a stigma
associated with the word “soybeans” that they don’t want
that term to appear prominently on the label.
Bob has been in touch with Pillsbury, but they have
dropped their edamamé project–apparently because they
don’t want to be the ﬁrst into the market. He is trying to sell
to natural and health food stores.
This year Bob’s company has planted about 700 acres of
edamamé, up from 500 acres last year. Last year’s bad rains
destroyed about half the crop. He could have sold twice what
he harvested. The variety of soybean he grows do not do
taste quite as good when grown further south (as in southern
Illinois) as they do in Minnesota. This year Richard Bernard
(who is partly retired) has 2,500 varieties of soybeans for
edamamé growing in his test plot at the University of Illinois.
He has grown edamamé for many years, and he has found
that the taste of one variety varies depending upon the area
where it is planted. The Japanese like the beans best that are
grown in southern Minnesota; they like a sweetness. He is
looking into breeding in more sweetness. Address: Manager,
Minnesota Edamame, Route 1, Box 53A, East County Road
34, Jackson, MN 56143. Phone: 507-847-3591.
3123. Amusa, N.A.; Ikotun, T.; Osikanlu, Y.O.K. 1994.
Screening cowpea and soybean cultivars for resistance to
anthracnose and brown blotch diseases using phytotoxin
metabolites. African Crop Science Journal 2(2):221-24.
June. [13 ref. Eng; fre]
• Summary: “Toxin metabolites of Colletotrichum
lindemuthianum and C. truncatum produced in culture
induced necrotic lesions on cowpea and soybean leaves,
stems and pods.” Address: 1-2. Dep. of Agricultural Biology,
Univ. of Ibadan, Ibadan, Nigeria; 3. Inst. of Agricultural
Research and Training. Obafemi Awolowo Univ., P.M.B.
5029, Ibadan, Nigeria.
3124. Salazar, Dennis. 1994. Standort- und
fruchtfolgespeziﬁsche Einﬂusse bei variierter
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Unkrautbekaempfung im Gemuesemais-, Sorghum- und
Sojaanbau Nikaraguas [Local and rotational speciﬁc
inﬂuences of various weed control strategies for the
production of sweet corn, sorghum and soy in Nicaragua].
PhD Thesis, Universitaet Leipzig. Published by Shaker
Verlag GmbH in Aachen. 142 p. June 6. Illust. 21 cm. Series:
Berichte aus der Agrarwissenschaft. [Ger; spa]*
Address: Leipzig, Germany.
3125. Hartwig, E.E.; Kilen, T.C.; Young, L.D. 1994.
Registration of ‘Lyon’ soybean. Crop Science 34(5):1412.
Sept/Oct. [4 ref]
• Summary: “’Lyon’ soybean... (Reg. no. CV-323,
P1576857) was released as a cultivar because of its
productivity and multiple pest resistance. It is of Group
VI maturity. Lyon was developed by the USDA-ARS in
cooperation with the Mississippi Agricultural and Forestry
Experiment Station and was approved for release as a
cultivar in April 1993. Prior to release, it was identiﬁed as
D87-5870.” Address: Box 196, Stoneville, Mississippi.
3126. Thompson, Keith. 1994. Breeding soybeans for use in
making soy oil or natto at Jacob Hartz Seed Co. (Interview).
SoyaScan Notes. Oct. 11-12. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: Hartz is making more progress in fatty acid
modiﬁcation for the oils industry than they are in Oriental
soyfoods, in two areas: (1) Increasing saturated fatty acids
to about 30% so that the oil need not be hydrogenated in
applications where hydrogenation (which creates trans fatty
acids) was traditionally used; (2) Reducing saturated fatty
acids to the level of canola oil; Hartz already has a “lowsaturate soybean” with only 7.5% saturated fatty acids (as
opposed to 6% in canola oil) but none of the oil companies
are interested. They run strictly on cost and are not willing
to pay a premium. Moreover, a specialty oil would require
that the beans be “identity preserved” yet even a small
solvent extraction plant (such as Riceland Foods in Stuttgart)
has a capacity of 50,000 bushels/day. The oil companies
say it will cost a lot of money to put a low-saturate soy oil
on the shelf and they do not think they can gain market
share. Keith hopes that Hartz can pursue this more to ﬁnd a
company interested in a niche market, such as an all-natural
oil that is low in saturated fatty acids. The industry seems
more interested in (1) than in (2). Monsanto has concluded
that it is too costly to make these changes using genetic
engineering, but not too costly (and worth doing) using
classical breeding.
Hartz has hired a food scientist, Dr. Keshun Liu, who
is actively involved in Hartz’s mutation breeding program
for fatty acids. He does a lot of analysis of the oil content
of these soybean mutants, using a gas chromatograph. He
also does quite a lot of analysis on natto beans and a little on
soybeans for tofu.

In terms of Oriental soyfoods, Hartz has for many years
sold a large quantity of specialty soybeans to natto makers
in Japan. They have worked closely with natto makers to
breed in several characteristics that they require, such as
small seed size. Hartz’s Japanese partner [Yaichiro Mogi of
Asahi Shokuhin] was very scientiﬁcally oriented and had
good analytical capabilities. They came to Hartz and said
“Here’s what we want in a natto bean.” Hartz bred to their
speciﬁcations and it worked. Keith thinks that Hartz may
have the world’s biggest program for breeding soybeans for
natto. Hartz’s sales of natto beans constitute about 50% of
the company’s total sales. Hartz’s soybean breeders continue
to communicate with natto makers (more than does Hart’s
food scientist) but there doesn’t seem to be a lot of change in
terms of what they are looking for in a good natto soybean.
Natto makers are willing to pay a good premium for
their soybeans because natto beans are inherently lower
yielding and have many special characteristics that are
difﬁcult to breed and select for. The breeder must get
high yield and disease resistance for the farmer plus 3-4
characteristics desired by the natto makers. Address: Food
and Export Manager, Jacob Hartz Seed Co., P.O. Box 946,
Stuttgart, Arkansas 72160. Phone: 800-932-7333.
3127. Thompson, Keith; Brown, Edward. 1994. Breeding
soybeans for use in making tofu at Jacob Hartz Seed Co. Part
I (Interview). SoyaScan Notes. Oct. 11-12. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In late 1987 Keith Thompson visited Soyfoods
Center and he and William Shurtleff worked together to
design a system that Jacob Hartz Seed Co. could use to more
effectively breed soybeans for food uses. The purpose of this
interview is to ﬁnd out if that system was implemented, and
if so how, and how it is working.
Hartz has hired Dr. Keshun Liu, a PhD in food science.
His job is basically trying to interface between soybean
breeders, Keith, and the soyfoods industry.
There are three main problems in breeding soybeans
for use in making tofu. The ﬁrst and biggest problem is that
most tofu makers never seem to be willing to pay a premium
price for their soybeans–unless the soybeans are organically
grown, in which case tofu makers will pay huge premiums.
The big market for tofu beans is in Japan. Hartz sells about
40,000 bags/year (each 50 lb) to tofu makers in the USA; one
tofu maker in Hawaii buys about half of these. From these
companies, Hartz is able to get a premium of about $2.50
per bushel over the CBOT (Chicago Board of Trade) price.
Until tofu makers are willing to pay a premium for soybeans
that give tofu with better yield and quality, they must be
willing to accept varieties that are already developed. Tofu
beans are pretty much a commodity, since there are a lot
of large-seeded, clear hilum beans grown in the Midwest
that perform pretty well for tofu. Natto makers are willing
to pay a good premium for their soybeans because natto
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beans are inherently lower yielding and have many special
characteristics that are difﬁcult to breed and select for.
Because Hartz has limited storage, they breed in the areas
where they can get the best premiums. Hartz hedges 100% of
its soybean transactions. So it tends to charge a ﬁxed dollar
amount (its margin) over the CBOT price.
In growing out new varieties, Hartz contracts with
farmers to grow the beans, then buys back 100% of these
beans at a pre-determined price, bags them in a Hartz bag,
and sells them to soyfoods makers. It does not prefer that
farmers sell its beans to soyfoods makers, though farmers
have the right to do this. Hartz’s 428-acre breeding farm is
used solely to produce breeder and foundation seed stock–
the ﬁrst 2 generations. The Plant Variety Protection Act of
1972 gives plant breeders some rights over the products they
produce in their breeding programs, and prohibits farmers
from selling protected seed to other farmers–like a seed
company. But farmers can save their own seed and plant it
in the future–which means he doesn’t have to buy seed from
a seed company for a long time. Hartz doesn’t like that and
he thinks there is a movement to mitigate that. For example,
farmer-saved wheat seed was so extensive that Pioneer HiBred withdrew from the market. All Hartz’s varieties are
plant variety protected.
When Keith entered this business in 1978 there were 8-9
soybean varieties in 3 different maturity groups in the entire
southern USA (13 states) that the farmer could choose from;
now he has about 150-200 varieties to choose from. Breeders
have incrementally increased yield, disease resistance,
targeted soil type adaptability, etc.
Soybean farmers generally look carefully at and plant
the latest, best yielding varieties since they expect to get
better yield, disease resistance, etc.–and save money. Why do
soyfoods manufacturers not think the same way. Why would
they not be willing to pay more for a new bean that will give
them a 10% higher yield? Keith does not know. He thinks
these manufacturers get a variety that works well and don’t
want to change their process. He often cannot even get them
to test a new variety; its too much trouble (not surprising).
Another problems is that some tofu manufacturers like one
variety very much, and others don’t like it at all. But the
three missing links in this process are (1) research in the
breeder’s lab to show how the new soybean variety behaves
in making tofu (yield, taste, composition, price per pound
of tofu, etc.) and (2) comparing the performance of this
variety with varieties used by major tofu manufacturers; (3)
compiling the results of this research as information that can
be easily understood by any soyfoods maker. Breeders now
do this for soybean farmers but not for soyfoods makers.
Is the tofu market too small for a breeder to make this
investment? Not if you include East Asia, Southeast Asia,
the USA, and Europe. For many years Singapore and Hong
Kong have imported mostly Canadian beans with a pretty
low margin. Japan has a tradition of buying IOM beans

out of the Midwest, but IOM is no longer a meaningful
term because we change varieties so fast. It used to be a
large-seeded, clear-hilum mix of several varieties but now
it can be almost anything. A portion of the users of Japan’s
500,000 metric tons to make tofu is willing to pay a premium
for variety soybeans. Hartz exports about 3,000 tons/year
to Japanese tofu makers, but they still don’t have a good
variety. Continued. Address: 1. Food and Export Manager;
2. PhD, Soybean Breeder. Both: Jacob Hartz Seed Co., P.O.
Box 946, Stuttgart, Arkansas 72160. Phone: 800-932-7333.
3128. Roller, Ron. 1994. Breeding soybeans to use for
making soymilk in America. Part I (Interview). SoyaScan
Notes. Oct. 13. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ron ﬁnds that 1 pound of soybeans yields
roughly 8.8 pounds of regular non-ﬂavored soymilk and
11.88 pounds of lite soymilk. For regular soymilk, the solids
content of ﬂavored soymilk is less than that of “original” or
dairylike soymilk. In 1993 an estimated 9.8 million gallons
or 81.6 million lb of soymilk were sold in the USA and
Canada. Of this, about 80% was regular and the rest was
lite. To make this much soymilk required about 8.78 million
lb or 146,333 bu or 3,982 metric tons of soybeans. Almost
all of these soybeans were organically grown. Soyfoods
manufacturers have to pay about 70% more for organically
grown soybeans than for non-organic.
Ron knows that most soybean breeders are breeding
soybeans for food uses–especially large-seeded foodgrade soybeans for the export market. Many of the largeseeded soybeans are selected for high sugar content and
processability (cooking with the seedcoat on, dehulling, etc.).
Ron has contacted almost all the seed companies and has
asked them for “food use clear-hilum soybeans.” They say
they are working on such products but say they are all sold to
Japan. These seed companies are generally working on largeseeded, high-protein, Vinton-type, clear-hilum soybeans.
Ron does not think most companies are interested in
phytochemicals yet, but Prof. Maurice Bennink at Michigan
State is studying the effect of genistein on colon cancer.
Enrei is a very large-seeded Japanese soybean, with a
clear hilum, high sugar content, good taste, and seedcoat
that is suitable for both harvesting and dehulling during
processing. There is an Enrei industry (association and
breeding program) in Toyama, Japan. They treat this variety
as if each bean was a gold nugget. They hand-cultivate
the plants. Ron has had Michigan State working on Enrei
soybeans in their breeding program, and he is developing a
program to grow it.
When Ron chooses a soybean variety for making
soymilk, the most important factor is the taste of the
resulting soymilk. For good taste he wants a soybean with
high sugar content, high protein, and relatively low fat–but
he is not sure what causes a soybean to taste good. A panel of
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5-6 experienced people from American Soy Products (ASP)
tests the soymilks in a 4-5 sample blind test, always with the
same control sample–where the control sample is their basic
soybean, that every panelist can distinguish from the other
samples every time with no problem whatsoever. Second
is the protein and oil content of the soybean: high protein,
low fat. Third is availability of the seed. Fourth is the price.
They pay a premium of 60-70% above the Chicago Board
of Trade (CBOT) price for specialty, organically grown
soybeans. In 1994 the price went as high as $18/bushel, but it
used to be $8-9. Many people are willing to pay high prices
for organically grown Vintons, but Ron is not willing to pay
that for Vintons, he doesn’t buy them. But there are other
soybeans he will pay more for. Other factors: The region in
which it will grow. Processability (easily dehulled and does
not produce much foam when cooked). Clear hilum. Large
seed size. Many of these characteristics are interrelated. In
terms of the agronomic characteristics: Seed yield, including
disease resistance, lodging and shatter resistance, emergence,
etc.
Ron contracts directly with farmers for all the soybeans
he buys. Some varieties he uses are conﬁdential, others are
not. ASP developing varieties that they do not want their
competitors to know about. He also buys some varieties
bred by Pioneer Hi-Bred: his growers can go to their local
elevator and buy that seed. Ron generally tells the farmers
with whom he contracts to grow his soybeans what varieties
he would like them to grow and where they can go to
buy those varieties. Once he tells this to the farmers, the
farmers generally tell the industry and ASP’s competitors
often grow the same varieties. “We are continually testing
soybeans to ﬁnd the best ones for our process and product.
It’s more selection than breeding. We’re taking a number of
soybean varieties and storing them in speciﬁc bin locations,
then blending the varieties to create or maintain a certain,
consistent taste and product.” Ron generally buy’s largeseeded soybeans (but not the biggest), because experience
has shown that they taste best, and the sugar content seems
to have something to do with the good ﬂavor. But for one
variety, the ﬂavor changes from ﬁeld to ﬁeld, and from one
growing area to another. As ASP’s demand for soybeans has
grown, so has their growing area, and this requires the use of
more varieties of soybeans. Moreover, Ron would not take
the risk of growing all their soybeans in one geographical
area–since they could then all be destroyed by ﬂood, frost,
drought, etc. A good soybean for soymilk must yield well
for the farmer and make good soymilk. Continued. Address:
President, American Soy Products, 1474 N. Woodland Dr.,
Saline, Michigan 48176. Phone: 313-429-2310.
3129. Roller, Ron. 1994. Breeding soybeans to use for
making soymilk in America. Part II (Interview). SoyaScan
Notes. Oct. 13. Conducted by William Shurtleff of Soyfoods
Center.

• Summary: How often does Ron change the soybean variety
he uses? He has several base varieties, which are kept secret
and which he tries to build on. Every year he tries to ﬁnd
new soybean varieties which are like the base varieties but
which will grow in other geographic areas. Moreover the
acreage for a particular variety must be expanded slowly as
it proves itself both agronomically and from a food point
of view. When Ron contracts with a farmer he contracts
bushels, not acres. That is, guarantees to pay a certain
amount per bushel if the farmer plants a certain number of
acres, never just a certain amount per acre planted. This
way, both sides take a risk: If the farmer has a large yield,
then Ron must buy more soybeans than he wants to. ASP
has been hurt before by contracting acres, when there was a
ﬂood or frost. Each farmer must get certiﬁed, which pretty
much guarantees that he has grown the soybeans organically.
After a while, ASP knows which growers it can trust, and
they become part of ASP’s steadily expanding grower base
or network.
There are probably very few U.S. soyfood
manufacturers that have enough volume that they need to
contract directly with farmers. But those that are big or have
a large need for organic soybeans must contract directly with
farmers to assure themselves an adequate supply of the type
of soybeans they want.
Ron would be very interested to know more about how
the composition of a soybean affects its ﬂavor. He has a good
deal of respect for Pioneer Hi-Bred Seed Co. He thinks they
have good seeds, a good staff and research department, and
a good distribution system. And they have generally been
reliable. They have helped Ron ﬁnd soybeans for certain
growing areas that they sell. He likes the fact that they are
national, spanning the breadth and width of the U.S. soybean
growing area, and selling all maturity groups. However,
3-4 years ago, Pioneer Seed Co. got into the cultivation,
cleaning, bagging, and export of organic soybeans–with their
Better Life program (no pesticides or herbicides, but they
can use chemical fertilizers). So they began to compete with
Ron for organic farmers to grow their seeds, and they pay the
farmers more than Ron does.
Pioneer has a pretty extensive base of soybean
customers in Japan for regular soybeans, Better Life
soybeans, natto beans, large-seeded soybeans, and organic
soybeans. Their Specialty Crops Division has penetrated
the Japanese market in many areas. Their employees travel
frequently to Japan, they speak Japanese, they have an ofﬁce
there, and they’re plugged in. They study those industries in
Japan, ﬁnd out what they want, then they come back and try
to breed that into a soybean. As far as Ron can tell, Pioneer
is the leader in breeding soybeans for food uses in terms of
both volume and speciﬁc varieties.
Another company doing research in this area is Jacob
Hartz Seed Co. in Arkansas. They are working on some
large-seeded soybeans but they are having a lot of trouble.
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Ron has a low opinion of the soybeans Hartz breeds for
making natto; he studied that market intensively.
There has been a demand from Japan to supply some
organic beans, so many of the U.S. companies that supply
soybeans to Japan have begun small organic programs
(not because they want to–they hate it), just to satisfy their
Japanese customers. Even though Mitsui or Mitsubishi or
Marubeni don’t want a lot of organic soybeans, they want
enough in a tight market to drive the price way up. It was
because of the Japanese demand plus a small soybean crop
that organic soybean prices were so high in 1994. Country
Life went out of business, with unpaid debts of $400,000
to $500,000. Some of the farmers formed cooperative
marketing groups; they grow varieties desired by the
Japanese, and pool their resources in cleaning and bagging,
so they can export containers to Japan and eliminate U.S.
middlemen or soybean brokers. Ron feels the price for
organic soybeans will stabilize at about $10-$12 per bushel.
If Ron worked closely with a soybean breeder and
seed company, he would want the right for the farmers with
whom he contracts to be able to buy the seed from the seed
company. His company is unique in having a large number
of cooperating organic growers, and that gives ASP the
lowest price and highest quality. If Ron contacts the growers
early and tells them what ASP will pay per bushel of organic
beans, that becomes the standard base contract price for
other companies too. Word travels fast. Nichii buys directly
from soybean farmers, but Ron thinks Vitasoy buys from a
middleman (a soybean broker or trading company such as
Paciﬁc Soybean and Grain). Some soyfoods manufacturers
buy through soybean brokers–the biggest of which are
Paciﬁc Soybean and Grain, American Health and Nutrition,
and Purity Foods. Domestic soyfoods manufacturers get
deluged with calls from farmers who want to grow soybeans
just for them at a premium price and sell direct without a
middleman. The middlemen or soybean brokers tend to
survive on export business.
This is a very complicated issue–particularly seen from
the viewpoint of a seed company that wants to breed better
soybeans for food uses. Address: President, American Soy
Products, 1474 N. Woodland Dr., Saline, Michigan 48176.
Phone: 313-429-2310.
3130. Alabi, M.O.; Berner, D.K.; Olaniyan, G.O. 1994.
Characterization of soybean cultivars for Striga hermonthica
control. Phytopathology 84:1151. Abst. #671. Oct.
• Summary: “Striga hermonthica is one of the most
important constraints to cereal production in sub-Saharan
Africa. Non-host crops like soybean that stimulate
germination of S. hermonthica seeds, but are not parasitized,
can be used in S. hermonthica control. Initial selection of
soybean cultivars capable of stimulating S. hermonthica
germination was done in the laboratory. In the screenhouse,
ten selected cultivars of soybeans were planted in pots

infested with 10,000 germinable S. hermonthica seeds.
A susceptible cultivar of maize and a cultivar of cowpea
(nonhost) were used as checks. All plants were harvested
at maturity and susceptible maize (cv. 83381) was then
planted in all pots. Emerged S. hermonthica plants were
recorded weekly. At maturity, maize roots were washed
and unemerged S. hermonthica plants counted. Average
parasitism attributable to different soybean cultivars ranged
from 10.2 to 2.2 attached parasites per pot. These results
closely paralleled results in the laboratory and indicate
laboratory selection can be effectively used to identify
soybean cultivars useable in S. hermonthica control.
Note: Striga hermonthica, commonly known as purple
witchweed or giant witchweed, is a hemiparasitic plant.
There are many types of parasitic plants. Hemiparasite–a
plant parasitic under natural conditions, but photosynthetic
to some degree. Hemiparasites may just obtain water and
mineral nutrients from the host plant; many obtain at least
part of their organic nutrients from the host as well. Address:
International Inst. of Tropical Agriculture, PMB 5320, Oyo
Road, Ibadan, Nigeria.
3131. IITA. 1994. Annual report 1993. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 65 p.
28 cm.
• Summary: Contents: Director General’s report. Research
perspectives. Resource and crop management. Crop
improvement. Plant health management. International
cooperation. For the record.
IITA experienced funding cutbacks in 1993 and in
3 of the last 5 years, but in 1993 still had core funding
of US$20.8 million and additional Special Project
Funding of US$13,267,000, totaling $34,086,000. IITA
is actively involved in environmental work, trying to
achieve agroecological sustainability, using integrated pest
management and other techniques. A color map (p. 9) shows
agroecological zones of humid and subhumid tropical Africa.
The four main zones are: Arid and semi-arid lands, midaltitude savanna and woodlands, moist savanna (good for
soybeans and other legumes), and humid forest.
In West Africa, for all crops, population-driven
agricultural systems occupy 66.5% of the land area, while
market-driven systems occupy the other 33.5%. Three
countries–Nigeria (40%), Côte d’Ivoire (28%), and Ghana
(12%)–together account for 80% of the area in West Africa
where the systems are market driven. Kudzu (Pueraria) is
being tested extensively with good results in fallow systems
for sustainable farming. Earthworm cast production is
highest under kudzu live mulch.
The section on “Crop Improvement Highlights 1993”
(p. 21-24) discusses: Seed of IITA soybean varieties were
available in the commercial sector, sold by Pioneer Hi-Bred
and UAC in their catalogs. The effectiveness of promiscuous
nodulation of soybean in farmers’ ﬁelds was conﬁrmed in
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1993. Soybean in Nigeria: As crop’s commercial success
grows, researchers address linked problems. Ghana and
Malawi are promoting soybean production. From 1987 to
1993 the soybean utilization project has been funded by
the International Development Research Centre (IDRC) of
Canada and the Japan International Cooperation Agency
(JICA). In Feb. 1991, the project identiﬁed 21 companies
in Nigeria which used soybean as an ingredients in their
products or projects. By 1993 that number had jumped to
50. “In July 1993, IITA held a workshop of small-scale and
industrial soybean processors, which brought together the
whole spectrum of producers from the cottage-industry to
large-scale levels, as well as soybean growers.” Production
and marketing information gathered by the IDRC project
was reviewed. Producers and processors exchanged views on
development of soy-based food products and the associated
equipment and machinery for their manufacture.” Today the
demand for soybeans in Nigeria exceeds the supply.
In 1992 only 4.3% of IITA’s core budget went to
cowpeas and soybeans, decreasing to 3.1% in 1993. Page 50
shows the 33 main IITA donors in 1993. Those giving more
than US$1 million are: USAID ($9,727,000), World Bank
($4,200,000), Japan ($3,584,000), Canada ($1,448,000), and
Netherlands ($1,400,000).
During 1993/94 IITA improved soybean germplasm was
released in Ghana, Nigeria, and Zaire. Address: PMB 5320,
Oyo Road, Ibadan, Nigeria.
3132. Oerke, E.C.; Dehne, H.W.; Schoenbeck, F.; Weber, A.
1994. Crop production and crop protection. New York, NY,
and Amsterdam: Elsevier Science. 830 p. *
• Summary: One section, titled “Estimated crop losses in
soybeans,” discusses: Cultivation, production and crop
protection. Crop losses in Africa. Crop losses in America.
Crop losses in Asia. Crop losses in Europe and the USSR.
Crop losses in Oceana. Overall summary of losses in
soybean production.
3133. Ondrej, M. 1994. Zhodnoceni genofondu soje
(Glycine max Merr.) na odolnost proti chorobam (Phoma,
Collectotrichum, Rhizoctonia, Fusarium) [Evaluation of the
gene pool of soyabean (Glycine max Merr.) for resistance to
diseases (Phoma, Collectotrichum, Rhizoctonia, Fusarium)].
Rocenka Feneticke Zdroje Rastlin, Annual Report of the Dep.
of Genetics and Plant Breeding, Univ. of Agriculture For the
year 1994. See p. 24-28. [16 ref. Eng; Cze]*
Address: Vyzkumny Ustav Technickych Plodin a Luskovin,
78701 Sumperk-Temenice, Czech Republic.
3134. Almeida, A.M.R. 1994. Virus diseases. In: Brazilian
Agricultural Research Enterprise, National Soybean
Research Center (EMBRAPA-CNPSo), comp. and ed. 1994.
Tropical Soybean: Improvement and Production. Rome,
Italy: United Nations Food and Agriculture Organization

(FAO). 254 p. See p. 65-74. Illust. Plant and Production
Series, No. 27. [61 ref]
• Summary: Contents: Introduction. Soybean mosaic virus
(SMV). Tobacco streak virus (TSV). Bean pod mottle virus
(BPMV). Soybean rugose mosaic virus (SRMV). Cowpea
mild mottle virus (CMMV). Address: EMBRAPA-CNPSo,
Londrina, PR, Brazil.
3135. Derevyanskii, Victor P. 1994. Soya [Soybean]. Kiev,
Ukraine (Ukrintei): Ukranian Academy of Agricultural
Sciences (Ukrainskaya Akademiya Agrarhykh Nauk). 216 p.
20 cm. [358 ref. Rus]
• Summary: Contents: Introduction, p. 3
History, development and dissemination of soy (soya)
cultivation in various countries of the world, p. 5
Growing soy in Ukraine, p. 16
Botanical and biological features of soy, p. 20
Trends in soy breeding and cultivars, p. 23
Growing soy for grain / beans, p. 30
The place of soy in the crop rotation, p. 30
Basic and pre-planting soil tillage, p. 34
Soil-protective tillage, p. 38
Use of fertilizers and growth regulators, p. 44
Seed preparation for sowing, p. 61
Sowing schedules, methods and rates. Sowing machines,
p. 71
Harvesting, post-harvesting, and storage of soy grain, p.
96
Mixed plantings of soy, p. 108
Strip and coulisse plantings, p. 118
Protection of soy plantings from weeds, pests and
diseases, p. 127
Use of soy in fodder production, p. 165
Full-fat soy, p. 165
Soy ﬂour, p. 174
Soymilk, 177
Soy meal and cake, p. 181
Herbage and silage, p. 188
Cost-effectiveness of the production of soy grains, p.
191
Bibliography, p. 201
The author has spent many years studying soybean
biology and production technology in the conditions of the
Western Wood-Steppe of the Ukraine (Chernovitskii and
Khmelnitskii). He also has an excellent knowledge of both
the foreign and domestic scientiﬁc literature on soybeans,
as reﬂected in this book’s large bibliography. This book is
recommended for scientists, students at agricultural colleges
and universities, specialists at agricultural organizations, and
farmers.
Note that this book is written in Russian. According to
Wikipedia: According to the constitution, the state language
of Ukraine is Ukrainian. Russian is widely spoken, especially
in eastern and southern Ukraine. According to the 2001
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census, 67.5 percent of the population declared Ukrainian
as their native language and 29.6 percent declared Russian.
Most native Ukrainian speakers know Russian as a second
language. Address: Director, Khmelnitskii State Experiment
Station, Samchyky Village, Starokonstantyniv Region,
281132 Khmelnitskii District, Ukraine.
3136. Feraz de Toledo, J.F.; Alves de Almeida, L.; Souza
Kiihl, R.A. de; Carrao-Panizzi, M.C.; Kaster, M.; et al. 1994.
Genetics and breeding. In: Brazilian Agricultural Research
Enterprise, National Soybean Research Center (EMBRAPACNPSo), comp. and ed. 1994. Tropical Soybean:
Improvement and Production. Rome, Italy: United Nations
Food and Agriculture Organization (FAO). 254 p. See p. 1936. Illust. Plant and Production Series, No. 27. [83 ref]
• Summary: Contents: Introduction. Breeding objectives
and strategies. Germplasm bank. Breeding techniques. Long
juvenile trait. Breeding for disease resistance. Breeding for
insect resistance. Breeding for nutritional qualities. Breeding
for seed quality. Breeding soybean for acid soils. Yield and
general performance evaluations. Breeder seed formation.
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.
3137. Ferreira, L. Pires. 1994. Bacterial diseases. In:
Brazilian Agricultural Research Enterprise, National
Soybean Research Center (EMBRAPA-CNPSo), comp. and
ed. 1994. Tropical Soybean: Improvement and Production.
Rome, Italy: United Nations Food and Agriculture
Organization (FAO). 254 p. See p. 61-64. Illust. Plant and
Production Series, No. 27. [17 ref]
• Summary: Contents: Introduction. Bacterial blight.
Bacterial pustule. Wildﬁre. Address: EMBRAPA-CNPSo,
Londrina, PR, Brazil.
3138. Franca Neto, J.B.; Henning, A.A.; Krzyzanowski,
F.C. 1994. Seed production and technology for the tropics.
In: Brazilian Agricultural Research Enterprise, National
Soybean Research Center (EMBRAPA-CNPSo), comp. and
ed. 1994. Tropical Soybean: Improvement and Production.
Rome, Italy: United Nations Food and Agriculture
Organization (FAO). 254 p. See p. 217-40. Illust. Plant and
Production Series, No. 27. [100 ref]
• Summary: Contents: Introduction. Factors affecting
soybean seed quality: Factors in the ﬁeld, harvesting, drying,
conditioning, transit, storage, planting, post-planting.
Seed pathology and seed treatment: Phomopsis spp.,
Colletotrichum dematium var. truncata, Cercospora kikuchii,
Cercospora sojina, Peronospora manshurica, Sclerotinia
sclerotiorum, Macrophomina phaseolina, Fusarium spp.
Effect of seed treatment on seedling emergence and crop
yield. Quality control. Seed certiﬁcation and QC: QC and
selection of suitable areas for seed production, sampling
and seed testing, plot tests. Address: EMBRAPA-CNPSo,
Londrina, PR, Brazil.

3139. Gazziero, D.L.P.; Karam, D.; Voll, E. 1994. Weed
control. In: Brazilian Agricultural Research Enterprise,
National Soybean Research Center (EMBRAPA-CNPSo),
comp. and ed. 1994. Tropical Soybean: Improvement
and Production. Rome, Italy: United Nations Food and
Agriculture Organization (FAO). 254 p. See p. 123-30. Illust.
Plant and Production Series, No. 27. [27 ref]
• Summary: Contents: Introduction. Main problem weeds.
Methods of control: Preventive control, eradication, cultural
control, physical control, biological control, chemical
control. Weed control in no-till cultivation. Integrated weed
control. Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.
3140. Gazzoni, D.L.; Sosa-Gomez, D.R.; Moscardi, F.;
Hoffmann-Campo, C.B.; Correa-Ferreira, B.S.; et al. 1994.
Insects. In: Brazilian Agricultural Research Enterprise,
National Soybean Research Center (EMBRAPA-CNPSo),
comp. and ed. 1994. Tropical Soybean: Improvement
and Production. Rome, Italy: United Nations Food and
Agriculture Organization (FAO). 254 p. See p. 81-108. Illust.
Plant and Production Series, No. 27. [128 ref]
• Summary: Contents: Introduction. Soybean insect pests:
Germinating seed feeders, stem feeders, leaf feeders, pod
and seed feeders. Natural enemies of insect pests: Predators,
parasitoids, microbial control. Host-plant resistance.
Cultural control. Integrated pest management: Surveys,
economic threshold, natural enemies, host-plant resistance,
cultural practices, chemical control, a case-study. Address:
EMBRAPA-CNPSo, Londrina, PR, Brazil.
3141. Higley, Leon G.; Boethel, David J. eds. 1994.
Handbook of soybean insect pests. Lanham, Maryland:
Entomological Society of America. vi + 136 p. Illust. 28 cm.
Handbook Series, No. 1.
3142. Konovsky, John; Lumpkin, T.A.; McClary, D.C.
1994. Edamame: The vegetable soybean. In: A. Desmond
O’Rourke, ed. 1994. Understanding the Japanese Food and
Agrimarket: A Multifaceted Opportunity. Binghampton, New
York: Food Products Press. xiii + 217 p. See p. 173-81, 19699. Illust. Index. 23 cm. [52 ref]
• Summary: Contents: Introduction. History. Quality. Variety
selection. Production. Current research. Summary.
Note: In the superb ﬁrst draft of this paper: The authors
review more than 160 Japanese publications concerning
vegetable soybeans, concentrating on the period from 1920
to the present. More than 120 of the articles are in scientiﬁc
journals dating from 1921 to the present. In general these
research articles and publications can be categorized into
seven research areas: Agronomy and crop management
(37%), biochemistry (15%), breeding and germplasm (12%),
harvesting and processing (12%), statistics and marketing
(12%), plant physiology (9%), and plant pathology (3%).
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Address: East Asian Crop Development Program, Dep. of
Crop and Soil Sciences, Washington State Univ., Pullman,
WA 99164-6420.
3143. Lourdes Mendes, M. de. 1994. Diseases caused by
nematodes. In: Brazilian Agricultural Research Enterprise,
National Soybean Research Center (EMBRAPA-CNPSo),
comp. and ed. 1994. Tropical Soybean: Improvement
and Production. Rome, Italy: United Nations Food and
Agriculture Organization (FAO). 254 p. See p. 75-80. Illust.
Plant and Production Series, No. 27. [21 ref]
• Summary: Contents: Introduction. Root-knot nematodes.
Lesion nematodes. Reniform nematodes. Soybean cyst
nematodes. Address: EMBRAPA-CNPSo, Londrina, PR,
Brazil.
3144. Mehta, Y.R.; Barea, G. 1994. Enfermedades de soya y
su manejo [Diseases of soya and their control]. Santa Cruz,
Bolivia: Centro de Investigacion Agricola Tropical (CIAT).
88p. [50 ref. Spa]*
Address: Instituto Agronomico de Parana (IAPAR), C.P.
1331, Londrina, Parana, Brazil.
3145. Nagano Chushin Agricultural Experiment Station.
1994. Summary of soybean breeding activities in Nagano.
Nagano prefecture, Japan. 6 p. [Eng]
• Summary: Page 3 contains an excellent map titled
“Soybean Research Network in Japan.” It lists and shows
each of the 6 soybean breeding centers, the 7 experiment
stations for testing speciﬁc characteristics, and the 15
experiment stations for testing local adaptability. Graphs
show precipitation and average air temperature year-round at
5 of the main stations. The chief soybean breeder is Nobuo
Takahashi. This station has developed and released 16
registered and 6 non-registered soybean varieties between
1962 and 1991; the most famous are Enrei (released in
1971), Tanrei (1978), Tamahomare (1980), Tachinagaha
(1986), Ootsuru (1988), Ayahikari (1991).
Breeding objectives: 1. High yielding ability: more
than 4.5 tonnes/ha in experimental ﬁelds. 2. Late planting
adaptability: more than 3.0 tonnes/ha after winter wheat. 3.
Suitability for mechanical harvesting: lodging resistance,
non-shattering, lowest pod weight. 4. Resistance to diseases
and nematodes: Soybean mosaic virus, soybean cyst
nematode, black root rot, purple seed stain. 5. Seed quality:
large seeds (more than 30 gm per 100 seeds), small seeds
for natto (less than 10 gm per 100 seeds), appearance (hilum
color, seed coat cracking, etc.), high protein (more than
45%), suitability for food processing. 6. Soybean varieties
for special [food] use: Black soybean for kuromame, green
soybean for kinako, large and ﬂat soybean for hitashimame.
Address: Shiojiri, Nagano prefecture, Japan.
3146. Pepper, Gary E. 1994. Soybeans. In: Charles J.

Arntzen and Ellen M. Ritter, eds. 1994. Encyclopedia of
Agricultural Science. 4 vols. San Diego: Academic Press.
See vol. 4, p. 193-202. Illust. Index. 29 cm. [6 ref]
• Summary: Contents: Glossary: Bradyrhizobium, cation
exchange capacity, determinate growth, green manure crop,
hectare, herbicide, lodging, pH, photoperiodic response,
shatter, variety (cultivar), vegetable oil.
Introduction. Production practices: Variety selection,
crop rotations, seedbed preparation for planting, soil
fertility–mineral nutrition, date of seeding, planting row
space, plant densities, pest management (weeds, insects,
diseases and nematodes, scouting and pest management),
harvest.
U.S. production and utilization: Production regions
and costs, protein and oil separation [crushing; a bushel
of soybeans yields a little over 11 lbs of oil and 47 lbs of
protein-rich meal], consumption.
Tables: (1) U.S. soybean production and exports (19301991). (2) Soybean production by major world growers
(1972, 1982, 1992). USA, Brazil, Argentina, China. (3)
Seeding delay effects on soybean yield in central Corn Belt
states. (4) Double-crop planting of soybeans in selected
states, average of 1990-1992 (% of acres seeded as double
crop; Georgia is highest at 46%). (5) Major soybean
producing states, average total production, and yield per
hectare for the period 1984-1993. In descending order of
tonnes produced, the states are: Illinois, Iowa, Indiana,
Minnesota, Missouri, Ohio, total USA. (6) Sources of edible
oils for the fats and world, 1991. Soybean, corn, cottonseed,
coconut, palm, rapeseed, sunﬂower, others.
Figures: Distribution of soybean Maturity Groups
adapted to North America (from Scott & Aldrich 1983).
Address: Univ. of Illinois, Urbana, IL 61801.
3147. Petunova, A.A.; Dolzhenko, W.I.; Machankova, T.A.;
Kirilenko, A.I.; Galiev, M.S. 1994. Long-term investigations
on the use of Sencor (metribuzin) in the former Soviet Union
and its successor states. Pﬂanzenschutz-Nachrichten Bayer
(English Edition; Bayer Plant Protection Reports) 47(1):5772. [18 ref. Eng; ger; fre; spa; rus]
• Summary: Between 1978 and 1980 ﬁeld trials with the
herbicide Sencor (metribuzin) were conducted on soybeans
at eight locations in the former Soviet Union: in the Ukraine
(in both the Kiev district and the Crimea), in Georgia, in
Moldova, and at four locations in the Russian Federation
(Saratov, Krasnodar, Amur district, and the Primorski
region). The herbicide was sprayed prior to the emergence of
the soya beans at an application rate of 0.4 to 1.5 kg/ha.
The results are summarized here with the speciﬁc names
of weeds and dosages. Very good control of dicotyledonous
annual weeds was achieved during emergence. Annual
grasses were harder to control. To deal with these, Sencor
had to be combined with a herbicide (such as triﬂuralin)
designed speciﬁcally for grasses. “The use of Sencor (0.5
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kg/ha) for control of annual dicotyledonous weeds and grass
weeds in preemergent soya was ofﬁcially registered in the
USSR.” Address: Research Inst. of Plant Protection, Dep. of
Plant Protection, Russian Academy of Sciences, Pushkin 6,
188620 St. Petersburg, Russia.
3148. Rosset, Peter; Benjamin, Medea. eds. 1994. The
greening of the revolution: Cuba’s experiment with organic
agriculture. Melbourne, Victoria, Australia: Ocean Press. 88
p. 22 cm. No index. [19 ref]
• Summary: Contents: Introduction. 1. Economic
development and agriculture in Cuba. 2. The crisis and
emergence of a new model. 3. Management of insect pests,
plant diseases and weeds. 4. Soil management: A key to the
new model. 5. Mobilizing labor. 6. Generating and using
knowledge. 7. Conclusion. Literature cited. Members of
Fact-Finding Mission to Cuba (Nov. 1992).
Table 1, p. 10, gives comparative statistics on Cuba in
1989 before the collapse of the Socialist Bloc. Food and
Health and Cuba’s rank in Latin America: Daily calorie
intake per capita #2. Daily protein intake per capita #4.
Infant mortality #1 (lowest). Life expectancy #2. Doctors per
person #1 (most doctors).
Education: Adult literacy #3 (92.4% vs. 95.7% for the
USA). Secondary school enrollment #1 (85% vs. 99% for the
USA). Teacher:pupil ratio #1 (21:1 vs. 24:1 for the USA).
Percentage of university students who are women #1 (54%
vs. 50% for the USA).
Economy, Agriculture, and Science: GNP per capita
#3 ($2,000 vs. $19,840 for the USA). Grain yield #2.
Population per scientist or engineer #1 (most scientists).
Movie attendance per person per year (#1, 8.5 times).
Theater attendance per person per year (#1 in the world,
2.6 times). Museum attendance per person per year (#1,
0.8 times). Physical Quality of Life Index–as evaluated by
Overseas Development Council #1 (11th worldwide, USA is
15th). Address: 1. Entomologist and Agricultural Ecologist,
Stanford Univ., Stanford, California; 2. Cofounder, Global
Exchange, San Francisco, California.
3149. Soy Products of Australia Pty. Ltd. 1994. Soy
Products–Australia, Roberts (Portfolio). Bayswater, Victoria,
Australia. 17 inserts. 30 cm.
• Summary: Unlike most portfolios, this attractive and
informative color presentation has photos and text printed
on both the outside and inside covers. The front cover shows
the company’s 4-story ﬂour mill and three white silos at
Bayswater. The inside front and back covers tell “The story
of F.G. Roberts and how he carried the message of natural
health all around Australia.” A composite sepia photo shows
Roberts and pages from early issues of his magazine Nature’s
Path to Health. Seven color photos show the inside and
outside of the manufacturing plant. On the back cover is a
list of some of the company’s products.

Enclosed in the portfolio are 17 product speciﬁcation
and analytical methods sheets, each dated between February
and May 1994. The products are: February: Full fat
debittered soy ﬂour. Full fat debittered soy grits. Full fat
lightly steamed soy ﬂour. Soy ﬁbre ﬂour. Soy hulls. Full fat
enzyme active (E.A.) or raw soy ﬂour. Wheatgerm stabilised.
March: Burger surprise (dehydrated product made of soy
grits, potato ﬂakes, soy ﬂour, etc.). Burger surprise–Hot and
spicy. Gluten free plain ﬂour (contains soy, wholegrain rice,
wholegrain maize, potato, and arrowroot ﬂours). Gluten free
self-raising ﬂour (plain ﬂour plus glucono-delta lactone and
potassium bicarbonate). Test methods: Raw materials and
ﬁnished products. Product speciﬁcation: Safety data sheet
(Types of chemicals typically used in growing soybeans–
Perfecthion 1.2 litres/hectare. Lannate 1.3 litres/hectare.
Endosulphan 1.2 litres/hectare. S.P.A. fogs its premises with
Pyrethrum, which bio-degrades in 3 days, to control insects).
April: Comparative analysis: Fullfat soy ﬂour & skim
milk. Amino acids: Typical analysis in full fat, debittered soy
ﬂour & grits at 39% protein. Figures given in mg per gram of
nitrogen.
May 1994: Rice ﬂour (gluten free, made from
wholegrain brown rice, steamed and dried prior to milling).
Maize ﬂour (gluten free, made from whole, high lysine
maize, steamed and dried prior to milling).
Note: The cover of this portfolio was ﬁrst printed in
about 1985. Address: 69 Power Road, Bayswater, VIC 3153,
Australia. Phone: (03) 729-1738.
3150. Wilcox, James R. 1994. Soybean genetics and
breeding. In: Charles J. Arntzen and Ellen M. Ritter, eds.
1994. Encyclopedia of Agricultural Science. 4 vols. San
Diego: Academic Press. See vol. 4, p. 181-92. Illust. Index.
29 cm. [4 ref]
• Summary: Contents: Glossary: Cultivar, F1, F2, F3, etc.,
genotype, heritability, inbred line, linkage group, phenotype,
restriction fragment length polymorphism (RFLP),
transgenic plants.
Introduction. Qualitative genetics. Quantitative genetics:
Hertitability traits, interrelationships among traits. Sources
of genetic variability: U.S. soybean germplasm collection,
cultivars and breeding lines, transgenic plants. Breeding
objectives for soybean: Seed yield, plant maturity, plant
height, lodging resistance, seed size (Typical seeds range
from 100 to 200 mg / seed. Very small seed, 80 to 100 mg, is
preferred for the production of natto. Large-seeded cultivars,
180 to 250 mg, have traditionally been preferred for
making tofu), seed oil content, seed protein content, disease
resistance, nematode resistance, insect resistance. Breeding
methods employed: Pedigree method, single-seed descent
(presently the most commonly used breeding method),
early generation testing, backcrossing, recurrent selection.
Performance testing of improved germplasm. Increase
and distribution of new cultivars: “Soybean cultivars
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are maintained and distributed through seed certiﬁcation
programs with four classes of seed to maintain cultivar purity
and identity”: (1) Breeder seed, produced and controlled by
the breeder. (2) Foundation seed, initially produced from
breeder seed. (3) Registered seed, produced from either
breeder or foundation seed. (4) Certiﬁed seed, produced from
registered seed.
Tables show: (1) Genes controlling traits of economic
importance in soybean. (2) Heritability estimates in
percentage for quantitatively inherited traits in progenies
from different soybean crosses. (3) Estimates of phenotypic
correlations of seed yields with other traits in progenies from
six soybean crosses.
Figures show: (1) Scatter plot–The inverse relationship
between seed protein and oil content in a cross between
two named parents. Address: USDA Agricultural Research
Service, Indiana.

In the Far East, the soybean is consumed in the form of
fermented and non-fermented foods. Fermented foods
include shoyu, miso, mato [sic, natto], and tempeh, while
non-fermented foods include soymilk (la leche de soya),
tofu, yuba (juba), and kinako. 12. The cultivation of soya in
Honduras (history).
In 1972, the Ministry of Natural Resources (Ministerio
de Recursos Naturales) reported the initiation of commercial
soybean production on a small scale in various departments
of the country (Olancho, El Paraíso and Comayagua).
Three varieties were used at that time: Biloxi, Hardee and
Jupiter. However, before these reports were made, at the
Panamerican Agricultural School (la Escuela Agrícola
Panamerican (EAP)), some hectares had already been
planted with the varieties Jupiter and Pelican. Discusses
additional developments in 1974, 1982, 1986, 1987, and
1988. Address: 1. PhD; 2. PhD.

3151. Yorinori, J. Tadashi. 1994. Fungal diseases. In:
Brazilian Agricultural Research Enterprise, National
Soybean Research Center (EMBRAPA-CNPSo), comp. and
ed. 1994. Tropical Soybean: Improvement and Production.
Rome, Italy: United Nations Food and Agriculture
Organization (FAO). 254 p. See p. 37-60. Illust. Plant and
Production Series, No. 27. [53 ref]
• Summary: Contents: Introduction. Frogeye leaf spot.
Brown spot. Leaf blight and purple seed stain. Anthracnose.
Downy mildew. Rust. Target spot and root rot. Stem canker.
Pod and stem blight. Red leaf blotch. Rhizoctonia diseases.
Sclerotium damping-off, wilt and stem rot. Sclerotinia stem
rot. Charcoal rot. Brown stem rot. Address: EMBRAPACNPSo, Londrina, PR, Brazil.

3153. Soybean Digest. 1995. Herbicide mode of action
summary. Mid-Feb. p. 16.
• Summary: This color-coded chart lists all the major U.S.
herbicide brands grouped by mode of action, and for each
assigns one of eleven modes of action–such as mobile
photosynthesis inhibitors, amino acid synthesis inhibitors,
cell membrane disrupters, lipid inhibitors, growth regulators,
cell division inhibitors, and protein synthesis inhibitors.

3152. Rosas, Juan Carlos; Young, Roberto A. 1994? El
cultivo de la soya. Quinta edición [The cultivation of
soya. 5th ed.]. Departamento de Agronomía (Zamorano,
Honduras), Publication No. AG-9603. 68 p. Undated. [Spa]
• Summary: Contents: 1. Overview: Economic importance,
chemical composition, history, taxonomy. 2. Morphology
of the soybean plant. 3. Physiology of the growth and
development of the soybean plant: Stages of development.
4. Environmental factors that affect the cultivation of soya:
Soil, water, irrigation, light / photoperiod, temperature,
period of growth. 5. Practical cultivation: Preparation of the
soil, time of planting, density of planting, quantity of seeds,
systems of cultivation, control of weeds (methods of weed
control, chemical control). 6. Mineral nutrition of soybeans
(and inoculation). 7. Diseases that affect the cultivation of
soybeans and their management: Bacterial, fungal, viral,
other, seed treatment. 7. Insects that attack soybeans. 8.
Harvest and storing. 10. Improvement of soybeans. 11.
Processing and utilization: Industrial processing (extraction
of oil, soy ﬂours, soy protein concentrates {concentrados
proteícos de soya}, soybean cake). Direct consumption:

3154. Holmberg, Mike. 1995. Matched sets: IMI corn and
STS soybeans are the ﬁrst of many crops designed for
speciﬁc herbicides]. Successful Farming 93(3):34-35. MidFeb.
• Summary: The top priority for seed companies is still
yield, not herbicide tolerance.
Asgrow, Pioneer, Hartz, Ciba and Dairyland are
developing Roundup-Ready soybeans with the ﬁrst varieties
expected to be ready in 1996. Address: Farm Chemical
Editor.
3155. Image Sandoz: La Lettre de Sandoz en France (RueilMalmaison). 1995. Groupe Sandoz International: Résultats
de l’année 1994 [The International Sandoz Group: Financial
results for 1994]. No. 21. Feb. p. 3. [Fre]
• Summary: In 1994 the Sandoz Group worldwide had
sales of 15.9 billion French francs, up 5% from 1993. The
company is divided into two major sectors: Life Sciences,
and Chemicals & Environment. The three divisions within
the Life Sciences sector had the following sales (in millions
of French francs) during 1994: Pharmaceutical 7,196 (down
2% from 1993), nutrition 2,771 (up 61% from 1993), and
seeds 955 (down 3% from 1993). The three divisions within
the Chemical & Environment sector had the following
sales (in millions of French francs) during 1994: Chemical
products 2,324 (down 7% from 1993), agro (agrichemical,
mainly herbicides) 1368 (up 4%), construction and
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environment 1256 (up 2%).
The remarkable growth of sales in the nutrition division
was aided by acquisitions, such as that of Gerber on 25 Aug.
1994, which added the equivalent of 552 million French
francs. Without acquisitions, sales of the nutrition division
grew by about 2% in local currencies. The soaring sales of
Ovomaltine in Asia and the sectors of Health Foods and
clinical nutrition in Europe were way above average.
Note: This periodical is an internal publication of
Sandoz in France. Address: France.
3156. Chivinge, O.A.; Schweppenhauser, M.A. 1995.
Competition of soybean with blackjack (Bidens pilosa
L.) and pigweed (Amaranthus hybridus L.). African Crop
Science Journal 3(1):73-82. March. [30 ref. Eng; fre]
• Summary: “Field studies were conducted to evaluate
competitiveness between blackjack or pigweed and soybean
using replacement series.” “Pigweed caused much more
reduction in soybean yield components than blackjacks.”
Address: Crop Science Dep., Univ. of Zimbabwe, P.O. Box
MP 167, Mt. Pleasant, Harare, Zimbabwe.
3157. Smith, Paul; Smith, Ron. 1995. Re: History of early
soybean production in Australia. Letter to William Shurtleff
at Soyfoods Center, April 11. 5 p. Handwritten, without
signature (fax).
• Summary: In 1851 we had goldrushes in Victoria at
Ballarat and Bendigo. There were also goldﬁelds before
and after in New South Wales [at places like Hill End and
Sofala], and goldmines at Beechworth in northeastern
Victoria and a very large alluvial gold dredge at nearby El
Dorado. All of these brought large numbers of Chinese to the
area. In addition to gold mining, many of the Chinese turned
their hands to market gardening. I have often wondered if
they brought soybeans to Australia and tried to grow them. I
have asked but have not been able to get an answer. There is
a Chinese section to the cemetery at Beechworth.
Note: With the goldrushes came a huge inﬂux of
immigrants, the continent’s population increasing threefold
from 430,000 in 1851 to 1.7 million in 1871.
During the 1930s, F.G. Roberts and others were
experimenting with soybean cultivation in Australia on
a small home-garden and experimental level. An article
in Nature’s Path to Health (15 July 1936, p. 35-36) gives
details. F.G. Roberts’ ﬁrst planted soya beans in his home
garden on 1 May 1935. The four varieties (black, brown,
green, and yellow) broke ground on May 15 and by the
end of August had produced about 28 pounds of seed. A
table gives detailed results. The black variety was the best
producer, with a 56-fold increase of seed. The yellow variety
gave poorest increase, 34-fold. Mrs. Drury also produced a
“very proliﬁc crop” in her garden at Murrumbeena; a sample
was displayed at “Kalimna,” Melbourne. Other gardeners,
too, had equal success. Roberts concluded: “The Soya Bean

has been very successfully grown in Australia.”
But there were no commercial crops until the 1950s. In
1951, the ﬁrst commercial crops were produced in Kingaroo,
where Archie Kerr was the lead agronomist and, from the
late 1940s, the farmers were particularly progressive and
innovative. Ron Smith urged them on.
“In the late 1940s and early 1950s all soybeans [in
Australia] were grown under dry; and farming techniques
and were extremely vulnerable to dry Februarys. Yields were
poor, often ½ to 3/4 ton/acre, if they bore any crop at all,
until the advent of irrigation, which greatly improved both
the yields and reliability of the crop.”
In 1958, a huge irrigation scheme was developed at
Coleambally, N.S.W., primarily to grow cotton. The cotton
was not successful and the area is now used to grow rice,
maize, sorghum, wheat, oats, barley, soy and mung beans.
In the early 1960s an American, Roy Eykamp,
developed irrigation at Quirindi, N.S.W., tapping into the
huge underground artesian basin.
The Pyle family at Berrigan, N.S.W., began growing
experimental plots in the early 1960s. Likewise the Thomas
family at Finley.
“It had taken nearly 10 years for soybeans to become
an established, successful crop in Queensland. The same
was to happen in New South Wales and its Riverina district.
Time was needed for plant breeding programs to develop; for
farmers to familiarize themselves with the crop and its insect
and disease problems. It also took much longer to achieve
realistic and stable prices in the Riverina district–until the
mid-1980s.”
3158. Buzzell, Dick. 1995. What’s new in soybean breeding
[in Ontario]. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada) 8(1):2. April.
• Summary: “The goal of soybean variety development at
the Harrow Research Centre is to produce varieties with
improved quality for processing into soyfoods. At the same
time, improvements are made in disease and pest resistance,
soybean yield, and other traits required by soybean growers.”
Soybeans with a higher protein content will have to be
more expensive. “We are also selecting for differences in
protein composition, since this may affect the making of
different kinds of tofu. Also, some consumers may prefer
the natural ﬂavour of soybeans, whereas others may prefer
a more bland ﬂavour, so both kinds are being selected.”
Address: PhD, Soybean Breeder, Harrow Research Centre,
Harrow, ONT, Canada.
3159. Monsanto Company. 1995. Annual report to
shareholders–1994. St. Louis, Missouri. 64 p. 28 cm.
• Summary: In 1994, Monsanto reported record net income
of $622 million (up from 494 million in 1993) and record
earnings per share of $5.32 (up from $4.10 in 1993). Annual
dividends increased to $2.52 per share. “Monsanto has
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paid quarterly dividends on its common shares without
interruption since 1928, and has increased the dividend in
each of the past 22 years. Since 1989, our dividend on a
calendar year basis has increased 49.7 percent.”
The Chairman and CEO is Richard J. Mahoney. The
company has 4 main operating units: The agricultural group,
the chemical group, Searle, and the NutraSweet Company.
Among the company’s well-known brands are Roundup and
Lasso herbicides, Ortho lawn-and-garden products (acquired
from Chevron Chemical Co. in May 1993 by Solaris), and
NutraSweet brand sweetener. Recently approved products
include Posilac bovine somatotropin (BST; bovine growth
hormone). The volume of Roundup herbicide sold worldwide
has doubled in 4 years from 100 units in 1990 to 200 units
in 1994. Roundup is now entering its third decade on the
market. Sales of Roundup increases proportionally as more
and more farmers adopt conservation tillage, where they
plow less and use more herbicides. “The growing global
popularity of conservation tillage extended to an estimated
7-10% of suitable farmland in 1994.
Posilac brand bovine somatotropin (BST) “increases the
efﬁciency of milk production in cows. After one year on the
market, roughly 13,000 U.S. dairy producers have purchased
Posilac. Monsanto estimates that those producers own
approximately 30% of U.S. dairy cows.” Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: (314)
694-5432.
3160. Tidewater Agricultural Research and Extension
Center, Information Series. 1995. Soybean research in
Virginia–1994. No. 359. 14 p. April. (Virginia Polytechnic
Inst. and State Univ. with Virginia State Univ.).
• Summary: Contents: Part I: Breeding/genotype evaluation:
1. Breeding soybean varieties adapted to Virginia, by G.R.
Buss. 2. Breeding soybeans for specialty soyfoods markets,
by G.R. Buss and P. Chen. 3. Screening soybean varieties
for resistance to soybean mosaic virus, by G.R. Buss and P.
Chen. 4. Field evaluation of varieties for reaction to ‘Essex
Disease,’ by G.R. Buss. 5. Evaluation of vegetable-type
soybeans for corn earworm resistance, by M. Kraemer and
M. Rangappa. 6. The association among nutrient content,
anti-nutritional factors and green pod yield and size of
soybean, by T. Mebrahtu, A. Mohamed, and A. Elmi. 7.
Protein accumulation in vegetable-type soybean seed during
development, by A. Mohamed, T. Mebrahtu, and A. Elmi.
8. Evaluation of unique soybean germplasm lines to reduce
yield loss by deer browsing, by P.F. Reese, Jr. and G.R. Buss.
Part II: Cultural practices. 9. Early planted early
maturing soybean production systems, by P.R. Reese, Jr.
10. Evaluation of foliar methanol applications to enhance
soybean yields, by P.F. Reese, Jr., and H.L. Bhardwaj. 11.
Yield response of Hutcheson soybean to selected plant
growth regulators, by E.G. Sagaral, et al.
Part III: Insect and weed control. 3 papers. Address:

Virginia.
3161. Mebrahtu, T.; Kraemer, M.E. 1995. Genetic and
genotype x environment effects of Mexican bean beetle
defoliation on vegetable-type soybean genotypes. Soybean
Genetics Newsletter 22:208-11. May. [5 ref]
• Summary: “This study included 129 vegetable-type
soybean genotypes, 22 grain-type, six MBB-[Mexican bean
beetle] susceptible and sixteen MBB-resistant genotypes.
The vegetable-type genotypes were selected based on seed
size (<10g/100 seeds or >20 g/100 seeds).” Address: Virginia
State Univ., P.O. Box 9289, Petersburg, Virginia.
3162. Centerpoint (AVRDC, Shanhua, Taiwan). 1995. A
bright future for vegetable soybean. 13(1):10. June.
• Summary: “The improvement of vegetable soybean is
one of AVRDC’s most successful plant breeding efforts.
The commodity has great potential to enhance the diets
of people in the developing countries of Asia, Africa, and
Latin America. Since millions of people in these continents
use green soybeans as a vegetable, AVRDC is developing
varieties adapted to the tropics and subtropics.
“The major breeding objectives are higher yield
potential, disease resistance–including bacterial pustule,
downy mildew, and soybean rust resistance/tolerance–and
good consumer qualities. The horticultural characteristics
include pod and seed color, appearance, ﬂavor, texture, taste,
size of pod and seed, and the number of seeds per pod.
“Vegetable soybean is harvested while the pod is still
green with the seeds ﬁlling 80-90% of the pod. The green
beans can be shelled, cooked separately or with meat and
other vegetables. They make good snacks as well. The beans
have a slightly sweet taste compared to grain soybean.
Around 25% of the biomass is pod and some 75% of the
biomass nitrogen can be recycled in the soil.
“A total of 1589 crossed seeds from 41 hybridizations
were obtained by the soybean breeding program.”
“In 1994 trials, the standard pod yield was 10.1 t/
ha for selected entries at AVRDC. At the Tainan District
Agricultural Improvement Station in Taiwan, the highest
yield was 13.8 tons per hectare in 88 days.
“Although AVRDC’s vegetable soybean improvement
program is designed for the tropics and subtropics, spin-offs
could be used for temperate environments as well.”
A photo shows many green vegetable soybean pods.
3163. Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota). 1995. Minnesota
milestones: Preference [soy-based herbicide surfactant] has
evolved into an entire product line for Cenex/Land O’Lakes.
4(3):2. July.
• Summary: During 3 years on the market, Preference has
been applied to 27 million acres. A soy-based adjuvant
named Destiny has just been launched and is expected to be
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applied to more than 100,000 acres this summer. Three more
non-soy products have been added to the line: two nitrogen
premixes and a corn-based product named Class Act. Bob
Herzﬁeld of Land O’Lakes says the company is developing
more new products using these technologies.
3164. Holmberg, Mike. 1995. Production [use of Roundup
on soybeans]. Successful Farming 93(9):49. Sept.
• Summary: “Now, with Roundup Ready soybeans fully
labeled and about to hit the ground next year, it will be
interesting to see what impact Roundup has on the price of
competing herbicides.”
“Representatives of competing companies are already
at work trying to show that Roundup isn’t a weed-control
panacea.”
Note: This is the earliest published English-language
document seen (Sept. 2010) that contains the term “Roundup
Ready” or “Roundup Ready soybeans.” Address: Farm
Chemicals Editor.
3165. Johnson, Lawrence A.; Myers, Deland J. 1995.
Industrial uses for soybeans. In: D.R. Erickson, ed. 1995.
Practical Handbook of Soybean Processing and Utilization.
Champaign, Illinois: American Oil Chemists’ Society Press;
St. Louis, Missouri: United Soybean Board. viii + 584 p. See
p. 380-427. Chap. 21. [129 ref]
• Summary: Contents: Introduction: Early industrial uses in
the Orient, early industrial uses in the West (Early industrial
uses for soybean oil, early industrial uses for soybean
protein). The chemurgic movement. Industrial uses for
soybean protein: Wood adhesives (history and background,
performance properties, technology, markets, current interest.
Note: These subcategories are repeated for each application),
plastics, textiles ﬁbers, paper coatings, other industrial uses
for soy protein (paper and textile sizing, building materials,
wallpaper, miscellaneous adhesives {shotgun shell casings,
charcoal briquets}, water-thinned paints, powder and paste
paints, resin-oil emulsion and latex paints, printing ink, ﬁreﬁghting foams, other miscellaneous industrial uses for soy
protein {soy meal in mixed fertilizers, sticker and spreader in
agricultural sprays–Spraysoy, fermentation media, honeybee
diets}).
Industrial uses of soybean oil: Paints, coatings, and
varnishes, plasticizers, drying oil products (linoleum,
oil cloth, sealing and caulking compounds, rubberlike
materials, core oils), lubricants and ﬂuids (bar chain oils for
chainsaws, irrigation well lubricants, hydraulic ﬂuids, slip
or release agents for concrete and asphalt), oleochemicals
(dimer acids, trimer acids, diacids, alcohols, amines,
amides, esters, polyamide resins, soaps, detergents, and
surfactants), diesel fuel, printing ink, other industrial uses
for soybean oil (dust suppressants, herbicide and insecticide
carriers), miscellaneous uses (antifoam agent in aerated
fermentations such as production of penicillin, streptomycin,

and tetracycline; soybean oil also signiﬁcantly increases
antibiotic yields, probably by providing nutrients; material
to delay onset of blooms on fruit trees, thus reducing
susceptibility to frost damage).
Soybean hulls in industrial products. Potential for
increased usage of soybean products in industrial products.
Tables: 1. Basic soybean adhesive formulation. 2.
Utilization of soybean oil and all fats and oils in the United
States for industrial products (million lb, 1955-1990;
the largest uses for soybean oil in 1990 were in resins
and plastics {106}, and paints and varnishes {50}). 3.
Comparative properties of diesel and soy diesel fuels. 4.
Emissions for diesel engines operating on different fuels and
engine conﬁgurations.
Photos show: 1. Henry Ford slamming an ax into a 1940
automobile trunk lid made of plastic based on soy protein. 2.
Newly developed plastics (plate, spoon, golf tee) containing
soy protein, corn starch, and other food-grade ingredients.
3. Henry Ford in 1941 wearing a soy protein suit, sitting on
a haystack looking at his straw hat. 4. Wood- and granitelike building materials produced with soy ﬂour and recycled
newspapers by Phenix Co., Mankato, Minnesota.
Other ﬁgures: 21.5. Chemicals used in converting
soybean oil into alkyd resins. 21.6. Chemical reactions
involved in epoxidation of soybean oil and stabilization of
polyvinylchloride (PVC). 21.7. Oleochemical derivation
pathways. 21.8. Structures and reactions of common
oleochemicals. 21.9. Prices and price ratios between
petroleum and soybeans and soybean products. Address:
1. Center for Crops Utilization Research; 2. Dep. of Food
Science and Human Nutrition. Both: Iowa State Univ., Ames,
Iowa.
3166. Pioneer Hi-Bred International Inc. 1995. The soy
innovator: the latest in soybean technology from the leader
in soybeans. Pioneer will release high-yielding varieties with
herbicide resistant traits. Soybean Digest. Aug/Sep. 2-page
insert.
• Summary: “In 1996, after extensive and thorough testing
to ensure top performance and a complete genetic package,
Pioneer Hi-Bred International, Inc. plans to introduce the
ﬁrst Pioneer® brand varieties with herbicide resistance traits.
“Pioneer® brand 9323, an early Group III variety with
the STS (1) (sulfonylurea-tolerant soybeans) trait, will be
widely available to U.S. farmers. This variety has enhanced
tolerance to sulfonylurea herbicides such as Classic (1),
Pinnacle (1) and Synchrony (1) STS (1).
“Pioneer also plans to have Group III Pioneer brand
varieties with the Roundup Ready (2) gene (which gives
resistance to glyphosate, the active ingredient in Roundup (2)
herbicide) available in limited quantities.”
“(1) Trademark Du Pont Company.
“(2) Trademark Monsanto Company.”
Note 1. This is the earliest document seen announcing a
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completely new type of soybean, one with herbicide resistant
traits. Roundup Ready soybeans, from Monsanto, were also
the same basic type.
Note 2. This insert is self-described as an “advertorial”
rather than an ad.
3167. Woerful, John B. 1995. Harvest, storage, handling,
and trading of soybeans. In: D.R. Erickson, ed. 1995.
Practical Handbook of Soybean Processing and Utilization.
Champaign, Illinois: American Oil Chemists’ Society Press;
St. Louis, Missouri: United Soybean Board. viii + 584 p. See
p. 39-55. Chap. 4. [12 ref]
• Summary: Contents: Introduction: Harvest, distribution.
Grading soybeans: Damaged kernels, foreign material, splits,
relation of grading factors to crude soybean oil quality, heat
damage. Drying soybeans. Storage facilities. Transportation
and handling. Damage in handling and shipping. Trading:
Cash markets, futures markets, hedging. Safety. Pest control.
Address: Consultant, Tucson, Arizona.
3168. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1995. Center for Soybean
Improvement takes innovative research approach. 2(3):3.
Oct.
• Summary: In 1992 at the University of Georgia a diverse
group of scientists united to form a problem solving unit
known as the Center for Soybean Improvement. According to
Roger Boerma, a soybean breeder and geneticist, who serves
as coordinator of the Center, it isn’t a place, but rather a
group of people, including researchers, growers, processors,
and educators, all dedicated to promoting cooperation and
innovation among soybean scientists. Today the center is
expanding its mission to include scientists from across the
southeast.
The Center’s programs, which focus on increasing yields
and pest resistance, are supported in large part by soybean
farmers through the Georgia Soybean Association and the
Georgia Agricultural Commodity Commission for Soybeans.
3169. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1995. Soybean rust workshop aims
to protect U.S. crop. 2(3):6-7. Oct.
• Summary: More than a year ago the disease know as
soybean rust was discovered on three of the Hawaiian
islands. Soybean rust is caused by two types of fungi,
Phakopsora pachyrhizi, which is found in Asia, and
Phakopsora meibomiae, which is found in Latin America.
Of the two, the Asian variety is much more damaging to
soybeans. A 1991 study found that introduction of the disease
into the continental United States had the potential to reduce
yields by 10% in nearly all soybean growing areas, with
losses of up to 50% in the Mississippi delta and southern
coastal areas.
On Aug. 9-11 nine scientiﬁc experts from across the

United States gathered at the National Soybean Research
Laboratory (Urbana, Illinois) to discuss the current state
of knowledge about soybean rust and to examine possible
measures to control the spread of the disease. Major funding
for this national workshop was provided by the United
Soybean Board.
3170. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1995. Researchers tap genetic
biodiversity for beneﬁt of soybean producers. 2(3):4-5. Oct.
• Summary: “Millions of years after their ancestors
parted company on the northern shores of Australia, the
world-roaming soybean plant, Glycine max, and its wild
perennial relative, Glycine tomentella have been reunited
by researchers from Australia and the United States.” “The
breakthrough came after near 15 years of painstaking
laboratory work by Theodore Hymowitz, professor of plant
sciences, and his co-workers in the Department of Plant
Sciences at the University of Illinois.” In 1993 they ﬁrst
succeeded in producing fertile soybeans containing genes
from the Australian relative, commonly known as “woolly
Glycine.” Researchers hope that the new types soybeans
will be able to thrive in dry conditions and have resistance
to major diseases, especially soybean rust–which has not yet
invaded the continental United States, though it is found on
soybeans in Hawaii.
“The ancestor of the soybean and its Australian cousins
probably evolved in Southeast Asia tens of millions of years
ago. Australia at that time was much further south than it is
today. After slowly drifting north, the Australian continent
ﬁnally collided with Southeast Asia about 15 million years
ago. The soybean ancestor was one of many Asian plants that
used this opportunity move into Australia. The plants that
stayed in Asia evolved into a wild annual type of soybean
that was domesticated in China about 1100 B.C. In Australia,
the soybean ancestor evolved into at least 16 different
perennial species that today grow wild across much of the
continent and on many south Paciﬁc islands.”
At the University of Illinois, Prof. Hymowitz began
his research program in 1976 with the idea of tapping the
genetic diversity of wild perennial Glycine species for
the beneﬁt of soybean producers. In 1976 only six wild
perennial species were known. Today the number stands
at 16. Hymowitz ran into obstacle after obstacle, as each
cross he tried produced a sterile plant. Finally in 1993, he
and his colleague Ram Singh, created a series of fertile
plants containing all 40 soybean chromosomes plus one
from woolly Glycine–carrying the trait of resistance to rust.
If rust “comes to the mainland of the United States, the
impact would be enormous. Much of the production in the
southern states would be threatened.” Hymowitz is working
with Tony Brown and other scientists from CSIRO in
Canberra, Australia, to screen lines of wild Glycine that carry
resistance to the Asian rust. There is no other known source
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of ﬁeld resistance to rust.
A photo shows Prof. Hymowitz examining the ﬂowers
of hybrids developed by crossing the domestic soybean with
wild perennial soybean relatives from Australia.
3171. Vegetarian Times. 1995. Pesticides–Pro and con: Are
chemical residues really bad for your health? Nov. p. 68-69,
70, 72-75.
• Summary: A very interesting debate between (1)
Bruce Ames, PhD, director of the National Institute of
Environmental Health Sciences Center at the University
of California-Berkeley and co-author of numerous studies
on the cancer-causing effects of pesticides and naturally
occurring chemicals in foods; and (2) Richard Wiles, director
of the Agricultural Pollution Prevention Project at the
Washington DC-based Environmental Working Group and
co-author of Pesticides in Children’s Food (EWG, 1993).
Address: Managing editor, Vegetarian Times.
3172. Campbell, T. Colin. 1995. Chemical carcinogens: How
safe are you? Nutrition Advocate (Ithaca, New York) 1(6):1,
8. Dec. [3 ref]
• Summary: We have heard that carcinogens cause cancer
and anticarcinogens prevent cancer. In 1983 this idea was
well articulated by Prof. Bruce Ames of the University of
California in the prestigious journal Science (221:1256-64).
In the late 1950s an herbicide used on cranberries was found
to be capable of causing thyroid tumors in experimental
animals. The announcement appeared shortly before
Thanksgiving and the cranberry business took an immediate
nosedive. Shortly thereafter, in 1958, “Congress took its
own style of nose dive by amending the Food and Drug law
to include the Delaney Clause. This said that any chemical
shown to cause tumors in experimental animals should be
banned for human use.”
A discussion of the shortcomings of this approach
is given. “While we must be cautious about adding more
chemical carcinogens to our environment, we also must
recognize what is, in effect, the most relevant carcinogen of
all–an animal-based diet, due both to the presence of cancer
promoting agents and the absence of protective agents from
plants... No chemical carcinogen is nearly so important in
causing human cancer as animal protein.” A photo shows Dr.
Colin Campbell. Address: Jacob Gould Schurman Prof. of
Nutritional Biochemistry, Cornell Univ., Ithaca, New York.
3173. Jacobsen, Barry J. 1995. Third National IPM
Symposium/Workshop: Second announcement (Brochure).
Washington, DC: USDA. 4 p. 28 cm.
• Summary: This symposium will be held on 27 Feb. to 1
March 1996 in Washington, DC, at the Sheraton-Washington
Hotel. Gives a detailed, tentative program. Address: USDA
IPM Coordinator, Ag Box 2220, Washington, DC 202502220.

3174. Lepe, Linda Francetic. 1995. Food biotechnology
begins to deliver on its promise: Regulatory hurdles cleared.
Focus (Corning Hazleton, Madison, Wisconsin) No. 57. p.
1-5. Dec.
• Summary: Genetically engineering (transgenic), herbicideresistant soybeans are poised for commercial introduction,
expected in 1996. They will allow greater use of the
herbicide glyphosate, which breaks down rapidly in the soil.
Developers of these soybeans include Monsanto, Asgrow,
Northrup King, DeKalb, Dairyland, and others. The FDA
will not require special labels for such products.
A biotech coagulant has already captured the
cheesemaking market. Genetically engineered
microorganisms now produce a pure form of chymosin
identical to the chymosin enzyme found in rennet, a
substance extracted from the fourth stomach of milk-fed
calves. Several laboratories are working to develop wheat
with improved gluten–which is a complex of some 50
individual proteins. Address: Account executive, Corning
Hazleton’s business development group.
3175. Minnesota Soybean Research & Promotion Council.
1995. MinnSoy Digest: Annual report, September 1, 1994–
August 31, 1995 (Leaﬂet). North Mankato, Minnesota. 2 p.
Dec. 28 cm.
• Summary: During the 1994/95 ﬁscal the Minnesota
Council spent $2,064,626 as follows: Research–$919,525
(44% of total) spent on breeding and genetics, disease and
pest resistance, weed competitiveness, improving protein
and oil content (Toyopro, a new high protein special purpose
variety aimed at the food market was developed by the
University of Minnesota and released), food science and
nutrition (Research scientists at the University of Minnesota
examined the cancer-preventive properties of soybeans),
soybean production (studied conservation tillage).
Promotion–$333,553 (16%) spent on defending,
maintaining and expanding markets for soybeans. Consumer
information–$283,615 (14%). “Projects in this area were
designed to maintain the market share of soybean oil and
increase awareness of the beneﬁts of all soy food products.
In addition, to educate and inform the consumer about the
everyday use of soy in order to increase the purchase of soybased food products.”
Producer communications–$198,323 (10%) spent to
inform producers about the activities and programs being
conducted with funding from the national soybean checkoff.
There were radio spots called “’Soy Minutes,’ sponsorship
of two pages in 8 issues of the MinnSoy Voice newsletter,
six inserts in the Soybean Digest magazine, three soybean
leadership conferences, and ongoing efforts to maintain good
working relationships with all media.”
Industry information–$160,379 (8%) spent on export
relations, trade teams, biodiesel, oil for soy ink (At the end
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of ﬁscal year 1995 it was determined that 96% of the state’s
newspapers were using soy ink). Address: 360 Pierce Ave.,
Suite 110, North Mankato, Minnesota 56003. Phone: 507388-1635.
3176. Avery, Dennis T. 1995. Saving the planet with
pesticides and plastic: The environmental triumph of highyield farming. Indianapolis, Indiana: Hudson Institute. x +
432 p. Illust. Index. 23 cm. [200+* ref]
• Summary: Contents: Acknowledgments. Preface (which
begins: “If one listens to the latest pronouncements of a
number of prominent environmentalists, things seem to be
dire indeed. According to them, the world is running out
of food, land, trees, soil, fresh water, and just about any
other resource one might think important”). Introduction
(which begins: “I never meant to write this book. I had been
writing another book, about the critical importance of trade
liberalization for American agriculture. Suddenly I realized
this one was more important”). 1. Saving lives and wildlife.
2. Wildlife and acres not plowed. 3. There is no upward
population spiral. 4. Preventing cancer with pesticides. 5.
Children, farmers, and pesticides. 6. The empty threat of
DDT. 7. Do the rat tests mean anything. 8. There is lots less
hunger than we’ve been told. 9. Organic farming can’t save
the environment. 10. Who has a soil crisis. 11. Is high-yield
farming sustainable. 12. Seeds of success. 13. Drink up, the
water’s ﬁne. 14. If we stop wasting water. 15. Sustaining
our water quality. 16. More people and more trees: Saving
forests with technology. 17. Can we rescue the rain
forests? 18. Saving the planet with plastic. 19. Conserving
with cows. 20. Farming’s radical middle ground. 21. The
environmental need for free farm trade. 22. New incentives
for bad regulation. 23. Who are these people? (environmental
purists, the Greens, fans of big government, power seekers,
the rich and the near-rich, those who fear chemicals, organic
farmers, population-phobes, those who superimpose myths
on history, the worriers, the guilt-ridden, true believers
lacking something to believe in).
Note: This book tells the other side of the story–the side
that environmentalists overlook. Nevertheless, it is full of
half-truths and deliberate deception. One good example is
Chapter 3, “There is no upward population spiral.” Avery
correctly points out that rates of population growth have
been decreasing; they peaked at about 2.1% in 1970. This
is deﬁnitely good news. But he deliberately fails to mention
that the absolute number of people added to the population of
the Earth increases by about 77 million each year, so that the
population of our planet increases by about one United States
full of people (300 million) every four years. How much
longer can this go on? It is unsustainable!
Each chapter starts with (1) Mythmakers say–then
several quotations. (2) Reality says–then several opposing
quotations.
Note 1. This book may be, in part, a response to the

growing concern that pesticides and plastics contain hormone
disrupters that are potentially damaging to human health.
The soybean is mentioned only on p. 121 in a context
that is unclear. First he notes that Dr. Paul Waggoner, a
distinguished scientist at the Connecticut Agricultural
Experiment Station, is the latest to conﬁrm the world’s huge
“carrying capacity.” His study, titled How Much Land Can
Ten Billion People Spare for Nature, was published by the
Council for Agricultural Science and Technology (CAST).
“Waggoner concludes that the current globe’s cropland
could produce a vegetarian diet for 10 billion people right
now, and with current yield levels (if we converted the
land that is currently in pasture for draft animals to crops
instead [a Huge “if”]). Waggoner further concludes that if we
continue to pursue new research and technology, we might
be able to feed 10 billion people in 2050 at affordable prices
with less cropland than we need today.
“From the Encyclopedia Britannica: ‘SOYBEAN:
Surely one of the most depressing statements ever made
is that the world could support a population of 16,000
million people [16 billion in U.S. numbers] if everyone ate
soybeans instead of meat. An acre of these beans can keep a
moderately active man alive (but not necessarily contented)
for 2200 days, which the same acre could keep him for only
75 days if he lived on beef. The soybean is the richest natural
vegetable food known to man–and one of the dullest.’”
The passage above clearly appears to be a quotation
from the Encyclopedia Britannica. Yet the tone and wording
does not seem to match that of this highly respected,
venerable publication. Since Avery does not cite the edition
of the Encyclopedia from which he quoted, we decided to
look for the quotation. We found it (on Google Books) in The
Cook’s Encyclopedia, by Tom Stobart (1981, p. 457).
About the author: Dennis T. Avery (born 24 Oct. 1936)
“grew up on a Michigan dairy farm and studied agricultural
economics at Michigan State University and the University
of Wisconsin. He holds awards for outstanding performance
from three different government agencies and was awarded
the National Intelligence Medal of Achievement in 1983.
“Mr. Avery served for nearly a decade (1980-88) as
senior agricultural analyst for the U.S. Department of State,
where he was responsible for assessing the foreign-policy
implications of food and farming developments worldwide.”
In 1995 Avery was a Senior Fellow at the Hudson
Institute and director of the Hudson’s Center for Global Food
Issues.
The Hudson Institute is an American, conservative,
non-proﬁt think tank founded in 1961, in Croton-on-Hudson,
New York, by futurist, military strategist, and systems
theorist Herman Kahn and his colleagues at the RAND
Corporation. It moved to Indianapolis, Indiana, in 1984 and
to Washington, DC, in 2004. Address: Senior Fellow, Hudson
Inst., Indianapolis, Indiana.
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3177. Javaid, I.; Joshi, J.M. 1995. Trap cropping in insect
pest management. J. of Sustainable Agriculture 5(1-2):117136. [67 ref]
• Summary: Pages 121-23, and 128-29 discuss trap cropping
for soybeans: Mexican bean beetles in Delaware, Maryland,
and Virginia; bean leaf beetle and stink bugs in Mississippi;
stink bugs in Nigeria and Brazil; two scarabaeid beetles in
Taiwan; pentatomids in Georgia. No mention is made of
soybeans grown in Botswana. Address: 1. Botswana College
of Agriculture, Faculty of Agriculture, Gaborone, Botswana;
2. Univ. of Maryland Eastern Shore, Princess Anne, MD
21853-1299.
3178. Jeavons, John. 1995. How to grow more vegetables,
fruits, nuts, berries, grains, and other crops than you ever
thought possible on less land than you can imagine. 5th ed.
Revised. Berkeley, California: Ten Speed Press. xxiv + 201
p. Illust. No index. 28 cm. [1188* ref]
• Summary: An extensively revised edition of this classic by
a great, original thinker and researcher. On the inside front
and rear covers is an excellent chronology of Jeavons’ work
from 1972 to 1994. Contents: A perspective for the future.
Biointensive made simple. A general preface. An historical
introduction. History and philosophy. Bed preparation.
Sustainability. Compost. Fertilization. Seed propagation.
Making the garden plan. Companion planting. A balanced
natural backyard ecosystem and insect life. Bibliography.
Who is ecology action?
A table titled “Calorie, grain, protein source, vegetable
oil crops” (p. 88-91) gives much useful information on
soybeans–both green and dry. Address: Ecology Action,
5798 Ridgewood Rd., Willits, California 95490-9730. Phone:
707-459-0150.
3179. Rice, Elroy L. 1995. Biological control of weeds and
plant diseases: advances in applied allelopathy. Norman and
London: University of Oklahoma Press. viii + 439 p. Illust.
Index. 24 cm. [589* ref]
• Summary: Contents: Preface. 1. Introduction and
Introduction and Allelopathic Effects of Crop Plants on Crop
Plants. 2. Allelopathic Effects of Weeds on Crop Plants. 3.
Other Roles of Allelopathy in Agriculture. 4. Allelopathy
in the Biological Control of Weeds. 5. Allelopathy in
Bacterial and Fungal Diseases of Plants. 6. Allelopathy in the
Biological Control of Plant Diseases: Host Plants A-M. 7.
Allelopathy in the Biological Control of Plant Diseases: Host
Plants N-Z. 8. Allelopathy in Forestry. Afterword.
3180. Stirz, A.V.; Carter, M.R. 1995. Conservation tillage
systems, fungal complexes and disease development in
soybean and barley rhizospheres in Prince Edward Island.
Soil and Tillage Research 34(4):225-238. [34 ref]*
Address: Prince Edward Island Dep. of Agriculture, Fisheries
and forestry, P.O. Box 1600, Charlottetown, P.E.I., C1A 7N3,

Canada.
3181. Fritsch, Peter. 1996. Top-selling Monsanto herbicide
won’t die on the vine: vigorous price cutting and new uses
keep Roundup fresh after 20 years. Wall Street Journal. Jan.
2. p. 13.
• Summary: Monsanto introduced Roundup in 1974. Its
use increased in parallel with U.S. no-till acreage. But the
biggest new use is with biotech soybeans. Roundup’s proﬁt
margin is more than 40%. Address: Staff reporter of The
Wall Street Journal.
3182. Spooner, Larry. 1996. Update on Hartz Seed, now
owned by Monsanto (Interview). SoyaScan Notes. Jan. 13.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Monsanto purchased Jacob Hartz Seed Co. in
April 1983. Larry thinks that Hartz ﬁrst produced soybeans
for seed in 1926. His source is an article published in a
booklet celebrating the company’s 50th anniversary. He
last saw this several years ago and he will try to get a copy.
He thinks that the Hartz family would have any early seed
catalogs.
Hartz Seed now grows primarily soybeans; they also
grow a little bit of wheat. They grow both conventional
varieties as well as the new Roundup Ready transgenic
soybeans. The response of farmers to Roundup Ready
soybeans has been “fantastic, almost unbelievable. I’ve been
in this business for 32 years and I’ve never seen demand for
one product like we’ve had for Roundup Ready soybeans.
Farmers like it so much because it is so simple to use and
it gives them many different alternatives with weed control
in soybeans that they have not had in the past. They have a
wide window, as we say, to spray the weeds and get excellent
control.” They have no choice in the herbicide they use,
since they must use Monsanto’s Roundup. The choice comes
in the time of spraying. Roundup has been used for years
with soybeans as a pre-plant or ‘burn-down’ herbicide. Now
farmers can use it from the day the soybean plant breaks the
soil until the end of its blooming phase–a period of at least
50 days. The longer a farmer waits, the larger the weeds are
and the more Roundup a farmer must use. A farmer can also
spray twice, as long as he doesn’t use more than 64 ounces of
technical material. Address: Hartz Seed, A Unit of Monsanto,
901 N. Park Ave., P.O. Box 946, Stuttgart, Arkansas 72160.
Phone: 1-800-932-7333.
3183. Hymowitz, Ted. 1996. Thoughts on growing soybeans
in tropical Third World countries such as Cuba: Beware of
plant diseases and insects (Interview). SoyaScan Notes. Jan.
15. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Tropical countries have no winter, so the
diseases and insects continue to accumulate, until they get
out of hand. The warmer the country and the closer to the
equator, the bigger the problem. The main way of combating
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diseases is by breeding in resistance to speciﬁc diseases;
this is done in the southern states of the USA. But there are
limits to its effectiveness, so farmers tend to spray on more
and more agrichemicals to combat both insects and diseases.
Diseases have been devastating to soybeans in Indonesia,
Taiwan (which now grows mainly green vegetable soybeans
for Japan), Malaysia, and they will become devastating to
soybeans in new countries like Cuba. In Southeast Asia, the
main disease is soybean rust. Note: Havana, Cuba, lies on
the Tropic of Cancer, 22.5º north of the equator; Sao Paulo,
Brazil, lies on the Tropic of Capricorn, the same distance
south of the equator.
In Illinois almost no chemical sprays are used against
insects or diseases, but herbicides are widely used at both the
preemergence and emergence stages. These herbicides do not
end up in the soybeans, whereas the chemicals sprayed on
the plants when they are more mature do end up in the seeds.
Address: Prof. of Plant Genetics, Univ. of Illinois, Urbana,
Illinois.
3184. Burros, Marian. 1996. Readers write in about fat,
pesticides, and safety of tofu: Eating well. New York Times.
Jan. 24. p. C6. [1 ref]
• Summary: The author buys and uses only packaged tofu,
and believes it is safe to use uncooked.
3185. Hartwig, Edgar E.; Young, L.D.; Gibson, P. 1996.
Registration of soybean germplasm line D83-3349 resistant
to sudden death syndrome, soybean cyst nematode, and two
root-knot nematodes. Crop Science 36(1):212. Jan/Feb. [4
ref]
• Summary: “The soybean... germplasm line D83-3349
(Reg. no. GP-176, P1 590578) was released for research
purposes because of its combined resistance to sudden
death syndrome [caused by Fusarium solani (Mart.) Sacc.],
soybean cyst nematode (Heterodera glycines Ichinohe),
and the southern [Meloidogyne incognita (Kofoid & White)
Chitwood] and peanut [M. arenaria (Neal) Chitwood] rootknot nematodes, along with good productivity. It is late
Group IV maturity and was developed by the USDA-ARS in
cooperation with the Mississippi Agricultural and Forestry
Experiment Station, Stoneville, MS.” Address: P.O. Box 196,
Stoneville, Mississippi 38776.
3186. Asgrow. 1996. Classiﬁed ad: Farm Supplies 3400.
Asgrow Roundup Ready Soybeans & Asgrow STS soybeans
(Ad). Kokomo Tribume (Kokomo, Indiana) p. 37.
• Summary: “Call 883-5052.”
3187. DuPont Company. 1996. Synchrony® STS® seed/
herbicide system: The Bean Machine (Ad). Soybean Digest.
Feb. p. 9.
• Summary: These soybeans have been bred [genetically
modiﬁed] to be resistant to the herbicide that comes with

them, so farmers can use more of it. The seed and herbicide
are made to work together so the herbicide does not stress
the soybean crop.
“Bushel Mania: Weeds down, satisfaction up. After its
second year of use, farmers are giving the Synchrony STS
seed/herbicide system high marks. Nine out of 10 farmers
reported the system met most or all of their needs. And of
those nine, six claimed they were extremely or very satisﬁed
with the performance of the Bean Machine.
“The reasons for satisfaction are simple: Zero crop
stress. Control of tough broad-leaves. Wide application
window. No carryover.”
“And now 2 to 3 more bushels per acre.”
3188. Feder, Barnaby J. 1996. Out of the lab, a revolution
on the farm: New genetic weapons to battle bugs and weeds.
New York Times. March 3. Section 3 (Money & Business). p.
1, 11. Sunday.
• Summary: “Biotechnology is leading to a revolution in
farming by allowing genetic characteristics to be transferred
selectively from one species to another.” A petunia gene
now protects soybean plants from Monsanto’s powerful
Roundup herbicide, allowing farmers to spray more Roundup
herbicide on “Roundup-Ready” genetically engineered
soybeans. (Note: Roundup has been used and recommended
for use on soybeans since the early 1980s). Farmers pay a
licensing fee of $5 a bag–in addition to the cost of the seeds.
Limited varieties are available from Asgrow Seed Company.
Farmers are hoping that Roundup-resistant soybeans
will reduce their reliance on costlier and more hazardous
chemicals. Under the licensing agreement, farmers must
promise not to sell or give away any seed or to save any for
planting next year. They must use Roundup herbicide (made
by Monsanto) and allow inspections by Monsanto ofﬁcials.
Monsanto and Asgrow are working together closely on
the project. But many soybean farmers are worried about
planting Roundup-resistant soybeans because the European
Union has not yet agreed to allow them to be imported. Trade
negotiators and major exporters such as ADM are conﬁdent
the problem will disappear by harvest time, in part because
they have the backing of European scientiﬁc reviews.
Similar goals are being pursued using traditional
breeding technologies. Selective breeding of mutant
soybeans, for example, allowed Du Pont and scores of seed
companies to develop popular soybean lines that tolerate Du
Pont’s powerful Synchrony herbicides, much as Asgrow’s
soybeans tolerate Roundup. First marketed in 1993,
Synchrony-resistant crops could cover as many as 5 million
of acres of farmland this year.
The genetic engineering revolution began in the mid1970s when scientists discovered an easy way to make
copies of the genes, and then to move them among species.
The results of genetic engineering, known as “transgenic”
products, ﬁrst showed up as niche items like Calgene
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Inc.’s Flav’r Sav’r tomatoes that were designed to ripen
more slowly and thus arrive fresher at supermarkets, and a
bacterially produced version of an enzyme used in cheese
production that previously had to be extracted from a
calf’s stomach. “This spring, though, the gene-shifting
technologies will ﬁnally burst out of the nation’s laboratories
and test plots and into everyday farming of crops like corn,
soybeans, and cotton.” Now the payoff begins. Ciba-Geigy
and Mycogen have spliced a gene from the common bacteria
Bacillus thuringiensis–known at Bt–into Maximizer brand
corn seeds. The seed then produces a protein hitherto found
only in bacteria, and this protein kills the European corn
borer. Cotton seeds containing the BT gene kill bollworms
and tobacco budworm while raising crop yields 15-20%.
“Coming soon will be corn or soybeans with higher oil or
protein content to make them more valuable as animal feed,
and colored cotton that will reduce the need for chemical
dyeing.”
The spread of genetic engineering into big commodity
crops will be a major test of its potential to help feed a world
that is expected to double its population over the next 40
years. “Experts say at least half of the acreage of the nation’s
major crops will be covered with plants harboring a foreign
gene early in the next century.” Executives at Pioneer HiBred International, America’s largest seed company, think
the new developments may be as important for agriculture as
the ﬁrst plow. Pioneer expects transgenic product to account
for one-third to one-half of its product lines by the year 2000.
“Other powerful new technologies are also converging on
farming, like computerized mapping of soils and yields, and
the use of satellites to precisely position planters’ sprayers
and other equipment.”
But critics fear that the nation is lurching recklessly
toward a series of giant environmental experiments that
could backﬁre. The hottest area of debate is insect-resistant
crops. The worry is that insects and weeds will quickly build
up resistance to the transgenic plants and pesticides used in
conjunction with them, possibly leaving farmers worse off
than before–after a short burst of productivity.
3189. Denhart, Roger. 1996. Processing soybeans in the
Ukraine (Interview). SoyaScan Notes. March 8-9. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: In 1991 Roger, who is a soybean producer in
Illinois, went with 70 other Americans to the Ukraine on a
short-term Christian mission project with a group named
Team Expansion, out of Cincinnati, Ohio. At the time this
group worked in about 25 foreign countries. They go into an
area, spend a few weeks trying to establish Christians and
start a church, they work with them in different ways, then
after a few years they will pull out and the church nationals
will be there and the project will be up and running. But
in the Soviet Union, Gorbachev said they could come as
Christians if they did a social exchange. So Roger went as

an agricultural expert–that’s how he got in the door. He was
one of the ﬁrst Americans to visit the Kherson Agricultural
Institute. He grew to know the vice-director and his family
personally. They wouldn’t show him any farms, but
eventually friends took him to visit the School Farm. He met
Irene who was a teacher, and her husband took him to visit
the State Farm on a Saturday. It was a small village where
98% of the people had outhouses and chickens in the yard.
They will typically have electricity but not natural gas. The
furnaces will be ﬁred with coal or wood. They farm jointly.
The two basic types of farms are the sohos (state farms)
and kohos (collective farms). One of their favorite jokes is:
What’s the difference between them? Answer: There is none.
Roger’s group found out that workers on the state farms
are extremely lazy, whereas the collective workers are just
somewhat lazy. After working and investing in the Ukraine,
Roger has come to the conclusion that “capitalism isn’t
perfect, but its a heck of a lot better than Communism.”
In Kherson there is a huge combine factory with 13,000
employees. Iron ore goes in one end, gets transformed
into steel, and ﬁnished combines come out the other. They
make everything they need there except the rubber tires and
the paint. They even make the glass. Roger was the ﬁrst
American in that plant in 102 years.
After his ﬁrst visit, Roger returned to the Ukraine in
1992 and took 12 soybean varieties which he believed would
do well in that area. Asgrow donated a whole container of
soybean seed in 1993 to his project. He did lots of variety
testing in the Ukraine. He now probably knows more about
what soybean varieties do well in the Ukraine than any other
foreigner.
Roger’s company has worked closely with two
collectives and two state farms. Two weeks ago, in Feb.
1996, he cut those former relationships off because they
just didn’t work or fulﬁll their end of the bargain. They
understood and were all very good about it. “They stole
from us terribly. The farms are going bankrupt and they were
going to drag us down with them.” Roger’s company is in
the process of taking back all its farming equipment.
Now Roger owns 50% of a company named Freedom
Farm International, which started as a soybean production
operation but is now focused on soybean processing; it is
indirectly focused on soybean production. His company
plans to buy soybeans from Ukrainian soybean growers, and
to support them with technology and equipment, seeds and
herbicides. This company is using two Insta-Pro extrusion
cookers and an extruder to process soybeans into oil and
meal in Ukraine. His company is the ﬁrst soybean processor
in Ukraine since it became independent of the former Soviet
Union. He obtained grant money from USAID. There were
5-6 such grants given in the Ukraine and 12-15 in Russia.
His project was the ﬁrst among all of these to be completed
successfully; most have been unsuccessful. He is working
closely with Wilmot Wijeratne and others at INTSOY. He has
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traveled to the Ukraine 19 times since 1991. He is working
closely with a number of Ukrainians at the Agricultural
Institute in Kherson, a city of about 400,000 people. One of
his employees is Irene Palishova, an Associate Professor of
English who speaks ﬂuent English.
He would like to add value to the soybean meal he
now produces, by milling it into soy ﬂour and using it as an
extender for meat sausages. The technology for doing this
was developed by INTSOY in Egypt. He took some of his
soybean ﬂour to a local Ukrainian sausage maker who added
it at the 20% level and was very happy with the results. He
has found that it is not necessary to educate Ukrainians on
the value of soybeans; they already understand.
Roger has heard that there is a small soybean association
in the Ukraine but it is pretty much defunct; some people
would like Roger’s people to try to revive it. One of the farm
directors that he ﬁrst worked with, in 1992, was the head of
the Kherson Oblast association. A man who has worked for
Roger in the past, age 55, is a soybean production expert
with a PhD, who is known throughout the former Soviet
Union as “Mr. Soybean.” He and his wife speak pretty good
English and he is very bright. He has visited the USA at least
twice. He is still active teaching and doing research.
Roger’s company may still get back into soybean
production, but in a 50-50 relationship but in a cash-rent
situation, where they rent the land.
There is another American guy who is a soybean farmer
in Roger’s region of the Ukraine. He has been growing
soybeans there for several years. He is working with an
independent farmer and is struggling, but Roger thinks he
will make it. Roger is trying to help him to get registered and
do business there. Address: Freedom Farm International, 513
Crestwood Dr., St. Joseph, Illinois 61873-9427. Phone: 217469-2254.
3190. Asgrow Seed Company. 1996. Value management:
Research information from Asgrow concept farms
(Brochure). Des Moines, Iowa: The Upjohn Company. 4 p.
28 cm.
• Summary: “Asgrow Roundup Ready soybeans add options
and deliver yields.” The main advantages are: Management
ﬂexibility, lower herbicide costs, improved crop safety,
planting ﬂexibility, and environmental safety (“Roundup
binds to soil particles, so it doesn’t move on or in the soil.
And it degrades rapidly into naturally occurring elements”).
“It sounds almost too good to be true: you spray broadspectrum, non-selective Roundup over the top of soybeans
and kill everything except the soybeans. What’s the catch?
With Asgrow Roundup Ready varieties there is no catch.”
Two bar charts (p. 2) compare the yields of two Asgrow
Roundup Ready varieties with competitors (Pioneer, DeKalb,
Northrup King); however Roundup herbicide was not used.
“Asgrow offers the broadest selection and biggest
supply of Roundup Ready varieties available for planting in

1996. In fact, more than 70 percent of Roundup Ready seed
planted in 1996 will likely be from Asgrow.
“Five varieties are being offered for ‘96 planting:
Asgrow AG3001, 4401, 4701, 5601, 6101.”
On the last page are quotes from ﬁve satisﬁed users of
Asgrow Roundup Ready soybeans. Address: Des Moines,
Iowa.
3191. Chivinge, O.A.; Mashingaidze, A.B.; Mutsvairo,
M. 1996. Upright starbur weed competition with soybean.
African Crop Science Journal 4(1):63-70. March. [23 ref.
Eng; fre]
• Summary: Upright starbur plants [Acanthospermum
hispidum DC] which emerged with soybean and competed
for the full season reduced growth and grain yield of the
crop. Upright starbur plants that emerged 2 and 3 weeks later
were less competitive and produced fewer seeds. Address:
Crop Science Department, University of Zimbabwe, P.O.
Box MP 167, Mt Pleasant, Harare, Zimbabwe.
3192. Lussenhop, John. 1996. Collembola as mediators of
microbial symbiont effects upon soybean. Soil Biology and
Biochemistry 28(3):363-369. March. [26 ref]
• Summary: Note: “Springtails (Collembola) form the
largest of the three lineages of modern hexapods that are
no longer considered insects (the other two are the Protura
and Diplura). Although the three orders are sometimes
grouped together in a class called Entognatha because they
have internal mouthparts, they do not appear to be any more
closely related to one another than they all are to insects,
which have external mouthparts.”
“Collembolans are omnivorous, free-living organisms
that prefer moist conditions. They do not directly engage
in the decomposition of organic matter, but contribute to
it indirectly through the fragmentation of organic matter
and the control of soil microbial communities.” Source:
Wikipedia.
“Summary: The hypothesis that collembola affect
rhizobia and mycorrhizas of soybean (Glycine max) and
thus indirectly change leaf tissue nutrient concentration was
studied in pot and ﬁeld experiments. When a high density
of the collembolan species Folsomia candida, was added to
pots, the number of nodules per plant increased 52%.
“This study showed that both available soil P
[phosphorus] and collembola density determine mycorrhizal
beneﬁts. In natural habitats, intermediate collembola
density and low soil P are expected to maximize beneﬁts
of mycorrhizas to plants”. Address: Dep. of Biological
Sciences, Univ. of Illinois at Chicago, 845 W. Taylor St,
Room 3262, Chicago, Illinois 60607-7060.
3193. Palawija News (Bogor, Indonesia). 1996. 26th
International Course on Integrated Pest Management:
Strategies to control diseases and insect pests. 13(1):14.
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March.
• Summary: This course will be held in 1997, from March
23 to July 5, at the International Agricultural Centre,
Wageningen, the Netherlands.
3194. Asgrow Seed Company. 1996. Asgrow. Des Moines,
Iowa: The Upjohn Company. 97 p. 16 cm.
• Summary: Asgrow breeds and sells corn, soybeans, and
sorghum. Information on soybeans appears on pages 32-65,
including: Soybean research highlights. Soybean variety
product listings. Soybean planting rate guide. Soybean
variety characteristics chart. Plant Variety Protection Act.
Soybean seed value ﬁnder.
A map (p. 32) shows Asgrow’s 10 research stations
and 8 concept farms. The research stations are in: Redwood
Falls, Minnesota; Ames, Iowa; Ridgway, Illinois; Marion,
Arkansas; Janesville, Wisconsin; Oxford, Indiana;
Stonington, Illinois; Schoolcraft, Michigan; Galena,
Maryland; and Isabella, Puerto Rico. The company also has
94 individual testing locations, 240,000 yield plots, 350,000
unique lines evaluated this year, winter nurseries in Puerto
Rico, Chile, and Argentina, 600,000 hand pollinations each
year, and a ﬁve-year evaluation program in which 1 in
30,000 soybean varieties survive.
The inside front cover states: “The reasons to plant
Asgrow keep growing... Sixteen new Asgrow soybean
varieties. Seven Asgrow STS soybean varieties. Fourteen
Asgrow Roundup Ready soybean varieties. Fourteen
soybean varieties with the Rps1k gene. Twenty-six soybean
cyst nematode resistant varieties.”
The addresses and phone numbers of four Asgrow
ofﬁces are given: Des Moines, Iowa; Plainview, Texas;
Matthews, Missouri; and 1-800-815-4545. Or visit the
Asgrow Web site at http://www.asgrow.com. Address: Des
Moines, Iowa.
3195. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1996. Soybean Insect Research
Information Center set for major revitalization. 3(2):3. June.
• Summary: The Soybean Insect Research Information
Center (SIRIC), a rich source of information on soybean
insects, was established by the University of Illinois Natural
History Survey and the Illinois Agricultural Experiment
Station in 1969. A bibliographic database from the collection
was computerized in 1972, making it one of the ﬁrst
agricultural databases to enter the computer age. SIRIC
today consists of about 24,000 references, more than 5,000
of which deal directly with soybean entomology. But the
collection has suffered for years from lack of funding and
loss of its curator. Now, through the cooperation of the
Illinois Natural History Survey and the Ofﬁce of Research in
the College of Agricultural, Consumer, and Environmental
Sciences (at the Univ. of Illinois) work is underway to
reactivate and revitalize this valuable collection. Says

Edward Armbrust, director of the Center of Economic
Entomology in the Illinois Natural History Survey, “These
changes mean we can take full advantage of the Internet and
the World Wide Web to make the bibliographic database and
the collection of reprints readily available to producers.”
3196. Mellon, Margaret. 1996. Roundup: Not harmless
(Letter to the editor). Washington Post. July 7. p. C06. [1
ref]*
• Summary: In response to an article titled “Getting
Ready for the Next Roundup” in the June 25 issue
(Business section) of this newspaper. Monsanto’s herbicide
Roundup may be considered harmless only in comparison
to herbicides such as alachlor, atarazine, metolachlor,
which are potential human carcinogens that persist in the
environment for long periods. “But it would be a serious
mistake to consider Roundup harmless. In fact glyphosate
(the active ingredient in Roundup) has numerous harmful
effects. It is acutely toxic to animals, including humans,
causing eye and skin irritation and vomiting. (In California,
glyphosate exposure was the third most commonly reported
cause of pesticide illness among agricultural workers.) It
causes harmful reproductive side effects in animals, kills
ﬁsh at very low concentrations and reduces populations of
beneﬁcial insects and earthworms... We should be looking
for agricultural innovations that reduce–not expand–the use
of dangerous chemicals like glyphosate.”
Part of Monsanto’s strategy to protect the proﬁtable
market for Roundup involves genetically engineering crops
to tolerate that herbicide. Such crops will ensure the use
of this chemical herbicide far into the future. “This is a
disappointing application of a technology that was once
hailed as a way out of dependence on chemical pesticides. It
seems the ‘greenest’ part of this strategy is the color of the
money.” Address: Director, Agriculture and Biotechnology,
Union of Concerned Scientists, 1616 P St. NW, Suite 310,
Washington, DC 20036.
3197. Sinclair, Jim. 1996. Revitalization of the Soybean
Insect Research Information Center (SIRIC) (Interview).
SoyaScan Notes. July 8. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: The project to revitalize SIRIC has two parts,
both under the direction of Edward Armbrust, a professor
and head of the Economic Entomology Department–and
a friend of Jim’s. Jim encouraged him to take this on as a
project and has worked with him to get this done. First, the
museum collection of insect specimens in the Illinois Natural
History Survey on campus. The specimens are now available
for use and they are trying to get funds to hire a curator. A lot
of insects that have been collected over the years have yet to
be identiﬁed, mounted, and displayed. The state of Illinois
has made a ﬁrm commitment to provide them with a new
building. They have already purchased the building (an old
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hospital building located just off the campus) and now they
are working to get the funds to remodel it. It might be ready
in 3-4 years. Jim is not involved with the museum collection.
The second part concerns the computerized database
and related paper documents. Don Holt, of the College of
Agriculture, has provided some money for equipment and to
help support activities. They have hired one half-time woman
who is working on the computer, to get the information in
the database on the Internet via StratSoy, which is part of
NSRL. The collection of documents at located in the NSRL
building. It had been in an old abandoned greenhouse, and
they anticipated shipping it to the Kogans in Oregon. Jim
stopped that and provided a room where all the documents
are stored in brand new ﬁle cabinets, according to their ﬁling
system. Any document can now be found quite quickly. For
details on ordering, talk with Ed Armbrust.
Ed has found 3 sources of funding to help revitalize
the database and library. The Illinois Soybean Program
Operating Board (ISPOB) has provided about $50,000, to
match, in part, what the Illinois Ag Experiment Station had
already contributed. The third source is the Natural History
Survey. ISPOB does not provide money for permanent
positions, or summer salaries for faculty. So Ed will soon
be looking for funding for a permanent position, which will
probably have to come from Illinois state funds. The Illinois
Natural History Survey, though it is housed on the campus,
has another funding line that comes directly from the state; it
does not come through the university. The Ag Entomologists
have “joint appointments” in the college of agriculture,
which means that they are funded by both the university and
the Natural History Survey.
Jim still has no funding, except for a small amount
to maintain his ofﬁce. Address: Acting Director, National
Soybean Research Lab. (NSRL), 170 NSRL, 1101 W.
Peabody Dr., Urbana, Illinois 61801. Phone: 217-244-1706.
3198. Colborn, Theo. 1996. Re: Cases of hypothyroidism in
horses, dogs, and people due to exposure to insecticides and
herbicides. Letter to Mr. Richard James at Whangarei, New
Zealand, July 18. 1 p. Typed, with signature on letterhead.
• Summary: The World Wildlife Fund is convinced that
animals are suffering from exposure to insecticides and
herbicides that affect the thyroid. It is shocking to learn how
much aerial and truck spraying now takes place. Address:
PhD, Senior Program Scientist, World Wildlife Fund, 1250
Twenty-fourth St., NW Washington, DC 20037-1175. Phone:
202-293-4800; fax 202-293-9211.
3199. Hymowitz, Theodore. 1996. Evaluation of wild
perennial Glycine species and crosses for resistance to
Phakopsora. National Soybean Research Laboratory,
Publication No. 1. p. 33-37. J.B. Sinclair and G.L. Hartman,
eds. Proceedings of Soybean Rust Workshop, 9-11 Aug.
1995. (College of Agricultural, Consumer and Environmental

Science, University of Illinois at Urbana-Champaign). [28
ref]
• Summary: “The genus Glycine Willd. is currently divided
into two subgenera, Glycine and Soja (Moench) F.J. Herm.
(Table 1). The subgenus soja includes the cultivated soybean,
G. max (L. Merr.) and the wild soybean, G. soja Sieb. and
Zucc. Both species are annual, diploid with 2n = 40, and
hybridized readily. The soybean grows only under cultivation
while Glycine soja grows wild in China, Japan, Korea,
Taiwan, and Russia. Glycine max and G. soja form the
primary gene pool for the cultivated soybean. Evidence from
several sources, including morphology, cytogenetics, seed
proteins, phytoalexins, restriction endonuclease fragment
analysis of mitochondrial DNA, ribosomal RNA, and
chloroplast DNA supports the hypothesis that G. soja is the
wild ancestor of the soybean.”
“In 1976 the subgenus Glycine contained six wild
perennial species, that is, Glycine canescens, G. clandestina,
G. falcata, G. latrobeana, G. tabacina, and G. tomentella. At
present the subgenus consists of 16 wild perennial species
(Table 1).” Address: Dep. of Crop Sciences, Univ. of Illinois
at Urbana-Champaign, Urbana, Illinois.
3200. Sinclair, J.B.; Hartman, G.L. eds. 1996. Proceedings of
soybean rust workshop, 9-11 August 1995. National Soybean
Research Laboratory, Publication No. 1. vii + 68 p. (College
of Agricultural, Consumer and Environmental Science,
University of Illinois at Urbana-Champaign). [202 ref]
• Summary: Contents: Preface. Foreword. Soybean Rust
Workshop participants (9 people). Executive summary.
Introduction. Historical background. Biology of the soybean
rust pathogens. Geographical distribution of the pathogens
on soybeans. Epidemiology of soybean rust. Effect of the
pathogens on soybeans. Potential threat to U.S. continental
soybeans. Management of soybean rust. Selected references
(9). Appendix I: Invited papers (7). Appendix II: Contributed
papers (4). Address: Univ. of Illinois.
3201. Soyafoods (ASA, Europe). 1996. EU votes ‘yes’ on
glyphosate tolerant soybeans. 7(2):2. Summer.
• Summary: These genetically modiﬁed soybeans, developed
by Monsanto, are marketed under the brand-name “RoundUp Ready.” They are resistant to glyphosate herbicides. The
approval relates to European Union (EU) laws governing
the release into the environment of genetically modiﬁed
organisms (GMOs).
3202. Associated Press (AP). 1996. Clinton praises bill
regulating pesticides. New York Times. Aug. 4. p. 17.
• Summary: President Clinton said today that a new law
regulating pesticide residues in food will give all Americans,
especially children, the assurance that the foods they eat are
safe.
The president has just signed “Food Quality Protection
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Act” of 1996 (FQPA). A patchwork of laws has been
replaced by a simpler one; if a pesticide poses a danger to
children, it will not be allowed in our food.
3203. Thompson, Kate. 1996. Sergeant Bluff will get new
AGP facility. Sioux City Journal (Iowa). Aug. 24. p. A3.
• Summary: Ag Processing Inc. (AGP) plans to build a $6
million plant to make methyl esters and crude glycerin from
soybean oil at Sergeant Bluff, where the cooperative already
has a soybean crushing plant. Last month, the company was
granted a tax abatement for the new facility by the Woodbury
County Board of Supervisors. The new plant is expected
to by completed by the end of this year and to add 7 new
jobs at Sergeant Bluff. “Methyl esters are used in biodiesel
fuels, industrial cleaning solvents and [as an adjuvant in]
an agricultural spray that improves herbicide performance.”
Biodiesel is a soy-based additive for diesel fuel just as
ethanol is a corn-based additive for gasoline. The plant is
expected to use 3½ million bushels of soybeans each year
(about 90,000 acres). Address: Journal staff writer.
3204. IITA. 1996. Annual report 1995. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 55 p.
28 cm.
• Summary: Postharvest utilization techniques have
been developed for soybean, plantain, and banana (p. 5).
“An efﬁcient method to quantify nitrogen ﬁxation was
developed. The procedure will be integrated into the soybean
breeding program in 1996. Computer simulation models
were employed to study resource use and nitrogen ﬁxation
potentials of early, medium, and late maturing soybean lines
(p. 10). Project on application of IPM to legumes (p. 11, 35).
Improving postharvest systems: “Studies conﬁrmed that
soybean products were being sold extensively...” (p. 13).
CGIAR has initiated an “ecoregional program” which uses
“a holistic approach.” In the moist savanna zone, the major
crops are maize, sorghum, millet, cowpea, cotton, cassava,
soybean, and yam” (p. 21). Two pie charts (p. 40) show
major resource allocation. In 1994 some 4.1% of the core
budget was spent on cowpea and soybean, increasing to 4.6%
in 1995. In 1995 IITA received $31.8 million in grants from
various organizations and countries and had total revenues of
$32.8 million. The leading donors to core funding (in million
dollars) were: The World Bank $5.66, USAID $4.02, and
Japan $3.59.
A map on the back cover shows IITA’s seven research
stations: 1. Ibadan, Nigeria (Headquarters). 2. Onne,
Nigeria. 3. Cotonou, Benin. 4. Kano, Nigeria. 5. Mbalmayo,
Cameroon. 6. Ferkessedougou, Cote d’Ivoire. 7. Namulonge,
Uganda. Address: PMB 5320, Oyo Road, Ibadan, Nigeria.
3205. Tolman, Jonathan. 1996. The real pests aren’t in the
food. Wall Street Journal. Sept. 18. p. A18. Editorial section.
• Summary: This is a key article on the Food Quality

Protection Act (FQPA) of 1996. The article begins: “Like a
tornado, the Food Quality Protection Act whirled through
Congress in just a week. In the aftermath, American farmers
are beginning to realize that when it comes to pesticide
regulation, they are not in Kansas any more.”
The new act gets rid of the Delaney Clause of the 1954
Food, Drug and Cosmetics Act. See also two 1996 letters
to the editor about the FQPA: Sept. 26 and Oct. 7. Address:
Environmental policy analyst, Competitive Enterprise Inst.
3206. Reuters. 1996. Monsanto to buy Asgrow Agronomics
unit. New York Times. Sept. 25. p. D3.
• Summary: “The Monsanto Company said yesterday that
it would buy the Asgrow Agronomics business of Seminis
Inc., a subsidiary of Empresas La Moderna S.A. de C.V. of
Mexico, for $240 million. Asgrow Agronomics is a major
United States soybean seed company with international
operations...”
3207. Ewete, F.K.; Joda, O.A. 1996. The development of
Riptortus dentipes Fabricius (hemiptera: alydidae) and
damage caused on soybean. African Crop Science Journal
4(3):345-50. Sept. [23 ref. Eng; fre]
• Summary: Riptortus dentipes is a pod-sucking bug–an
insect. A population of eight R. dentipes per plant caused 99100% seed damage on soybean variety TGX 536-02D and
TGX 849-294D but 90.5% on TGX 996.28E. Address: Dep.
of Crop Protection and Environmental Biology, Univ. of
Ibadan, Ibadan, Nigeria.
3208. Iheukwumere, C.C.; Atiri, G.I.; Fawole, B.; Dashiell,
K.E. 1996. Interaction between soybean mosaic potyvirus
and Meloidogyne incognita [root-knot nematode] infection.
African Crop Science Journal 4(3):351-57. Sept. [21 ref.
Eng; fre]
• Summary: “Since mixed infections by the virus [SMV]
and nematode [RKN] generally caused a more severe
yield reduction than single infections of the virus under all
conditions in this study, future research should be directed
towards evaluating or breeding for combined resistance
to both pathogens in soybean.” Address: Dep. of Crop
Protection and Environmental Biology, Univ. of Ibadan,
Ibadan, Nigeria.
3209. Monsanto Company. 1996. Abundant food. Healthy
environment (Ad). Soya Bluebook Plus 1997. p. 93.
• Summary: At the top of this half-page black-and-white
ad is a logo of a stylized sun rising over a traditional barn
in a ﬁeld. “Monsanto is committed to developing products
that will help address crop agriculture’s long-term needs:
producing abundant food and ﬁber economically, while
enhancing environmental quality.” Monsanto’s initial efforts
have “focused on using biotechnology to produce genetically
improved soybeans, canola, cotton, potatoes, and corn.
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Roundup Ready* soybeans and canola, NewLeaf* insectprotected potatoes and Bollgard* insect-protected cotton
were introduced in 1996.” * = Registered Trademark. Web
address: http://www.monsanto.com. Address: Monsanto,
Biotechnology Communications, 800 N. Lindbergh Blvd.,
St. Louis, Missouri 63167. Phone: 314/694-1000.
3210. Fritsch, Peter. 1996. Biotech boosts Monsanto stock to
record height. Wall Street Journal. Oct. 4. p. A3.
• Summary: Monsanto stock closed at $39.875, up 60%
since the end of 1995, based largely on the hope that
biotechnology is ﬁnally putting down roots on the farm.
Last spring for the ﬁrst time commercial quantities of
soybeans, cotton and corn were planted across the U.S. with
seed engineered to be immune to herbicides or to resist pests.
This week Monsanto began to circulate a survey
showing satisfaction with its new soybeans.
“Of the 1,058 farmers surveyed, representing about 10%
of those who planted the so-called Roundup Ready soybeans
this season, 45% said the product exceeded expectations
and 45% said it. met expectations. Eight percent said it
was too early to tell. Almost 85% said they would use the
product next year and would double plantings of Roundup
Ready soybeans.” Address: Staff reporter of The Wall Street
Journal.
3211. Durham, Michael. 1996. Look what’s coming to
dinner–scrambled gene cuisine: Beans will mean never
knowing what we’re eating when genetically altered food
arrives in Britain. Observer (The) (London). Oct. 6. p. 14-15.
• Summary: They’re bringing in the soya bean harvest in the
Midwest. “But these soya beans are different. This is gene
food–the ﬁrst of its kind in the world. By late November it
will be on British dinner plates but few people will be aware
of the fact, much less able to exercise a choice.” Genetically
altered foods, starting with soya beans, “are about to invade
the British larder whether we like it or not.”
“After years of tinkering,... the agrochemical companies
are ready to unleash their discoveries on the world...
Suddenly there are soya bean plants tailor-made to withstand
heavy doses of herbicide, so weeds around them wither while
the beans live on.” Monsanto is portrayed as the leading soya
bean villain.
In the UK, groups such as the Genetics Forum (a
research and lobby group), Greenpeace, the Safe Alliance,
and the Consumers’ Association are preparing for a battle
when the ﬁrst soya beans arrive.
“There are signs that the gene-food ‘revolution’ will not
go unchallenged:... But neither will the revolution go away.
The food lobbyists and gene scientists are preparing for war–
and the outcome will inﬂuence the future of food as we know
it.”
“Will consumers, supermarkets or even governments
go along with this worrying genetic meddling? And will

shoppers put up with being told they have no choice, while
being given bland reassurances that there is no cause for
concern?” For consumers, the real issues are labeling and
segregation of the genetically altered beans. Monsanto
strongly opposes both.
“Campaigners protest that genetic tinkering is risky
and biologically unsound. There are fears that resistance to
herbicide could be transferred to weeds, creating strains of
‘superweed.’”
A sidebar titled “The gene genie is out of the bag and
on your plate” discusses each of the following: Soya beans
(“Genetically modiﬁed soya will arrive from the US next
month”), maize (corn), oilseed rape [canola], tomatoes,
potatoes, sugar beet, cotton.
3212. Myerson, Allen R. 1996. Monsanto plans to sell or
spin off chemical unit. New York Times. Oct. 11. p. D1. D5.
• Summary: Monsanto plans to focus on its drug
biotechnology lines and popular products such as Nutrasweet
and Roundup, an herbicide, the company announced
yesterday. The needs of its chemical and life sciences
businesses have diverged.
This action is the boldest yet by Robert B. Shapiro, who
took over as CEO last year.
“Just this year Monsanto has spent $750 million buying
control of the Calgene and Agrecetus [sic, Agracetus]
genetic engineering companies and Asgrow Agronomics, a
soybean seed business... gene splicing and other techniques
have turned the agricultural products market into a font of
technological innovation.
“Among Monsanto’s new products have been
genetically altered varieties of soybeans and other plants that
can survive spraying with Roundup, the popular weed killer.
Through Calgene, Monsanto is marketing the Flavr Savr
tomato, genetically altered for a longer shelf life.”
The price of Monsanto’s shares have nearly tripled since
the start of 1995. At that time Monsanto was still a sleepy
little company.
The chemical division is still Monsanto’s largest unit
with 1995 sales of $3.7 billion.
3213. Maitland, Alison. 1996. Against the grain: Controversy
around new genetically-modiﬁed crops may have caught
biotech companies by surprise. Financial Times (London).
Oct. 15.
• Summary: “Biotechnology companies claim genetically
engineered crops can increase harvests, beneﬁt the
environment and help avert a future world food crisis. Critics
say they may damage the environment, threaten human
health, and remove freedom of choice from consumer.”
Some products, such as a tomato paste from the UK
have met little opposition. “But two commodity crops are
attracting controversy: a soyabean engineered by Monsanto
of the US to be resistant to the company’s own glyphosate
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herbicide, known as Roundup, and a maize plant designed
by Ciba of Switzerland to protect itself against the European
corn borer pest.” These two biotechnology giants might have
anticipated consumer opposition to their products, but they
could not have foreseen that they would begin appearing on
European markets just as the “mad cow” debacle had hurt
consumer conﬁdence in food safety and regulation.
The Roundup Ready soybeans will be the ﬁrst
genetically modiﬁed crop to reach the European market
without being labeled. Since products derived from
soybeans are used in 60% of processed foods, critics argue
that consumers will be forced to eat genetically modiﬁed
products even if they prefer not to.
3214. Fritsch, Peter; Kilman, Scott. 1996. Seed money–Huge
biotech harvest is a boon for farmers–and for Monsanto:
Genetically engineered crops transform some ﬁelds, and
maybe the company. Protesters paint soybeans. Wall Street
Journal. Oct. 24. p. 1, A12.
• Summary: U.S. farmers who planted Roundup Ready
soybeans are getting high yields in from ﬁelds remarkably
free of weeds–thanks to Roundup, an herbicide famous
for its ability to kill anything green. Monsanto scientists
rendered Roundup Ready soybeans immune to Roundup by
inserting a gene from the common petunia into the seeds’
cells.
“Surprising results: After a painful 20-year gestation,
agricultural biotechnology is ﬁnally proving itself in
America’s heartland. This year, for the ﬁrst time, farmers
have planted millions of commercial acres of genetically
altered cotton, soybeans, corn, and potatoes.” Monsanto
stands to emerge as the Farm Belt’s green giant. This could
lead to a complete makeover of the old-line chemicals giant
into an agribusiness leader. Monsanto’s stock is up 71% this
year, adding to a 74% gain in 1995.
At its inception, biotechnology was heralded as a
way to arm crops against disease and insects–reducing
the dependency on chemicals. But now it looks like more
chemicals will be used. However Roundup, Monsanto’s most
proﬁtable product, loses its U.S. patent protection in four
years. For now, Monsanto is pushing more use of pesticides.
For consumers, labeling of foods that contain genetically
engineered crops is the big issue. But federal regulators and
most scientists say labeling shouldn’t be necessary because
only one of the plant’s 750,000 genes is modiﬁed to change
a single function. Monsanto says Roundup is one of the most
environmentally benign herbicides on the market. Because
it breaks down quickly, it has been used to clear weeds from
the habitat of Galapagos tortoises and the ruins of Pompeii.
“But Roundup is so potent farmers spray it on windless days
to avoid having it drift onto a neighbor’s ﬁeld.”
Monsanto is trying to secure its future. Earlier this
year, it acquired a major stake in No. 2 corn-seed purveyor
DeKalb Genetics Corp. of DeKalb, Illinois, and agreed

to acquire Asgrow, the No. 2 seller of soybean seed, for
$240 million from Empresas La Moderna SA of Mexico.
Monsanto is even willing to license its geneticallyengineered seed technology to competitors such as Pioneer
Hi-Bred International (the corn-seed giant from Des Moines,
Iowa) and Mycogen Corp. of San Diego, California, (with
which it is locked in a patent ﬁght).
Note: This is the earliest document seen (Dec. 2004) that
mentions Monsanto’s involvement with DeKalb Genetics.
Address: Staff reporters of The Wall Street Journal.
3215. Geary, James; Planck, Nina; Voorst, Bruce van.
1996. Battle of the bean genes: European consumers and
environmentalists are ﬁnding bioengineered soybeans hard to
swallow. Time (International Edition, Amsterdam). Oct. 28.
p. 46-47.
• Summary: This week an America freighter will sail into
the port of Amsterdam carrying a very unusual cargo:
200,000 tons of genetically modiﬁed soybeans–the ﬁrst such
product to be approved by the European Union. Last week
in Hamburg, Germany, 40 Greenpeace activists, dressed
from head to toe as huge rabbits (two photos), camped
in a gigantic cage in front of the German headquarters of
Unilever, one of Europe’s largest soybean importers, holding
signs that proclaimed in German: “Genetically manipulated
soybeans. No! We don’t want to be laboratory animals.”
They were referring to Monsanto’s new Roundup Ready
soybeans. These plants can stand repeated dousing with
the herbicide Roundup, made by Monsanto. They were
given this capability by splicing a snippet of DNA from
Agrobacterium, a common soil bacterium, into the soybean’s
natural string of reproductive code.
Germans are the most outspoken in Europe in their
opposition to genetically engineered foods. Some reasons
for the opposition to these genetically engineered seeds: 1.
Introducing foreign genes into organisms is still an imprecise
science and could produce unexpected results–for example,
conceivably turning a food into an allergen or a carcinogen.
2. It is wrong and too dangerous to tinker with nature at
this level; there are possibilities of “gene jumping,” when
microorganisms carry DNA from one plant to another. 3.
If genetically engineered crops dominate other varieties, it
could result in a crop monoculture; this seemingly invincible
crop could be devastated by a pesticide resistant insect–the
Irish potato famine all over again.
Another major issue is freedom of choice. Because
the Roundup Ready soybeans will not be segregated from
regular soybeans or labeled, consumers will have no
idea in which foods they appear. Many Europeans ﬁnd it
intolerable that they have no say in what they eat. A pool
conducted in Germany for Greenpeace found that 73% of
German consumers would avoid genetically altered soybean
products, and 87% advocate boycotting ﬁrms using modiﬁed
soybeans without appropriate labeling. Angry European food
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manufacturers are threatening to ﬁnd alternative suppliers or
switch to alternative plants sources. With Britain’s mad-cow
disease crisis still fresh in their minds, retailers know that
consumers are watching what they eat. Euro-Commerce, a
trade organization representing food retailers and wholesalers
in some 20 European countries, is calling for mandatory
labeling of genetically engineered foods.
3216. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1996. Research seeks to unravel
genetic mystery in soybeans: 3(3):1-2. Oct.
• Summary: “With virtually no fanfare, a little-understood
molecular process known as gene silencing has recently
begun to attract widespread interest as a possible key for
overcoming some of the problems that have plagued the
development of commercial transgenic crops.”
“Situations such as this, where the dominant form
inhibits gene activity, are not common in plants.”
“A rough analogy would be ﬁnding out that one plus one
doesn’t always equal two.”
“Additional research is underway to determine whether
gene silencing occurs in other tissue or only in the seed
coat where the effect on seed color can be easily seen. One
important payoff from the basic research on the pigment
gene already has been accomplished because a major gene
for cyst nematode resistance in the soybean was found to be
closely linked to the pigment inhibitor locus.
“’This means that we have found the closest DNA
marker to date near the cyst nematode resistance gene,’
Vodkin says. ‘This marker should be very useful in cloning
the cyst nematode resistance gene and following it through
populations.’
“Ultimately, this research on gene silencing could
have even broader implications for the soybean industry,
especially as interest in the human health and anticancer effects of ﬂavonoids continues to escalate. ‘Better
understanding of this unique genetic mechanism could have
major implications for controlling the ﬂavonoid pathway,’
Vodkin said. ‘Ultimately, it could be possible to use genetic
engineering techniques to produce soybean varieties with
more or less of a desired ﬂavonoid for improved disease
resistance or enhanced human health effects.’”
A photo shows: “Lila Vodkin, professor of plant genetics
at the University of Illinois, compares genetic banding
patterns for normal tan-coated soybeans and mutated
soybeans with black seed coats. This work is aimed at better
understanding how the process known as gene silencing
controls the production of ﬂavonoids in the soybean.”
3217. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1996. CD-ROM opens up new
possibilities for teaching biological control: there are many
exciting possibilities in addition to the CD-ROM, including
the idea of putting the program directly on the Internet.

3(3):3-4. Oct.
• Summary: With the boom in organic gardening and the
widespread introduction of reduced tillage practices for both
soybean and corn production, interest in biological control of
insects has escalated in recent years. Yet, for many extension
specialists, crop consultants, farmers, and gardeners, there
has been a lack of easily accessible information on this
complex topic.
“As a ﬁrst response to this critical need for education
on biological control, a group of scientists from several
universities launched the Midwest Institute for Biological
Control in 1991. The institute was designed to offer a series
of summer short courses on specialized aspects of biological
control. Since its inception, more than 100 students have
participated in at least one of the four rotating course
offerings. As the courses progressed, instructors identiﬁed
the need for a teaching mechanism that could provide
introductory information on biological control for all the
participants before they attended the summer short course.
Their attention quickly turned to the concept of developing
the material in a CD-ROM format.
“’The idea initially was that we were going to prepare
something that served two purposes–as a primer before
students arrived at the course and as a reference when they
got home after the course,’ says Joe Maddox, entomologist
with the Illinois Natural History Survey (INHS) and the
Department of Natural Resources and Environmental
Sciences at the University of Illinois.
“As Maddox began collaborating on this project with
Robert Wiedenmann, biological control expert with the
INHS, it quickly became apparent that the CD-ROM format
offered numerous possibilities for expanding beyond the
initial concept. Especially promising was the idea of adding
multiple layers of more detailed information while keeping
the ﬁrst layer more basic for the beginning students.
“’It didn’t take us long to realize that there were lots of
other opportunities for using this technology,’ Wiedenmann
says. ‘What’s really nice is that, because we have parallel
lines of information, you don’t have to wade through
tremendous volumes of irrelevant information to access a
speciﬁc topic of interest.’
“The new technology provides users with the ability
to move instantly between completely different topics as
they explore the program. This structure allows the program
designers to target their audiences as broadly or as narrowly
as they want, all within the same program.
“’Users can move through the program both
vertically and horizontally or any combination of the two,’
Wiedenmann says. ‘Because people view things differently,
the idea is to allow them different means of accessing
information.’
“The CD-ROM format also provides the ability to use
graphics that are interactive rather than simply reproductions
of pictures from a book. In fact, work is already underway to
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build a library of digital images on biological control.”
A photo shows: “Robert Wiedenmann (left) looks on
as his colleague Joe Maddox calls up interactive graphics
from a new CD-ROM on basic principles of biological
control. The two scientists from the Illinois Natural History
Survey and the University of Illinois are collaborating on the
computer program as a means to overcome the critical lack
of easily accessible information on this complex topic.”
3218. Vegetarian Times. 1996. Polls agree: Toxic chemicals
must be managed. Oct. p. 20-21.
• Summary: Many laws have just been passed to control
the widespread use of chemicals that mimic human
estrogen–often with toxic results. “Estrogen mimics, also
called endocrine distrupters, are a large group of chemicals
that can disrupt basic life functions by mimicking or
blocking hormones, especially estrogen.” They are found
in some consumer products such as chemical fertilizers,
pesticides, herbicides, insecticides, plastics, and most lawn
care products. Those found in agrichemicals move up the
food chain, ending in human fatty tissue, where they stay
indeﬁnitely.
“Scientists say they may cause infertility and other
reproductive problems, interfere with developing fetuses,
increase the likelihood of hormone-related cancers and
suppress the immune system, making it more likely that
we’ll get sick. The risk is greatest to infants and children,
who get concentrated doses when they nurse and are more
susceptible to all toxins than adults.”
3219. Bonde, M.R.; Peterson, G.L.; Nester, S.E.; Hartwig,
E.E. 1996. Virulence of isolates of Phakopsora pachyrhizi
and P. meibomiae on soybean genotypes (Abstract).
Phytopathology 86(11):S92. Supplement. Nov. Abst. #823A.
• Summary: “Two soybean cultivars, three PI accessions,
and ﬁve rust-resistant breeding lines (E.E. Hartwig) were
inoculated with aqueous suspensions of urediniospores
(10,000 per ml) and incubated for 16 h in nonlighted
dew chambers, and placed on a greenhouse bench. Five
isolates of A. pachyrhizi, causal agent of rust in Asia and
Australia, and two of P. meibomiae causal agent of rust in the
Americas, were tested. After 14 days, resulting lesions were
examined microscopically for uredinial sizes and numbers.
Results showed that pathogen isolates/soybean genotype
combinations which produced the reddish brown ‘RB’
lesion type, signifying at least partial resistance (Bromﬁeld
et al. Phytopathology 70:17-21), had fewer and smaller
uredinia than those with tan (TAN) lesions. Scoring ‘PAN’
vs. ‘RN’ often was more difﬁcult than determining uredinial
numbers. Our results corroborated the existence of races of P.
pachyrhizi. No genotype was resistant to all races. Breeding
for rust resistance should continue.” Address: 1-3. USDA/
ARS, Foreign Disease–Weed Science Research, Frederick,
Maryland 21702; 4. USDA/ARS, Soybean Production

Research, Stoneville, Mississippi 38776.
3220. Campbell, John. 1996. Corporate corner: Two things
farmers can do to promote biodiesel. ASA Today (St. Louis,
Missouri) 3(1):6. Oct/Nov.
• Summary: For more than 10 years, farmers have had to
ﬁght the battle for renewable fuels (biodiesel and ethanol)
on the grounds of environmental beneﬁt, budget savings,
and agricultural well-being. But a Senate hearing on 2 Oct.
1996 changed all that. High ranking military and intelligence
experts testiﬁed, for the ﬁrst time, about the national security
implications of the growing U.S. dependence on foreign oil.
Farmers should do two things now: (1) Contact “your
local fuel supplier and ask what percent of soydiesel is
in their premium diesel. When they say zero, ask them
to” please consider adding some for better lubricity and
performance. (2) Let the person or company that applies your
post-emergence herbicides know that you want metholated
seed oil (MSO) in your herbicides next season. Address:
Vice president, corporate affairs & industrial products, Ag
Processing Corp.
3221. Holin, Fae. 1996. Roundup Ready beans stir
environmental boycott. Soybean Digest. Nov. p. 5.
• Summary: Jeremy Rifkin, president of the Foundation on
Economic Trends, is leading this boycott in the USA and
Europe of Monsanto’s genetically engineered (transgenic)
Roundup Ready soybeans by asking consumers to boycott
foods in which these soybeans appear unlabeled–such as
Green Giant Harvest Burgers, Similac infant formula, and
McDonald’s french fries (which may be fried in soybean oil).
Both the European Union and Japan recently approved
the use of Roundup Ready soybeans in feed and food. “And
one of Europe’s largest soybean processors, Oelmuhle
Hamburg AG [in Germany], says it will begin importing and
processing genetically modiﬁed U.S. beans this fall, despite
Greenpeace protests.”
“Roundup Ready soybeans are being harvested for
the ﬁrst time this year from nearly 1 million acres. That’s
predicted to increase tenfold next year.”
3222. Lane, Mick. 1996. New test identiﬁes biotech beans
and corn: Company claims. Soybean Digest. Nov. p. 19.
• Summary: The article begins: “A new test that identiﬁes
biotech-produced [genetically engineered] crops such as
Roundup Ready soybeans could possibly stir up more
problems than it solves. That’s the concern of many biotech
proponents, including farmers, in the U.S.”
The European Union and Japan have now given the
long-awaited green light to import these transgenic crops
for feed and food uses. But antibiotech groups in Europe,
especially in Germany, are waging a vigorous campaign “to
keep biotech-produced food products out of the food chain.”
Until recently, there has been no quick, simple test
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to show whether or not a sample of seeds contains any
that have been genetically modiﬁed. But a new company
named Genetic ID, in Fairﬁeld, Iowa, has announced that it
has developed test that can detect the presence of biotechintroduced genes in grains and foods.
Monsanto spokesperson Karen Marshall expressed
concern that the test could not say what percentage of
the beans in a ship or bin were actually Roundup Ready.
She emphasized that there is no difference in the oil from
Roundup Ready soybeans and only a minute difference in the
protein.
Jeff Wells, general manager of Genetic Id, said that his
company’s test takes about 2 days, recognizes foreign DNA
in an organism with complete accuracy, and costs about
$500 per sample. He believes the test will help U.S. farmers
who are willing to contract and market soybeans as not
genetically altered.
Richard Godown, senior vice president of the
Biotechnology Industry Organization in Washington, DC,
is concerned that the test gives no information on the safety
or health value of a food being tested. “People just want to
know whether a product has been genetically engineered...
We are concerned that the test, because it gives incomplete
information, could be used by antibiotech groups for a biased
purpose, and that is to stigmatize biotech foods.”
3223. Hymowitz, Ted. 1996. Thoughts on Roundup herbicide
and Roundup Ready soybeans (Interview). SoyaScan Notes.
Dec. 12. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: “Roundup is one of the safest herbicides in
the world today.” It does not affect humans, other animals,
insects, ﬁsh, etc. It only works on plants. Most specialists in
the ﬁeld of weed control understand this clearly.
It is used to control weeds in sensitive environments
such as the Galapagos Islands where it must not harm the
wildlife.
It is a very powerful herbicide. It does the job. It is a
broad spectrum herbicide that kills almost all weeds–but not
all due to their physical characteristics. However,–weeds can
and will develop resistance to it.
The issue at hand is one of economics. Not all farmers’
ﬁelds need Roundup; not all these ﬁelds have the same
weeds. If there are herbicides that are inexpensive and
can control the weeds in a particular ﬁeld, you don’t need
Roundup. But Monsanto is trying to sell it to all farmers.
Monsanto is making $40 million a month on this. Not all
farmers are rational. Farmers should be testing one soybean
variety, half of which have the Roundup gene and half of
which do not. Yet the varieties without the Roundup gene are
no longer available. Monsanto has withheld this information
about the basic variety and the effect of putting in that gene.
So in the smokescreen of ads you see ﬁelds that appear to be
clear of weeds, the farmers’ testimonials that they got a good

crop and good yield–but you don’t see data. Farmers are
willing to pay a lot of money without knowing what they are
getting in return. For some, it’s economic suicide.
The next question is: What is going to happen to the
soybean varieties? Companies like Monsanto that are buying
up other soybean seed companies are interested in selling
chemicals; they couldn’t care less about the soybeans. What
is going to happen to the breeding of soybeans? (1) Any time
you introduce another trait that the breeder has to incorporate
into a variety, you slow down the breeding process. (2) If
the proﬁt is in selling Roundup herbicide, who is going to be
their competition in developing new soybean varieties? The
big trend is that the breeding of soybeans has moved from
the public sector to the private sector over the past 20 or so
years. Ted is very upset about this. It’s all about money. Very
few companies have made any money from selling soybean
seed; they money is in the chemicals. Pioneer can make a lot
of money selling corn, because it is hybrid. The farmer can’t
save it and grow it again. When a farmer buys soybeans from
Monsanto, he must spray on glyphosate (pronounced GLYphu-sate) which he must but from Monsanto. He cannot buy
Liberty Link from Hoechst.
The patent for Roundup expires soon. The farmers are
getting screwed, and they are smiling. The extension people
and weed scientists are trying to tell the farmers what is
happening to them, but they can’t compete with Monsanto’s
TV and radio ads and sales people–and hype. Moreover,
Monsanto will soon license the right for companies like
Pioneer to sell the same soybeans with that gene + herbicide.
The weed scientists at Ted’s university are struggling to
maintain their sanity. They keep telling farmers that not all
ﬁelds need Roundup.
What happens to this Roundup gene when the soybeans
are processed? Does that destroy the ability of this gene to
function? The Roundup gene controls the development of the
EPSP enzyme.
There is a whole, thick book on glyphosate, the result of
a symposium held 10-15 years ago. It is very comprehensive.
Monsanto also sells NutraSweet (generic: aspartame).
They bought the company from G.D. Searle & Co. in 1985.
Address: Prof. of Plant Genetics, Univ. of Illinois, Urbana,
Illinois.
3224. Northland Age (New Zealand). 1996. Soybean fears
vindicated at last. Dec. 12. Thursday.
• Summary: “Environmental activists’ alarm over the
possibility of genetically altered soybeans entering New
Zealand has vindicated fears expressed by Kaitaia cage bird
breeder Gerard McIntyre for more than a decade.
“Mr. McIntyre said soybean feed which he used in 1982
had a disastrous impact on his younger birds, and while some
older individuals recovered the majority died a grisly death.
“He had no idea what the problem was, and did not
consider the possibility of the feed being responsible...”
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“A month later he began receiving telephone calls from
breeders all over the country, however, reporting identical
problems–one Whangarei breeder lost some $200,000 worth
of birds, the common link being soybean feed.
Mr. McIntyre said exhaustive testing of the feed initially
produced the ﬁnding that a rat poison was present, experts
later establishing that soybeans naturally contain a toxin
which is identical to that substance.
“The challenge for manufacturers of animal and human
foods using soybeans, he said, is to process the beans to the
point where the toxin is rendered harmless, without carrying
the process too far and thereby totally eliminating any
nutritional value.
“Mr. McIntyre insisted that testing in New Zealand
and the United States has proved the nature of the
problem beyond all doubt, but that has not deterred food
manufacturers.
“He no longer feeds his birds with anything that contains
soybeans...”
“A new issue is genetically engineered soybeans that are
resistant to the herbicide Roundup.”
3225. SoyaScan Notes. 1996. Chronology of major soyrelated events and trends during 1996 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 15–Silk, America’s ﬁrst soymilk sold
refrigerated in a typical milk carton (gable-top, Pure-Pak) is
introduced by White Wave of Boulder, Colorado. It is made
in Canada, formulated in California, then shipped to White
Wave in tanker trucks.
Sept.–Monsanto’s Roundup Ready transgenic
(genetically engineered) soybeans are harvested from an
estimated 1.2 million acres of U.S. farmland. They begin
to enter into the food supply–unlabeled. There is a great
outcry in Europe (especially in England and Germany) by
consumers over loss of freedom of choice concerning food–
but hardly a peep from the USA.
1996 Sept. 15-18–The Second International Symposium
on the Role of Soy in Preventing and Treating Chronic
Disease, is held in Brussels, Belgium, and organized by Mark
Messina, PhD. Proceedings published in the American J. of
Clinical Nutrition, Dec. 1998 Supplement (p. 1329S-1544S).
1996 Oct. 30–Odwalla, a fresh juice manufacturer and
distributor, is informed that their unpasteurized apple juice
may be contaminated with an especially virulent strain of
E. coli strain O157:H7 (pronounced Oh-157-H7). Odwalla
immediately initiated a recall, but one baby died and 66
people in 3 states got sick. Three years earlier, in January
1993, a similar but more severe outbreak had occurred at
Jack-in-the-Box in Seattle, Washington; 4 children died
(from kidney failure) and 700 people became ill–from
eating undercooked hamburgers. These two incidents may
have major implications for the soyfoods industry–since
unpasteurized tofu is a prime target for E. coli contamination.

The ﬁrst big consequence was seen when Kroger, a major
supermarket chain in the Midwest, announced in late 1996,
that it would no longer sell unpasteurized tofu.
There is growing interest in the health beneﬁts of the
phytochemicals in soybeans–especially genistein. Four areas
of potential beneﬁts have been identiﬁed, and they are in a
“horse race” as scientists investigate more deeply: 1. Relief
of risk of cardiovascular disease, especially heart disease. 2.
Relief of menopausal symptoms. 3. Improvement of bone
health and relief of risk of osteoporosis. 4. Relief of cancer
risk of some sites–especially prostate cancer. But most media
have tended to hype these health beneﬁts, far beyond what
the science justiﬁes.
During the past year or two, Soyfoods Center has been
receiving a growing number of calls from people who ask
“How can I get more soy into my diet?” Never before have
we heard people ask a question like this. These people have
heard about the many health beneﬁts of consuming soyfoods
regularly but they don’t know what foods would suit their
tastes and diet.
This year, for the ﬁrst time, the state soybean
associations and boards take the lead (passing the Soyfoods
Association of America) in promoting soyfoods in America.
The leading states are Illinois, Indiana, Michigan, Minnesota,
and Missouri.
This year (1996), the Chemopreventive Branch of the
National Cancer Institute concluded that genistein (the
primary isoﬂavone in soybeans) was one of four plant
compounds with superior anticancer activity.
Also this year there was a rapid rise of interest in and
sales of meat alternatives.
3226. AGP News (Omaha, Nebraska). 1996. Methyl esters:
A new direction for AGP! New plant at Sergeant Bluff, Iowa
operational–Will serve new markets! Dec. p. 1, 6.
• Summary: “AGP’s new methyl ester production plant
at Sergeant Bluff, Iowa, became operational in late
November, meeting the company’s goal of having the plant
on line before the end of the year. ‘Our employees are to
be commended for their dedication and determination in
accomplishing this project’ said Joe Meyer, AGP Group
Vice-President. ‘We are up and running and expecting
exciting things for methyl ester products.’
“The new methyl ester plant comes on the heels of
AGP’s corn processing plant built in Hastings, Nebraska,
last year and represents another entry for the company
into industrial value-added products. ‘This venture ﬁts
our mission of adding value to agricultural products,’ said
Meyer. John Campbell, Vice-President, Industrial Products
noted that soybean farmers, through their state and national
producer associations, have invested heavily in research for
new uses for soybean oil, such as soydiesel. ‘It was time for
someone in the industry to step up to the plate and commit
to what is now an untested and somewhat risky market,’
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said Campbell. ‘AGP’s past success allowed us to take some
leadership in this area.’
“Methyl ester is better known as ‘soydiesel’ but there
are many other uses for this product in addition to a fuel
additive. While soydiesel is expensive–three times the cost
of diesel–the trade-off is that it greatly reduces smoke and
fumes, is biodegradable, and can be mixed with petroleum
diesel with no equipment alterations necessary. ‘As our
society becomes more environmentally conscious, some
markets will be forced to change to products such as
soydiesel and other markets will be consumer-driven,’ said
Campbell. Examples are public ﬂeets in metropolitan areas
using soydicsel to meet clean air regulations (forced) and
usage in the pleasure boating industry by people concerned
about polluting harbors and lakes (consumer driven). The
states of Iowa and Nebraska are running soydiesel in their
highway maintenance ﬂeets because they realize it is good
for economic development, added Campbell.
“Marketing of AGP’s methyl esters products is
performed through Ag Environmental Products, LLC (AEP),
Lenexa, Kansas, which was formed in 1995 and is an AGP
subsidiary partnership. ‘AEP has been out there with small
amounts of product, introducing ourselves for the time when
we get our production capacity going,’ said Campbell. AEP
has a biodiesel product called SoyGold Marine, which is
designed for the pleasure boating industry (see story on page
7).
“Methyl esters are also ﬁnding increased usage in
agricultural sprays because they make the active ingredients
in herbicides more effective. ‘Methyl Ester Adjuvants or
Methylated Seed Oils (MSG’s) have been used for the past
ten years but have really come on recently as agricultural
producers are conducting more post-emergent application
of herbicides,’ said Campbell. ‘By using MSG’s, producers
are able to reduce chemical applications while having more
effective weed kills.’
“Another area that has great potential for modiﬁed
methyl esters is as an industrial cleaning solvent. Traditional
cleaning solvents have been targeted by the Environmental
Protection Agency (EPA) for a phase out, and the chemical
makeup of methyl ester makes them an ideal substitute.
Methyl ester-based solvents clean as well as other solvents
and can be handled as a non-hazardous material. This
product is available from AGP as SoyGold 1000 and 2000
Industrial Solvent.
“Another environmentally exciting use of methyl ester
is in soil and water clean-up following oil spills. Application
of methyl ester to contaminated soil increases the rate at
which bacteria grow and consume oil, therefore speeding the
recovery period. In water, methyl ester draws oil molecules
together, immediately clearing a portion of the water and
conﬁning the contamination to a smaller surface area which
can be more easily removed.
“’We are excited about the emerging markets for methyl

esters and anticipate demand for these products will grow,’
said AGP CEO Jim Lindsay. He also noted that with the
GATT agreement changes, soybean oil supply in the U.S.
could build, making it vital that processing companies and
farmers explore new markets for soybeans. ‘Oil value is
the important part of soybean prices,’ explained Lindsay.
‘The more oil we can utilize in industrial markets, the better
soybean prices will be.’”
Note: This is the earliest document seen (Nov. 2017) that
contains the word “SoyGold,” a brand name owned by AGP,
used to refer to soy methyl esters.
3227. Hayes, Keri. 1996. Biotech oilseeds yield ﬁrst harvest.
Bluebook Update (Bar Harbor, Maine) 3(4):1-2. Oct/Dec.
• Summary: An uncritical, unquestioning presentation of this
most controversial subject. This spring U.S. farmers planted
an estimated 1.2 million acres of Monsanto Company’s
Roundup Ready soybeans; 500,000 acres of Monsanto’s
Roundup Ready canola were planted in Canada. Dr. Molly
Kiline, director of food industry relations at Monsanto, says
its a simple weed control system.
3228. Mergentime, Ken. 1996. Biotech soybeans enter the
food supply: Unlabeled genetically engineered, pesticide
resistant soybeans and other crops will impact natural
products marketplace. Natural Foods Merchandiser. Dec. p.
43-44, 48.
• Summary: The article begins: “The hornet’s nest of
controversy over genetically modiﬁed foodstuffs continues
to intensify as new products come into the marketplace. The
latest–a new soybean modiﬁed to be resistant to the effects
of a powerful herbicide–has stirred international clamors of
protest, threatened boycotts and much publicity.” Yet there
isn’t much evidence that the product is unsafe.
“Many are up in arms because federal regulations
require no labeling to indicate that such products have been
altered in any way, a fact consumer advocates say removes
a person’s right to choose whether or not to consume
foodstuffs that have been genetically altered.”
Roundup Ready soybeans were developed by Monsanto,
the same company that in 1993 introduced the “highly
controversial” genetically engineered recombinant bovine
growth hormone (rBGH) intended to stimulate milk
production in cows. The new soybeans were genetically
modiﬁed to resist the effects of Monsanto’s broad-spectrum
herbicide named Roundup.
Roundup’s active ingredient is glyphosate, which
the EPA has given an “E” rating, indicating “evidence of
noncarcinogenicity for humans based on EPA’s review of
toxicological studies.” Yet in a review of glyphosate toxicity
published in the Journal of Pesticide Reform (vol. 15, no.
3, Fall 1995), the journal’s editor, Caroline Cox, states
that “Glyphosate-containing products are acutely toxic to
animals, including humans.” She states that such products
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have caused genetic damage in human blood cells, reduced
sperm counts in male rats, and lengthened estrous cycles
and increased fetal loss in female rats. Moreover two serious
cases of fraud have occurred in laboratories testing the
toxicity of glyphosate.
3229. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Proﬁle: Gord Pryde of Hensall District Cooperative (Ontario, Canada). Dec. p. 7.
• Summary: “Ontario’s newest soybean exporter is planning
to expand contract production of white hilum soybeans
northward through Huron and Perth Counties.
“Hensall Co-op contracted with over 100 growers in
1996 to produce 10,000 tonnes of food quality soybeans,
mainly for export to Japan and Hong Kong. For 1997,
the cooperative will offer contracts for 150 farmers as it
makes more inroads into the Paciﬁc Rim market. “’Quality
is the key,’ says Gord Pryde, marketing manager for the
cooperative, which has invested $4.5 million in processing
equipment at its Hensall site within the last three years.
Pryde says that in 1990, the cooperative faced a pivotal
choice. Either it had to undertake a major upgrade in
facilities to ship high-quality edible beans, or it had to quit
that business.
“Very early in the discussions, directors saw the
potential to enhance the return on their investments in
equipment and human resources by expanding into soybeans.
Now, the cooperative has world class receiving, cleaning
and drying equipment, matched with a ﬂexible high-quality
storage network that lets it segregate beans and soybeans for
distinct markets. Pryde says the equipment achieves precise
size, colour and cleanliness standards, and allows them to
ship soybeans in bulk or in poly or jute bags.
“Hensall Co-op has total sales over $100 million a year,
with nine locations from Ilderton in Middlesex County to
Londesborough in north Huron County. The cooperative
markets farm inputs such as seed, fertilizer and feed,
together with fuels and hardware. Hensall Co-op operates
ﬁve elevators at Hensall, Seaforth, Exeter, Ilderton and
Londesborough. The cooperative is a prominent player in
Ontario’s white bean industry, and also contracts a dozen
kinds of edible beans, ranging from familiar kidney beans to
two kinds that most Ontario consumers have probably never
seen. These are otebo [Phaseolus vulgaris L.] and kintoki
[azuki] beans, grown especially for Japan, and they’re
another reason that Hensall Co-op believes that it can sell
food quality soybeans in the Paciﬁc Rim.
“’We’ve already established a presence as a high quality
niche market supplier in the region,’ Pryde explains.
“Pryde says Hensall Co-op is building on the efforts
of pioneers including John Thompson of W.G. Thompson
& Sons, and Nap and Paul King of King Grain, and more
recently Peter Hannam of First Line Seeds.
“’They have established a reputation for quality,’ Pryde

says. ‘We don’t see ourselves as competitors. We think we
can complement their efforts by identifying our own niches.’
He adds, ‘We believe we are expanding Ontario’s share of
overseas markets.’
“Pryde says the co-op expects steady growth in contract
production, especially with identity-preserved varieties. For
its 1996 contracts signed last winter, the co-op offered a 20
cent at-harvest premium for white hilums, and 30 cents for
identity preserved, rising to 60 cents for January delivery.
“Most current growers are in north Middlesex county,
but Pryde sees potential for growth throughout its trading
area as growers gain experience. Hensall Co-op lays out a
production program, including weed control. Quality at the
receiving platform, however, is heavily inﬂuenced by critical
harvest decisions, including combine settings and harvest
timing.
“’We see our involvement in soybeans ﬁve years from
now to be completely different than today,’ Pryde says.
‘We’re always going to have a base of regular white hilum
soybeans, but the future is to source customers who have
unique requirements that demand a niche approach.’ That
means more identity-preserved production. In fact, Pryde
foresees the growth of unique niche marketing becoming
so precise, buyers who live half a world away will want to
know they’re receiving beans grown by speciﬁc producers.
“’We built our edible bean business on niche marketing,’
Pryde says. ‘We will use the same approach in soybeans.
We’re deﬁnitely in this market for the long term.’”
A photo shows Gord Pryde of Hensall District Cooperative standing next to a large truck. Address: Box 1199,
Chatham, ONT, Canada N7M 5L8.
3230. Akem, C.N.; Dashiell, K.E. 1996. Frogeye leaf spot
of soybeans; its importance and research in tropical Africa.
In: S.G. Pandalai, ed. 1991. Recent Research Developments
in Plant Pathology. Vol. 1. Research Signpost, Trivandrum,
India. See p. 171-80. *
3231. Palmer, R.G.; Hymowitz, T.; Nelson, R.L. 1996.
Germplasm diversity within soybean. In: D.P.S. Verma and
R.C. Shoemaker, eds. 1996. Soybean: Genetics, Molecular
Biology, and Biotechnology. Wallingford, England: CAB
International (Commonwealth Agricultural Bureaux). x +
270 p. See p. 1-36. Chap. 1. [234 ref]
• Summary: Contents: Introduction. Germplasm–Subgenus
Soja. Germplasm–Subgenus Glycine. Germplasm–
Characterization of diversity: Soybean breeding and loss
of diversity, diversity for ‘yield’ traits within G. max,
diversity for value-added traits within G. max, diversity
for pest resistance/tolerance within G. max, diversity for
physiological traits within G. max, soybean breeding and
use of G. soya, diversity for cytogenetic and molecular traits
within G. max and G. soja. Conclusions.
The introduction states: “There are more than 100,000
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Glycine max accessions, probably less than 100,000 Glycine
soja accessions, and approximately 3,500 accessions
of perennial Glycine species in germplasm collections
throughout the world. Inasmuch as the only worldwide
survey of soybean collections is a decade old (Juvik et al.,
1985), the exact numbers are unknown. Major Glycine
collections exist in Australia, Brazil, China, Germany, India,
Indonesia, Japan, Russia, South Korea, and the United
States. Many other smaller but important collections exist
throughout Asia and Europe.”
Tables show: (1.1) List of species in the genus Glycine
Willd., three-letter code, 2n, standard (PI), genome symbols
and distribution. (1.2) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from China. (1.3) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from Japan. (1.4) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from South Korea. (1.5) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
by country and maturity group. (1.6) Origin and number of
accessions of Glycine max in the USDA Soybean Germplasm
Collection. (1.7) Number of accessions of Glycine max in the
USDA Soybean Germplasm Collection by maturity group.
(1.8) Representative examples of plant introductions and
their descendants used in pest reaction studies in soybean
(19 references from 1951-1992). (1.9) Representative
examples of plant introductions and their descendants used
in qualitative genetic studies in soybean (34 references
from 1918-1992). (1.10) Representative examples of plant
introductions and their descendants used in protein and
isozyme studies in soybean (13 references from 1977-1992).
Figures show: (1.1) Summary of genomic relationships
based on cytogenetics and seed protein proﬁles among 11
of the 16 wild perennial species of the subgenus Glycine.
Address: 1. United States Dep. of Agriculture, Agricultural
Research Service, FCR and Dep. of Agronomy and Zoology/
Genetics, Iowa State Univ., Ames, IA 50011; 2. Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801; 3. USDAARS and Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
3232. Widholm, J.M. 1996. In vitro selection and cultureinduced variation in soybean. In: D.P.S. Verma and R.C.
Shoemaker, eds. 1996. Soybean: Genetics, Molecular
Biology, and Biotechnology. Wallingford, England: CAB
International (Commonwealth Agricultural Bureaux). x +
270 p. See p. 107-26. Chap. 6. [69 ref]
• Summary: Contents: Introduction. In vitro selection:
Biochemical traits, disease resistance, herbicide resistance,
antibiotic resistance. Tissue culture-induced variation or
somaclonal variation: Mechanisms of somaclonal variation.
Conclusions. Acknowledgements.
Tables show: (6.1) Frequency of somaclonal variation

found in progeny of regenerated soybean plants. Certain
numbers are estimates due to the data presentation methods
of the original publications (1987-1992, 6 references).
Address: Plant and Animal Biotechnology Lab., Dep. of
Agronomy, Univ. of Illinois, 1201 West Gregory, Urbana, IL
61801.
3233. Asgrow Seed Co. 1996? Asgrow Seed Company
history. Kalamazoo, Michigan. 2 p. Undated. Unpublished
typescript. 28 cm.
• Summary: “In 1856, Everett B. Clark, from the state of
Connecticut in the United States of America, raised a crop
of cabbage seed which he sold at $1.50 a pound, or $350
total. He then decided to make the seed business his fulltime, rather than sideline business. The Everett B. Clark
Seed Company was ofﬁcially incorporated in 1897, and grew
solidly through the early 1900s.
“Arthur B. Clark, Everett’s son, was the second
president of the company. He was a shrewd businessman,
endowed with vision that enabled him to see far beyond
the conﬁnes of New England and the immediate years.
He strengthened the connection the company had with the
canning business, and opened production branches in the
state of Wisconsin for peas, and the state of Michigan for
beans. Anticipating population moves westward in the U.S.,
and recognizing good growing regions, he opened additional
branches in Idaho, Montana and Colorado. The company’s
ﬁrst California warehouse was opened in Salinas in 1925.
“In 1927, two major competitors, the John H. Allan
Seed Co., a strong pea seed company established in 1856,
and N.B. Keeney & Son, a force in the bean seed business
established in 1860, joined with Everett B. Clark Seed Co.
to become Associated Seed Growers, Incorporated. The
company’s ﬁrst headquarters were in New Haven, Conn.
The cable code name for Associated Seed Growers, Inc.
was Asgrow, and the name was soon adapted as a brand
name and registered. In 1958 Associated Seed Growers, Inc.
became Asgrow Seed Company.
“Asgrow ﬂourished, becoming a major force in the
North American seed market. In 1967 negotiations were
begun with the Upjohn Company, and Upjohn purchased
Asgrow in 1968, moving its headquarters from Orange,
Conn., to Kalamazoo, Mich. Having a seed business allowed
Upjohn to strengthen and diversify its agricultural division.
“Throughout its history, Asgrow Seed Company
researchers have led world efforts to develop agronomic
and vegetable varieties that are high yielding and resistant
to common plant diseases. Asgrow sales personnel have
taken these products to the ﬁeld with great success. Its
representatives sell 500 varieties of 31 vegetable species,
and corn, soybeans, alfalfa, sunﬂowers and sorghum in 60
countries.
“Asgrow is one of the ﬁve largest seed companies in the
world, holds the number one position in the North American
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vegetable seed industry, is a leader in seed technology, a
leader in plant biotechnology, supplies germ plasm for more
acres of soybeans than any other company worldwide and is
building from strong corn market shares in Germany, France
and Mexico to establish a strong world presence in the
proprietary seed corn business.” Address: 2605 E. Kilgore
Rd., Kalamazoo, Michigan 49002-1744. Phone: 616-3845622.
3234. Hartz, Chris. 1997. The early history of Jacob Hartz
Seed Co. (Interview). SoyaScan Notes. Jan. 13. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Chris’ father is Jake Hartz, Jr. His grandfather,
Jacob Hartz, Sr., founded the Jacob Hartz Seed Co. (JHSC),
which Monsanto purchased on 21 April 1983. Chris had a
3-year contract, so he stopped working for the company in
April 1986. He now runs a wholesale nursery, and does a
little seed brokering.
When Jake, Jr., left the company, he left all his ﬁles and
company history documents at the company; he took nothing
with him. Chris did likewise. Chris called Keith Thompson
and he said he would be glad to help in any way he could to
get early historical documents. Keith said that Terry Hicks
in the accounting department is the keeper of the early
ﬁles. Terry is now in Kalamazoo involved with the Asgrow
purchase. When the company was sold to Monsanto in 1983,
the biggest story would have been in the Arkansas Gazette in
Little Rock; it has since merged with the Arkansas Democrat
to become the Arkansas Democrat-Gazette. One interesting
historical document was published by Monsanto on the 50th
anniversary, probably in 1992. Chris has never seen any
early seed catalogs. Chris and his father now share the same
building, but Jake is seldom in the ofﬁce.
When did JHSC ﬁrst start to sell soybeans? Chris does
not know. But if Jacob Hartz, Sr. ﬁrst brought in 25 bushels
of Laredo soybeans in 1926, it would probably have taken
the company several years to develop enough seed stock to
be able to sell some and keep the rest for seed multiplication.
Chris was responsible for focusing the company
on breeding soybeans for food uses, starting in the late
1970s. It all started in about 1975-77 when a Japanese
natto manufacturer, Mr. Yaichiro Mogi of Asahi Shokuhin,
contacted JHSC and explained that he needed a soybean that
was uniform in size and quality to run through his automated
factory (that made only natto) to give a uniform product that
he could sell as premium natto. He was getting soybeans
from China, IOM, and Canada and he couldn’t set up his
cookers and fermenters to accommodate all the different
soybeans he was getting. He was one of two automated
natto manufacturers in Japan at the time. He gave Chris
speciﬁcations for the natto beans he wanted. Chris happened
to have 9 pounds of small-seeded soybeans with a brown
hilum that Dr. Hartwig had sent him free of charge. It was a
plant introduction with a PI number. The diameter was 5 mm

or less. Hartz crossed that small-seeded soybean with Pickett
to get rid of the high rate of shattering. They registered the
resulting variety as Hartz 936–their ﬁrst natto soybean.
Hartz’s breeding program got into high gear in 1976, when
they hired Dr. Curtis Williams; that year they put in their
ﬁrst greenhouse. Prior to that one of Hartz’s ﬁeld reps, an
agronomist named Jimmy Johnson, was doing the crossing;
he now works for Stratton Seed Co. Chris hired Keith
Thompson in about 1980 as a salesman. When Chris left in
1986, Keith took over the food side of the business.
Chris was never able to get used to Monsanto’s way
of making decisions. “Decisions took months instead of
minutes, as they did in the family-run business. It was very
frustrating.” Dan Lamberth was the general manager after
Monsanto took over; he and Chris did not get along well.
Concerning Roundup Ready soybeans: Chris has heard
a number of farmers say that they are very good on ﬁelds
where there is a weed problem, but if you don’t have a weed
problem it is very difﬁcult to accept Monsanto’s value-added
pricing. Chris uses a huge amount of Roundup on his seed
nursery. “It is a standby for us. We like it because it kills
virtually all weeds but does not harm most of the plants he
wants to raise. Our workers are careful with it, as with any
chemical, but it is relatively problem-free.” In Chris’ opinion,
from a human health viewpoint of his employees using
herbicides on the nursery, there is less to worry about with
Roundup than probably any other herbicide. “In addition, we
can spray it on our woody ornamentals and it doesn’t hurt
them–as long as there is no new growth. But it does hurt the
redwood and cypress plants.
As far as Chris knows, Hartz never operated a soybean
crushing plant to make soybean oil and meal.
In June 1942 the company named Hartz-Thorell split up.
Jacob Hartz took the seed side of the company and named it
Jacob Hartz Seed Co.; Mr. Thorell took the implement side
and named it Thorell Implement. After Mr. Thorell died,
his implement company was sold to White Implement–
headquartered in Houston, Texas. They handle McCormickDeering farm machinery. It is now more a wholesale outlet
than retail. Address: Stuttgart, Arkansas. Phone: 501-6732242.
3235. Goh, Francis N.K. 1997. Unicurd Food Company
Pte. Ltd. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada) 10(1):1-2. Jan.
• Summary: Contains a good description and history of this
tofu manufacturing company. A rather dark photo shows Mr.
Francis Goh holding some of his company’s tofu products.
Address: Director and Founder.
3236. Soybean Digest. 1997. Soybean weed control guide.
Mid-Feb. p. 48-53, 56-61. Cover story.
• Summary: The cover states that this guide is “Sponsored
by BASF.”
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This guide is one huge table running over many pages.
It is divided into the following categories: Pre-emergence
herbicides. Postemergence herbicides. Pre-emergence
tankmixes. Postemergence tankmixes.
Roundup, a postemergence herbicide, is to “be used only
over the top of Roundup Ready soybeans.”
3237. Brunoeheler, Ron. 1997. Smart moves for spraying
Roundup Ready soybeans: University, Monsanto researchers
share their ﬁndings. Soybean Digest. Feb. p. 6-7.
• Summary: How much of the herbicide Roundup Ultra you
should spray on Roundup Ready soybeans depends on where
you are, your spectrum of weeds, and the width of your
soybean rows.
George Kapusta, an agronomist at Southern Illinois
University, focused on no-till management of RR soybeans
in 7-inch and 30-inch rows. He had the best weed control in
the narrow rows, with the more difﬁcult-to-control weeds
such as tall morningglory, ivyleaf morningglory, honeyvine
milkweed, horsenettle, trumpetcreeper and nightshade. Two
pints per acre of Roundup Ultra was recommended over
lower rates.
Kapusta recommends a pre-emergence treatment plus a
second application when weeds are 3-4 inches tall.
3238. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Research focuses on
overcoming disease problems in no-till: there has been
a price to pay for no-till in terms of changing disease
management programs 4(1):1-2. Feb.
• Summary: During the past ten years, the number of
soybean acres planted to no-till has risen dramatically. Even
though there are deﬁnite beneﬁts to the soil-saving properties
of no-till, there also has been a price to pay in terms of
changing disease management programs.
“Under no-till, the crop residues act as a mulch layer,
which helps insulate the soil. As a result, the soils in notill ﬁelds are usually cooler and wetter at planting. Those
conditions are particularly favorable for the Pythium fungus,
which can cause seed rot and seedling blight.
“On soybeans, even light infection on the root tip may
cause plants to lose early season growth and remain smaller
than non-infected plants throughout much of the early
season.”
A photo shows: “Wayne Pedersen, plant pathologist at
the National Soybean Research Laboratory, views pathogen
spores through a microscope prior to inoculation. The culture
is used to infect soybean plants as a way of studying the
mechanisms of resistance to Phytophthora root rot.”
3239. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Proﬁle: Susan Iler. Feb. p. 7.
• Summary: “Iler (rhymes with “ﬁre”) joined the OSGMB’s
staff in 1992, after working two years with Dr. Wally

Beversdorf at the University of Guelph’s Department of Crop
Science.
“She completed her Master of Science degree at Guelph
part-time that year. Her training in crop biotechnology and
weed science has come in handy, as well as her experiences
from growing up on her family’s cash crop farm in south
Essex County.
“Over the past ﬁve years, the Soybean Board’s research
budget has increased from $146,500 to $272,500.”
“The support for breeding and agronomic research
continues, but an increasing number of projects are being
added, including projects relying on biotechnologies.
At Ottawa, as an example, OSGMB funds are directed
toward ﬁnding biotech sources of white mould resistance.
At Harrow, funds are directed toward the use of biotech
techniques to select soybean varieties that are resistant to
soybean cyst nematodes. Similar work at AAFC-Harrow and
London [Ontario] targets Phytophthora root rot.
“Another recent addition, is a project being conducted
at the Guelph Ag and Food Lab, looking at the levels of
‘nutraceuticals’ in soybeans. Compounds such as proteins,
isoﬂavones and linoleic acid add value to soybeans. They
have been linked to lower rates of both heart disease and
several forms of cancer, as well as many other health
beneﬁts.
“One OSGMB-funded project at the University of
Western Ontario’s School of Medicine is examining how soy
protein lowers bad forms of blood cholesterol.
“Iler’s newest role is Vice Chair of Ontario AgriFood Technologies, a non-proﬁt organization incorporated
on January 6, 1997 to ensure that Ontario becomes an
international centre for agricultural biotechnology research
and development.”
Ontario has 22,000 soybean growers. A portrait photo
shows Iler, with the caption: “Prioritization is key.” Address:
Box 1199, Chatham, ONT, Canada N7M 5L8.
3240. Sonka, Steven. 1997. From the director’s desk.
National Soybean Research Laboratory Bulletin (NSRL,
Urbana, Illinois) 4(1):3. Feb.
• Summary: “This issue of the Bulletin marks an important
step in the evolution of the NSRL. Effective on January 6,
1997, I assumed dual roles as Director of the NSRL and
as the Soybean Industry Chair for Agricultural Strategy. In
the ﬁrst of these roles, I will beneﬁt greatly from the able
leadership that Jim Sinclair has provided as interim NSRL
director.
“I especially want to express my appreciation for
everything that Jim has contributed during the last four years.
During that brief period, the NSRL has made signiﬁcant
strides in becoming a catalyst for enhancing the efﬁciency
and effectiveness of the entire soybean industry. These
strides could not have been accomplished without his
tireless and inspired efforts. As a faculty colleague, I have
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continually been impressed with Jim’s dedication to the
NSRL and the industry, as well as to his own active research
program.
“Under his leadership, the NSRL has played a key role
in fostering interchange between researchers and soybean
industry decision makers on major problems facing the
sector. The rapid response to identiﬁcation of soybean rust in
Hawaii serves as an excellent example of how the NSRL has
fulﬁlled that role.
“That response included organizing a workshop of
scientiﬁc experts to inventory the state of knowledge on
the disease and to examine possible measures to prevent
its spread. The summary results of the meeting were
immediately disseminated through the StratSoy electronic
information system, while the full proceedings were
published for the scientiﬁc community as part of the NSRL
publication series. Over the last four years, the NSRL also
has served as home for a number of important research
programs, as well as a meeting place for regional, national,
and international visitors and organizations.
“All of this has been accomplished under the guidance
of a vibrant and forward-looking mission statement and
six speciﬁc strategic objectives. The statement emphasizes
the role of the NSRL in helping to expand the scope,
size, and proﬁtability of the U.S. soybean industry by
providing strategic information and support for effective
decision making. This statement of intent was developed
in conjunction with our External Advisory Committee. The
mission statement, as have Jim’s leadership efforts in total,
forms a solid foundation for the continued evolution of the
NSRL’s contributions to the industry.
“Recognizing that strategic vision and focus is
critical to all agricultural industries, the Illinois Soybean
Checkoff Board established the Soybean Industry Chair
for Agricultural Strategy. Supported by a $1.25 million
endowment, the Chair’s activities will focus on developing
strategic information and tools that will better enable
decision makers to craft their strategic futures. As holder of
the Chair and as director of the NSRL, I will continue to be
guided by the mission statement and objectives created by
Jim and the External Advisory Committee.
“To achieve those objectives, the NSRL will need to
continually strive to excel in its role of fostering interchange
between researchers and the soybean industry on key current
and future challenges and opportunities. Success in that
undertaking will require input from as many sources as
possible. I urge anyone with speciﬁc comments or suggestion
to call me at (217)244-1706 or send an e-mail message at
s-sonka@uiuc.
“Steven Sonka”
A large photo shows Steven Sonka. Address: NSRL
Director and Soybean Industry Chair for Agricultural
Strategy.

3241. Roy, K.W. 1997. Fusarium solani on soybean roots:
nomenclature of the causal agent of sudden death syndrome
and identity and relevance of F. solani form B. Plant Disease
81(3):259-66. March. [56 ref]
• Summary: “Results demonstrated that F. solani form B and
P. cucumerina are distinctly different and not conspeciﬁc.
The relevance of identifying and recognizing the two F.
solani forms as separate and distinct members of the F.
solani pathogen complex on soybean is discussed.”
These fungi cause disease on soybean roots. Address:
Prof., Dep. of Entomology and Plant Pathology, Mississippi
State Univ., Mississippi State 39762.
3242. Hymowitz, Ted. 1997. Recent important discoveries
related to wild perennial relatives of the soybean, and
progress on the Samuel Bowen book (Interview). SoyaScan
Notes. April 15. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ted called to explain why, because of exciting
research during the past 3½ years on wild perennial relatives
of the soybean, he has not made much progress in writing his
two forthcoming books on: (1) The life of Samuel Bowen,
and (2) The early history of the soybean. For posterity, Ted
has willed his entire collection of Samuel Bowen materials to
the Georgia Historical Society.
Ted and his coworkers will be publishing a number of
articles based on their research with wild perennial Glycine
species. It looks like they have transferred resistance to
soybean cyst nematodes from wild perennial species, and
there may be many other genes in the wild species which
could offer major protective beneﬁts to the soybean. The
genetic approach, as described in the recent article in
Genome (Feb. 1997) gives information that is consistent
with other earlier approaches. Moreover, Ted’s group has
great control over their results because they are using known
material with known SPI numbers.
When Ted began this work in the late 1960s, there
were only 5 known wild perennial species and a total of 65
accessions in the USDA germplasm collection. Since then
they have greatly expanded their knowledge in this area. One
major discovery is that the diversity in the wild perennials
roughly 100 times as great as that in Glycine max. The basic
idea is to transfer economically valuable traits from the wild
perennials to Glycine max. Once the trait is in any cultivar
of Glycine max, it can easily be transferred to any others.
This approach, using wide crosses but based on traditional
genetics, is much simpler than the transgenic (pronounced
trans-JEEN-ik) approach, where breeders face many
obstacles, from Greenpeace and consumers to the FDA.
And the potential looks great. For example, a researcher at
Cornell University crossed a cultivated tomato with a wild
ancestor of the tomato that was a little runt of a plant from
Brazil. He was amazed to discover that he had transferred
a gene for fruit color that gave the tomato a very appealing
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red color; but more important he had also transferred a gene
for higher yield. There was no way to know that such a gene
existed. The same could apply to the wild perennial ancestors
of the soybean. The possibilities are huge and limitless–
and they could break the business of soybean breeding
wide open. Some of Ted’s colleagues are buying stock in
Monsanto, in the belief that Roundup Ready soybeans and
other transgenic crops are the wave of the future, but Ted
thinks that the transgenic approach may end up offering little
real beneﬁt to the farmer.
For the last 3½ years Ted’s research has focused on
the wild perennial species, so he has not been able to make
much progress on his books on Samuel Bowen and on the
history of the soybean. He has organized his documents,
computerized them, and drawn up an outline for the Bowen
book.
A new wild perennial species has been found. Ted saw a
specimen in Australia. To ﬁnd it, one must ﬂy into a remote
part of Western Australia by helicopter. Mary Tindale in
Australia will be given the responsibility for naming it.
One upcoming project is to travel to Vietnam and the
former Indochina to look for ancestors of the ancestors of
the soybean. But one big obstacle to ﬁeld research is the
presence of many landmines left over from recent wars
there. The ancestors of the wild perennial Glycine species
must have come from Southeast Asia. This goes back to
plate tectonics. When the Australian plate rammed into the
Southeast Asian plate, they jumped onto a the Australian
plate, where there was little competition, except from
primitive plants. Therefore it was a fertile area for these
wild perennials to thrive. There were no legumes on the
Australian plate before the collision, since it had moved
from a very cold part of the Earth, through a dry area. All
this research will help push back and explain the very early
history of the soybean and its genus.
Two interesting questions which were not discussed in
the Genome article but which Ted and his colleagues are now
addressing are: (1) Which of the wild perennial species is
closest to the soybean genetically? That is the one you want
to use for crossing. (2) Which is the oldest species and where
did it come from? This may give some clues about even
earlier relatives in Southeast Asia. Address: Prof. of Plant
Genetics, Univ. of Illinois, Urbana, Illinois.
3243. Golbitz, Peter. 1997. Agricultural biotechnology still
a hot topic. Bluebook Update (Bar Harbor, Maine) 4(2):1-2.
April/June.
• Summary: “It’s been ﬁve months now since the ﬁrst
crops of genetically engineered soybeans, corn and cotton
were harvested from U.S. ﬁelds. Although the dust has
certainly settled by now, the debate over this technology’s
effectiveness and safety has yet to be resolved.
“The Crop Is In: 1996 was a pivotal year in the
evolution of agricultural biotechnology. After years of

research and development, government approval was ﬁnally
received and genetically engineered seeds for three of the
world’s most important crops were planted in the United
States.
“Perhaps the most highly publicized of these has been
Monsanto Company’s Roundup Ready (RR) soybeans. These
seeds are genetically altered to be resistant to the company’s
popular glyphosate-based herbicide Roundup. According
to Monsanto, roughly one million acres were planted in the
U.S. last year. Now that the harvest is completed, Monsanto
has been able to evaluate the performance of RR soybeans.
“First Year’s Report Card: Numerous factors will affect
soybean yield including variety, location and environmental
factors. According to preliminary data collected from
more than 75 locations in the Midwest, soybeans growers
who planted RR soybean varieties and used Roundup as
a weed control agent, experienced a yield advantage of
approximately 5 percent, or nearly two bushels per acre.
“In addition to the crop yield data, Monsanto surveyed
more than 1,000 farmers in November who used RR
soybeans. These soybeans met or exceeded the expectations
of 90 percent of the growers. More good news for the
company was the ﬁnding that 79 percent said Roundup
Ready soybeans represented a ‘good’ or ‘very good’ value
and that 88 percent will either ‘probably’ or ‘deﬁnitely’
replant them next year.
“Monsanto expects 8 to 10 million acres of RR soybeans
to be planted in the U.S. in 1997. That ﬁgure represents
13 to 16 percent of the estimated 64 million acre crop. In
addition, 300,000 acres of RR soybeans have been planted
in Argentina and ﬁeld trials are scheduled to begin in Brazil
later this year.
“Monsanto had also predicted that planting RR beans
would signiﬁcantly reduce the total amount of herbicide
needed per acre to resist weeds. This result was conﬁrmed
in a report prepared for Monsanto by the independent
agricultural market research ﬁrm, Sparks Companies, Inc.
Records of RR soybean ﬁelds when compared to records
of soybean ﬁelds with other herbicide programs, testiﬁed
to reductions in herbicide usage which ‘ranged from a high
of 39 percent in the Southeast to a low of 9 percent in the
East Central region of the United States. In the West Central
region, herbicide usage was reduced by 16 percent, and in
the Mid-South by 31 percent.’
“Opposition Still Strong: This environmentally positive
result will likely do little to reduce the opposition for this
technology by groups such as Greenpeace and The Pure
Food Campaign, which are calling for a complete ban
of all genetically engineered crops and food products.
The ‘Genetic Engineering Brieﬁng Pack’ published by
Greenpeace in January 1997, contains a detailed list of their
reasons for opposition to genetically engineered seeds. This
report, based on their perceptions of the environmental costs
of this technology, states a fear that ‘the world as we know it’
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will end.
“Many of Greenpeace’s reasons are based on valid
concerns for the environment, however, in the view of
some onlookers, the credibility of their message has been
diminished by their radical demonstrations. Last November,
Greenpeace launched a series of protests in the U.S. against
grain giants Cargill and Archer Daniels Midland which
included actions such as blocking cargo ships and chaining
themselves to barges at an unloading facility.
“An editorial entitled, ‘Unpalatable’ in the Wall
Street Journal of November 21, 1996 described these and
other ‘lobby’ methods as a basis for labeling the group as
‘crazies.’ In direct reference to the same type of ‘emotional’
Greenpeace activities Soybean Digest editor, Syl Marking
asked, ‘Will Science Win Over Crackpots?’ in his editorial of
January 1997.
“In Europe, there have been widely publicized actions
by Greenpeace, as well as by certain European country
governments. Responding to consumer concerns and
pressure, Austria and Luxembourg have currently placed a
ban on the importation of Bt corn from Novartis (formerly
Ciba-Geigy). France has lifted its restriction on the
importation of the corn, but prohibited the planting of gene
modiﬁed seed in France.
“There is widespread debate in Europe regarding
the labeling of foods which contain genetically modiﬁed
material. This discussion washed back on U.S. shores when a
major natural food retail chain asked its suppliers to specify
which of their products were made from genetically modiﬁed
ingredients.
“All of the issues surrounding biotechnology will take
time to sort out and resolve but one point seems to be clear–
genetically engineered crops will play an ever increasing role
in U.S. and world agriculture and food production.
“There are many references on the Internet for
information on biotechnology–here are a few.”
Dictionary of Science and Biotechnology
http: //biotech.chem.indiana.edu/pages/dictionary.html
The Biotechnology Information Center http://www.nal.
usda.gov/bic/
Biotechnology Information Institute http://www.bioinfo.
com/biotech/
Global Agricultural Biotechnology Association http://
www.lights.com/gaba/
Greenpeace International Home Page http://www.
greenpeace.org/
Monsanto Company http://www.monsanto.com/
cropprotection/
A photo shows Greenpeace activists, outside the
Brussels headquarters of Unilever, standing below a large
sign that states: “No Genetic Experiments with our Food.”
3244. Monsanto Company. 1997. Annual report to
shareholders–1996. St. Louis, Missouri. 64 p. 28 cm.

• Summary: In 1996, Monsanto reported net income of
$385 million (down 48% from 739 million in 1995) and
earnings per share of $6.31 (down 2% from $6.46 in 1995).
But pages 4-5 state: “Financially, 1996 was by far the best
year in our history. Before giving effect to charges related
to the spinoff of the chemical business and other actions
in 1996 ($500 million aftertax, or $0.84 per share) and to
a nonrecurring gain in 1995 ($11 million aftertax, or $0.02
per share), net income of $885 million exceeded our 1995
record by 22 percent, and record earnings per share of $1.48
were up 18 percent. Return on shareowners’ equity (ROE) of
22.3 percent, excluding one-time charges, marked the third
consecutive year in which we surpassed our historical 20
percent ROE benchmark.”
In a “Letter to shareowners,” Chairman and CEO
Bob Shapiro begins: “In late 1996, your board of directors
approved a plan to split Monsanto into two companies by
spinning off our chemical businesses.”
The theme of the report is “We’re starting up again.
In 1901, a 42-year-old high school dropout named John F.
Queeny founded a new company to make saccharin on the
shores of the Mississippi River in St. Louis, Missouri. He
named it after his wife, Olga Monsanto Queny. More than
95 years later, his little company–built on faith, hope, and
$5,000–is starting up again. Monsanto company is now
spinning off its chemical businesses and forming a new life
sciences company.”
Roundup herbicide, introduced in 1974, has proved to
be the agricultural growth product of the 1990s. In 1996,
Monsanto sold more than 3 times as much of it as they did in
1990. “Sales of Roundup Ready soybeans were limited only
by the availability of the seed” (p. 3).
Page 11A states: “Soybean growers who used Roundup
Ultra herbicide on Roundup Ready soybeans reported
extremely high satisfaction with the performance of the
technology, and indicated they would more than double their
Roundup Ready soybean acres in 1997. Our seed partners
expect to have enough Roundup Ready soybean seed to
plant between eight million and 10 million acres in the
United States. Another 250,000 to 300,000 acres have been
planted for the 1996-1997 growing season in Argentina.”
“Conservation tillage began as an environmental trend.
Farmers could reduce soil erosion by reducing or eliminating
tillage practices, often used as a way to control weeds. As
more farmers adopted this technique, they also found they
could reduce labor, energy and equipment costs. Roundup is
the herbicide of choice for conservation tillage because it is
effective and cost-efﬁcient.”
“Agricultural products outlook (p. 37): Roundup and
other glyphosate-based herbicides face competition from
generic producers in certain markets outside the United
States. Patents protecting Roundup in various countries
expired in 1991, while compound per se patent protection for
the active ingredient in Roundup herbicide continues in the
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United States through the year 2000. Management expects
the recent technological breakthroughs in manufacturing
processes and formulation advancements, as well as rapidly
expanding capacity to produce Roundup, to improve
Monsanto’s cost position and to help maintain its leadership
position. New value-added formulations of Roundup, such
as Roundup Ultra and Roundup Pro in the United States, and
Roundup Bioforce and Roundup Geoforce in Europe and
Australia, have been successfully introduced.”
“Principal acquisitions and divestitures: In February
1997, the company acquired the Asgrow Agronomics seed
business from Empresas La Moderna S.A. for $240 million.
In January 1997, Monsanto announced that it had reached
separate agreements to acquire Holden’s Foundation Seeds,
Inc., the world’s leading foundation seed corn company,
and Corn States Hybrid Service Inc. and Corn States
International S.a.r.l., the exclusive worldwide marketing and
sales representatives for Holden’s products. The total costs of
these acquisitions will be up to $1.02 billion. It is anticipated
that one-time charges associated with acquired research will
be recorded in conjunction with these acquisitions.
In March 1996, Monsanto acquired signiﬁcant equity
positions in Calgene, Inc. and DeKalb Genetics Corp. In
November 1996, Monsanto acquired a controlling interest
in Calgene. This gave Monsanto the right to nominate ﬁve
of the nine authorized directors on Calgene’s board. The
combined investment in these plant-science businesses
totaled approximately $340 million. In May 1996, Monsanto
acquired the plant-science assets of Agracetus from W.R.
Grace & Co. for approximately $150 million.”
A 26-page report titled “Notice of annual meeting of
stockholders, April 25, 1997” accompanies the annual report.
Note: By 6 Oct. 1997 Monsanto had spun off the
chemicals portion of its business and named it Solutia, Inc.
For every 5 shares of Monsanto stock owned by an investor,
he or she was given one share of Solutia, which had an initial
value of $20/share. Address: 800 North Lindbergh Blvd., St.
Louis, Missouri 63167. Phone: (314) 694-5432.
3245. Hartwig, Edgar E.; Kuo, T.M.; Kenty, M.M. 1997.
Seed protein and its relationship to soluble sugars in
soybean. Crop Science 37(3):770-73. May/June. [10 ref]
• Summary: “Protein meal from soybean... contains the
soluble sugars rafﬁnose and stachyose. Because of these
sugars, the quantity of soybean meal must be limited in
rations to avoid ﬂatulence in dogs (Canis familiaris) and
digestive disturbances in baby pigs (Sus scrofa) and chicks
(Callus domesticus). This study found soybean varieties
with lower levels of soluble sugars.” Address: 1. Research
Agronomist, Plant Science Research Div., ARS, USDA,
Stoneville, Mississippi.
3246. Kilen, Thomas C. 1997. In memoriam. Dr. Edward E.
Hartwig: August 26, 1913–May 11, 1996. Soybean Genetics

Newsletter 24:3-4. May.
• Summary: “Edgar Emerson Hartwig was one of the most
widely known and successful soybean breeders in the world.
Dr. Hartwig was respectfully and appropriately referred to as
‘The Father of Soybeans in the South’. From the beginning
of his work with soybeans in 1943, Dr. Hartwig played a
major pioneering role in causing soybeans to ascend from an
insigniﬁcant position among several forage crops to one of
the most important U.S. grain crops.
“He established his leadership in soybean breeding as
early as 1954 with the development of the variety ‘Lee’. Lee
quickly became the leading variety in the south. Early in his
career, Dr. Hartwig recognized the need for pest resistance
in developing higher yielding soybean varieties. Many of the
28 multiple-pest-resistant varieties, and 14 germplasm lines
he developed and released, had resistance to the soybean
cyst nematode, root knot nematode, and major diseases in
the south. The varieties that Dr. Hartwig developed and
released were evaluated under a wide range of environmental
conditions in the 7 Cooperative Uniform Soybean Tests,
Southern States. Dr. Hartwig served as coordinator of this
program from 1948 through 1991. He also recognized the
importance of preserving a diverse gene pool, and served
as curator of the later maturing accessions of the Soybean
Germplasm Collection for over 30 years. He frequently
sampled this gene pool for useful traits to transfer to adapted
lines, and then made these enhanced breeding lines available
to other soybean breeders. There is little question that one
of Dr. Hartwig’s major contributions to soybean breeding in
the south was the generous sharing of his breeding lines with
other soybean breeders, public and private.
“Dr. Hartwig published more than 150 refereed articles,
including several book chapters. He was also a frequent
contributor to popular articles in publications such as
Soybean Digest and Delta Farm Press. He was very active
internationally, as an invited speaker at conferences, where
he shared his vast knowledge of soybean breeding and
production with other scientists. Nationally, he was a very
active participant in the American Society of Agronomy
Meetings and the Soybean Breeders Workshop, which was
his favorite meeting. He found in this setting an opportunity
to share knowledge with those who had the same zeal for
improving the soybean plant that he had.
“For his dedicated service and signiﬁcant contributions
to science, Dr. Hartwig received numerous awards and
honors. Among these awards and honors are the USDA
Superior Service Award, American Soybean Association
Honorary Life Membership, ASA and CSSA Fellow, USDA
Distinguished Service Award, University of Minnesota
College of Agriculture Outstanding Achievement Award,
Mississippi State University Distinguished Professor, ASA
Agronomic Achievement Award-Crops, and the ARS Hall of
Fame Award.
“Edgar Hartwig was a gifted gentleman who, with
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diligence, persistence, and hard work, dedicated his entire
life to improving the soybean plant and increasing yields and
proﬁts from soybeans. He will be fondly remembered by the
many scientists who looked up to him as their mentor, and
by all those with whom he generously shared the soybean
genetic stocks he developed.”
A portrait photo shows. Dr. Edgar Hartwig. Address:
USDA ARS, Soybean Research Unit, P.O. Box 196,
Stoneville, MS 38776.
3247. Liu, KeShun. 1997. Agronomic characteristics,
production, and marketing. In: KeShun Liu. 1997. Soybeans:
Chemistry, Technology, and Utilization. Florence, Kentucky:
Chapman & Hall. xxvi + 532 p. See p. 1-24. Chap. 1. Index.
[36 ref]
• Summary: Contents: Introduction. Origin. Early history
in Europe. Early history in North America. Agronomic
characteristics: Seed morphology, germination and
seedling development, growing stages and maturity groups,
seed development, nitrogen ﬁxation, diseases and pests.
Harvesting, drying, and storage: Harvesting, drying, storage.
Marketing and trading. Grades, standards, and inspection.
Variety identiﬁcation. Food beans and oil beans.
Figures: (1.1) Graph of total annual soybean production
in the USA and worldwide from 1955 to 1994. World
production increased from 20 million metric tons (tonnes)
in 1955 to 138 million tonnes in 1994. Note the huge
increases in 1992 and 1994. The United States’ share of
the total has been dropping since the mid-1970s. (1.2) Pie
chart of market share of world soybean production by major
producing countries between 1994 and 1995. USA 50.5%,
Brazil 18.2%, China 11.8%, Argentina 9.2%, all other 10.3%.
(1.3) Structure of a soybean seed (line drawing). Hypocotyl,
radicle, micropyle, hilum, epicotyl, plumule, cotyledon, seed
coat. (1.4) Stages in germination and early seedling growth
(line drawing). (1.5) Map of geographical zones of the
American continent where soybean maturity groups are best
grown. Extends from OO in southern Canada down to X in
southern Central America and northern South America. (1.6)
Graph of equilibrium level of soybeans with the temperature
and relative humidity of the surrounding air. Moisture
content of soybeans is the third variable plotted. (1.7) Graph
of allowable storage time for soybeans as functions of bean
temperature and percentage moisture content. (1.8) Diagram
of the general ﬂow of grain from the farm through the
distribution system to the domestic and overseas processor.
(1.9) Diagram of a general outline of soybean food use
based on classiﬁcation of oil and food beans. (1.10) Visual
differences between oil and food beans (photo). Left: oil
beans (3 cultivars in plastic bags). Right: food beans (top
and middle are two tofu bean cultivars, bottom is one smallseeded natto bean cultivar).
Tables: (1.1) The U.S. grades and grade requirements for
soybeans. Address: PhD, Soyfood Lab., Hartz Seed, a Unit

of Monsanto, P.O. Box 946, Stuttgart, Arkansas 72160-0946.
Phone: 870-673-8565.
3248. Liu, KeShun. 1997. Soybean improvements through
plant breeding and genetic engineering. In: KeShun Liu.
1997. Soybeans: Chemistry, Technology, and Utilization.
Florence, Kentucky: Chapman & Hall. xxvi + 532 p. See p.
478-523. Chap. 11. Index. [120 ref]
• Summary: Contents: Introduction. The breeding
process: Strategic planning, germplasm evaluation,
genetic studies, variety development and release. Breeding
methods: Recurrent selection, crossing, mutation breeding
(mutagenesis), molecular markers, biotechnological
approach (techniques, advantages and disadvantages,
prospects). Breeding to increase crop productivity:
Herbicide-tolerant crops, insect-resistant crops. Breeding for
food-grade soybeans. Breeding to increase protein and oil
content: Soybeans with high protein content, soybeans with
high oil content, soybeans with both high protein and high
oil. Breeding to improve oil quality: The need for oil quality
enhancement, challenges to resolve conﬂicts within a quality
triangle of edible oils, current trends in oilseed breeding,
progress in altering soybean oil composition (low linolenic
soybeans, high oleic soybeans, low palmitic soybeans,
high saturate soybeans). Breeding to improve protein
quality: Changing the 11S / 7S ratio, increasing essential
amino acids, eliminating trypsin inhibitors, reducing
oligosaccharides, reducing phytates, increasing isoﬂavones.
Breeding to control beany ﬂavor. References. Address: PhD,
Soyfood Lab., Hartz Seed, a Unit of Monsanto, P.O. Box
946, Stuttgart, Arkansas 72160-0946. Phone: 870-673-8565.
3249. Monsanto Company. 1997. Asgrow and Hartz seed
companies move corporate headquarters to Iowa (News
release). St. Louis, Missouri. 2 p. May. 13.
• Summary: Monsanto will move its two subsidiaries,
Asgrow and Hartz, to Des Moines, Iowa. “The combined
management team of the new operation will be headed by
John Schillinger, Ph.D. of Asgrow and Danny Kennedy
of Hartz. While top management will be combined, both
Asgrow and Hartz brands will be developed and marketed
independently.
“Asgrow will move about 15 employees from its former
corporate headquarters in Kalamazoo, Michigan, to join
administrative staff already in West Des Moines. Additional
employees from other locations will move to Des Moines
during the next year, but most of Asgrow’s 600 employees
around the world will not be affected.
“Only three people will move to Des Moines from
Hartz’ headquarters in Stuttgart, Arkansas. Hartz is focused
on Southern soybean production, and Stuttgart will remain
the primary sales, distribution and research facility for the
major soybean producer. Hartz has been owned by Monsanto
since 1983.” Address: St. Louis, Missouri. Phone: 314/694-
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2882 or 319/233-0502.
3250. Tinius, Chris. 1997. In memoriam. Dr. Kuell Hinson:
1924-1996. Soybean Genetics Newsletter 24:5-6. May.
• Summary: “Southern soybean breeding recently lost one
of its founding fathers with the death of Kuell Hinson. Dr.
Hinson passed away at his home in Gainesville, Florida
last October, shortly after being diagnosed with pancreatic
cancer.
“Kuell Hinson was born in 1924 in the small town
of Moss, Tennessee. He served in the Army Air Corps
during World War II, and then pursued his education; ﬁrst
at Tennessee Technological University, and then at the
University of Wisconsin, where he received his Ph.D. degree
in 1954. In 1955, Dr. Hinson came to Florida to begin a
breeding program for soybean with the USDA.
“Over the next 40 years he developed improved soybean
varieties which came to be grown over substantial areas of
the southern US, as well as South America and Asia. His
work was instrumental in the development of varieties with
resistance to root-knot nematodes, a major pest of soybean
in tropical germplasm developed by Dr. Hinson is widely
dispersed throughout soybean breeding programs worldwide,
and many of these programs are directed by his former
graduate students. His contributions to soybean breeding
were frequently recognized through awards given by many
organizations, including the Commercial Soybean Breeders.
“As a graduate student of his, I came to respect Dr.
Hinson’s insight very quickly. He was a very serious teacher,
and would always challenge his students to question what
the data really meant. His most frustrating, yet ultimately
enlightening comment on a manuscript was ‘maybe you
should think about this again’. This element of selfdiscovery was a common thread in his teaching. I remember
well being in the ﬁeld with him and he smiling at my joy
of ‘discovering’ that growth habit and pubescence color
segregate independently. This ability to let others discover
what he already knew helped instill a love of the profession
that continues today. And isn’t that the ultimate goal of
training the next generation of scientists?
“Many of you who have come each year for many
years to the Soybean Breeders’ Workshop have already
noticed Dr. Hinson’s absence. He was physically tall and an
imposing presence wherever he was, but never overbearing.
His absence is a reminder to us that all things must pass. We
sometimes forget that the time and efforts we devote to this
profession will come to an end. But the good works we do
will live long after us. I have seen the good works of Kuell
Hinson alive in places like Mississippi and Georgia, but also
in Argentina and Brazil. Kuell Hinson made a difference.
Kuell Hinson was a soybean breeder.”
A large portrait photo shows Dr. Hinson. Address:
Asgrow Seed Co., P.O. Box 210, Marion, Arkansas 72364.

3251. Kogan, Marcos; Irwin, Michael; Sinclair, James B.;
Slife, Fred. 1997. Major world soybean diseases, weeds, and
insect pests: a diagnostic pictorial atlas. National Soybean
Research Laboratory Bulletin (NSRL, Urbana, Illinois)
• Summary: This book features more than 130 color
illustrations, many of which provide an approximation of the
shape and color of the major arthropod species affecting the
soybean. A number of plates are enlarged to show details.
Accompanying silhouettes are drawn to scale and indicate
natural size. A table of contents lists the common names of
the various illustrated pests for easy reference.
3252. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Genetic markers could hold
key for improved nematode management. 4(2):1-3. June.
• Summary: “Evidence continues to point to the cyst
nematode (SCN) as an increasing problem in many Midwest
production areas. Because most ﬁelds have not been checked
through soil sampling, the presence of SCN could account
for the unexplained decrease in yield that some producers
have experienced from year to year.
“’The presence of SCN can reduce yields from 5 to
15 bushels per acre depending on the weather and crop
conditions,’ says H. Walker Kirby, plant pathologist at the
University of Illinois. ‘Soybean producers in the northern
and central regions of our state are just now realizing that
this loss can occur in their ﬁelds and that SCN is not just a
problem in the southern counties.’
“To help counter this problem, the U of I Cooperative
Extension Service conducted a series of nematode
identiﬁcation clinics during the summer of 1996. The clinics,
concentrated in central and northern Illinois, were designed
to help producers learn more about managing the nematode
problem and how to determine the levels in their ﬁelds.
“’Of the soil samples processed at the clinics, more than
75 percent were positive for SCN,’ Kirby says. ‘At least
80 percent of those positive samples were well above the
economic threshold.’
“This trend is especially disturbing because early
detection of SCN plays a key role in long-term management
of this pest. Some ﬁelds had more than 50 cysts per 100 cc of
soil, which is a population level that will take several years
of careful management to adequately reduce.”
“One approach that seems to show real potential for
growers is rotating cultivars with different combinations of
race resistance.”
A photo shows: “Les Domier (left) and Greg Noel
examine genetic banding patterns for different races
of soybean cyst nematode. The USDA scientists in the
Department of Crop Sciences at the University of Illinois are
developing a new test based on genetic markers that could
overcome many of the current difﬁculties in identifying SCN
races.”
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3253. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. New NSRL publications
available. 4(2):3. June.
• Summary: “Two new books in the NSRL publication
series, Guidelines for the Integrated Management of Soybean
Pests and Major World Soybean Diseases, Weeds, and Insect
Pests: A Pictorial Atlas, are now available to the public.
“The 48-page guidelines volume, written by James
B. Sinclair and Marshal McGlammery of the University
of Illinois and Marcos Kogan of Oregon State University,
provides detailed information on integrated pest management
(IPM) for the major pests of soybean worldwide. It also
presents background information on both applied and
theoretical approaches to IPM systems for arthropods,
diseases, and weeds.
“The publication will assist soybean producers not only
to understand the role of IPM, but also will help them in
implementing such programs.. The text includes more than
130 high-quality color illustrations.
“The 24-page atlas, written by Marcos Kogan, Michael
Irwin, James B. Sinclair, and Fred Slife, features more
than 130 color illustrations, many of which provide an
approximation of the shape and color of the major arthropods
[sic] species affecting the soybean. A number of plates are
enlarged to show details. Accompanying silhouettes are
drawn to scale and indicate natural size. A table of contents
lists the common names of the various illustrated pests for
easy reference.
“Both publications are suitable for use as an aid in
classroom and outreach activities, as well as for crop
consultants and growers. Single copies of the two books are
available free of charge, including no cost for shipping, upon
request to: Publication Sales, OAF, UIUC, 69 Mumford Hall,
1301 W. Gregory Drive, Urbana, IL 61801. Information on
the cost for multiple copies is available by calling (217) 3332007.”
3254. Sinclair, James B.; McGlammery, Marshal; Kogan,
Marcos. 1997. Guidelines for the integrated management of
soybean pests. Urbana, Illinois: National Soybean Research
Laboratory (NSRL). 48 p. *
• Summary: This book provides detailed information on
integrated pest management (IPM) for the major pests of
soybean worldwide. It also presents background information
on both applied and theoretical approaches to IPM systems
for arthropods, diseases, and weeds.
The publication will assist soybean producers not only
to understand the role of IPM, but also will help them in
implementing such programs.. The text includes more than
130 high-quality color illustrations. Address: 1-2. Univ. of
Illinois; 3. Oregon State Univ.
3255. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada). 1997. The soybean program at GPCRC.

11(2):1-2. July.
• Summary: “Soybean research began in 1923 at the
Greenhouse and Processing Crops Research Centre (GPCRC,
formerly Harrow Research Station), with a variety testing
program. Twenty years later in 1943 the soybean breeding
program was established to develop adapted varieties for
southern Ontario. One of the major variety releases from the
program was Harosoy in 1951. By 1959 Harosoy represented
75% of the acreage planted to soybeans in Ontario and it was
the most commonly grown variety in the United States.”
“The GPCRC is comprised of three experimental farms
representing the various soil types of Essex County.”
Molecular biology is being used to assist in the
development of disease resistant soybeans. Genes conferring
speciﬁc resistance to speciﬁc races of Phytophthora root rot
are being isolated.”
A photo shows some of the leading soybean personnel
with Agriculture and Agrifood Canada research centre at
Harrow, Ontario... Dr. Lorna Woodrow, Dr. John Mullin,
Dr. Vanio Poysa, and Mr. Doug Jessop. Standing is Mr. Kim
Cooper, Ontario Soybean Growers’.”
3256. Monsanto Company. 1997. Notice of special meeting
of stockholders. St. Louis, Missouri. 118 + 26 + 2 p. July 14.
28 cm.
• Summary: On page 1, Robert B. Shapiro, Chairman
and CEO, writes: “As you know, we’re proposing to spin
off Monsanto’s chemical business into a new publicly
traded company and to unite our agricultural, food and
pharmaceuticals businesses into a life sciences company.
Before completing the spinoff, we are seeking your approval,
as a shareowner, of several matters.” Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: (314)
694-5432.
3257. Morgan & Myers. 1997. Magazine names Asgrow
Roundup Ready soybeans as “Product of the Year” (News
release). St. Louis, Missouri. 3 p. Aug. 14.
• Summary: “Roundup Ready soybeans from Asgrow Seed
Company have been selected as winner of AgriMarketing
magazine’s ﬁrst “Product of the Year” award. Observers
in the industry view the introduction of the geneticallyengineered soybeans as ‘wildly successful,’ the monthly
magazine says in its September cover article.” Now you can
spray the herbicide Roundup Ultra over the top of Roundup
Ready soybeans without damaging the crop.
“The new soybean brings better yields and higher
grower proﬁtability. The technology was developed by
Monsanto Company, which licensed it to Asgrow and 11
other seed companies. In 1996, Asgrow was the dominant
seed company, controlling 80% of the Roundup Ready
market. Asgrow sold 800,000 bags of Roundup Ready
soybeans that year, a total that soared to 2.5 million bags in
1997” [a more than 3-fold increase].
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Asgrow sold six varieties of Roundup Ready soybeans
in 1996, increasing to 17 varieties in 1997. They expect 23
varieties in 1998. John Schillinger, co-president of Asgrow
Seed Co., believes that the Roundup Ready technology will
be adopted by up to 75% of the soybean growers in the South
and more than 50% in the Midwest–by the year 2000.
A photo shows Wayne Hoener (left) John Schillinger
(right), with the Product of the Year trophy, in a ﬁeld of
soybeans. Address: St. Louis, Missouri. Phone: (319) 2330502.
3258. Jennings, Bruce H. 1997. The killing ﬁelds: Science
and politics at Berkeley, California, USA. Agriculture and
Human Values 14(3):259-271. Sept. [65 ref]
• Summary: At the University of California at Berkeley,
a pioneering program in integrated pest management was
developed, tracing its roots back to 1944. This term was used
“to identify a holistic approach designed to minimize pest
impact while simultaneously maintaining the integrity of the
ecosystem. Pioneering researchers included Carl Huffaker
and Robert Van den Bosch. The program was outspoken in
its criticism of overreliance on the use of pesticides and on
the role of the pesticide industry in stiﬂing IMP research
and researchers. Van de Bosch’s book, The Pesticide
Conspiracy, contained an explicit attack on the inﬂuence
of the chemistry industry on academia. “According to his
friends in the Division, Van den Bosch was spared the same
level of castigation that Rachel Carson received only by a
similar, untimely death, shortly following the publication
of his work.” Yet his colleagues continued to be critical of
the modern university and “its responsiveness to corporate
interests.”
Eventually the Division of Biological Control was
marginalized–at the time that it is most needed by American
society and farmers. There are deep conﬂict-of-interest
problems here. Funds must be used in agricultural research
to beneﬁt the public at large. The issues are: Must consumers
risk dietary exposure to cancer-causing pesticides on
foods? Must farm workers be subjected to pesticides which
cause reproductive and other damages? Must California’s
agriculture continue to pose a threat to habitat and wildlife?
The marginalization of classical biological control
signals the loss of alternative solutions to these major
problems. Address: The Evergreen State College,
Environmental Change and Health Program, Olympia,
Washington.
3259. Hawkes, Nigel. 1997. Ladybirds harmed in transgenic
crop test. Times (London). Oct. 22. p. 9.
• Summary: Scientists at the Scottish Crop Research Institute
in Dundee have expressed concern over the introduction
of genetically modiﬁed (GM) food crops after ﬁnding
that ladybugs (called ladybirds in Europe) were harmed
when they ate aphids that had fed on potatoes which had

been genetically modiﬁed to produce a natural insecticide
that discouraged aphids from feeding on them. Ladybugs
are beneﬁcial insects that aid agriculture by eating insect
pests such as aphids. The researchers found that the female
ladybugs laid fewer eggs and lived half as long as normal!
The team found that the GM potatoes did experience a
50% reduction in aphid attacks, but that “was insufﬁcient on
its own, so it was important that the ladybirds also did their
work.”
The team concluded that “the ladybirds continued to eat
the aphids but the effects suggested that such [genetically
modiﬁed] crops could have unexpected consequences.”
3260. Kauffman, Harold E. 1997. Celebrating the past
and future successes of soy: for a crop with virtually
no commercial market except in Asia at the turn of the
century, it is quite amazing that soybean has become one
of the world’s leading crops. National Soybean Research
Laboratory Bulletin (NSRL, Urbana, Illinois) 4(3):6-7. Oct.
• Summary: “A recent article celebrating the 50th
anniversary of the Soya Bluebook lists a series of key
activities that have contributed to the success of the soybean
in the United States during this century. The article highlights
the important role that the U.S. has played in this effort. But,
by not discussing activities in other parts of the world, one
might get the impression that soybean is not a global crop
and that there is no global demand for soybean products.
“In fact, for a crop with virtually no commercial market
except in Asia at the turn of the century, it is quite amazing
that soybean has become one of the world’s leading crops.
Today it is one of the largest agricultural commodities traded
globally, and billions of people now beneﬁt from products
obtained from soy-food, feed, and industrial products.
“Why did soy production increase out of its center of
Asian origin? What role did other countries and regions play,
and what are the implications for the future of soy in the
world? As Paul Harvey would say in his well known radio
show, there is a need to tell the ‘Rest of the Story.’
“Dynamic production gains: At the turn of the century,
world soybean production was estimated at less than 3
million metric tons, essentially all of which was produced
in Asia. By 1994-1996, annual global production averaged
more than 130 million metric tons, a 50-fold increase during
the century.
“Clearly soybean production has increased most
dramatically in the Western Hemisphere–ﬁrst in North
America and then in South America. But, modest gains
also have occurred in East and Southeast Asia, Europe, and
Africa. South Asia, especially India, has had a high rate of
growth during the past decade.
“To put this success into perspective, it is important to
note that soybean production has increased at a faster rate
during the last half of the century than the much publicized
‘green revolution’ in cereal crops–wheat, rice, and maize.
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Soybean production increased nearly 700 percent during
that period, while the average production gain of the three
cereals was slightly less than 300 percent. A much higher
share of soybean production gains, however, has come from
expanding the production area–a 300 percent increase for
soybean compared to a 62 percent increase for the cereals.
Much of the gain in cereals came from yield production
increases–an average gain of 142 percent compared to
only a 95 percent gain for soybean. Although total soybean
production has not yet reached the levels of the three major
cereals on a global basis, soybean likely will reach those
levels with sustained growth during the next century.
“Dramatic growth in demand: Of course, the push
behind the increase in soybean production has been the
dramatic worldwide rise in demand. Use of high-protein
meal for poultry and livestock rations has increased more
than 500 percent since 1960. By 1995, soybeans provided 60
percent of the world’s consumption of high-protein meal.
“Signiﬁcant, although less dramatic increases have
occurred for soy oil and derivatives. For several decades, soy
has been the leading source of vegetable oil on a global basis,
with more than a 25 percent share. Soyfood consumption
has continued to increase in Asia where soyfoods have long
been a traditional part of the diet. More recently in North
America increases have occurred as the awareness of the
health beneﬁts from consuming soyfoods has increased.
Truly a combination of new and traditional uses of soy have
provided the rapid growth in global markets.
“Global contributions to the success of soybean: People
in public and private institutions from around the world
and across all segments of the soybean value chain have
contributed to ‘globalizing’ the soybean industry during
this century. Soybean germplasm came from Asia to the
Americas in the early part of the century, where it was
improved through extensive research and development
programs.
“The genius behind mechanization and the increased use
of chemical herbicides and pesticides has come from North
America and Europe. The private sector has aggressively
developed new equipment and chemicals which have
dramatically increased production efﬁciency. More than 80
percent of current world production of soybeans come from
areas which are highly mechanized.
“Technology for the solvent extraction process, which
permits efﬁcient extraction of oil, came from Europe in the
1930s. Processing efﬁciency was subsequently increased
by industry in both Europe and North America. Global
markets for a wide range of soy products resulted from the
development of handling, storage, and shipping systems
by global companies. Marketing activities of the American
Soybean Association assisted in these efforts in many parts
of the world. The soybean industry clearly has become
successful because of contributions from many companies
and institutions around the world.

“Lessons for the next century. Three lessons that I
believe we must apply for the next century are:
+ “the need to focus on yield gains. Soybean yield
gains have lagged considerably behind that of maize, wheat,
and rice during this century. If production is to increase
substantially during the next century, we must increase yields
as the opportunities for expanding the growing area will be
limited. Because yield gains in legumes are generally more
difﬁcult to accomplish than in cereals, the challenge will be
a big one. It will be necessary to broaden the genetic base of
soybean and to use all of the tools available to the scientiﬁc
and production community, including conventional breeding,
biotechnology, enhanced inputs, and precision farming.
+ “the need to strengthen collaboration within the
soybean industry. All segments of the soybean value
chain must work together to address the many aspects of
production, handling, marketing, processing, and use which
will keep soybeans competitive and proﬁtable. Cooperation
has begun in recent years on some aspects, but these efforts
must be enhanced and expanded to all areas of mutual
interest.
+ “the need to develop a new vision for global soybean
research and development. In recognition of the global
nature of the soybean industry, private companies and public
sector institutions in the U.S. must expand strategic alliances
around the world. In recent years successful private sector
companies have built strategic alliances with companies in
other countries. Partnership with public sector institutions
both in the U. S. and abroad will help increase production
efﬁciency, expand the output of products, and increase the
competitiveness of soy.”
“Harold E. Kauffman... was former director of the U of
I’s International Soybean Program (INTSOY).”
Note: This is the earliest English-language document
seen (March 2019) that contains the term “value chain” or
“soybean value chain” in connection with soybeans. Address:
Prof. of International Agriculture, Dep. of Crop Sciences,
Univ. of Illinois.
3261. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Industry leader foresees
major impact from biotechnology: these genetically
engineered crops will have an even bigger impact in
countries where the population explosion is pushing food
production to the limit. 4(3):3. Oct.
• Summary: “Genetically altered crops are destined to
dramatically change the way U.S. farmers produce soybeans
and other crops, but biotechnology ultimately will have
an even bigger impact on the rest of the world, according
to Robert T. Fraley, president of the Ceregen division of
Monsanto.
“Fraley presented his views on the current status and
future opportunities for transgenic crops during a recent
presentation at the National Soybean Research Laboratory.
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“His visit to the NSRL came as part of the Daniel E.
Dayton Memorial Lecture Series, which is sponsored by
the Department of Natural Resources and Environmental
Sciences at the University of Illinois. The event was
co-sponsored by the Department of Crop Sciences, the
Biotechnology Center, the Campus Genetics Program, the
NSRL, and the School of Life Sciences.
“The lecture series was established by gifts in memory
of Daniel F. Dayton, who served in the U of I’s Department
of Horticulture and was internationally recognized for work
in fruit breeding and genetics.
“As president of Ceregen, Fraley is responsible for
the discovery, development, and commercialization of new
biotechnology-based products. He is known worldwide for
his pioneering contributions to the development of gene
transfer technologies in plants. He received his Ph.D. from
the U of I.
“During his lecture, Fraley noted that farmers appear to
have already embraced the move to transgenic crops. One
particularly good example of this widespread acceptance
is the Roundup Ready soybean. ‘Roundup Ready soybeans
were sold out for the 1997 growing season,’ he says.
‘Farmers will plant nearly 9 million acres of Roundup
Ready soybeans this year, and that will increase to more
than 20 million acres next year. At the end of this year alone,
farmers will have grown a total of more than 15 million acres
of transgenic crops such as Bt-com and Roundup Ready
soybeans.’
“Fraley adds that surveys after the ﬁrst season of
availability showed that 90 percent of the growers who used
Roundup Ready soybeans reported high satisfaction.
“He traces much of this acceptance by farmers and
the public to the environmentally sound nature of the new
transgenic crops. By using genetics to control weeds and
pests, these new crops provide an option to the use of
chemical products and plastic pesticide containers.
“’This takes us directly into the environmental area,’
Fraley says. ‘Because of that, many consumers will buy
these products even if they are clearly labeled as genetically
engineered.’
“He cites a supermarket study in which customers
preferred some products that were labeled as genetically
modiﬁed to the same products that were traditionally grown.
“’Clearly, the customers see a beneﬁt from having a
more sustainable, more environmentally friendly production
system,’ he says.
“Fraley also foresees a day when crops can be
genetically designed speciﬁcally for a wide variety of end
uses. Manipulation of the amount of oil, starch, and sugar in
plants could soon be used to create functional food items.
“Most importantly, according to Fraley, these genetically
engineered crops will have an even bigger impact in
countries where the population explosion is pushing food
production to the limit. He notes, for example, that more

than 30 percent of the world’s crop production is lost each
year to insect damage. As a result, traditional crop protection
methods no longer are adequate to meet the rising need for
improved crop production.
“’We are at the beginning of a remarkable
transformation of agriculture and the food chain,’ he says.
‘When I started 16 years ago, people were getting prizes for
cloning genes. Now we can look at a whole array of new
products in the marketplace and see the enormous impact of
biogenetics.’”
A photo shows: “Grace Dayton (left) meets with Robert
T. Fraley, president of the Ceregen division of Monsanto,
at the NSRL prior to the annual lecture in memory of her
husband Daniel F. Dayton. At the lecture, Fraley presented
his views on the current and future opportunities for
transgenic crops.”
Note: Later Monsanto spent millions of dollars to
oppose labeling of genetically engineered soybeans. They
also stopped using the terms “genetically engineered” and
“genetically modiﬁed,” preferring instead the less descriptive
adjective “biotech.”
3262. Golbitz, Peter. 1997. Demand exceeds supply: Short
supply forces U.S. processors to import organic soybeans.
Bluebook Update (Bar Harbor, Maine) 4(4):4-5. Oct/Dec.
• Summary: “This past summer, when soybean supplies were
tight and prices were high, a number of processors imported
soybeans into the United States, the world’s largest producer
of soybeans. This was happening while U.S. farmers were
watching the largest soybean crop ever grown in the country
mature and ready itself for harvest.
“The tight soybean supply situation is expected to ease
up this fall as a record U.S. bounty of 74.1 million metric
tons or 2.7 billion bushels ﬁlls local elevators and processor
silos.
“Demand is Very Strong for Organic Soybeans: One
market that was greatly affected by the short supply was the
one for organic soybeans. The recent shortage of organic
soybeans forced some of the larger soyfoods processors
in the U.S. to import soybeans from Argentina, Brazil and
China. According to Dennis Singsank of American Health
and Nutrition, a supplier of organic grains and oilseeds, an
estimated 10% of the U.S. demand for organic soybeans is
now being ﬁlled by imports.
“The summer season is usually a time of short supply
for organic and other identity preserved (IP) soybeans, as
these types are often grown under contract and available in
only limited supply. But a number of unique factors this year
contributed to an even greater pressure on the market.
“’The organic market is growing in all areas, not just
soybeans,’ says Dan Burke, President of Paciﬁc Soybean
& Grain, a major supplier of organic soybeans. ‘This is
happening domestically and in Europe as well.’
“Commenting on a recent drive down New York City’s
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Broadway, Mr. Burke remarked, ‘Every produce market
window had a sign in it saying that they were selling organic
products.’
“That shouldn’t surprise anyone who’s been selling
organic products over the past few years. According to the
Organic Trade Association, sales of organic products in the
U.S. last year were $3.3 billion and were growing at 20% a
year. This demand should grow even stronger after the U.S.
Department of Agriculture ﬁnalizes its rules covering organic
food production and processing which will establish a set
of national standards for the terminology and labeling of
organic food products.
“The soyfoods industry has been a major player in the
organic foods marketplace. According to a 1996 survey of
U.S. soyfoods processors by Soyatech, Inc., 92% of those
interviewed indicated that they use some or all organic
soybeans for their production. This is up from the 75% ﬁgure
of two earlier studies conducted by the company in 1989 and
in 1994.
“Another major factor was the introduction of
genetically modiﬁed (GMO) soybeans into the market. Many
companies turned to certiﬁed organic soybeans as there
were no provisions made to segregate GMO soybeans, and
no certifying process in place to assure non-GMO crops. As
of now, organic certifying agencies are not allowing GMO
commodities, even when grown organically, to be labeled as
organic. “This marketing year a number of non-organic, IP
soybean suppliers have put their own non-GMO programs
into place.
“’There are plenty of GMO-free soybeans in the market,’
reports Mr. Singsank. ‘The silos just need to separate them.’
“Certiﬁcation Takes Some Time: Organic soybean
supplies are also tight because of the time it takes farmers
to modify their growing practices. Most certifying agencies
require a three year period of no chemical input, along with
other provisions.
“’They can’t just turn it on,’ states Mr. Burke. ‘There
is a three year transition period, and in that time, there are
decreased yields and they can’t sell the beans for any more.’
“One would think that the 100% premium being paid for
organic soybeans would motivate more farmers to begin to
grow organically, but it takes more than money.
“’The change needs to be more than market driven,’ says
Mr. Burke. ‘It needs to be a concern for the environment and
the use of less herbicides and pesticides. It’s very difﬁcult
for the larger farmer to do because he’s used to farming with
chemicals.’
“It’s an educational thing, a slow evolutionary thing,’
adds Mr. Burke. ‘It will take the universities and the ag
extension services to advise farmers on how to grow
organically and the USDA needs to go into more research in
this area.’
“Availability of Organic Soybeans Should Grow: Those
in the ﬁeld believe that, although supplies are tight now, as

the harvest wraps up in the Northern Hemisphere, organic
soybeans will become more available.
“’There are adequate supplies, with thousands of metric
tons of certiﬁed organic soybeans available from China,
Brazil and Argentina,’ says Mr. Singsank. ‘And the quality is
good.’”
3263. Kantz, Brian. 1997. Seed money: America’s top
ten seed companies. Farm Chemicals (Willoughby, Ohio)
160(13):48, 50, 52, 53. Dec.
• Summary: America’s ten largest seed companies, based on
1996 sales of all crops, are: (1) Pioneer Hi-Bred International
$1,721 million. (2) Novartis Seeds $959 million. (3)
Limagrain $552 million. (4) ELM / Seminis $525 million. (5)
DeKalb Genetics $388 million. (6) Asgrow Seed Co. $175
million* (* = estimate). (7) Garst Seed Co. $165 million*.
(8) Mycogen Seeds $156 million. (9) Cargill Hybrid Seeds
$155 million*. (10) Delta & Pine Land $153 million.
Nearly all of America’s traditional ag chem
(“agricultural chemical”) dealerships sell seed, and the
percentage of their overall sales attributed to seed sales
is generally growing each year. Thus, seed–especially
“transgenic seed”–has become a big opportunity in the past
few years for these dealerships.
Many of the big seed companies are also involved
in crop protection–one more bit of evidence that the line
is blurring between crop protection and seed. Examples:
DuPont, a major maker of ag chemicals that protect crops,
has a 20% stake in #1 ranked Pioneer. Novartis owns
Novartis Seeds. Monsanto has interests in Seminis, DeKalb,
Asgrow, and Delta & Pine Land. DowElanco has a stake in
Mycogen. Zeneca owns part of Garst.
No. 1, Pioneer, America’s pre-eminent seed company
with a long history and strong germplasm base, invested
a massive $130 million in R&D during 1997, and is
positioning itself at the forefront of seed innovation.
“Pioneer now touts performance–yield plus value-added
characteristics–as the true measure of seed quality.” Pioneer
has long been identiﬁed as the leader in hybrid corn; the
company owns 44% of the U.S. seedcorn market, and corn
generates more than 85% of Pioneer’s revenues. Less well
known is Pioneer’s strength in soybeans–18% of the U.S.
market. In the fall of 1996 Pioneer (whose president and
CEO is Charles S. Johnson) and DuPont created an equally
owned joint venture research company named Optimum
Quality Grains.
No. 2, Novartis Seeds (of Golden Valley, Minnesota)
was formed on 1 Jan. 1997 through the blockbuster merger
of Ciba Seeds and Northrup King Co. That merger was
possible because of the mid-1996 merger of pharmaceutical
giants Sandoz and Ciba-Geigy. Novartis is also the home of
some of the seed industry’s other familiar names: Rogers,
S&G, Hilleshog, Pride, Stauffer, and Funks G. Novartis
Seeds is the industry leader in Bacillus thuringiensis (Bt)
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corn, and is expected to spend more than $100 million
on R&D in 1997, guided by president & CEO Edward T.
Shonsey.
No. 3, Limagrain, based in Chappes, France, is the top
seed producer in the European Union (EU), as well as a
premier producer of wheat and other ﬁeld crop seeds in the
USA. Limagrain owns historic Vilmorin in France. In the
U.S., the Limagrain Group owns (among others) CallahanWestﬁeld (of Westﬁeld, Indiana), a marketer of corn and
soybean seeds, and Vilmorin (of Empire, California) a
marketer of vegetable seeds. In addition, the Limagrain
Genetics Research division in Lebanon, Indiana, studies uses
and advancements for corn, soybeans, and canola in North
America.
No. 4, ELM / Seminis. ELM stands for Empresas La
Moderna of Mexico. They formed Seminis in the mid-1990s
by combining two long-time vegetable industry leaders: The
vegetable division of Asgrow and Petoseed. “What Pioneer
is to corn, Seminis Vegetable Seeds (Saticoy, California) is
to vegetables. And even that may be an understatement.” The
company has the largest vegetable seed germplasm collection
in the world. This year ELM agreed to a technical alliance
with Monsanto.
No. 5, DeKalb Genetics Corp. (DeKalb, Illinois), is best
known for its corn seeds; it owns 11% of the North American
corn market, second only to Pioneer. It is also a major
seller of Roundup Ready soybeans–a product which helped
increase company soybean sales by 21% this year. Monsanto
owns 40% of DeKalb and the companies have a long-term
research collaboration effort. The CEO is Bruce P. Bickner.
No. 6, Asgrow Seed Co. (Des Moines, Iowa) has a
private breeding that has produced some notable “soybean”
ﬁrsts in the past 20 years: the ﬁrst variety with iron-chlorosis
tolerance, the ﬁrst with resistance to races of soybean cyst
nematode, the ﬁrst with Phytophthora root rot protection,
the ﬁrst with imidazolinone (IMI) herbicide resistance, and
one of the ﬁrst with tolerance to Roundup herbicide. Asgrow
remains a market leader in Roundup Ready soybeans. Copresidents of Asgrow Seed Co. / Hartz Seed Co. are John
Schillinger and Danny Kennedy.
No. 7, Garst Seed Co. (Slater, Iowa) changed its name to
ICI Seeds, then to ICI Garst, then back to Garst. Operating
under the corporate umbrella of Zeneca, it has emerged
as one of the leaders in the science of gene-stacking,
which involves taking multiple traits such as resistance to
herbicides, insects, diseases, and poor soil, and combining
them in a single hybrid. Developments in this multipleresistance area full under the G-STAC program, which stands
for “Garst State of the Art Crops.” Coming in 1998 are corn
hybrids stacked with IMI, Bt, and Liberty protection. Despite
biotech advances, Garst adamantly stands by its philosophy
that yield comes ﬁrst–whether in corn, soybeans, alfalfa,
sorghum, or canola. “Still, the company projects that traitdriven technologies will account for 83% of its sales by

2001.” President: Col Seccombe.
No. 8, Mycogen Seeds (San Diego, California) is the
leading U.S. seller of sunﬂower seeds, but also sells corn and
soybeans. DowElanco owns a majority of the company.
No. 9, Cargill Hybrid Seeds. Privately owned Cargill,
Inc. (Minneapolis, Minnesota), owner of this seed company,
had sales of $56 billion in ﬁscal year 1997–making it one
of the largest food- and agriculture-related companies in the
world. Cargill’s focus is now on food-corn hybrids. Seed
company head is Brian Hill.
No. 10, Delta & Pine Land Co. (Scott, Mississippi) has
long been the U.S. leader in cotton seeds, controlling more
than 70% of the U.S. cotton seed market in 1996. D&PL’s
ﬂagship brand is Deltapine, which alone owns 42% of the
market. The company is working with Monsanto to develop
the Bt cotton technology and Roundup Ready cotton.
Overall, USDA estimates show that almost 25% of U.S.
cotton acreage in 1997 was devoted to transgenic varieties
from D&PL. Chairman and CEO is Roger D. Malkin. The
company breeds and markets soybean seed as well. Small
portrait photos show most of the company heads mentioned.
3264. Marking, Syl. 1997. New coalition to whip SCN soon
to be launched: All-out regional “war” will try to control top
proﬁt stealer. Soybean Digest. Dec. p. 6.
• Summary: A massive attack on soybean cyst nematode
(SCN), the single largest stealer of proﬁts from soybean
farmers, is being largely underwritten by the North Central
Soybean Research Program (NCSRP)–an alliance created by
10 state soybean checkoff boards.
3265. Schnittker, John A. 1997. The history, trade and
environmental consequences of soybean production in the
United States. Washington, DC: World Wildlife Fund. vi +
110 p. Dec. No index. 28 cm. [34 ref]
• Summary: One of the best overviews of soybean
production in the USA seen to date. Written by a man
with long experience and expertise in the ﬁeld. Contents:
Summary. List of tables. List of ﬁgures. 1. Introduction:
Overview of the commodity, the demand for soybeans,
overview of environmental impacts, overview of potential
environmental improvements, overview of potential
interventions. 2. Structure of soybean production: Producers,
farm ﬁnance, farm tenure, crop rotations, producers in
relation to soybean processing, Brazil and Argentina,
production methods, irrigation, seed, disease, pest and weed
control, fertilizer use on soybeans, the technological horizon,
processing technology. 3. Market structure: Introduction, the
product stream, processing, further notes on merchandising,
the pricing system, synopsis–ﬂows of money, information
and control.
4. Environmental impacts of soybean production:
Introduction, soil erosion, water pollution, energy–air
pollution, biodiversity–wildlife impacts. 5. Potential
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environmental improvements: Changing farming practices,
changing technology, the Conservation Reserve Program,
conservation compliance, new and revised authorities
under federal law, revised environmental approach for
farms. References. Appendix tables. Address: Economic
and agricultural consultant, Santa Ynez, California. Former
Under Secretary of Agriculture.
3266. Dashiell, K.; Fatokun, C. 1997. Soyabean. In: D.
Fuccillo, L. Sears, & P. Stapleton, eds. 1997. Biodiversity in
Trust: Conservation and Use of Plant Genetic Resources in
CGIAR Centres. Cambridge University Press, Cambridge,
United Kingdom. See p. 181-90. *
3267. Goulart, Augusto César Pereira. 1997. Fungos em
sementes de soja: detecçao e importância. [Fungi in soybean
seeds: Detection and importance]. 58 p. Illust. 22 cm. https://
ainfo.cnptia.embrapa.br/digital/bitstream/item/39079/1/doc11-97.pdf [26 ref. Por; por; eng]
• Summary: “The sole indication of purity, germination and
vigor indexes in a seed lot is not sufﬁcient to characterize its
true class. One should also take into account the sum of the
physical, genetic, physiologic, and sanitary traits to better
characterize a seed lot. The sanitary condition is extremely
important if one considers that many pathogens may be seedborne. If a pathogen is taken to the ﬁeld with the seed, it can
reduce the seed germination and vigor indexes and originate
disease primary foci. As for the soybean diseases, most of
them are incited by seed-borne pathogens. Among these, the
most important are: Phomopsis spp.–anamorph of Diaphorte
spp. (cause of stem canker, stem and pod blight, and seed
deterioration); Cercospora sojina (frog leaf spot); C. kikuchii
(purple seed and leaf blight); Colletotrichum truncatum
(antracnosis); Fusarium semitectum (seed deterioration);
Aspergillus ﬂavus (seed deterioration in storage); Sclerotinia
sclerotiorum (stem and pod white mold); and Rhizoctonia
solani (seedling blight and dead patches). These pathogens
are detected and identiﬁed by a speciﬁc test (Sanitary Test
or Seed Pathology Test). The main purpose is to determine
the sanitary class of a seed sample. This test is performed
at a laboratory which must have the following equipments:
growth chambers, binocular stereomicroscope, compound
microscope, test boxes (gerbox and plastic or glass Petri
dishes), substrate (ﬁlter paper), transfer chamber, sterilizing
oven, autoclave, and other small tools (forceps, knives,
scissors, and transfer loops). Several lab tests may be used
to characterize the sanitary class of soybean seeds; The
commonly used and internationally recommended is the ﬁlter
paper method or blotter test which can detect all fungi in the
tested seeds (internally and externally). Other tests (deep
freezing method and agar incubation method) may be used.
Drawings and descriptions of the most important fungi found
in soybean seeds are in the appendix.” Address: Brazil.

3268. Benjasil, V.; Pothan, N.; Kaveeta, L. 1997. Soybean
research in Thailand. In: Banpot Napompeth, ed. 1997.
World Soybean Research Conference V: Proceedings.
Soybean Feeds the World. Bangkok, Thailand: Kasetsart
University Press. xxiv + 581 p. See p. 549-51. Held at
Chiang Mai, Thailand, 21-27 Feb. 1994.
• Summary: Contents: Introduction. Area and planting
season of soybean. Research organization. Production
constraints. Research directions: Varietal improvement,
agronomy, pest management, mechanization. Research
highlights: Varietal improvement (incl. vegetable soybean).
Physiological and cultural management. Crop protection.
Mechanization and technology transfer. Address: Dep. of
Agriculture, Bangkok 10900, Thailand.
3269. Carsky, R.J.; Berner, D.K. 1997. Beneﬁts of crop
rotation with soybean and cowpea in savanna cereal-based
systems. In Taye Bezuneh et al., eds. 1997. Technology
Options for Sustainable Agriculture in sub-Saharan Africa.
Ougadougou, Burkina Faso: OAU/STRC-SAFGRAD. xxi +
485 p. See p. 391-402. Illust. Maps. 24 cm. [22 ref]
• Summary: “Papers presented at the OAU/STRCSAFGRAD regional workshop held April 26-29, 1995.”
“It has been observed that some soybean cultivars are
capable of stimulating germination of S. hermonthica seed,
which would reduce the seed bank in the soil.”
“The results suggest that an efﬁcacious cultivar of
soybean reduces S. hermonthica parasitism on a succeeding
maize crop and that the effect is increased by application of
P to the soybean.” Address: International Institute of Tropical
Agriculture, Ibadan, Nigeria.
3270. Chainuvati, C.; Kasivivat, A.; Uthayopas, A.;
Sewatasai, R.; Chanaseni, C. 1997. Soybean production
technology in Thailand. In: Banpot Napompeth, ed. 1997.
World Soybean Research Conference V: Proceedings.
Soybean Feeds the World. Bangkok, Thailand: Kasetsart
University Press. xxiv + 581 p. See p. 503-06. Held at
Chiang Mai, Thailand, 21-27 Feb. 1994. [14 ref]
• Summary: Thailand has recommended a package of
soybean practices which include high-yielding varieties, use
of rhizobium inoculant, good quality seeds, plant spacing of
50 x 20 cm, 2-3 plants per mound, and 200,000 to 300,000
plants per hectare. Application of NPK chemical fertilizer
with the following in kg/ha: N = 18.75, P2OÃ5Ò = 56.25.
And K20 = 37.5. The land should be weeded once or twice
at 15 and 30 days after planting. Chemical pest and insect
control should be done 1-2 times before ﬂowering and
podding. The seeds should be harvested at maturity after
90-110 days. During the rainy season of the crop year 19901991 these recommended practices were communicated
/ transferred to Thai farmers; 90-98% accepted the highyielding seeds, 45% of them inoculated the seeds by mixing
them with rhizobium bacteria before planting, 50% applied
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fertilizers as recommended, 80-90% applied pesticides, and
92% used threshing machines.
About 70% of Thailand’s total soybean producing land
is in the northern part of the country; the second largest area
is in the northeast (20% of the total). In crop year 1991-92
some 348,076 ha were planted to soybeans. The cost of
production was $287 per ha of $0.23 per kg while the price
obtained by the farmers was about $0.31 per kg. Three crops
of soybeans a year can be grown in Thailand. Address: Dep.
of Agricultural Extension, Bangkok 10900, Thailand.
3271. Elovson, Rune. 1997. Algot Holmberg & Söner AB
[Algot Holmberg & Sons Inc.]. In: Gösta Olsson, ed. 1997.
Den svenska växtförädlingens historia. Jordbruksväxternas
utveckling sedan 1880-talet. Stockholm: Kungl. Skogs- och
lantbruksakad. 320 p. See p. 81-84. Illust. 25 cm. [5 ref.
Swe]
• Summary: This history of plant breeding in Sweden
contains a chapter about the work of Sven Holmberg and
his father, Algot Holmberg, founder of the company Algot
Holmberg & Söner AB.
The seed company Algot Holmberg and Sons at Fiskeby
in Norrköping was by far one of Sweden’s oldest in its
category, and its roots go back as far as 1822 when Per
Holmberg established a small country store in Norrköping.
Eventually, it was taken over by his son P.J.A. Holmberg.
However, it was his grandson Algot Holmberg from which
the company got its name who upon his return from studies
abroad gave the company its modern direction. From 1891,
the company specialized entirely on producing and selling
seeds and, in the beginning, the preservation and cultivation
of local varieties and stocks from Östergötland and other
parts of central Sweden, especially forage roots and
leguminous plants. Eventually, the cultivation of potatoes
and oil- and protein- yielding plants such as mustard, ﬂax
seed, sweet ‘lupin’ and above all soybeans was incorporated.
Fairly soon the breeding of grains was also added.
After the death of Algot Holmberg in 1927 his work was
continued by his sons Pehr A. and Sven A. Holmberg and the
company’s name was changed to Algot Holmberg and Sons
Inc. Pehr A. Holmberg was the head of the company while
Sven A. Holmberg was responsible for the breeding business.
In 1925 a close cooperation was initiated with the
Danish breeding company Pajbjergfonden which would
continue to exist for more than 40 years (Seed, 1965). The
purpose of the breeding business at Fiskeby was primarily to
produce varieties that were satisfactory to central Sweden’s
demands for gestation and cultivation dependability. The
varieties from Pajbjergfonden would then render the business
access also to varieties that suited the breeding demands of
southern Sweden. The cooperation also meant that crossings
performed at Holmberg’s or Pajbjergfonden became the
subject of choice at both of these breeding stations. At that
time, the breeding expert at Pajbjergfonden, Henrik Bogh,

periodically stayed at Fiskeby for this purpose.
During a period of time Professor Heribert-Nilsson was
linked to the breeding business at Algot Holmberg and Sons,
primarily for working with rye.
The demand for increased rationalization and to meet
the mounting costs of breeding resulted in the sale of Algot
Holmberg and Sons Seed and Breeding Company, including
all the breeding material to W. Weibull and Company in 1966
(Weibullsholm, 1970). The buildings with the warehouses
at Fiskeby outside of Norrköping, well known to all railroad
travelers between Malmö and Stockholm, were sold to
Fiskeby Bruk. The breeding of soybeans, however, continued
under the administration of Weibull in the same place in
localities rented by Fiskeby Bruk until 1984 at which time
the lease expired (the warehouses were to be demolished),
and the soybean breeding moved to Landskrona.
Breeding Results: In the beginning the greatest success
was achieved in the root category and the ﬁrst result was
the ‘Göta Turnip’ which has its origin in the ‘Östgöta
Turnip’, already grown in gardens for many years. Among
other things it had good resistance against club root of
cabbages disease. Thereafter, the focus was more on
fodder beets and above all fodder sugar beets which were
represented primarily by the varieties Svea Barres and Milka,
respectively. The focus was especially aimed at raising the
proportion of the total solids in the beets.
Of the leguminous plant Götaklöver is worth
mentioning. It is a late common purple clover and one
of the ﬁrst bred clover families that has been released in
Sweden (commissioned by the agricultural scientist Gösta
Eriksson who during one period worked for the Holmberg
company). Furthermore, the intermediate common purple
clover Monark and the common white clover Milka from
Pajbjergfonden were also introduced.
The work with potatoes resulted in a local varieties for
Östergötland, Östergyllend which was commonly liked as
potatoes for human consumption (“A few words about Algot
Holmbergs Seed Breeding”).
In the grain category one can largely depend on the
varieties from Pajbjergfonden. The primary varieties were
the spring barley varieties Kungs and Kron and the oats
varieties Rex. The barley varieties were among other things
known for their resistance to nematode. Certain success
can be shown regarding Holmberg’s wheat breeding which
among other things was crossed with Finish material with the
intention of developing early varieties with good resilience
and resistance against spike germination. The spring wheat
varieties ‘Algot’ was approved and incorporated into the
Swedish list of varieties in 1969. It was a very early and
on the whole a well balanced spring wheat varieties. But it
was soon exceeded in yield by newer varieties and therefore
never marketed. By and large the wheat material was taken
over by and incorporated into Weibulls.
The breeding of soybeans: Since 1939 the operation
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at Holmberg’s in Norrköping has largely consisted of the
soybean breeding, and without doubt this operation has made
the name Holmberg known, especially internationally. It
was Sven Holmberg who initially got the idea of adapting
the soybean to the Swedish climate. After having made
several attempts with varieties mainly from Canada and
Germany with poor results, in 1939-40 he made a journey
for sample collections to northern Japan and Sakhalin in
Eastern Siberia. These places have a summer climate similar
to that of Sweden, and a long tradition of breeding soybeans.
The basics for this type of soybeans which was developed
by Sven Holmberg (Holmberg, 1946, 1973) consisted of
crossings between early, hardy and low growing varieties
from these parts, and more higher growing varieties, mainly
from Germany (with its origin from Manchuria).
There are primarily three characteristics that distinguish
the soybean varieties from Holmberg’s breeding and that are
entirely essential to the adaptation to the Swedish climate:
(1) Adaptation to long-day-climate. (2) Tolerance against low
summer temperatures. (3) Early ripening. Three varieties of
soybeans from Sven Holmberg’s breeding are or have been
incorporated into the Swedish list of varieties, Fiskeby V,
Bråvalla and Träff. Fiskeby V is the highest yielding and
the tallest. It is also the most well known varieties, viewed
internationally. Bråvalla and Träff are short and extremely
early varieties. They ripen 8 and 12 days, respectively,
earlier than Fiskeby V. / In spite of the breeding success,
the soybean never attained common cultivation in Sweden,
primarily because its yield was low and uncertain in
comparison with other crops. Even if the breeding efforts in
this respect seemed to have failed, they have probably, on
a global scale, attained great value considering the invested
resources. The soybean varieties from Fiskeby are well
known among soybean growers all over the world, consisting
of a source for early gestation and tolerance against
low temperatures in breeding programs, wherever these
characteristics were needed.
The soybean breeding has now been discontinued and
the breeding material is stored at Nodiska Genbanken (The
Nordic Gene Bank).
For his achievements in plant breeding, Sven Holmberg
was given several awards, among other things A. W.
Bergsten’s Award and a silver plaque from the Royal
Academy of Forestry and Agriculture.
An illustration (portrait) shows: (1) Algot Holmberg
(1856-1927), founder of the seed company.
Photos show: (1) Holmberg’s Seed Cleaning
Establishment and Warehouse next to the railroad tracks in
Norrköping, Sweden.
(2) Sven Holmberg, Doctor of Agricultural Science,
holding out a bundle of soybean plants. He made signiﬁcant
contributions as breeder of soybeans through producing
extremely early varieties. (3) Three soybean plants, shown
with a playing card to indicate their size, against a white

background. The short plant to the right is a primitive but
early country variety (Aojiro Gokuwase) of soybean from
Hokkaido, Japan. The tall plants to the left have been
chosen from one of the ﬁrst crossings (St. K7 / 38 x Aojiro
Gokuwase) at Fiskeby.
The last three references are:
(3) Some words about Algot Holmberg’s Seed Breeding.
Publication by Algot Holmberg och Söner AB (Undated).
(4) Seed. 1965, Cooperation Holmberg-Pajbjerg 40
years. Algot Holmberg’s Yearbook 1965, 3-4.
(5) Weibull, J. 1970. Weibullsholm 1870-1970. I:
Weibullsholm 1870-1970. Anniversary Publication by Jörgen
Weibull. Landskrona, p. 7-49.
Note: The photos of ﬁgures 1, 2 and 3 were supplied by
Kerstin Wellving, Svalöv.
Translated by Anne-Marie Nordquist of Sonoma,
California. Address: Sweden.
3272. Farmland Industries Inc. 1997. The Farmland
cooperative system (Leaﬂet). Kansas City, Missouri. 2 p. 28
cm.
• Summary: Contents: Our mission. Who we are. Why we
exist. What we do: History, we specialize in high-quality
ag production, we link farmers to their ﬁnal customers
(especially through pork, beef and grain processing), we
deliver value to our customers and to our farmer owners.
History: “Farmland was founded in 1929 as the Union
Oil Company (Cooperative) when six farmer-owned
cooperatives joined forces to buy and distribute petroleum
products. It expanded into other co-op products in the
early 1930s, and, in 1936, changed its name to Consumer
Cooperative Association (CCA). In 1938, CCA built its ﬁrst
reﬁnery. By 1939, the Association had grown to include
259 owner-cooperatives and was producing more than 200
products. By the late 1950s, the company had become a
powerful force in agriculture and responded to farmers’
demands for more herbicides, insecticides and other
chemicals by purchasing a chemical company in St. Joseph,
Missouri. On Sept. 1, 1966, the Association changed its
name to Farmland Industries, Inc. By its 50th anniversary in
1979, it had become one of the nation’s largest farmer-owned
cooperatives, with Farmland Foods (its pork processing
subsidiary) emerging as one of the nation’s leading meat
companies. In 1992, Farmland expanded its business into
grain and beef and today continues to be a leading supplier
of quality ag-based supply and consumer products. Its major
business liners include Crop Production, Feed, Petroleum,
Information, Grain, Pork and Beef.” Address: 3315 Farmland
Trafﬁcway (P.O. Box 7305), Kansas City, Missouri 641160005. Phone: 1-800-821-8000.
3273. Grace, Eric S. 1997. Biotechnology unzipped:
Promises and realities. Washington, DC: Joseph Henry Press.
248 p. Illust. Index. 22 cm. [31 ref]
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• Summary: This is a well-written, fair and balanced
treatment of a complex and controversial subject. Chapter 1
contains a good history of the development of biotechnology.
Contents: Preface. 1. How biotechnology came about: What
is biotechnology?, in the beginning, the voyager and the
monk (a striking coincidence–Alfred Russel Wallace and
Charles Darwin), colored bodies (fruit ﬂies in the lab), let
there be DNA, unraveling the double helix, how does DNA
store information?, a copy in every cell, what do genes do?,
protein primer (examples of proteins, proteins are us, the
amino acids, genes, proteins, and your eyes), the genetic
code (nature the expert packer), how genes make proteins,
daring nucleotide adventures.
2. Tools in the genetic engineering workshop: Why
bacteria?, hijackers and molecule snippers, ﬁrst catch your
DNA, making recombinant DNA, putting new genes into
cells, gene expression, cloning plants, animals, and cells,
monoclonal antibodies, DNA probes, DNA “ﬁngerprinting”,
polymerase chain reaction.
3. Biotechnology and the body: new parts for old, it’s
all in the genes, the beginnings of gene therapy, the human
genome project, the continuing story of gene therapy, the
human genome project, the continuing story of gene therapy,
microbes in medicine, medicines from plants, the interferon
story, genes and vaccines, nature’s magic bullets, designer
drugs, a case study: tryptophan, closing thoughts.
4. Biotechnology on the farm: Milking it for all
it’s worth, let us spray, developing regulations, great
expectations, pests and diseases, a versatile bacterium,
weather and soil, farmer-ceuticals?, closing thoughts.
5. Biotechnology and the environment: Microbes clean
up, microbes as monitors, ﬁnding the right microbes for the
job, a quick reading, microbes and mines, golden harvest, a
new angle to landscaping, ﬁghting chemicals with chemicals,
making new fuels, closing thoughts.
6. Biotechnology in seas and trees: An ocean of
opportunity, foul is fair, underwater drugs, a cornucopia of
chemicals, research and development, fuels from the sea,
farming the seas, diseases and pollutions, frozen ﬁsh, the
forest and the trees, a harvest of wood, building better trees,
forests of the future, closing thoughts.
7. Ethical issues: Making opinions, life, patenting
people, problems with patents, proﬁting from the poor,
protecting consumers, health dilemmas, gene therapy
revisited, pros and cons of gene therapy, Prometheus
revisited.
Postscript. Glossary. Further reading. Internet resources.
Photo credits & sources.
Biotechnology is the transplanting of genes from one
species into another.
Subjects discussed include: Deaths from tryptophan
made in Japan by Showa Denko (p. 88-90). Monsanto Co.
(p. 97, 102, 107). IPM (Integrated Pest Management, p. 108,
120-21). Dr. John Fagan (molecular biologist at Maharishi

University in Iowa and author of the book: Genetic
engineering: the hazards, Vedic engineering: the solutions.
He is opposed to much of biotechnology). Address: Victoria,
British Columbia, Canada.
3274. Napompeth, Banpot. ed. 1997. World Soybean
Research Conference V: Proceedings. Soybean feeds the
world. Bangkok, Thailand: Kasetsart University Press. xxiv
+ 581 p. Held at Chiang Mai, Thailand, 21-27 Feb. 1994.
Illust. Author index. 30 cm. [1159 ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. WSRC Continuing
Committees. WSRC V National Organizing Committee.
Opening addresses (4). Genetic improvement (31 papers).
Crop protection (24). Crop science (35). Technology
utilization (foods–13). Technology adoption (10). Plenary
sessions (3). Special symposium: Soybean in tropical
agriculture (10). Constitution for World Soybean Research
Conference. Address: National Biological Control Research
Center, Kasetsart Univ., Bangkok, Thailand.
3275. Wang, Lianzheng. 1997. Soybean: A world-wide crop.
In: Banpot Napompeth, ed. 1997. World Soybean Research
Conference V: Proceedings. Soybean Feeds the World.
Bangkok, Thailand: Kasetsart University Press. xxiv + 581
p. See p. 517-20. Held at Chiang Mai, Thailand, 21-27 Feb.
1994. [2 ref]
• Summary: Contents: Abstract. Versatile uses of soybean:
Soybean as a staple food, soybean as a foodstuff (e.g. “fresh
or dried bean curd, bean milk, soy sauce, soy sprouts,
fermented bean curd, jellied bean curd, and thin sheets
of bean curd” [yuba]), soybeans as a main oil crop (The
oil is classiﬁed as semidrying and intermediate between
the fast-drying oils, such as linseed and tung, and the
non-drying peanut oil), soybeans for industrial uses (high
grade industrial enamels, varnishes, alkyl resin paints, inks
and stains, pharmaceuticals, oilcloth, linoleum, synthetic
rubber, lecithin, hormones, vitamins, furfural, bakelite and
monosodium glutamate. Soy protein in used in adhesives,
paper coatings, water-thinned paints, plastics, printing
inks, textile ﬁbers), soybean in livestock and poultry feeds,
soybeans fertilize and enrich the soil (nitrogen ﬁxation by
Rhizobium bacteria), export importance. Soybean production
in the world and main countries. Technological advances
for the increase of soybean yield: Collection and exchange
of soybean genetic resources, breeding of new soybean
varieties, rational application of organic and inorganic
fertilizers, improved cultivation techniques, rational
irrigation, plant protection–Controlling insect pests, plant
diseases and weeds. Trends of soybean production in the
future: Enlargement of soybean acreage and readjusting of
crop structure, increasing soybean yield per hectare. Address:
Chinese Academy of Agricultural Sciences, CAAS, 30
Baishiqiao Road, West Suburbs, Beijing 100081, People’s
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Republic of China.
3276. GMF–Genetically Modiﬁed Foods Market Intelligence
(Genetic ID, Fairﬁeld, Iowa). 1998. In the news: Germany.
No. 16. Jan. 5. p. 3.
• Summary: “Genetically engineered rapeseed plants on
a test ﬁeld in Gehrden, near Hannover [Germany] were
found to have passed their herbicide resistance gene to
ordinary rapeseed growing in the area. The Niedersachsen
Ministry for Ecology (NLV) has shown that normal rapeseed
plants at a distance of 200 meters from the test ﬁeld of the
Hoechst / Schering subsidiary AgrEvo have acquired the
herbicide-resistance gene. The Niedersachsen Minister of the
environment, Monika Griefahn, said that the NLV research
in Gehrden conﬁrmed her worst fears: ‘Once the manipulated
genes are released into the environment, there is no way to
contain them.’”
“Ms. Griefahn is also concerned that further tests will
show that the resistance gene has been transferred to nearby
wild plants that are related to rapeseed, such as mustard
or wild radish. She also expressed worry that farmers who
decline to use genetically modiﬁed crops would no longer
be able to guarantee to consumers that their products are not
genetically modiﬁed. (Die Tageszeitung, Dec. 6, 1997)”
3277. Balaram, Gunvanthi. 1998. Environmentalists seek ban
on engineered soyabeans. Times of India (The) (Bombay).
Jan. 12. p. 16.
• Summary: “Vienna–Genetically engineered soyabeans are
causing a furore [furor] in Europe, with environmentalists
and health activists seeking to bring a ban on the soyabeans
from being sold in the region on the grounds that they could
pose a threat to human health.”
In Austria, a range of organizations–led by Greenpeace–
has recently held a successful national referendum, which
calls for all genetically engineered organisms, including
soyabeans, from being sold in local food stores, and from
being used in food production or agriculture in Austria.
There were highly visible protests throughout western
Europe following the European Union’s decision to allow the
import of Monsanto’s Roundup Ready soyabeans from the
United States. Roundup Ready soybeans have been modiﬁed
to contains a gene that resists the effects of Monsanto’s
Roundup herbicide.
Other groups in Austria want a law stating that all food
products that contain genetically engineered soyabeans
must have the words “Genetically Engineered” appear
prominently on the label. That way the Austrian consumer
could decide whether or not to buy such soyabeans.
Note: This is the earliest article or ad seen (Sept. 2010)
in The Times of India that contains the term “Roundup
Ready” or “genetically engineered” in connection with
soyabeans or with Monsanto.

3278. Schillinger, John A. 1998. History of Asgrow Seed
Co. and of his work with the company: 1994 to present
(Interview). SoyaScan Notes. Jan. 26. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: In 1994 Upjohn decided to sell Asgrow Seed
Company to Empresas La Moderna (ELM), a multi-national
agricultural company based out of Monterey, Mexico.
In 1995 the fault-line between the vegetable and
agronomic sides of Asgrow, which had been growing ever
wider since 1968, ﬁnally split, as ELM divided Asgrow
into two separate divisions. The vegetable division, which
was still larger in terms of total sales than the agronomic
division, was merged with Petoseed and Ball Seed in 1995
to form Seminis Vegetable Seeds (still owned by ELM). The
agronomic division of Asgrow was sold to Monsanto, the
deal being ﬁnalized on 3 Feb. 1997.
Question: A recent survey conducted by Doane
Marketing Service contains a ranking of U.S. soybean seed
companies by quantity of seed sold (not value/dollars) The
top two companies are: (1) Pioneer Hi-Bred, which has a
little over 19% of the total market share, and (2) Asgrow
(not including Hartz), which has just under 12% of the
total market share. Do these ﬁgures seem accurate and fair?
Schillinger: Hartz is a part of Asgrow, with ofﬁces in the
same building in Des Moines, Iowa. If Hartz’s numbers
were included, Asgrow’s total would be signiﬁcantly higher.
These ﬁgures also do not include seed saved by the farmer
(saveseed), and Asgrow’s surveys show that farmers save
more Asgrow soybean seed than any other variety. So if
saveseed was included, Asgrow’s total would be even larger.
There is a big difference between planted acres and newly
purchased seed. If you look at planted acres, Asgrow has
about 19.4% of the total. While this may still be somewhat
less than Pioneer’s total, the gap is smaller.
During the last 3 years, Asgrow’s sales have
skyrocketed. In the year just passed (calendar year 1997),
Asgrow sold almost four times as many Roundup Ready
soybean seeds as the previous year. Before January 1, 1998,
Asgrow had already sold all of its soybean seed for the
coming 1998 crop year. John thinks that this year, Asgrow’s
volume of sold-seed will exceed Pioneer’s for the ﬁrst time.
Question: Do you believe that proﬁtably will be the main
determinant of what type or variety of soybeans farmers
plant in the future? Schillinger: Yes. Question: Do you have
ﬁgures showing that Asgrow’s Roundup Ready soybeans
are more proﬁtable to farmers now than non-Roundup
Ready soybeans? Schillinger: Yes, we do have data and our
researchers and our sales staff could provide it. There are
two sets of data. When Roundup Ready soybeans are planted
using our system with Roundup herbicide, there is a deﬁnite
proﬁt advantage to the Roundup Ready soybeans. But if you
treat the Roundup Ready soybean as if it were an ordinary
soybeans, the advantage is not nearly as great–but it is still
there. Our research shows that there is long-term stunting of
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soybean plants from other popular herbicides such as Pursuit,
but none from Roundup. When you spray soybean plants,
even during stressful times, there is no effect on the plant
growth and development. If our Roundup Ready soybeans
were not the most proﬁtable, why are farmers buying them
faster than we can supply them? “Our biggest challenge right
now is to tell our customers that we are very sorry we did
not have enough supply for them. The orders came in so fast
that we sold and oversold, particularly in areas like Illinois
and Indiana. It was embarrassing. So were are instituting
programs like going back to the farmers and saying ‘You
order right now what you want for next year, and we’ll
guarantee delivery.’ The market clearly seems to be saying
that there is a very high regard for Asgrow’s Roundup Ready
soybeans.
“Asgrow has an advantage and a lead because we were
the ﬁrst company to get the gene that protects soybeans
from Roundup herbicide. That’s because we worked with
Monsanto in a collaborative project. In 1989-90 we were ﬁrst
able to shoot Roundup gene into our soybean variety 5403;
in 1991 we began testing and growing out. So we were able
to use a different protocol from other companies that did not
get this gene until 2 or 3 years later. We just went through the
normal variety development process. We didn’t backcross
into old varieties that would be outdated by the time they
went to market. Rather, we proceeded with what we call
‘forward crossing’ which is crossing into other elite material
and then selecting for yield and performance. Our ﬁrst
commercial soybean seed product containing the Roundup
gene was on the market in 1996.
Question: In food uses, Roundup Ready soybeans
contain no consumer health beneﬁts. Some consumers
are reluctant to consume these soybeans in foods. What is
the main obstacle that needs to be overcome before these
soybeans will be accepted. Schillinger: “I think we need to
develop a strong message, based on science, that consumers
and advocate groups can understand. We have to develop
an education and communication system that will reveal the
truth of what these product have and don’t have. We need to
answer questions about possible threats to humans as well
as to the environment. I have four grandchildren that I love
dearly. People ask me, ‘Would you feed your grandchildren
these soybeans?’ I have no qualms at all; I would not
hesitate to do that. I’ve eaten them since 1991. But still we
have to communicate. I think that Greenpeace and others
have communicated through psychological warfare some
misunderstandings that are going to be difﬁcult to overcome.
But that’s one of the key things we need to do. One
consumer beneﬁt is that we can produce soybeans cheaper.
Our company supplies a major share of the tofu soybeans
for Japan–roughly a million bushels a year to Japan just
for making tofu. We grow the identity preserved soybeans
containing the Roundup gene under contract, then clean them
and sell them to Japan–not to farms but directly into the food

system.
Roundup Ready soybeans have already played a major
role in protecting the environment by enabling farmers to
move to conservation tillage practices. These soybeans plus
Roundup give them the tools they have needed to produce
soybeans with a lot of crop residue on their land; this holds
the soil and water, leads to less runoff. Roundup is probably
the safest herbicide, because as soon as it hits the soil, it
breaks down (decomposes) instantly into some very safe
and naturally occurring compounds; it doesn’t even get into
the soil. “You could even drink it and it wouldn’t hurt you.
I wouldn’t recommend it, but you can.” The plant (weed)
enzyme which the product binds to is not even present in any
humans or animals.
Two years ago, Asgrow started to introduce consumer
nutritional / health beneﬁts into Roundup Ready soybeans–
such high oleic acid. These soybeans should be on the market
in 4-5 years. Address: Co-President, Asgrow Seed Co., 4140
114th St., Des Moines, Iowa 50322. Phone: 515-331-7111.
3279. Asgrow Seed Co. 1998. Asgrow Seed Company
chronology. Kalamazoo, Michigan. 2 p. Unpublished
typescript. 28 cm. Merged with another chronology of Nov.
1997.
• Summary: This chronology, compiled by Soyfoods Center,
is based on several chronologies issued by Asgrow from
1994 on. Non-quoted portions are added by Soyfoods Center.
1856–Everett B. Clark, of Connecticut, raised a crop of
Jersey Wakeﬁeld cabbage, which went to seed ahead of its
time. In a ﬂash of genius, Clark decided to sell the seed for
$1.50 a pound; he made $350 and started a proﬁtable new
company in the process. His seed business was interrupted
by the Civil War, but after mustering out, Clark continued to
grow seed crops, with an early interest in sweet corn.
“1883–Everett B. Clark is one of the founding members
of the American Seed Trade Association.
“1897–Business incorporated as Everett B. Clark Seed
Co. Sons Herbert, Frederick and Arthur (a Yale graduate)
serving as directors.
“1902–Production branch opened in Wisconsin for pea
seed to supply the canning trade.
“1906–Production branch opened in Michigan for bean
seed to supply the canning trade.
“1907–Arthur Clark becomes president following the
death of Everett Clark in 1907.
“1912–Government water projects supply irrigation
to fertile areas in the Rocky Mountain valleys. Production
locations are opened in St. Anthony, Idaho, and Bozeman,
Montana, areas free from the diseases in the East and
Midwest.
“1915–Locations established in Filer, Idaho, and
Greeley, Colorado.
“1916–Location established at Fairﬁeld, Washington, in
the great pea growing Palouse district.
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“1925–Company’s ﬁrst California warehouse opened in
Salinas.
“1927–Everett B. Clark Seed Co. and two competitors,
the John H. Allan Seed Co. (est. 1856) and N.B. Keeney &
Son (est. 1860) formed a new corporation, the Associated
Seed Growers, Incorporated. Headquarters were located in
New Haven, Connecticut. Cable code name for the company,
Asgrow, was formed, and soon thereafter adapted as a brand
name and registered.
“1939–Jerome B. Rice Seed Co., (est. 1832) was
acquired and operated as a packet seed business.
“1942–Arthur Clark becomes Chairman of the Board of
Associated Seed Growers, and his son A. Bryan Clark takes
over as president.
“1958–Associated Seed Growers, Inc., formally changed
names and became the Asgrow Seed Company.
“1967–Negotiations are begun with The Upjohn
Company, a major U.S. pharmaceutical manufacturer looking
to strengthen its agricultural division.
“1968 April 30–Asgrow Seed Company is acquired
by (in a stock swap), and becomes a subsidiary of The
Upjohn Company. Headquarters are moved from Orange,
Connecticut, to Kalamazoo, Michigan, home base for the
Upjohn Company.”
“1974–Asgrow acquires Farmers Hybrid Company, an
Iowa seed corn business, from Monsanto.
“1975 or 1974–Asgrow ﬁrst introduces soybean seeds.
“1977–A2575, Asgrow’s ﬁrst private soybean variety
with iron-chlorosis tolerance, is introduced.
“1979–A3127, Asgrow’s ﬁrst high-yielding,
indeterminate soybean variety is introduced.
“1983–Asgrow purchases O’s Gold Seed Company, a
noted hybrid ﬁeld corn producer in the Midwest U.S. Asgrow
corn research stations are re-established in Iowa, Indiana,
and Wisconsin.
“1983-85–Asgrow introduces A5474 and A3307, the
ﬁrst private soybean varieties with resistance to Races 3 and
4 of soybean cyst nematode.
“1986–Asgrow enters a joint venture with Complejo
Agricola Semillas, S.A., a Spanish seed company. Venture
operates as Complejo Asgrow Semillas S.A.
“1987–The company purchases Bruinsma Seeds b.v.,
Honselersdijk, Holland. Bruinsma specializes in seeds for
greenhouse-grown peppers, tomatoes, butterhead lettuce and
cucumbers.
“1988–Asgrow introduces A2234, the ﬁrst private
soybean variety with Rpks-1k gene for Phytophthora root rot
protection.
“1989–Asgrow becomes the ﬁrst seed company to begin
crossing the Roundup Ready gene into soybean germ plasm.
“1989–Asgrow acquires Genecorp, Inc., a Salinas,
California company specializing in the lettuce seed business.
“1992–Asgrow’s ﬁrst Concept Farm opens at Tuscola,
Illinois.

“1994–Agreement is reached for Asgrow Seed Company
to be purchased from Upjohn by Empresas La Moderna
(ELM), a multi-national agricultural company based out of
Monterey, Mexico.
“1995–Asgrow vegetable division merged with Peto
Seed [Petoseed] and Ball Seed to form Seminis Vegetable
Seeds (still owned by ELM).
“1996–Asgrow introduces six Roundup Ready soybean
varieties and has 95 percent of the available units for
American farmers.
1997 Feb. 3–Monsanto completes its acquisition of
Asgrow Seed company from Empresas La Moderna, S.A.
(ELM) of Mexico. Monsanto purchased only the agronomic
portion of Asgrow, which develops soybeans as well as corn,
sunﬂower, sorghum, and some alfalfa. “Asgrow currently
introduces between 20 and 40 new vegetable varieties, and
10 and 20 new agronomic products per year.” Address: 2605
E. Kilgore Rd., Kalamazoo, Michigan 49002-1744. Phone:
616-384-5622.
3280. Bernard, R.L.; Cremeens, C.R.; Cooper, R.L.; Collins,
F.I.; Krober, O.A.; Athow, K.L.; Lavoilette, F.A.; Coble,
C.J.; Nelson, R.L. 1998. Evaluation of the USDA soybean
germplasm collection: Maturity groups 000 to IV (FC 01.547
to PI 266.807). USDA Technical Bulletin No. 1844. iii + 169
p. Jan.
• Summary: Contents: Introduction. About the tables. List of
tables: Maturity groups 000 to 0: Tables (1.0) Identiﬁcation
and origin information for USDA soybean germplasm in
maturity groups 000 to 0, FC 01.547 to PI 266,807: PI
Number, accession name, country of acquisition, country
of origin, year introduced or released, maturity group. (2.0)
Descriptive data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807: Entry (variety
name, FC number, or PI number), maturity group, stem
termination (determinate, indeterminate, semi-determinate),
ﬂower color, pubescence (color, form, density), pod color,
seedcoat (luster, color {buff, black, black hilum with brown
outer ring, brown, gray, green, greenish brown, imperfect
black, reddish brown, tan, yellow}), hilum color (same
choices as seed color), other traits (seed, leaf, plant). (3.0)
Agronomic data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807, grown at St. Paul,
Minnesota: Entry, ﬂowering (days after May 31), maturity
(days after May 31), lodging (score), height (cm), stem
termination score, shattering score, seed (quality score,
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}).
(4.0) Seed composition data for USDA soybean germplasm
in maturity groups 000 to 0, FC 01.547 to PI 266,807,
grown at St. Paul, Minnesota: Entry, maturity group,
seed composition (oil %, protein %), protein composition
(methionine as a percentage of total protein), oil composition
[fatty acids] (linoleic %, linolenic %).
Maturity groups I and II: The tables are identical in
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format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
Maturity groups III and IV: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
“Introduction: This publication consolidates information
contained in U.S. Regional Soybean Laboratory Manuals
223 (July 1965), 230 (September 1966) and 238 (April
1969) on the origin, descriptive characteristics, agronomic
performance, seed composition and disease reaction data of
soybean (Glycine max (L.) Merrill) germplasm accessions
FC 01.547 to PI 266.807 in maturity groups 000 through IV.
Also included are cultivars, in these same maturity groups,
developed at public institutions in the United States and
Canada, and released by 1966. The data presented in Tables 3
and 4 are the same as in the original publications except that
units on weight and height have been changed to metric and
some maturity groups have been changed. In Table 1, some
changes have been made for accession name and country
of origin based on more recent information. The pedigrees
of domestic cultivars are not included but are available in
USDA Technical Bulletin 1746. Some origin details for
named cultivars and FC accessions were removed but are
available in the USDA Soybean Germplasm Collection
Inventory, Volume 1, INTSOY Series Number 30. In Table
2, data on stem termination was added, the information
on pubescence was expanded and some descriptions have
been updated. These data can also be obtained through
the Germplasm Resources Information Network (GRIN),
Database Management Unit, USDA-ARS [Agricultural
Research Service], BARC West, Beltsville, Maryland 20705.
Evaluation publications for PI numbers higher than PI
266.807 can be obtained from the Curator, USDA Soybean
Germplasm Collection, USDA-ARS, 1101 West Peabody
Drive, University of Illinois, Urbana, IL 61801.”
Named varieties in maturity groups 000 to 0: Acme,
Agate, Capital, Comet, Crest, Early White Eyebrow,
Flambeau, Goldsoy, Grant, Hardome, Hidatsa, Kabott,
Mandarin (Ottawa), Manitoba Brown, Merit, Minsoy,
Norchief, Ogemaw, Pagoda, Pando, Poland Yellow, Sioux.
Named varieties in maturity groups I and II: Aksarben,
Amsoy, Bansei, Black Eyebrow, Blackhawk, Burwell,
Cayuga, Chippewa, Chippewa 64, Earlyana, Elton, Etum,
Funman, Giant Green, Goku, Habaro, Hakote, Harly,
Harosoy, Harosoy 63, Hawkeye, Hawkeye 63, Henry,
Hoosier, Kagon, Kanro, Kanum, Korean, Lindarin,
Lindarin 63, Linman 533, Manchu 3, Manchu 606, Manchu
[Madison], Manchu Hudson, Manchu Montreal [Montreal
Manchu], Manchukota, Manchuria, Mandarin, Mandarin
507, Medium Green, Mendota, Monroe, Mukden, Norsoy,
OAC 211, Ontario, Portugal, Renville, Richland, Sac,
Seneca, Sousei, Soysota, Tastee, Toku, Tortoise Egg, Waseda,

Wea, Wisconsin Black, Yellow Marvel.
Named varieties in maturity groups III and IV: A.K.
(Harrow), A.K. [FC 30761], A.K. (Kansas), Adams,
Adelphia, Aoda, Bethel, Boone, Chestnut, Chief, Chusei,
Clark, Clark 63, Cloud, Columbia, Delmar, Dunﬁeld, Ebony,
Emperor, Ford, Fuji, Funk Delicious, Gibson, Granger,
Green and Black, Guelph, Harbinsoy, Harman, Higan,
Hokkaido, Hongkong, Hurrelbrink, Illington, Illini, Ilsoy,
Imperial, Jefferson, Jogun, Kanrich, Kent, Kim, Kingston,
Kingwa, Kura, Lincoln, Macoupin, Manchu, Manchu 2204,
Manchu [Lafayette], Manchuria 13177, Manchuria 20173
Mandell, Mansoy, Midwest, Mingo, Morse, Norredo, Osaya,
Patoka, Patterson, Peking, Pennsoy, Perry, Ross, Sanga, Sato,
Scioto, Scott, Shelby, Shingto, Shiro, Sooty, Viking, Virginia,
Wabash, Wayne, Wilson, Wilson-Five, Wing Jet (Ohio),
Wolverine. Address: 1. Prof. Emeritus, Dep. of Agronomy,
Univ. of Illinois, Urbana; 2. USDA-ARS agricultural
research technician; 3. Research Geneticist, USDA-ARS,
Dep. of Agronomy, Ohio State Univ., Wooster.
3281. Marking, Syl. 1998. Ag groups score bull’s-eye.
Soybean Digest. Jan. p. 4.
• Summary: Congress recently passed the historic Plant
Genome Initiative Funding Bill. The National Science
Foundation now has $40 million in grants to award scientists
working on the genetics of soybeans, corn, and other major
crops. “Genome mapping allows scientists to more quickly
and easily manipulate genes, which enhances crop yield,
crop value, pest resistance, drought tolerance, etc.”
3282. Monsanto Company. 1998. This is what it means to be
in the zone: The Roundup Ready zone. It means something
different to every soybean grower who enters. Some call it
conﬁdence. Others, freedom. But it’s what we all experience
by growing high-yielding, weed-free Roundup Ready
soybeans (Ad). Soybean Digest. Jan. Insert glued in after p.
16.
• Summary: The three-page body of the ad contains positive
testimonials from eight farmers from Iowa, Missouri,
Nebraska, Minnesota, Illinois, Indiana, Michigan and Ohio.
Most reported a yield increase of 2-4 bushels per acre.
Note: This is Monsanto’s ﬁrst ad in Soybean Digest
since they launched Roundup Ready soybeans in the
spring of 1996. Address: Monsanto, Biotechnology
Communications, 800 N. Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: 314/694-1000.
3283. Novartis Seeds, Inc. 1998. Novartis innovation: Can
you part with the difference it makes? (Ad). Soybean Digest.
Jan. Back cover.
• Summary: Novartis Seeds offers “top-yielding NK* Brand
soybean varieties with strong agronomic traits and powerful
disease-resisting packages. Or chose varieties which also
include Novartis Maximizer* Technology–like the Roundup
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Ready gene for weed control ﬂexibility.” * = Registered
trademark or trademark. Note: NK stands for the former
Northrup King.
A half-page color photo shows a combine harvesting
soybeans. A piece of a puzzle is cut out in front of it.
The blue and green Novartis Seeds logo is in the lower
right corner, with its slogan: “Where innovation drives
performance.” Address: Minneapolis, Minnesota 55440.
Phone: 1-800-445-0956.
3284. Soybean Digest. 1998. Check out these ag Internet
sites. Jan. p. 25.
• Summary: Here are some University of Illinois Web sites:
Stratsoy home page: www.ag.uiuc.edu/~stratsoy/; Integrated
Pest Management Program site: www.aces.uiuc.edu/~ipm/.
VISTA, an electronic searchable collection of University of
Illinois’ extension publications: www.ag.uiuc.edu/~vista.
There are over 150 million web pages as of today.
3285. Starrels, Jennifer. 1998. Hormonal havoc: Public
health. Vegetarian Times. Jan. p. 22-23. [1 ref]
• Summary: American girls are entering puberty at an earlier
and earlier age. A study published in the journal Pediatrics
[April 1997, p. 505-12] reported that of 17,000 girls studied
in the USA, 15% of the Caucasian girls and 48% of the
African-American girls were beginning to develop breasts
and/or public hairs by age 8. In a few cases the girls were as
young as age 3.
What could be causing this shocking early maturation?
Some scientists speculate that it may be the “result of
synthetic hormone-disrupting chemicals (HDCs)–a wide
spectrum of toxins that include the pesticide DDT and
industrial byproducts like PCBs and dioxin. All of these
have the potential to alter normal hormonal activities, not
only in humans but in at least 30 other species, as well.
This situation has become ‘probably the number one
environmental issue in toxicology right now,’ says Robert
Kavlock, Ph.D., director of the Environmental Protection
Agency’s reproductive toxicology division. As a result,
the federal government has dedicated $40 million to 400
research projects studying HDC’s.
“The issue took on urgency two years ago with the
publication of the landmark book, Our Stolen Future by
Theo Colborn, Dianne Dumanoski and John Petterson Myers
(Penguin, 1996). This work detailed how various chemicals
may be undermining reproductive health–a process that
is manifesting itself in everything from hermaphroditic
ﬁsh swimming in rivers below sewage-treatment plants
to thinning eggshells and sterility in bald eagles. In
humans, suspected HDC-related problems include rising
rates of breast cancer, endometriosis, infertility, declining
sperm counts and a recent doubling of the incidence of
hypospadias, a rare birth defect of the urethra.”
To protect yourself: Avoid animal fats. Minimize use

of plastic food containers, which may contain HDCs that
can leach into food, especially during heat processing. Buy
organic products to reduce exposure to pesticides. Choose
unbleached or nonchlorine-bleached paper products because
chlorine bleaching generates dioxin.
3286. Barnes, Anna. 1998. With herbicide-resistant crops,
timing is everything. Soybean Digest. Feb. p. 98.
• Summary: Many herbicides used with herbicide-resistant
seeds (Liberty, Poast, Roundup, etc.) have no residual
action which is a boon for follow cropping but a potential
nightmare if crop canopies develop too slowly.
Such seeds typically involve only one crop application.
3287. BUKO Agrar Koordination. 1998. Soja [Soya].
Stuttgart, Germany: Schmetterling Verlag. 106 p. Illust. 23
cm. Series: BUKO-Agrar-Dossier No. 19. [11 ref. Ger]
• Summary: This book consists of 13 chapters by various
authors under four broad headings. The general themes are
the craziness of the modern world’s soybean industry and the
search for local alternatives. Part I: Introduction. 1. Soya, a
little seed of the mighty. 2. The world market for soya and
grains. 3. The soybean–From cultivation to products. 4. What
are livestock feeds? Part II: Soybean production and Brazil.
5. Help for development and agronomy. 6. Balsas–Capital of
mechanized agriculture. 7. Soybean boom in northern Brazil.
Part III: Soya and genetic engineering. 8. Roundup
Ready–Ready or not. 9. Transgenic oilseed plants as
producers of raw materials. 10. Herbicide-resistant soybeans
and ecological agriculture. Part IV: Soya in Germany. 11.
Domestic soybean production for humans or animals?, by
Mute Schimpf. 12. No pearls before swine. 13. Soybean
production in Germany: The tofu maker “Taifun Naturkost”
in southwest Germany goes in new directions, by Wolfgang
Heck (founder of Taifun Naturkost in Freiburg). Glossary.
In Chapter 11, a table titled “Soybean production in
Germany” (p. 90) shows the production by state and total
from 1993 to 1997. In 1993 Baden-Wuerttemberg was the
only state shown with 200 ha, total 580 ha. In 1997: BadenWuerttemberg 126 ha, Bayern 103 ha. Total: 270 ha. Source:
Geschaeftsbericht des Deutschen Soja-Foerderrings (1997,
Freiburg).
In Chapter 12, about Taifun, the company’s motto is
Ethics, Ecology, Economy, and Tradition. Its 35 workers
produce 12 tons of tofu/week using whole soybeans. Their
goal is to use only non-GE soybeans which have been
grown in southern Germany. The company is working with
local organic soybean farmers. Address: Nernstweg 32-34,
D-22765 Hamburg, Germany. Phone: 040/39 25 26.
3288. Cyanamid. 1998. Take some pressure off your
Roundup Ready beans (Ad). Soybean Digest. Feb. p. 34-35.
• Summary: “If you’re not planning on using Pursuit® Plus
herbicide on your Roundup Ready® soybeans, the pressure
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could build. Pressure from early-season weed competition
that cuts into your beans’ full yield potential. Or pressure
from multiple weed ﬂushes that force you back into the ﬁeld
for resprays and cut into your time later in the season.
“With Pursuit Plus you’re in control of your program.
Pursuit Plus may be used with all varieties of Roundup
Ready soybeans and gives them early protection when
they need it to make a strong start. It also gives you proven
residual control to protect your crop...”

Department of Veterinary Pathology on SCN populations
from China and Japan and the states of Illinois, North
Carolina, and Tennessee.
“’Our data indicate that SCN arose in Japan from a
progenitor ancestral line in China,’ Noel says. ‘All the
genotypes and rare alleles were found only among four
populations from China. No new genotypes or alleles
were found among the large numbers of populations and
individuals we tested from Japan and the United States...’”

3289. DuPont. 1998. Cool bean (Ad). Soybean Digest. Feb.
p. 63.
• Summary: This full-page ad shows a soybean wearing
“cool” looking sun glasses.”
“Clean ﬁelds.
“Healthy beans. High yields. No technology fees. No
contracts. And a sporty price cut on DuPont Synchrony®
STS® herbicide. Now, for under $20 an acre, get control
of grass and broadleaves–including tall water-hemp and
black nightshade! Buck the trend. Not the system. The
DuPont Synchrony® STS® seed/herbicide system. Just
what the world needs. A bean with attitude. Find out how the
Synchrony® STS® system can help increase proﬁts.
“Farm Forward! See your DuPont Ag Retailer, or call us
toll free.”

3291. Marutani, Mari; Schlub, Robert. 1998. Vegetable
soybeans on Guam. Cooperative Extension, College of
Agriculture and Life Sciences, University of Guam. March.
6 p.
• Summary: Contents: Vegetable soybean plant: What is a
vegetable soybean, which part is edible, nutritional value,
how to grow vegetable soybeans, how to market. Suggested
cultural practices: Choice of land, planting date, land
preparation, seed selection, root inoculant [seed inoculum],
fertilizers, planting methods, irrigation, diseases and
pests, harvest, storage of harvested plants before shipping,
processing, saving seeds and seed storage, soybean plant in
crop rotation.
Market survey: Objectives, ﬁndings. Survey conducted
to restaurant and bar owners in June, 1997. There were
41 responses. 73% of the people surveyed said they were
familiar with “Edamame.” 34% of the restaurants and
bars offer “Edamame” on their menu. 90% of those who
offer “Edamame” on their menu said they would buy
locally grown fresh vegetable soybeans. Address: 1. PhD,
Horticulturist, Agric. Exp. Station; 2. PhD, Plant Pathologist,
Guam Cooperative Extension. Both: College of Agriculture
and Life Sciences.

3290. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1998. Researchers explore genetic
origins of the soybean cyst nematode. 5(1):6-7. Feb.
• Summary: “The soybean cyst nematode (SCN) was
unknown in the United States until it was ﬁrst detected
in North Carolina during 1954. Since then, soybean cyst
nematodes have been reported in every major growing region
of the U.S.
“From the time of the ﬁrst discovery of SCN, however,
questions about the origin of this pest and the date when
it ﬁrst entered the U.S. have sparked major disagreements
among scientists.
“But, today researchers at the University of Illinois are
beginning to ﬁnd answers to these questions by applying
some of the same genetic techniques that have helped other
scientists to probe the mysteries of human origins, as well as
the origins of other animals and plants.
“’Some researchers believe that the nematode is
indigenous to this country and is derived from an ancient
ancestor that was widespread in Asia and North America,’
says Greg Noel, nematologist with the USDA’s Agricultural
Research Service and the U of I’s Department of Crop
Sciences. ‘Our genetic research on numerous populations of
SCN, however, points to the alternate probability that this
pest originated in China and was imported to the U.S. from
Japan in the late 1800’s or early 1900’s.’
“These results are based on extensive genetic testing
carried out in collaboration with Zonglin Liu of the

3292. Monsanto Company. 1998. Annual report–1997. St.
Louis, Missouri. 64 p. 28 cm.
• Summary: Net sales (in million dollars) increased
to $7,714, up 18% from $6,348 in 1996. Income from
continuing operations fell to $294, down 29% from $413
in 1996. On a per-share basis: Income from continuing
operations fell to $0.48, down 30% from $0.69 in 1996.
Dividends fell to $0.50, down 15% from $0.588 in 1996.
But shareholder’s equity rose to $6.89, up 9% from $6.31
in 1996. The number of shareholders at year end rose to
61,265, up 12% over 1996. In 1997 Monsanto’s total market
capitalization jumped to $28.7 billion, up 25% over 1996
when adjusted for life sciences only. On an indexed basis,
Monsanto’s total return to shareholders has increased more
than 350% since 1992, much faster than the S&P 500 Index
and a special life sciences peer index.
On the cover of this report are two graphs and two
quotations. The ﬁrst graph, titled “Moore’s Law” shows the
dramatic exponential increase in the number of transistors
per chip from 1971 to 1997. The quotation: “In 1965,
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Gordon Moore [who later co-founded Intel Corp.] predicted
that the computing power of silicon chips [as measured by
the number of transistors that could be put on one chip]
would double every 18 to 24 months. This phenomenon,
known as ‘Moore’s Law,’ is driving the rapid growth and
economic value of the computer industry.” It ranks as one of
the best predictions in history.
The second graph, titled “Monsanto’s Law,” shows the
dramatic exponential increase in the number of registered
genetic base pairs from 1982 to 1997. The quotation: “Today,
the ability to identify and use genetic information is doubling
every 12 to 24 months. This exponential growth in biological
knowledge is transforming agriculture, nutrition and health
care in the emerging life sciences industry.” The company’s
new logo, containing the words “Food–Health–Hope”
appears near the bottom of the cover.
Page 6 states: “Base pairs are the programming code of
genetic software. A plant like rice has approximately 40,000
separate genes and 400 million base pairs. Humans may
have more than 100,000 genes and a total of approximately
3 billion base pairs. But this genetic programming code
becomes useful only with a more intimate knowledge of
these complete genes.”
1977 marked the end of an era. Monsanto was founded
in 1901 as a chemical company; that era ended on 1 Sept.
1997, with the spinoff to shareholders of Monsanto’s
chemical business as a new, independent company named
Solutia, Inc. The spinoff went smoothly. “The new era is
that of Monsanto’s existence as a life sciences company. The
concept of a life sciences company is a recent one and the
term is only now beginning to ﬁnd its way into the business
lexicon. Although several companies have begun using it in
connection with their business direction–Novartis, Hoechst,
DuPont and Rhone Poulenc are examples–it isn’t yet found
in any standard list of industry classiﬁcations. Nor does it
have an accepted deﬁnition.”
“We became a life sciences company because we were
engaged in three historically separate businesses–agriculture,
food ingredients and pharmaceuticals–that now have begun
to share common technologies and common goals.”
A graph (p. 7) shows Monsanto’s rapidly falling cost to
sequence one gene–to determine its chemical structure. It has
dropped from $2.5 million in 1974 to $150 in 1998.
“A key factor in the growth of the life sciences is
the emergence of genomics as a powerful new area of
biotechnology. Genomics is a group of technologies that
dramatically increase the speed and power of genetic
research. By compressing the time needed to study large
numbers of genes, genomics also makes it possible to
analyze the genetic structures of biological systems rather
than only isolated genes.
“Genomics creates opportunities that could not be
fathomed with earlier technologies. It accelerates new
discoveries in how we can grow food, and how we can

nourish our bodies to ﬁght–even prevent–disease.” (p. 8).
“Fact: Monsanto’s top two biotechnology product
groups–Roundup Ready products, which tolerate Roundup
herbicide, and Bollgard, Newleaf and YieldGard products,
which resist insects–are each based on only one gene out of
40,000 in a plant.”
“Calgene: Getting more nutrition out of oil seeds.
Monsanto’s acquisition of Calgene Inc., completed in 1997,
is one step in our larger strategy to invest in a science-based
approach to food and nutrition. Among the strengths that
Calgene brings to the Monsanto is the science of how to
control fatty acids in oil seeds, and to add nutritional and
other consumer beneﬁts to oils.
“High-stearate soybean oil can be used to produce
margarines, spreads and shortenings that don’t contain trans
fatty acids, known to increase cholesterol levels.”
“Another Calgene technology is increasing the oil
content in soybeans, corn and canola.” (p. 8).
“Traits: The three waves of genetic improvement of
plants. First wave–Agronomic traits: Helping growers do
more with less. Second wave–Quality traits: Producing
better food and ﬁber from plants (such as improved soybean
oil). Third wave–Biofactories: Plants replacing factories as
production facilities” (p. 9).
“Acres planted in Roundup Ready soybeans [in the
USA] increased from 1 million in 1996 to 9 million in 1997.”
These 9 million acres represented 13% of total U.S. soybean
acreage in 1997. “More than 87% of farmers in the United
States who planted Roundup Ready soybeans in 1997 say
they intend to use the product again in 1998” (p. 17).
Accompanying the annual report is a “Notice of Annual
Meeting of Shareholders and Proxy Statement.” Address:
800 North Lindbergh Blvd., St. Louis, Missouri 63167.
Phone: (314) 694-5432.
3293. Iderabdullah, Bisi. 1998. History of work with
soybeans and soyfoods in Liberia. Part II (Interview).
SoyaScan Notes. April 6. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In December 1989 a bloody civil war began
in Liberia in the countryside. By July 1990 it had reached
Monrovia. Many orphaned and abandoned children were
brought to the Mission, so an orphanage and clinic sprang
into existence at a house next to their house, on an adjacent
compound, and was soon caring for about 30 kids. Bisi and
Mahmoud paid all expenses of the orphanage, clinic, and
Mission from their personal funds.
Bisi and her family returned to the USA after a ceaseﬁre in late November 1990 and tried to solicit support to
help feed the many starving people in Liberia. She called
CARE and many other organizations, but with little results.
One day someone asked her: “What is the name of your
organization?” She had previously lost their ﬁfth child,
named Imani, so she said spontaneously “Imani House.”
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The name stuck. Then she called The Farm–getting the
address from Ina Mae’s book. She was told that they had a
philanthropic arm named Plenty, but they no longer supplied
relief foods. Then she called Peter Schweitzer’s ofﬁce
in California to ask him what they could do to help–the
situation was very urgent and the world wasn’t paying much
attention. They got to know one another over the phone
and Peter said that Plenty would choose Imani House as a
group that they would work with. When they talked about
growing soybeans, Bisi thought it was “a little bit way out
for Liberia.”
Bisi and Chuck Haren (who had been sent by Plenty)
went together to the International Institute of Tropical
Agriculture (IITA) in Ibadan, Nigeria. Chuck had already
taken their training program, but he wanted to introduce Bisi
to it. IITA people showed them how to grow soybeans, gave
them soybean varieties especially adapted to West Africa,
demonstrated simple machinery for pressing oil from the
soybeans, introduced them to the bumbum leaves they use
with lemon as a coagulant in the lab to make tofu, prepared
many different dishes from soybeans, and demonstrated
different quick and simple ways of making soymilk for use
as a beverage. They spent a lot of time with Dr. Sidi Osho,
an expert in soybean utilization. Bisi and Chuck were given
a tour of local businesses producing soyfoods, including one
that made Soyvita soymilk in Lagos. One chemist had turned
his distillery into a soymilk factory. In the market, they saw
soybeans being fermented to make dawa-dawa, a seasoning.
After seeing all these things at IITA, Bisi’s skepticism about
the potential of soyfoods in Liberia was largely overcome.
She and Chuck returned to Liberia.
Returning to Liberia, Bisi and Mahmoud changed
the name of their African Islamic Mission to “Imani
House;” they didn’t want to be killed because they were
Muslims–which happened a lot in Liberia during the war.
Their original mission, to teach agriculture and education,
remained unchanged.
Originally Bisi had assumed that the agricultural work
of Imani House would have to be done in the countryside,
outside of Monrovia. But by 1990 she realized that urban
agriculture was a real possibility.
Bisi and Chuck ﬁrst planted soybeans in Liberia in about
1991. The seed came from two sources: They brought back
about 6 kg of specially adapted seed from IITA, and the rest
they bought in a local market in Liberia; the latter soybeans
had come in to Liberia as a relief food and the people were
rejecting them (they took too long to cook; the local people
thought they were split peas), so they were selling at a very
low price. They supervised the planting of these soybeans at
8 different sites, in small plots totaling about 1 acre, in and
around Monrovia–no further than 25 miles away. The United
Nations provided an agronomist (Mr. Sha of UNDP), who
planted some of the seeds incorrectly; they were viable and
they germinated. Imani House had 5 acres of land on which

they planted one small plot. None of the 8 plots grew well.
The war was going on and people grew the soybeans on
poor soil that they would not ordinarily use. The plots did
not yield enough soybeans to eat, but they did yield enough
seeds to replant. The seeds from IITA did the best, but they
never gave good yields. The bean beetle became the biggest
plague, eating through the leaves. Bisi used compost and
many organic methods. The farmers wanted to spray a lot
and use chemical fertilizers. In about 1994 they had a very
good yield one year at one site in a back-yard garden on
virgin soil. The soybean plants were lush and the beans were
large. There were big problems with seed storage, since there
were heavy rains 6 months of the year.
Throughout this time, Bisi was doing trials with
utilization. They would take a few pounds of soybeans to
an orphanage and teach them how to make and use soymilk
and okara fritters (seasoned patties of okara mixed with
ﬂour, then fried). “They loved these foods.” They had a big
demonstration for home economists from the Ministry of
Agriculture, who work with the school feeding program.
They developed a sheet of nutritional information on
soybeans and soymilk (comparing soymilk with cow’s milk)
which they passed out to these nutritionists.
From September to December 1995, with help from the
Trull Foundation of Texas, Plenty was able to send a soy/
agricultural technician from Belize to Liberia to help Imani
House with its soybean project. His name was Ignatius
(“Gomier”) Longville. A Caribbean native and a Rastafarian
(Rasta = “Roots”) farmer, he was skilled in ways of growing
food under adverse conditions using the natural rhythms and
resources. He had worked with Plenty on the island of St.
Lucia from 1984 to 1990. Now he volunteered his services,
providing hands-on assistance to help Imani House and the
farming groups with which they were working in Liberia to
grow soybeans and other crops in nutrient-deﬁcient soils.
He introduced organic methods of pest management and
demonstrated composting techniques. They used a Rototiller
to open the soil and control the bean beetle, and added small
amounts of chemical fertilizers. The result was the most
successful crop of soybeans ever. The Liberian farmers were
impressed.
In October 1995 Imani House won ﬁrst prize for food
processing at a World Food Day Exposition in Monrovia.
Gomier and the Imani House staff conducted soyfood
demonstrations for 10,000 people. “We couldn’t make food
fast enough. We made pies, soymilk (mixed with cocoa), soy
fritters, soynuts, and tofu on site. We just didn’t have enough.
It was amazing.” They had plenty of soybeans (300-400 lb),
which they bought from Ghana, with help from the Ghanaian
Ministry of Agriculture.
Building on these successes, Bisi got FAO to agree to
bring in a container of soybeans for planting and to provide
a consultant (Delvin Walker) to help Imani House. Walker
was an agronomist; before the war he had been a teacher of
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agriculture at Cuttington University, the Christian university
in Liberia. Walker was already a member of the Imani House
board of directors; he went with Bisi to talk with FAO and
WFP (the World Food Program). They also got the World
Food Program to agree to bring in soybeans for utilization.
The Liberian government had agreed to give Imani House
a memorandum of understanding that they would be the
soybean growers and demonstrators in Liberia. The head
of the Ministry of Agriculture believed that this agreement
would help Imani House to get the funding that they needed
so much. Work was underway using soybeans and cassavas
to make an enriched gari.
Then in April 1996 factional ﬁghting ﬂared up again,
devastating Monrovia. The civil war was on again. Bisi,
too was devastated–just as her soybean program was ﬁnally
about to take off. “Armed robbers took our Rototiller, all of
our farming equipment. We lost everything. We left Liberia
and stayed in Senegal for four months, waiting to go back.
But it never got better.” Then they went to Gambia. In
English-speaking Gambia they were invited by a leading
citizen to stay and work to introduce soybeans.
The civil war is now ofﬁcially over, and Bisi is working
to raise funds in the USA which are used to support her
Liberian program. She is also trying to raise funds for the
soybean, agricultural, and literacy programs. The clinic has
been rebuilt and literacy programs have been re-started in
English and Bassa. Benjamin Grant is administering the
programs. The war has cooled down but anyone who buys
equipment is at risk of visits from armed robbers. Because
she is now in New York, Bisi is also developing Imani
House’s local program. She hopes eventually to return to
Liberia. “The problem now is not to import soybean to
Liberia but to grow it. We see it as a way of solving major
problems of malnutrition in Liberia.” Address: Director,
Imani House, 76A Fifth Ave., Brooklyn, New York 11217.
Phone: (718) 638-2059.
3294. Gempler’s IPM Solutions (Mt. Horeb, Wisconsin).
1998. Is a national IPM label in our future? 3(3):4. April.
• Summary: “Is there a way to effectively move forward on
implementing a national IPM label?
“Yes, believes Bill Pool, manager of food safety and
regulation for the Rochester, New York-based Wegmans
Food Markets.
“’This is where the land grant universities play such
a critical role,’ he says. ‘It (a national IPM label) has to be
based on consistent values.’ Pool, whose supermarket chain
offers a variety of IPM-labeled vegetables to consumers, says
he believes land grant universities ‘should be the source of
IPM practices’ based on their research capabilities.
“The approach Pool says he prefers is to ‘have the land
grant universities get together and decide on a high minimum
standard’ that would qualify a product for an IPM label.
“For example, Pool says, each university might require

growers to achieve 80 percent of the total possible points set
for a particular crop in that area in order to qualify” for the
label. Address: P.O. Box 270, 100 Countryside Dr., Bellevue,
WI 53508.
3295. Ontario Soybean Growers’ Marketing Board
Newsletter. 1998. Belle of the ball. April. p. 4.
• Summary: “Canola is called the ‘Cinderella’ crop of
Western Canada.” The crop that was once called rapeseed
has been “transformed from a low quality industrial oil crop
with poor livestock feeding value, to a top quality food oil
crop with reasonably good feed protein.” Canadian plant
breeders transformed the crop, giving prairie farmers a
desperately needed alternative to wheat.
“Like soybeans, the ﬁrst canola varieties developed
through biotechnology are herbicide-resistant types.
Unfortunately those varieties have not been approved for
consumption in the European Union,...”
Because of “disease and insect problems, canola can
only be grown once in a four year crop rotation.”
“While it is great to see the tremendous investment in
research and development going into making canola an even
better crop, it’s alarming to realize that the work in soybean
biotechnology being done in Ontario is very limited.”
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
3296. Monsanto Company. 1998. Achievements: Plant
biotechnology 1997. St. Louis, Missouri. 16 p. 28 cm.
• Summary: In the center of the front cover is a globe–
like a ﬂower, with two leaves and a stem below it. The
company’s new logo, containing the words “Food–Health–
Hope” appears below it. On page 1 is the main message:
“Our lives depend on plants.” A graph (p. 4) shows the
commercial acreage planted to Roundup Ready soybeans
in three countries for the last few years: (1) USA–1 million
acres in 1996, 9 million acres in 1997 (nearly 13% of total
soybean acreage), and a projected 25 million acres in 1998.
(2) Argentina–250,000 acres in 1996, 3.75 million acres in
1997 (nearly 22% of total soybean acreage), and a projected
10+ million acres in 1998. (3) Canada–600,000 acres in
1997 (less than 1% of total soybean acreage), and a projected
175,000 acres in 1998.
Some 56% of U.S. soybean growers used conservation
tillage methods with Roundup Ready soybeans in 1997.
Page 5 states: “Grower results:... In 1997, 330 sideby-side comparisons in the Midwestern United States
showed the combination of Roundup Ready soybeans and
Roundup herbicide achieved an average yield advantage of
2.2 bushels per acre over traditional herbicide programs on
Roundup Ready soybeans. In the same type of comparisons,
an average yield advantage of 1.7 bushels per acre was
demonstrated in Canadian soybean ﬁelds in 1997. In addition
to yield improvements, crop quality improved because the
harvested crop included fewer weed seeds.
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“In the United States, growers reported high levels of
satisfaction with Roundup Ready soybeans: 89 percent were
more satisﬁed with the combination of Roundup herbicide
and Roundup Ready soybeans than their regular soybeans
and traditional herbicide programs, 62 percent said the
Roundup Ready system was a better value, and 87 percent
said they deﬁnitely or probably will plant Roundup Ready
soybeans again in 1998.”
“Roundup Ready soybeans are compatible with
conservation tillage methods that help prevent soil erosion.”
On pages 14-15 are Monsanto’s answers to the following
“Frequently Asked Questions”: Should biotechnology crops
be labeled? Why has Monsanto been active in the seed
industry? (buying up seed companies). How did Roundup
Ready cotton perform in the Mississippi Delta in 1997?
Will insect-protected crops promote the development of
insect resistance? Will Roundup Ready crops promote the
development of herbicide-resistant weeds? What is the status
of the delayed-ripening tomato? (Flavr Savr developed by
Calgene, now a wholly-owned Monsanto subsidiary).
Note: This report was sent with two others and a
cover letter on 21 May 1998 by Molly N. Cline, Director,
Food Industry Relations (Monsanto). Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone:
314.694.1000.
3297. Gempler’s IPM Solutions (Mt. Horeb, Wisconsin).
1998. Gerber sees the FQPA “handwriting on the wall.”
3(4):1. June.
• Summary: “A major food products company and strong
supporter of IPM is further restricting the pesticides its
growers can use in anticipation of EPA Food Quality
Protection Act [of 1996] (FQPA) actions.
“Gerber Products Co., which has been holding meetings
with its growers across the country, is also paying for an IPM
scouting program for its growers.
“’What we’ve been telling the growers all along is that
we have a special clientele. Our clientele is particularly
sensitive to pesticide residues,’ says Glen Davis, an
agricultural researcher and produce buyer for the baby food
maker.”
“The FQPA set a single, health-based standard for
pesticide residues in all foods. Under the FQPA, EPA
must re-evaluate more than 9,000 pesticide uses within 10
years. An initial 3,000 uses–including most carbamates and
organophosphates–must be assessed by August 1999.”
3298. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1998. Global Soy Forum to help
industry meet challenges of 21st century: Global Soy Forum
‘99 delivers a unique and important opportunity to show that
the soybean is essential to global well-being. 5(2):1-2. June.
• Summary: “A groundbreaking global forum designed to
bring together soybean producers, industry leaders, policy

makers, and consumers to celebrate the past successes and
chart the future for the soybean industry has been set for
Chicago from August 4 to 7, 1999. The worldwide meeting,
known as Global Soy Forum ‘99, is being organized by the
National Soybean Research Laboratory and the Soybean
Research Development Council, a joint venture of the
Illinois Soybean Checkoff Board and the Iowa Soybean
Promotion Board.
“Sponsors of the event include major agribusinesses, the
United Soybean Board, the Iowa Soybean Promotion Board,
and the Illinois Soybean Checkoff Board.
“’Global Soy Forum ‘99 delivers a unique and important
opportunity to show that the soybean is essential to global
well-being and contributes signiﬁcantly to the world’s
economy,’ says U of I professor Harold Kauffman, one of
the forum organizers. ‘This event also should create and
enhance partnerships among decision-makers in countries
that produce and consume soybeans.’
“Two conferences, the Sixth World Soybean Research
Conference and the Fourth Midwest Soybean Conference,
will serve as core components of the Forum. Nearly a week
of events will include a series of research presentations and
meetings of regional and international soybean organizations,
as well as special sessions centered on three themes–meeting
the demands of world customers and markets, creating
tomorrow’s world-class supply system, and responding to
society’s changing needs.
“’This venue will provide soybean producers with
increased global visibility and a better understanding of
the worldwide potential for soybeans,’ Kauffman said. ‘By
gathering the soybean industry together to discuss the future
amongst ourselves, we will be much better poised to respond
to the challenges and opportunities of the 21st Century.’
“A major focus for the NSRL and the U of I will be
the Sixth World Soybean Research Conference. This event
will provide a range of forums for scientists from around
the world to share recent research results and chart future
research and development activities.
“’The soybean industry has changed dramatically
since the U of I hosted the ﬁrst World Soybean Research
Conference in 1975,’ Kauffman says. ‘Major advances in
science and technology are radically altering the way we do
research on soybeans. In turn, results from this research is
driving rapid changes in every segment of the soybean value
chain.’
“The goal of the conference is to help participants better
understand these recent changes and to position the research
community for a key role in shaping the soybean industry of
the future. Leading scientists from around the world will be
invited to present research results, with an emphasis on how
biotechnology and information technology will impact major
research areas.
“’One of the sessions will focus on germplasm,
breeding, molecular genetics, and other aspects of
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biotechnology,’ Kauffman says. ‘These presentations are
expected to reﬂect how those disciplines are increasingly
linked through global cooperation.’
“He notes that the conference also will focus on
sustainable crop management practices, integrated pest
management, and precision farming. Plans also include an
exchange of research results on processing technologies
and product concepts that can meet an increasingly diverse
global demand for soy products. Other sessions will review
innovative ways to increase feed conversion of soy products
in livestock, poultry, and ﬁsh.
“’We also want to look closely at the role that soy can
play in improving the nutritional value of food,’ Kauffman
says. ‘Another major session will focus on soybean pricing
and global trade. This will provide opportunities for
participants from both importing and exporting countries to
better understand the factors that contribute to more efﬁcient
markets and mutually beneﬁcial trade.’
“He emphasizes that soybean research and development
has become a global activity that requires scientists to be
more and more aware of where research is taking place and
what strategic alliances are being formed to carry out that
research. These changes further require scientists to better
understand the whole value chain of the industry and the
ways that they can work effectively with different segments
of the industry.
“’New technologies today impact all aspects of research
and development across the industry value chain,’ Kauffman
says. ‘If scientists are going to be productive they must be
knowledgeable about the state-of-the-art technology and
the opportunities for its use on a global basis. Each person
attending this conference, hopefully, will leave with a better
understanding of the global economy and its impact on the
soybean industry.’
“Additional details on the Sixth World Soybean
Research Conference and Global Soybean Forum ‘99 are
available from WSRC VI, National Soybean Research
Laboratory, 1101 W. Peabody Drive, Urbana, I161801 or on
the internet at http://www.gsf99.uiuc.edu/wsrc.html”
A photo shows: “Harold Kauffman (right) and Pradeep
Khanna of the NSRL examine a globe in preparation for
the Sixth World Soybean Research Conference scheduled
for Chicago in 1999. The event will bring together soybean
scientists from around the world to share recent research
results and chart future research and development activities.”
3299. Bernard, Richard L. 1998. Thoughts on naming
soybeans introduced from abroad (Interview). SoyaScan
Notes. July 14. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Most of the important early soybean varieties
grown in the USA were not developed here; they were
introduced from abroad, then tested, and those that
performed well were given a name. In talking about when

an early soybean variety was ﬁrst named, it is important to
remember that most of these varieties already had names
in the country from which they were imported to the USA.
In some cases we kept that name (Eda Mame, Kanro) and
in some cases we modiﬁed it only slightly (or renamed it),
usually to make it shorter (Wase Eda Mame -> Waseda;
Chusei O Saya Eda Mame (from Imperial Seed Co., Tokyo)
-> Osaya; Chusei O Saya Eda Mame {from Yamato Seed
Co., Tokyo} -> Chusei; Higan Mame -> Higan; Sousei O
Saya Eda Mame -> Sousei; Shing Toa -> Shingto) (See
Bernard, Juvik & Nelson 1987, p. 64-69).
If we do refer to a “year named,” we should qualify that
with a footnote such as: “The year that a soybean variety ﬁrst
appeared with this name in a U.S. publication.” It might also
be noted that a variety may be released commercially before
or after it is ﬁrst named in the USA.
Once a Japanese soybean breeder was being criticized
by his boss who asked, “Why can’t you develop highprotein soybean varieties like that Sioux variety that the
Americans have developed?” It turns out that Sioux was a
Japanese variety (‘Aoshiro Eda Mame’ introduced to the
USA from Sapporo, Hokkaido, Japan, in 1929; PI 81.021);
Dr. Bernard has heard that it was even developed in Japan
at his station. When we send soybean varieties developed
in the USA to foreign countries, we hope and expect that
they will not rename them. Yet many soybean breeders write
articles about newly discovered traits (such as resistance to
a particular disease) in journals like Crop Science without
even mentioning that soybean’s country of origin, or when
it was introduced, or its foreign name (if known). “That is
criminal. We give them no credit at all. If people in other
countries did that without our soybean varieties, we would
be highly indignant. A breeder, who was here from Pakistan
a few years ago, said the leading soybean variety there was
Williams. They call it Williams–as they should. We should
do the same.” Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
3300. Miles, Carol A. 1998. Edamame production for
southwest Washington (Web article). http://agsyst.wsu.edu/
edam.htm. 7 p. Aug. 26. [2 ref]
• Summary: Contents: About edamame. Edamame quality
factors. Variety evaluation for southwest Washington.
Spacing and fertilizer. Planting and emergence. Weed
control. Earliness. Irrigation. Yield and timing of harvest.
Mechanical harvesting. Commercial farm plots. Cooking
and storing edamame. Edamame recipes. Seed sources.
Acknowledgements. Additional information. Address: PhD,
Washington State Univ., Extension Agricultural Systems, 360
NW North Street, Chehalis, Washington 98532. Phone: 360740-1295.
3301. IITA. 1998. Annual report 1997. Ibadan, Nigeria:
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International Institute of Tropical Agriculture (IITA). 96 p.
28 cm.
• Summary: The section titled “Simultaneous cropping with
Pueraria,” (p. 24-25) uses Pueraria phaseoloides to improve
the fertility of the soil through nitrogen ﬁxation as well as
nutrient cycling from the subsoil and stimulation of the
activity of soil biota.
The section titled “IPM helps farmers increase cowpea
production” (p. 36-37) discusses varieties resistant to Strigia,
aphids, and bruchids. See also p. 69-70 for more on IPM.
The section titled “Project 12–Improvement of maizegrain legume systems in the moist savanna of West and
Central Africa” (p. 62-63) states: “About 200 soybean
breeding lines were evaluated for total nitrogen production
through ﬁxation (from the atmosphere). This enabled
selection of breeding lines that produce high grain yield
and also contribute nitrogen to the production system even
when the grain is harvested. Several breeding lines have
been identiﬁed with grain yields equal to the best check and
producing 50 to 75% higher fodder yields.
“Response of key maize and soy genotypes could
be predicted with simulation models in diverse cropping
systems in on-station studies.” Address: PMB 5320, Oyo
Road, Ibadan, Nigeria.
3302. Powell, Douglas. 1998. Genetically engineered soya.
Canadian Soybean Technical Bulletin (OSGMB, Chatham,
Ontario, Canada) 4(1):1-2. Aug.
• Summary: The article begins: “Genetically-engineered
Roundup Ready soybeans must be considered the most
successful product of agricultural biotechnology to date–if
farmer acceptance is the measure.
“Monsanto estimates that more than 20 million acres of
the transgenic soybeans were planted in the U.S. this year, up
from 10 million in 1997 and 1 million in 1996. Next year, the
number could easily double again to 40 million, out of a total
of some 70 million U.S. acres. Similar ratios of genetically
engineered soya are being planted in Canada.
“The rapid acceptance of herbicide-resistant Roundup
Ready soybeans is linked to cost savings for farmers who can
use fewer chemicals to keep weeds out of ﬁelds.”
“But what if the measure is consumer support?... Around
the globe consumers are asking the same questions: Why are
you messing with nature? Why don’t you label everything?
Can you guarantee there won’t be any long-term risks? Why
are you playing God?
“One way to glimpse the public discussion of agriculture
biotechnology is through the many public opinion surveys of
biotechnology that has been conducted internationally over
the past 20 years.” Discusses approaches to and problems
with labeling.
“Are there known health risks? Yes, in one instance,
an allergen was transferred from one crop to another. Once
discovered, the company acted responsibly and halted work

at an experimental stage.”
“In 1989 there was an outbreak in the U.S. of a new
fatal blood disease, eosinophiliamyalgia syndrome (EMS).
The outbreak killed at least 27 and sickened another 1,500.
The cause was traced to certain batches of the amino acid,
L-tryptophan, manufactured in Japan by Showa Denko and
widely available in the U.S.” Subsequent investigations
by U.S. health authorities found that in 1989 the company
had begun using a strain of Bacillus amyloliquefaciens,
which had been genetically engineered to produce larger
amounts of L-tryptophan. Address: Asst. Prof., Dep. of Plant
Agriculture, Univ. of Guelph, Ontario, Canada.
3303. Scott, Mary. 1998. Monsanto to buy Cargill’s
European division. Natural Foods Merchandiser. Aug. p. 23.
• Summary: Monsanto Co. announced it will buy Cargill
Inc.’s international seed operations for $1.4 billion. The deal
gives Monsanto further access to overseas markets where it
can sell corn that creates its own insecticide and soybeans
that can tolerate spraying with the powerful Roundup
herbicide.
Earlier this spring the two giant companies established a
joint venture to merge Monsanto’s expertise in biotechnology
with Cargill’s experience in grain processing and feed
production. Cargill, based in Minneapolis, Minnesota, has
been slow to jump on the genetic engineering bandwagon.
3304. Soybean Digest. 1998. Let’s declare war on cyst
nematodes. Summer. *
• Summary: Look for “Take the test. Beat the pest” and
“SCN Coalition.”
3305. McNamara, John. 1998. Sudden death syndrome.
Asgrow Growing Knowledge (Asgrow Seed Co.). Sept. 24.
• Summary: SDS (sudden death syndrome) is a soil-born
disease caused by a type of Fusarium fungus, which infects
the roots early in the season. Yet you will not see symptoms
until late August and into September. Wet weather during
ﬂowering and pod set encourage the development of the
disease. The best defense is to plant a hybrid or variety
resistant to SDS.
3306. Green, Thomas A. 1998. FQPA: IPM threat or
opportunity? Gempler’s IPM Solutions (Mt. Horeb,
Wisconsin) 3(5):4. Sept.
• Summary: The Food Quality Protection Act of 1996
(FQPA) promises a sea of change in pesticide use practices
over the next decade. Important pesticides that are now
widely used are likely to become unavailable on short notice.
Among these may be organophosphate (OP) pesticides,
which have a proven track record in IPM programs and
which play a critical role in preserving natural enemies
against mite and aphid pests in many crops.
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3307. Hager, Stacey. 1998. STS soybeans: Still gaining
acres. Soybean Digest. Aug/Sept. p. 41.
• Summary: STS (sulfonylurea-tolerant) soybeans,
introduced in 1994, are considered the grandfather of
herbicide-tolerant soybeans. Acreage has increased every
year, reaching 5 million in 1997, then rising to 6-8 million in
1998. After Roundup Ready (RR) soybeans were introduced,
some observers thought STS beans would be phased out. But
STS soybeans still give better yields that RR beans and they
are the herbicide used with them (DuPont’s Reliance STS or
Synchrony STS) is much less expensive, after a 75% price
cut last year. So more than 100 companies now sell STS
soybean seed.
3308. Russnogle, John. 1998. Roundup Ready soybean
system simply works: Growers ﬁnd plenty of reasons to plant
them. Soybean Digest. Aug/Sept. p. 30-31.
• Summary: Monsanto has developed the new Roundup
Ultra Herbicide to partner with its Roundup Ready (RR)
soybeans. The main reason for the RR system’s popularity
is its simplicity. In 1996 roughly 1 million acres of RR
soybeans were planted in the USA. By 1997 this jumped to
roughly 8 million acres, then jumped again in 1998 to more
than 25 million acres.
One criticism against RR soybeans is that some varieties
don’t yield as well as their conventional counterparts.
3309. Singh, Kanwaldeep. 1998. ‘Indiscriminate use of
pesticides hampering agricultural sector.’ Times of India
(The) (Bombay). Oct. 3. p. 18.
• Summary: This allegation was made by India’s Ministry of
Agriculture in a paper on pesticide use. This indiscriminate
use “by farmers is destroying the balance in the agroeconomic system and nullifying the system’s built-in
capacity to counter pest attack,” thus leading to excessive
crop damage in numerous provinces during the last rabi
season.
The paper went on to say that in crops like cotton and
potato, the “farmers have totally departed from the Integrated
Pest Management (IPM) packages of practices,...” If this
practice continues, what were minor pests could become
major pests.
The paper urged that IPM packages for crops such as
soyabean, groundnut, etc., developed by the Indian Council
for Agricultural Research (ICAR) and State Agricultural
Universities (SAU) in April 1998 be adhered to in the
forthcoming rabi season. Address: Business Times Bureau.
3310. Pollan, Michael. 1998. Playing God in the Garden.
New York Times Magazine. Oct. 25. p. 44-51, 62-63, 82, 9293. Sunday.
• Summary: Read this article if you want to understand
the complex issues related to genetic engineering of crops!
Beautifully researched and written. Mr. Pollan bought

Monsanto’s New Leaf Superior potatoes and planted them
in his home garden. These are new genetically engineered
Bt potatoes which produce their own pesticide, a bacterial
toxin, in every part of the plant–including the spud–which is
the part people eat. If any of various insects (including the
Colorado potato beetle, tent caterpillars, codling moth worm,
peach tree borer, corn earworm, cabbage worm, cabbage
looper, and gypsy moth caterpillar–to name a few) eat any
part of this plant–they die!
These potatoes are one of four major crop plants (the
other three are soybeans, corn, and cotton) that are rapidly
changing the American food chain. This is the fourth year
that genetically engineered seed has been on the market,
and these four crops now occupy at least 45 million acres of
American farmland. These plants can perform one of two
tricks: produce their own pesticides, or withstand herbicides–
especially the powerful herbicide named Roundup, made by
the same company that sells the seed–Monsanto–the former
chemical giant recently turned “life sciences” giant.
For several years Americans have been eating
genetically engineered potatoes, corn, and soybeans, yet
hardly any of them know it because these food carry no
identifying labels. By contrast, European consumers have
demanded that these “frankenplants” (as they are sometimes
called) be appropriately labeled. He visited Monsanto and
learned they were regulated by EPA, not FDA. They contain
a pesticide–which is actually a gene from Bt (Bacillus
thuringiensis), a natural microorganism {bacterium}. In
nature, this bacterium is used by organic gardeners, who
release a Bt culture in their orchard or garden at the right
time and certain insect pests are devastated–usually killed.
Unlike pesticides, BT is safe to other insects and humans.
After visiting Monsanto, the EPA, the USDA, a
commercial and an organic potato farmer in Idaho, Mr.
Pollan harvests his New Leaf Superior potatoes–but decides
not to eat them.
3311. SoyaScan Notes. 1998. What is Bt–Bacillus
thuringiensis? (Overview). Oct. 25. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Bt (Bacillus thuringiensis) is a natural
microorganism–a bacterium. In nature, this bacterium has
been used for decades by organic gardeners, who release a
Bt culture in their orchard or garden at the right time and
certain insect pests are devastated–usually killed. These
pests include tent caterpillars, codling moth worm, peach
tree borer, corn earworm, cabbage worm, cabbage looper,
and gypsy moth caterpillar–to name a few. Unlike pesticides,
Bt is safe to other insects and humans. Note: The above
information is in a colorful and informative advertisement
titled “Meet 12 of the hardest working friends your garden
could ever have,” sent by Organic Gardening magazine in
about 1978. Friend No. 10 is Bacillus thuringiensis.
Recently Monsanto used genetically engineering
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techniques to transfer a gene from Bt into their corn and
potatoes.
3312. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1998. Chinese soybean
germplasm yields new sources for genetic improvement.
5(3):1-3. Oct.
• Summary: “During the early part of this century soybeans
introduced from China became the ﬁrst varieties grown in
the United States. And, as we move toward the beginning
of another century, newly introduced soybean varieties
from China may be on the verge of again changing the U.S.
soybean crop.
“In 1992, the Illinois Soybean Program Operating
Board, the Iowa Soybean Promotion Board, the Iowa
Agriculture and Home Economics Experiment Station, the
Illinois Agricultural Experiment Station, and the USDAAgricultural Research Service formed the Chinese Soybean
Germplasm Consortium. The purpose of this group was to
facilitate the acquisition of Chinese soybean germplasm from
areas of China where few or no varieties had previously been
obtained.
“In 1992, 1994, and 1996, the U.S. Department of
Agriculture’s Soybean Germplasm Collection at the
University of Illinois obtained more than 2,000 primitive
varieties from 19 Chinese provinces through exchanges with
the Chinese Academy of Agricultural Sciences.
“’Prior to this project we had fewer than 350 varieties
from those provinces,’ says Randall Nelson, curator of
the USDA collection and Associate Professor in the U of
I’s Department of Crop Sciences. ‘With the support of the
United Soybean Board, these varieties are being extensively
and successfully evaluated for traits that can improve our
U.S. varieties. The most promising lines already are being
incorporated into variety development programs.’
“In ﬁeld evaluations, six new sources of drought
tolerance were identiﬁed among 600 Chinese accessions that
were tested. In two years of testing, these types wilted more
slowly than U.S. varieties under severe drought conditions.
Detailed examination of these sources of drought tolerance
by USDA researcher Tommy Carter of North Carolina State
University is underway to verify tolerance and determine
their best use in breeding.
“In research underway at the National Soybean
Laboratory, USDA plant pathologist Glen Hartman has
identiﬁed seven introductions from China that all have higher
levels of resistance to sudden death syndrome (SDS) than the
best previous known source of resistance.
“’Cecil Nickell, soybean breeder at the NSRL, also
has identiﬁed accessions that are resistant to all 10 races
of phytophthora to which they were tested,’ Nelson says.
‘These races include those that attack currently used genes
for resistance. No previously identiﬁed single gene provides
resistance to all of these races.’

“Nelson notes that the most resistant accessions came
from Hubei, Jiangsu, and Sichuan. Nickell also has identiﬁed
13 primitive varieties in maturity groups II, III and IV with
resistance to brown stem rot. These varieties originated
in ﬁve provinces, but more than half of them came from
Shandong province. Additional varieties from all these
provinces were requested and have been received for further
research.
“Entomologist Charlie Helm of the Illinois Natural
History Survey and the U of I’s Department of Natural
Resources and Environmental Science has identiﬁed ﬁve
lines from the new Chinese germplasm with useable levels of
insect resistance. The level of resistance in these accessions
is not as high as in currently used sources, but preliminary
research indicates that they may be genetically different from
those sources.
“In addition, Greg Noel, nematologist with the USDA
and the U of I’s Department of Crop Sciences has identiﬁed
two germplasm lines from northern China that are resistant
to soybean cyst nematode race 3. No lines from southern
China have been found to be resistant. If these results are
conﬁrmed in further screening, it will help to identify the
geographical origin of resistance to soybean cyst nematode
and assist in focusing future screening efforts.
“’Analysis of DNA and biochemical data in
collaboration with Reid Palmer and Randy Shoemaker,
USDA researchers at Iowa State University, has shown that
even primitive varieties from neighboring provinces can be
genetically very different,’ Nelson says. ‘This indicates the
long term genetic isolation of primitive Chinese soybean
varieties and has important implications for how germplasm
from China will be acquired, managed, and evaluated in the
future.’
“Nelson points out that more than 600 new accessions
from the far southern provinces in China that were received
in 1996 are now available for evaluation, and the USB will
provide funding for this research beginning in the fall of
1998. According to Nelson, these are the ﬁrst accessions that
have ever been available to U.S. scientists from many of
these provinces.
“Although all of these accessions originated from
latitudes equal to Atlanta, Georgia and farther south, they
range from maturity group II to maturity group IX. This
unusual mix of maturity groups from far southern locations
is the result of the complex cropping systems employed in
southern China. Soybeans in that part of China are planted in
spring, summer, fall, and winter.
“’These soybeans have been adapted over centuries of
natural and human selection to a wide variety of cropping
situations with different climates, soil types, diseases, and
insects,’ Nelson says. ‘In many ways, this is very unique
germplasm with enormous potential to possess diversity not
previously available in the U.S.’
“He adds that 500 seed lots were obtained this spring
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from the germplasm collection in Beijing, China and planted
for the ﬁrst time in the U.S. This completes the germplasm
exchange of the second four-year agreement.
“’Based on research on the germplasm received in 1992
and 1994, the germplasm we obtained in 1998 represents
speciﬁc requests from certain provinces in which useful
germplasm had previously been identiﬁed,’ he says. ‘We
hope that this will increase the chances of ﬁnding additional
useful resistance to our most important soybean diseases and
insect pests.’
“Nelson notes, however, that protecting soybean
varieties from diseases and insects with genetic resistance
does not help raise the level of yield in the absence of those
pests. As a result, researchers are using other varieties
recently obtained from China and Japan in an attempt
to increase the level of productivity for future soybean
varieties” (Continued).
3313. Golbitz, Peter. 1998. New business opportunities
emerge as biotech creates ripples across the market.
Bluebook Update (Bar Harbor, Maine) 5(4):4-5. Oct/Dec.
• Summary: “It would be an understatement to say that
the past few years have been an interesting time in the
ﬁeld of agricultural products. The rapid introduction of
biotechnology into farming practices and food products
was like a stone being thrown into a still pond, with ripples
emanating slowly outward until the whole body of water has
in some way become stirred and affected.
“One immediate result has been a virtual wave of
acquisitions, joint ventures and business mergers in the seed
and processing industry. Another has been the formation of
new smaller businesses, designed to ﬁll fresh niches created
in the marketplace.
“What both large and small companies have in common
is a realization that we are at the threshold of a new age in
agricultural and food production, and that there are new
market and business opportunities to develop in this time of
change.
“’The introduction of GMO soybeans has created an
opening in the niche market for non-GMO and organic
soybeans, and has brought to light the whole area of identity
preservation,’ says Marlyn Jorgensen, Vice President of Iowa
Soy Specialties in Vinton, Iowa.
“The Inﬂuence of Biotechnology: When one looks at
the widespread use of biotechnology in agriculture today,
its hard to believe that commercially, agricultural products
produced using biotechnology have only been in the market
for ﬁve years. In fact, it’s been only two years since we saw
the ﬁrst planting and harvesting of genetically modiﬁed
soybeans in the U.S. designed to be resistant to Monsanto
Company’s Roundup Ready herbicide. In that short time,
the planting of Roundup Ready soybeans has increased 25
fold in the U.S. alone and varieties with this trait are being
tested or planted in Canada, Argentina and Brazil. Monsanto

estimates that 40% of the U.S. crop and 20% of the world
crop in 1998 was planted with Roundup Ready soybeans.
“Roundup Ready soybeans are part of the ‘ﬁrst
generation’ of biotech seeds–those which offer beneﬁts to the
farmer, such as lower chemical input and reduced farming
costs. Other seeds which are part of this ﬁrst generation
include those with speciﬁc pest, disease or virus resistance.
“The ‘second generation’ of seeds now being introduced
offer processor, end-user and consumer speciﬁc beneﬁts such
as increased levels of protein, modiﬁed and healthier fats,
modiﬁed carbohydrates, changes in ﬂavor characteristics
and increased levels of desired phytochemicals. Many of
these processor beneﬁcial varieties have been derived using
traditional, non-transgenic breeding practices, while others
have been born in the biotech lab.
“Now that we have this new technology stirring up
the once relatively placid waters of the market, what new
business opportunities will eventually become clear?
“Non-GMO Commodity Soybeans: Since there are no
apparent differences or distinct features in the ﬁrst generation
of farmer-beneﬁcial GMO-soybeans in regards to basic
composition, U.S. government regulations do not require
that GMO soybeans be separated from non-GMO soybeans
on the commodity level. Accordingly, both types are freely
mixed at county elevators and grain terminals.
“As a result, opportunities exist for those businesses
which can procure and process large quantities of segregated
non-GMO commodity soybeans at near commodity price.
“’We initially approached our business from more of an
IP perspective than non-GMO, but now that we have looked
into it, the non-GMO potential has become more signiﬁcant,’
says Jim Skiff, President of U.S. Soy LLC, a new Mattoon,
Illinois-based specialty soybean dealer. ‘I have just returned
from a trip to Europe and was surprised to see just how big
the GMO issue there still is. I didn’t meet with one company
who can use GMO soybeans due to consumer backlash. I
feel that we [United States] have deﬁnitely lost markets in
Europe due to the GMO issue and that Brazil has picked up
the business. The market for non-GMO soybeans is huge.’
“GMO Soybeans with Processor Beneﬁts: New business
opportunities exist as well based on using new GMO or IP
varieties of soybeans to create new food or pharmaceutical
products. ‘We expect that much of our future growth will
come from selling processed products made from identity
preserved soybeans, such as those which can produce
specialty soy oils and textured soy products,’ reports Mr.
Jorgensen, whose company processes IP soy- beans into food
ingredients. “Eighty-ﬁve to ninety percent of the demand for
new products is coming from the concern for speciﬁc traits
and healthful attributes of the soybean.” The seed breeders
themselves also realize the need to clear a path directly to the
processors and beyond. For example, last year, DuPont not
only formed a joint venture with seed producer Pioneer HiBred, but also acquired Protein Technologies International,
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the world’s largest processor of isolated soy proteins. And
Monsanto, in addition to the acquisition of a number of seed
companies during the past year, announced a joint venture
with the grain processor Cargill.
“With value-added soybeans, opportunities exist not
only for seed companies and processors, but also for farmers
willing to grow particular varieties and harvest them as IP
soybeans.
“’Because there will be good premiums available to the
grower, a large number of farmers are interested in growing
IP varieties,’ reports Mr. Skiff.
“Identity Preserved Soybeans: The introduction of the
processor-beneﬁcial second generation of seeds will help
to shine light on an already existing, but small segment
of the soybean market–specialty soybeans sold as identity
preserved or IP soybeans. IP soybeans are already segregated
from commodity soybeans and are sold on the basis of
speciﬁc processor beneﬁts. This could mean higher protein
levels, lower ﬂavor, or even that they are grown organically.
It is difﬁcult to get accurate ﬁgures on the size of the market
for IP soybeans, although it would be safe to assume that
they make up no more than a few percentage points of
total soybean trade. Currently, IP soybean marketers cater
primarily to soyfoods processors in the U.S., as well as those
in Japan, Taiwan, Korea, China and Europe.
“GMO soybeans are not excluded from being IP
soybeans as long as they are grown, harvested and sold as a
particular variety with speciﬁc characteristics.
“Based on the reasoning that new improved varieties
of soybeans may eventually become a very large part of the
market, we may soon see a restructuring of the commodity
market as we know it today, or, at the very least, a much
larger market for specialized soybeans and a need for new
businesses and facilities to process and handle them.
“’By next year, Roundup Ready soybeans will be
near 65% of the U.S. market and non-GMO soybeans will
become the niche market, with good premiums available
and a number of farmers interested in growing non-GMO
soybeans,” reports Mr. Skiff.
“Organic Soybeans: The ripple effect of GMO soybeans
in the marketplace has also inadvertently helped to further
develop another small, but specialized niche of the market–
organic soybeans.
“Although this is a relatively minuscule segment of the
world soybean market, in 1996 and 1997 one of the only
ways to acquire non-GMO soybeans was to buy certiﬁed
organic soybeans. This put a tremendous strain on the
supply of organic soybeans in the U.S., and prices jumped
dramatically. In fact, for the past two years, the U.S. found
itself becoming an importer of organic soybeans from both
China and Brazil to ﬁll domestic demand.
“’The introduction of GMO has heightened awareness
of organic soybeans due to their certiﬁcation and their being
GMO-free,’ says Mr. Jorgensen. ‘Buyers are now drawn

more positively to organics.’
“Simply put, organic farming requires that no synthetic
farm chemicals are used on the plant or in the soil for at
least three years. New regulations forthcoming from USDA
will also not allow the use of biotechnology in organic
food production. According to Agriculture Secretary Dan
Glickman, ‘food produced with these products and practices
will not be allowed to bear the organic label.’
“Things May Never be the Same: Like the after effect
of the stone thrown into the pond, the ripple in the market
should eventually smooth out and the waters will once again
become clear. But the market may never be the same again.”
3314. Fialka, John J. 1998. Study shows 1998 may be
warmest in past 1,200 years. Wall Street Journal. Dec. 8. p.
B7.
• Summary: Evidence compiled from various sources by the
National Oceanic and Atmospheric Administration (NOAA)
strongly suggests that 1998 is likely to be the warmest year
in the Northern Hemisphere in 1,200 years. The ﬁndings
appear to refute arguments that there could be a natural cause
of global warming. Rather, many scientists think that global
warming is caused mainly by carbon dioxide and emission
from industrial societies.
Recently scientists have found new ways to estimate
temperatures on earth before 1500. These include cores
drilled from Arctic ice packs ad sediment layers on ocean
and lake bottoms that contain evidence of periodic weather
change.
A second government study sponsored by the National
Science Foundation, was announced yesterday. It shows that
global warming may hurt farmers and decrease crop yields
by stimulating the growth of weeds and insects. Address:
Staff Reporter.
3315. Birk, Yehudith. 1998. Soy and cancer–Soybean
anticarcinogens and anticancer mechanisms: BBI, the
trypsin–and chymotrypsin–inhibitor from soybeans:
friend or foe (Abstract)? American J. of Clinical Nutrition
68(6S):1526S-27S. Dec. Supplement.
• Summary: Various species respond very differently to the
presence of trypsin inhibitors in the diet; their relevance
to humans to be elucidated. During the last decade
reports showed the BBI (the Bowman-Birk trypsin- and
chymotrypsin inhibitor) to be involved in the prevention
of tumor formation (tumorigenesis) in vitro and the ability
of BBI to suppress or prevent carcinogenesis in mice in
vivo. These triggered a series of experiments. One showed
that BBI comprises a safe insect-control agent during seed
storage.
“In conclusion, evaluation of the alleged antinutritional
properties of BBI and of other legume seed protease
inhibitors for human nutrition should be placed in
perspective in relation to the amount of inhibitors in the
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diet as well as weighed with respect to their therapeutic
and cancer-prevention potential.” Address: The Hebrew
Univ. of Jerusalem, Inst. of Biochemistry, Food Science and
Nutrition, Rehovot, Israel.
3316. Hardy, Ralph W.F.; Segelken, Jane Baker. 1998.
Agricultural biotechnology and environmental quality:
Gene escape and pest resistance. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York) No.
10. 168 p.
• Summary: More than 100 people attended this tenth annual
meeting, held 31 May to June 2 1998 at Greenville, South
Carolina. Sixteen papers were presented–both supportive
of and critical of genetic engineering of agricultural crops.
The two key environmental issues of transgenic plants–gene
escape to wild and weedy relatives, and the development
of pest resistance to pesticidal transgenes (such as Bt corn)
were discussed. About 70 million acres of transgenic crops
were grown in 1998. Address: 1. President; 2. Executive
Coordinator. Both: NABC, Boyce Thompson Inst., Tower
Road, Ithaca, New York 14853.
3317. Loyola, José de Jesús. 1998. El cultivo de la soya
(Glycine max (L.) Merrill) [Cultivation of soybeans].
Universidad Autonoma Chapingo, Departamento de
Fitotecnia, Temas Didacticos No. 4. 51 p. Dec. [105 ref. Spa]
• Summary: Contents: 1. Economic importance. 2. Uses
of the soybean. 3. History of the soybean (origin and
distribution). 4. Taxonomic classiﬁcation. 5. Botanical
description. 6. Phenology of the soybean. 7. Ecological
requirements. 8. The soybean production process: Production
systems, cultivation, varieties suited to Mexico (Jupiter,
Santa Rosa, UFV-1, Tapachula 86, Huasteca 100, Huasteca
200, Tetabiate, Bragg, Davis), time of planting, seed
treatment (inoculant and inoculation), density of planting
(table shows ideal density for 6 varieties), method and depth
of planting, fertilizer use, irrigation, weeds and their control,
pests (insects) and diseases, harvest, storing. Address:
Programa de Investigación de Leguminosas de Grano
Comestible.
3318. Riekert, H.F.; Henshaw, G.E. 1998. Effect of soybean,
cowpea and groundnut rotations on root-knot nematode
build-up and infestation of dryland maize. African Crop
Science Journal 6(4):377-83. Dec. [15 ref. Eng; fre]
• Summary: “Maize yield loss following these rotations
increased with an increase in infestation levels of maize
roots. Crop rotation in root-knot nematode infested ﬁelds
with susceptible crops like cowpea, or soybean are not
recommended for both commercial and small-scale farming.”
Address: 1. ARC-Grain Crops Institute, Private Bag X1251,
Potchefstroom, South Africa; 2. NWADI, Crop Production
Division, Private Bag X804, Potchefstroom, South Africa.

3319. Riggs, R.D.; Wang, S.; Singh, R.J.; Hymowitz, T.
1998. Possible transfer of resistance to Heterodera glycines
from Glycine tomentella to Glycine max. J. of Nematology
30(4S):547-52. Dec. Supplement. [12 ref]
• Summary: Indications are that gene transfer from wild
perennial species to the soybean are feasible. Address: 1-2.
Dep. of Plant Pathology, Univ. of Arkansas, Fayetteville, AR
72701; 2. Visiting scientist from Beijing Agricultural Univ.,
Beijing 100094. PRC.; 3. Dep. of Crop Sciences, Univ. of
Illinois, 1102 South Goodwin Ave., Urbana, IL 61801.
3320. Enikeeva, L.N.; Karazanova, L.N. comp. 1998. Soia:
Nauchno-proizvodstvennyi spravochnik [Soybean: Research
and production manual]. Moscow, Russia: Central Scientiﬁc
Agricultural Library (CSAL) of the Russian Academy of
Agricultural Sciences (RAAS). 204 p. Author index. 21 cm.
[817 ref. Rus; eng]
• Summary: This book is primarily a bibliography. Starting
on p. 49, the references are numbered sequentially from 1
to 817 and organized by subject. Most foreign-language
references have a very brief Russian-language abstract /
summary. Contents: Foreword. Soybeans: actual state of
growing, problems of cropping and use. Informational
search on “Soybean” matters: Bibliographical provision,
procedure of informational search on “Soybean” matters.
Soybean crop (topical reference index). General matters.
Economics and organization. Biology: Genetics, physiology,
nitrogen ﬁxation, biochemistry, application of biotechnology
methods. Agrotechnics. Disease, pest and weed protection.
Breeding: Breeding methods, parent material, transgenic
plants production, genetic markers, assessment of breeding
material, breeding methods and techniques. Varieties,
variety testing. Seed growing, seed quality and storage.
Processing and use as human aliment. Use in livestock
production. Mechanization of cropping and processing.
Proceedings of research and scientiﬁc congresses,
symposia, conferences and meetings. Reference books.
Serials. Research: Completed research, research in course,
theses author’s abstracts. Inventions: Patents, applications.
Standards. Production catalogues. Research institutions
involved in soybean investigation (R&D institutes, high
schools, experimental stations). Processing enterprises.
Researchers of soybean matters: All-Russia Research
Institute of Soybean Growing, Siberian Research Institute
of Feedstuffs, Far-East State Agrarian University, Far-East
Research Institute of Agriculture, All-Russia Research
Institute of Oil-Bearing Crops, Kabardin and Balkar State
Agricultural Academy, Moscow Agricultural Academy and
Kaluga branch department, Ershovo Experimental Station
of Irrigated Agriculture, other institutions. Advertising
materials. References. Author’s index (for topical section of
the manual). Address: Russia.
3321. Nkwine, C. 1998. Survival and establishment of
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soyabean rhizobia in soil under fallow and soyabean/
maize cropping. In: S.M. Mpepereki and F.T. Makonese,
eds. 1998. Harnessing Biological Nitrogen Fixation in
African Agriculture: Challenges and Opportunities: Sixth
International Conference of the African Association for
Biological Nitrogen Fixation. Mount Pleasant, Harare,
Zimbabwe: University of Zimbabwe Publications. ix + 270
p. See p. 146-49. Held 1994. [6 ref]
• Summary: “Rhizobial populations were estimated using
the Most Probable Number (MPN) technique. Rhizobial
populations varied signiﬁcantly (P < 0.05) amongst the
different treatments. At 140 days after soil inoculation,
rhizobia counts in soil planted with maize were lowest
followed by those in soil under fallow and highest in soil
under soyabean. It was concluded that soyabean rhizobia do
not survive and establish well in soil in the absence of the
macrosymbiont.
“Introduction: Soyabean is normally grown in rotation
with other crops to reduce the build-up of diseases, [insect]
pests and weeds. It is as well grown in rotation to exploit
the contributions of the crop, through nitrogen ﬁxation, to
the soil nitrogen economy.” Address: Soil Science Dep.,
Makerere Univ., P.O. Box 7062, Kampala, Uganda.
3322. Sinclair, James B. 1998. Diseases of soyabean. In: D.J.
Allen & J.M. Lenné, eds. 1998. The Pathology of Food and
Pasture Legumes. CAB International, Wallingford, United
Kingdom. xvi + 750 p. + [8 p.] of plates. See p. 125-78. Illust
(some color). 25 cm. [172 ref]
Address: Univ. of Illinois, National Soybean Research
Laboratory, 1101 West Peabody Dr., Urbana, IL 61801-4723.
3323. Hayes, Keri. 1999. Roundup Ready soybeans gain
approval in Brazil. Bluebook Update (Bar Harbor, Maine)
6(1):1, 7. Jan/March.
• Summary: On 24 Sept. 1998 Brazil’s National Commission
on Biological Security (CTNBio) voted 13-1 to allow
Brazilian farmers to begin growing Roundup Ready
soybeans as early as the fall of 1999. This is a major
breakthrough for Monsanto, which produces and licenses
the herbicide-resistant seed, and ﬁrst applied for approval
in 1996. However, while the ruling gives biotech approval,
Monsanto still needs to get approval for each of the
individual seeds, so they won’t be able to commercialize
them until next year. As part of the process, commercial
GMO soybean production will be monitored for ﬁve years to
study its impact on the ecosystem.
3324. AgrEvo USA Company. 1999. Liberty herbicide (Ad).
Soybean Digest. Mid-Feb. p. 20-21.
• Summary: The two-page color ad shows am American
eagle ﬂying over a corn ﬁeld. “Liberty kills over 100 weeds.
Fast.” Liberty and LibertyLink are registered trademarks of
Hoechst Schering AgrEvo GmbH. Address: Apple Valley,

Minnesota 55124.
3325. Aventis CropScience. 1999. America’s farmers
thrive on innovative thinking. Our mission is new ideas for
agriculture (Ad). Soybean Digest. Feb. p. 12-13.
• Summary: “That’s why we’ve formed a new company
called Aventis to help our customers turn new ideas into
more efﬁcient farming. By joining forces, AgrEvo and
Rhône-Poulenc combine their strengths...”
3326. Bernard, Richard L. 1999. Historical list of publicly
developed North American specialty soybean cultivars to
1989: Large seeded. Urbana, Illinois. 1 p. Feb. Unpublished
typescript.
• Summary: This list excludes introductions and privately
developed cultivars. The varieties listed in this table are
Kanrich, Kim, Disoy, Magna, Prize, Verde, Kahala, Kaikoo,
Kailua, Mokapu Summer, Protana*, Provar*, Emerald,
Grande, Vinton, Vinton 81, Merrimax, Harovinton, and
Proto*. * Note from Dr. Bernard. 1999. Sept. 9. “I listed
Protana, Provar, and Proto with the large-seeded cultivars,
but they are not large seeded. Rather they are specialty
varieties released for their high protein content. The category
of soybeans with special compositional traits will be a
growing category in the future.”
Details on the following have not been seen before:
Year released–Institute–Cultivar–Maturity Group–Parentage.
1969–Purdue [Indiana], USDA–Protana–II–(Mukden x
C1069) x (PI65388 x C1079).
1969–Iowa, USDA–Provar–II–Harosoy x Clark.
1986–New Hampshire–Merrimax–0–Prize x A100.
1989–Ontario, Harrow–Harovinton–I–Hm Rps1-c from
Vinton x Vinton 81. Note: The italicized text refers to “gene
symbols.” Hm = Not sensitive to the herbicide metribuzin.
Rps1-c refers to Phytophthora resistance, which Vinton 81
has. Thus Harovinton is not sensitive to metribuzin sensitive
but it is resistant to Phytophthora.
1989–Minnesota–Proto–0 [(Chippewa 64 x PI261.475) x
PI189.880] x [(PI261.475 x Pridesoy II) x Provar]. Address:
Prof. of Plant Genetics (Retired), Dep. of Agronomy, Univ.
of Illinois, Urbana, IL 61801.
3327. Taylor, Owen. 1999. Dissecting drift: researchers take
a close look at chemical movement in an age of herbicide
resistance. Soybean Digest. Feb. p. 11, 14.
• Summary: Drift is herbicide drift. It raises many potential
questions, which are addressed here.
3328. Vidrine, Paul. 1999. Biotechnology is unsafe,
unneeded (Letter to the editor). Soybean Digest. Feb. p. 19.
• Summary: This letter is very critical of biotechnology and
bioengineering. “According to proponents, it’s supposed to
be good for farmers (more yield), good for the environment
(fewer insecticides [sic, herbicides]), and good for consumers
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(end-use speciﬁc crops, cheap food, etc.). These sound like
wonderful things, but the reason they are being pushed so
hard is because they are good, extremely good for the bank
accounts of the companies dealing in this technology.”
But how can farmers afford this while getting poor
prices for their crops. A growing body of scientiﬁc evidence
shows that “bio-engineering is potentially, and quite likely,
unsafe. It is surely unneeded, since, judging from today’s
prices, grain isn’t worth much.” But worst of all is the
“terminator” technology “coming out with the help and
support of our very own USDA. I am frightened, really and
truly frightened, by this. Has anyone stopped to think what
could happen if this gene were to become spread around in
our environment?
“Scientists are too arrogant (or ag companies are too
greedy) to admit that they do not fully understand this
technology. And they have no historical data to support their
claims that this technology is safe. Our farms and planet
are the testing ground. Doesn’t that frighten anyone besides
me?”
Note: After years of huge ads and many articles in
support of genetically engineered soybeans, this is the ﬁrst
cautionary or concerned letter or article seen published in
Soybean Digest. Address: Glass Hill Farms, Markle, Indiana.
3329. Stalcup, Larry. 1999. Treated seed pays: But should
you buy it or do the treating yourself. Soybean Digest. MidMarch. p. 56-57.
• Summary: The basic question for many soybean farmers
is whether to buy soybean seed treated commercially or to
buy the equipment and chemicals necessary to treat it onfarm. As reduced tillage increases, so do the advantages of
protected seed–since disease threat rises when crop residue
is left on the soil surface. Discusses various on-farm seed
treating systems.
3330. Green, Thomas A. 1999. Are consumers ready for
IPM? Gempler’s IPM Solutions (Mt. Horeb, Wisconsin).
March. p. 4.
• Summary: “’Allen’s Ecological Apple Juice Off the
Shelf,’ reads the headline. What happened? Could it be that
consumers don’t understand what ‘ecological’ means?
“Brand building takes time and money, and the less
money you have, the more time it takes. The organic brand
has been building for decades and still represents a tiny one
percent of the market.
“The consumer is only one part of the education
equation. All customers along the food chain need
enlightening, including processors, distributors and retailers.
In Allen’s case, the participating retailer initially priced the
juice at organic premiums, well above what surveys indicate
consumers are willing to pay for IPM-labeled products. Why
not buy the organic juice if you’re being asked to pay an
organic price?

“Who has done a great job at educating the consumer?
Wegmans Food Markets has documented a whopping
increase in customer recognition of IPM, from 11 percent
to more than 19 percent in one year. It has accomplished
this through in-store displays, point-of-purchase brochures,
creative packaging, and local newspaper, radio and television
ads.
“Wegmans promotes a broad line of IPM-produced
goods in its stores, including fresh, frozen and canned fruits
and vegetables. That’s a far cry from attempting to draw
consumer attention to one new brand of apple juice.
“Does it hurt to have a proliferation of eco-brands?
Should it be ‘IPM’ or ‘ecological’ but not both? Not
according to the Hartman Group, Bellevue, Washington,
author of the Hartman Report on Eco-labels.
“A rising tide lifts all boats, according to Harvey
Hartman, CEO. The more noise, the better. The important
element is that 46 percent of consumers say they are willing
to pay up to 10 percent more for eco-friendly products. Get
the environmental message across, and you’ll win a niche in
the marketplace.
“Allen’s may be down, but don’t count it out. World
Wildlife Fund Canada, a supporter of the project, continues
to work to get ecological apple juice, fresh apples, potatoes
and canola properly positioned before the consumer.”
Note: In the end, the word “organic” won. Address:
PhD, IPM Works.
3331. Hoffman, Thomas; Schmidt, J. Scott; Zheng, X.; Bent,
A.F. 1999. Isolation of ethylene-insensitive soybean mutants
that are altered in pathogen susceptibility and gene-for-gene
disease resistance. Plant Physiology 119(3):935-49. March.
[59 ref]
• Summary: “Plants commonly respond to pathogen
infection by increasing ethylene production, but it is
not clear if this ethylene does more to promote disease
susceptibility or disease resistance. Ethylene production and/
or responsiveness can be altered by genetic manipulation.
The present study used mutagenesis to identify soybean...
lines with reduced sensitivity to ethylene.” Address: Dep.
of Crop Sciences, Univ. of Illinois at Urbana-Champaign,
Urbana, Illinois 61801.
3332. Archer Daniels Midland Co. 1999. ADM to offer
premium to grow non-genetic soy (News release). Decatur,
Illinois. 1 p. May 5.
• Summary: ADM said Wednesday that it will pay farmers
an 18-cent per bushel premium price for soybeans grown
with a certain non-genetically engineered variety of seed.
This seed, named Synchrony Treated Soybeans (STS) is
produced by DuPont Co. and bred to resist Synchrony
herbicide, also produced by DuPont. STS soybeans are not
genticaly engineered. The program took effect on 27 April
1999, according to Martin Andreas, senior vice-president
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of ADM. Designed to beneﬁt farmers, it is also a way to
avoid the recent problems related to genetically-modiﬁed
crops, especially in Europe and Asia. According to Andreas,
DuPont expects to offer contracts to plant STS on 9-10
million acres this year. Total U.S. soybean acreage this year
is expected to be about 73 million acres. Address: Decatur,
Illinois. Phone: 217-454-5200.
3333. Ganesh, Narayani. 1999. Evolution revolution: Your
money where your mouth is. Times of India (The) (Bombay).
May 22. p. 14.
• Summary: Engineering the genetic composition of
soyabeans, corn and cotton may create crops that are resistant
to insects and herbicides, however nothing deﬁnite is known
about the long-term effects of consuming such genetically
engineered crops on humans or animals or the environment.
The whole experiment is still in its experimental, exploratory
stage.
A transgenic crop is one whose genetic composition has
been altered by unnaturally introducing into it a gene from
another species of organism.
The U.S. multinational Monsanto was the ﬁrst to
introduce genetically engineered soyabeans, cotton and
corn to countries around the world. “The recent protests by
farmers in India was sparked off by a fear that Monsanto
was introducing ‘terminator seeds’ onto Indian soil, that
would force farmers to buy fresh seeds each time since
the genetically modiﬁed seeds would be sterile and hence
incapable of germination. Indian farmers and activists had
earlier opposed the dumping here of over one million tonnes
of genetically engineered US soyabean in the absence of
suitable laws on labeling and distribution of transgenic
food.”
3334. ASA Today (St. Louis, Missouri). 1999. ASA Q&A
with Hugh Grant, Co-President Monsanto Agricultural
Sector. 5(8):2. June.
• Summary: This year in the USA more than 30-35 million
acres are being planted to Roundup Ready soybeans. In
Argentina, about half of the total soybean acres are being
planted to Roundup Ready. In the 1999/2000 season
Monsanto expects to see the ﬁrst wave of Roundup Ready
soybeans planted in Brazil.
The three main beneﬁts of the Roundup Ready
technology are: (1) Weed control, clearly the most important,
for controlling both perennial and annual weeds. (2)
Flexibility in terms of timing. (3) Crop safety and yield
beneﬁts.
The question of technology fees is the one that
Monsanto has to deal with most. Monsanto will probably
not charge this fee in Argentina and Brazil–for reasons given
here.
The “terminator gene” has created a tremendous
outcry in Europe. But the technology, being developed with

Delta & Pine Land Co. is at least seven years away from
commercialization.
3335. Canadian Soybean Bulletin (OSG, Chatham,
Ontario, Canada). 1999. Services of the Canadian Grain
Commission–Export soybeans. 13(1):1-3. June.
• Summary: Contents: Introduction to the CGC. Inspection
services: Vessel shipments, truck, rail and container
shipments. Special analyses. Oil and protein content.
Monitoring services. Entomology services (insects).
Veriﬁcation/audit services. Genetic testing. Weighing
services.
Concerning genetic testing: “The Chatham ofﬁce is in
the process of implementing test procedures aimed at the
identiﬁcation and certiﬁcation of GMO/non-GMO (Roundup
Ready) soybean shipments. Initially, testing will involve
an ELIZA based method which, after internal evaluation is
known to provide reliable detection at levels above 0.3%.
In the longer term, the CGC will explore and move to
alternative methods that will enhance its abilities in this
area.”
A photo shows Jim Lowe of the CGC as he shows
samples of Canadian soybeans to members of the Japanese
Tofu Association.
3336. Dow AgroSciences. 1999. www.dowagro.com (Ad).
Soybean Digest. June. p. 35.
• Summary: The top three-fourths of this full-page color
ad shows planet Earth against a black, faintly starry,
background. Around it, in huge white lowercase letters, is
written “www.dowagro.com.” The text on the bottom reads:
“A world of solutions for local crop production needs. Your
crop production partner.” Address: 9330 Zionsville Road,
Indianapolis, Indiana 46268-1054.
3337. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1999. Research uses
biotechnology in search for nematode resistance: suddenly,
we have an efﬁcient method for introducing foreign genes
into soybean plants and testing them for their ability to
confer nematode resistance. 6(2):1-2 June.
• Summary: “Soybean cyst nematode (SCN) ranks as
the number one pest of soybeans with yearly losses in
Illinois alone estimated as high as $120 million. The SCN
problem has persisted across much of the Midwest despite
signiﬁcant efforts to develop resistant varieties from soybean
germplasm using classical breeding techniques.
“But, in research underway at the University of Illinois,
scientists are now expanding the search for SCN-resistant
genes to a wide range of other sources by applying the
techniques of biotechnology. ‘The traditional way of making
soybean plants with resistance or tolerance to SCN is to
identify genes in populations of soybeans and to breed
these genes into favorable varieties,’ says Stephen Farrand,
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professor of molecular biology in the U of I’s Department of
Crop Sciences. ‘What we are trying to do is to use the new
tricks of biotechnology to look for genes from sources such
as bacteria or other species of plants that can be put into the
soybean to confer unique types of resistance to SCN.’
“This project is funded by the Illinois Soybean Checkoff
Board in collaboration with the United Soybean Board.
Along with Farrand, the U of I research team includes plant
physiologist Jack Widholm, USDA nematologist Greg Noel,
and post-doctoral research associate Hyeon-Je Cho.
“Farrand notes that the ﬁrst step is to identify genes
of interest that might have an effect on infection by SCN.
The principle tool in this process is the bacterium known as
Agrobacterium rhizogenes.
A photo shows: “Stephen Farrand (left), professor of
molecular biology in the Department of Crop Sciences,
and Hyeon-Je Cho, post doctoral research associate, use
a ﬂuorescence dissecting microscope to examine soybean
‘fuzzy roots’ that have been genetically modiﬁed. The target
genes are inserted with a marker that allows them to be
easily screened for resistance to soybean cyst nematode.”
3338. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1999. Exotic germplasm could
hold key to controlling emerging diseases: it would be a huge
advantage for growers to have commercial varieties available
with resistance to these emerging diseases. 6(2):3-4 June.
• Summary: “In recent years, new soybean diseases such as
sudden death syndrome (SDS) and white mold have emerged
as major problems in Illinois and much of the Midwest.
During a survey in 1998, SDS was observed in 90 percent of
the counties in the state. In 1993, the disease was reported in
43 percent of the ﬁelds in some parts of east central Illinois,
with yield losses ranging from 20 to 46 percent. White mold
or sclerotinia stem rot also was widespread in the northern
half of Illinois and throughout the upper Midwest during the
1990s.
“’A big problem for growers is that most of the
commercial soybean varieties are highly susceptible to the
pathogens that cause those diseases,’ says plant pathologist
Glen Hartman of the USDA Agricultural Research Service.
‘Because of the narrow genetic base of commercially grown
soybeans, the outbreaks of SDS and white mold in most
popular soybean varieties are likely to continue. It would be
a huge advantage for growers to have commercial varieties
available with resistance to these emerging diseases.’
“Hartman notes that only partial resistance to SDS and
white mold has been reported in commercial varieties. All
the varieties tested, including those with partial resistance,
still have roots that are colonized by the fungus that causes
the disease and exhibit at least some foliar symptoms.
“’Many people really did not pay attention to this
problem until recently because neither of those diseases
were thought to be very important,’ Hartman says. ‘Now we

are ﬁnding that the fungus that causes white mold is present
in many more ﬁelds than we ever imagined. Likewise, it
appears that the pathogen that causes SDS is in the soil in
most ﬁelds and probably has been for a long time. When
environmental conditions are right, both diseases can be
quite severe.’
“In response to this emerging problem, Hartman has
been collaborating on several research programs aimed at
locating new sources of resistance. In one of the projects
underway at the National Soybean Research Laboratory, he
has been working with Randall Nelson, curator of the USDA
Soybean Germplasm Collection at the University of Illinois,
and U of I plant geneticist Theodore Hymowitz on screening
accessions of the wild annual progenitor of the soybean,
Glycine soja, for resistance to SDS, white mold, and other
major diseases.
“Primary funding for this research was provided by
soybean growers through the Illinois Soybean Checkoff
Board. Additional funding was provided by the Illinois
Council on Agricultural Research (C-FAR) and the
Agricultural Research Service.
“’The wild annual soybeans, G. soja, have only been
screened for a few economically important traits,’ Hartman
says. ‘So far, there are only a few publicly released,
specialty-use soybean cultivars containing known genetic
material from the wild annual soybeans. Even though
soybeans and the annual progenitor can be crossed rather
easily, this unique collection of genetic material has been
virtually overlooked.’
“To date, the research team has screened more than
1,100 accessions of G. soja for resistance to the pathogen
that causes SDS. About 5 percent of the collection of wild
annual relatives has been classiﬁed as resistant. The entire
collection was also screened for resistance to phytophtphora
root rot. Six accessions were rated as resistant to that disease,
including two from maturity groups III and IV. Several of the
most promising accessions already are being crossed with
soybean for further ﬁeld and genetic studies.
“’From a soybean breeding point of view, the wild
annual soybeans are excellent candidates for gene exchange
with soybean,’ Hartman says. ‘The sources of resistance
found in G. soja accessions potentially include new genes
that can be introduced into commercial soybeans. The release
of this new germplasm could impact most breeding programs
and provide soybean growers with new resistant varieties
that would reduce losses due to SDS.’
“As part of this overall effort to combat emerging
diseases, Hartman also has been working with Hymowitz on
screening the wild perennial relatives of the soybean from
the subgenus Glycine for resistance to both SDS and white
mold. The subgenus contains 16 wild perennial species.
These plants are indigenous to Australia and have been
collected from other diverse environmental areas in southeast
Asia and the South Paciﬁc. Major funding for the screening
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efforts came from the Agricultural Research Service and
from the U of I Experiment Station.
“’The perennial Glycine species represent a virtually
untapped resource of potentially novel genes for improving
traits in soybeans, including disease resistance,’ Hartman
says. ‘We have already screened more than 1,000 of the
perennial accessions. There are numerous examples where
wild relatives of a cultivated crop have provided unique
traits, including disease resistance. That scenario could well
be repeated for soybeans.’ Initial evaluations of the perennial
species for disease resistance have provided a number of
promising resistant accessions that will be further tested in
the ﬁeld during the coming growing season. The researchers
also are searching this collection for resistance to other
important diseases, such as brown stem rot and charcoal rot.
Future plans call for undertaking the complicated crosses
with commercial soybeans for the most promising genetic
material.
“’These resistant accessions probably represent a
totally different gene pool than is present in our commercial
soybean varieties,’ Hartman says. ‘For the perennials, in
particular, it is important to realize that this screening is
just the ﬁrst step. A lot of ﬁeld testing will be needed even
after we complete the difﬁcult task of crossing them with
soybeans. Nevertheless, this material could well represent
what soybean growers will be using in their ﬁelds in the
years to come.’ According to Hartman, the genetic material
from the wild annual relatives rather than the perennial
species almost certainly will have a more immediate impact
in breeding programs, although both hold major promise
for the future. He further adds that this research project is
only part of a larger effort that has just begun to unravel
many of the mysteries of these emerging diseases. ‘Often
times people expect nothing less than a silver bullet from
this kind of research,’ he says. ‘It is important to realize that
we have had ongoing research on SDS for only a relatively
short time–four or ﬁve years. For white mold, it has been
even a shorter time. Nevertheless, what’s encouraging is
that we already have been able to discover a lot of valuable
information on these diseases that will beneﬁt soybean
growers far into the future.’”
3339. Soybean Digest. 1999. Global Soy Forum: A roundup
of the world’s best soybean research. June. p. 5-7, 10-13, 1617, 20, 22, 24-25, 28, 30, 32, 34, 36-37, 39-42.
• Summary: This special issue previews the forthcoming
Global Soy Forum ‘99, to be held in Chicago August 4-7.
It summarizes key papers to be presented. Contents: Let’s
face the challenge (p. 5). A special invitation to Soybean
Digest readers, by co-chairs Dave Erickson and Long (p.
6). Program (p. 7). Genetic improvement (p. 10-13). Crop
& soil management (p. 16-17, 20, 22). Pest management (p.
24-25, 28, 30). Processing and utilization (p. 32, 34, 36-37).
Management & marketing (p. 39-42).

A pie chart (p. 5) shows world soybean production in
1997: USA 47%, Brazil 20%, Argentina 11%, China 10%,
India 3%, Canada 2%, Paraguay 2%, EU [European Union]
1%, other 4%.
Note: This event is surrounded by an amount of hype
usually not found with professional agricultural conferences.
On page 6, co-chairs Erickson and Long state: “In August,
you have an opportunity to be part of an event that soybean
farmers will be talking about for years to come. Global Soy
Forum ‘99–the ﬁrst worldwide assembly of the soybean
industry... this is truly the event of the century for our
industry. We’re expecting 1,000+ participants, representing
more than 45 countries...”
Note: What nonsense! In fact, this is the sixth World
Soybean Research Conference. The constitution of the World
Soybean Research Conferences states that they will be held
“about every ﬁve years to consider research progress since
the previous conference.” The ﬁrst such conference was held
on 3-8 Aug. 1975 at the Ramada Inn in Champaign, Illinois
(USA), and sponsored by four U.S. organizations, including
the University of Illinois; 622 people from 48 countries
attended. The second was held in 1979 at North Carolina
State University (USA). The third was held in Aug. 1985 at
Iowa State University, Ames, Iowa (USA); 1,050 persons
from 66 countries attended. The fourth was held in March
1989 in Buenos Aires, Argentina–for the ﬁrst time outside
the USA. The sixth was held in Feb. 1994 in Chiang Mai,
Thailand.
Like most past World Soybean Research Conferences,
this one focuses on soybean production, and has relatively
little about soybean utilization or soyfoods. One paper in the
Utilization section is titled “Is tofu safe to eat?”
3340. Warshall, Peter. 1999. The farmers’ watersheds:
Subsystem leverage points. Whole Earth (San Rafael,
California) No. 97. Summer. p. 82-83.
• Summary: Depending on the year, 83-97% of all soybeans
are grown in rotation with corn. Conservation tillage uses
herbicides in place of weeding.
3341. Hymowitz, Ted. 1999. Impressions of the Global Soy
Forum in Chicago (Interview). SoyaScan Notes. Aug. 16.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Almost 2,000 people from some 70 countries
attended one of the four tracks. But there were no attendees
from Indonesia or North Korea. It was a “three ring circus,”
a “mixed bag.” There were lots of farmers this year for the
ﬁrst time–many came to see the sights of Chicago–and quite
a few traders–who came to the see the Chicago Board of
Trade.
Since the WSRC VI was in the USA, much of the focus
was on genetics and hi-tech subjects.
One of the subjects of greatest interest to Ted was that
the Chinese and others reported screening their germplasm
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collections for soybean rust resistance and ﬁnding none.
Some of Ted’s wild perennial Glycine species are immune to
soybean rust (a disease).
Dr. Gai Junyi from Nanjing Agricultural College has
done research on the origin of the soybean; it seems to
indicate that the earliest wild soybean came from Laos,
Cambodia, and China–in other words from the southern part
of China. This reopens the question as to where the soybean
was ﬁrst domesticated. It was probably either in the Yellow
River basin of northern China or in the Yangtze River Basin
of southern China. Ted heard recently that the Shen Nung
myth came from southern China–so he is trying to ﬁnd out if
that is true.
Dr. Gai also believes that there are no more soybean
landraces (old domesticated types) in China. Part of the
deﬁnition of a domesticated plant is that it cannot survive
without human intervention. If you plant an acre of soybeans
and leave them alone, a few plants will come up the next
year, but only one or less the third year. Then they will
disappear. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.

3342. IITA. 1999. International Institute of Tropical
Agriculture: 1967-1997, in the vanguard of sub-Saharan
agricultural development. Ibadan, Nigeria: IITA. 32 p. 18 x
26 cm.
• Summary: IITA celebrated its 30th anniversary in 1997.
This attractive report, loaded with large color photos, gives
a 30-year history of the impact of IITA’s work to improve
agriculture productivity and develop sustainable agriculture
in sub-Saharan Africa. “IITA is proud to be part of the global
agricultural research network, the Consultative Group on
International Agricultural Research (CGIAR). The Preface’s
slogan is “Africa is rising: IITA is helping.”
The section titled “Soybean” (p. 12-13) states: “Soybean
is rapidly becoming a major food as well as an industrial
crop in West Africa, particularly in Nigeria. This comes as
a result of the adoption of IITA varieties which have a high
yield, store well, do not require inoculation with expensive,
imported rhizobium, and which can be grown proﬁtably by
peasant farmers.
“For example, a soybean utilization project, with major
funding from the International Development Research Centre
(IDRC), has helped spread improved soybean varieties
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throughout Nigeria. More than 47,000 people, including
30,000 women, have been trained on how to produce and
use soybean to fortify their diets. About 140 food products
with satisfactory nutritive value and consumer acceptability
have been developed, some of which have been scaled up
to industrial-level production. Soybean is now sold in most
markets in the country.
“The project has spawned small agro-allied businesses
that contribute substantially to economic growth. Enterprises
processing soybean for food and livestock feeds have
increased from 5 in 1987 to more than 60 today. Use of
soybean to treat malnutrition is spreading throughout
Nigeria; in one state, 35 percent of hospitals are using
soybean products to treat the condition.”
Also discusses: Cowpeas, whose production has
tripled worldwide since 1974. IITA’s germplasm collection.
Alley farming, an alternative to slash-and-burn cultivation.
Biological control and integrated pest management. During
the past three decades IITA has trained more than 9,000
Africans, including around 400 at the M.Sc. level and more
than 300 at the Ph.D. level. Establishing agricultural research
and training networks in Africa is one of IITA’s greatest
achievements; these networks bridge national boundaries and
national political differences.

Photos show: (1) The driveway, ﬂanked by lush green
lawns and royal palms, that leads past the IITA welcome
sign to its headquarters in Ibadan, Nigeria (p. 2-3). (2)
Two African men in a village, with mud-walled huts and
four children in the background, holding a large metal tub
half ﬁlled with yellow soybeans (p. 12). (3) Many African
women, clad in colorful native cloth, holding cups over a
pot; into them one woman is ladling a thick puree containing
ground soybeans. Address: PMB 5320, Oyo Road, Ibadan,
Nigeria. Phone: (234-2) 241-2626.
3343. Lu, Ming; Wang, Lianzheng. 1999. State of the
soybean industry in the People’s Republic of China. In:
H.E. Kauffman, comp. 1999. World Soybean Research
Conference VI: Proceedings–Invited and contributed papers.
Champaign, Illinois: Superior Printing. xxxix + 746 p. See p.
1-5. [4 ref]
• Summary: This is the plenary address at World Soybean
Research Conference VI. Contents: Brief history of
the soybean industry during the past 20 years. Current
characteristics of the soybean industry: Cropping systems
in soybean growing areas, major production risks, status
of mechanization, status of chemical inputs, structure and
number of institutions and scientists doing research and
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development, consumption (“In the preliminary and middle
schools there are Soybean Action Plans that promote the
drinking of soybean milk”).
Future trends in the soybean industry to the year 2020:
Projected production trends (Soybean area will remain
constant, but the yield is projected to be 2,000 to 2,400 kg/
ha. “Total production should, therefore, reach approximately
20 million tonnes” [metric tons]), trend in production costs
(no big changes), trends in marketing, transportation and
storage, projected impacts of biotechnology (“In this ﬁeld the
work will be strengthened”), projected developments in the
processing area, projected trends in domestic consumption
(China’s population is increasing by about 13 million persons
per year. Meat consumption is about 40 kg per capita and
that will continue to grow. “We need to develop the animal
industry and aquaculture, and therefore the need for more
soybean protein feed will grow”), projected trend in export
/ import of soybean and products (“China can’t be a large
soybean export country because domestic consumption
is very big. Import of soybean and soy products will be
increasing”), projected investment in R&D (increasing).
Tables show: (1) Soybean production in China, 19781997, with area, production and yield for each year. (2)
Soybean production, area and yield in the main provinces
of China (and China total) during 1996 & 1997. Those
provinces are (listed in descending order of production
in 1997): Heilongjiang, Inner Mongolia, Henan, Anhui,
Shandong, Jilin, Hebei, Jiangsu, Hunan, Liaoning.
(3) Imports and exports of soybean in China, 1980-1996.
Imports were:
1993–99,000 metric tons
1994–50,000 metric tons
1995–290,000 metric tons
1996–1,111,000 metric tons
Brief history of the soybean industry in China during the
past 20 years:
“During the past 20 years soybean production in China
has made major progress. Total soybean production in 1978
was 7.5 million tons, but in 1994 production reached a record
16 million tons–an increase of 111.5% from 1978. However,
the record soybean production in 1994 was only 55.9% more
than production in 1936, which was the highest production
before the 1949 revolution. This illustrates that China has
been a major soybean producer throughout this century.
“Soybean yield per hectare has increased signiﬁcantly
in recent years to make up for the lack of area for expansion.
Yield went from 1059 Kg, / ha in 1978 to a record 1769
Kg / ha in 1996. The yield of soybean has been on a steady
upward trend during the past decade.
“Total planted area has averaged about 8 million ha
per year over the past two decades. In 1978 a total of 7.14
million ha was planted while in 1996 the area was only 7.4
million ha–an increase of 4.6%. The area has varied from 7
million ha in 1991 to 9.5 million ha in 1993. (Table 1)

“Soybean is the fourth largest crop after rice, wheat
and corn. In China there are the following three soybean
production regions:
“1. Northern Spring Sowing Region is the largest
region of soybean production in China. In this region are
the provinces of Heilongjiang, Jilin, Liaoning and Inner
Mongolia. The planted area of soybean in this region reached
3.5 million ha. Total soybean production in this region
occupies about 45% of the whole of China.
“2. Northern summer sowing region is the second largest
soybean area in China. The provinces of Henan, Shandong,
Hebei, Anhui are in this region. Planted area and production
of soybean in this region occupies about 30% of the whole of
China.
“3. Southern poly-cropping region. In this region,
planted area and total production of soybean occupies about
20-25% of the total in China.
“The reasons for increases in soybean yields are the
following:
“(1) Release of new good soybean cultivars;
“(2) Improving of cultural practices;
“(3) Increasing of application of fertilizers;
“(4) Better control diseases, insects and weeds;
“(5) Planted area was stable.
“During the past 20 years China has released 55 soybean
cultivars. From these soybean cultivars released, 23 received
awards from the Central Government. In other scientiﬁc
yields such as soybean cultivation, soybean genetics,
soybean germplasm and in control of diseases and insects
Chinese researchers have had many scientiﬁc achievements.”
Address: 1. Chinese Ministry of Agriculture; 2. Chinese
Academy of Agricultural Sciences–CAAS, and Chine Crop
Science Society. Both: Beijing, China.
3344. Cui, Zhanglin; Carter, Thomas E., Jr.; Gai, Junyi; Qiu,
Jiaxun; Nelson, Randall L. 1999. Origin, description, and
pedigree of Chinese soybean cultivars released during 19231995. USDA Technical Bulletin No. 1871. 267 p. Sept. [6 ref]
• Summary: “This report catalogs 651 soybean cultivars
developed between 1923 and 1995 in the People’s Republic
of China. It provides soybean breeders with the origin,
distribution, description, and pedigree of Chinese soybean
cultivars as a practical guide for the selection of good
parental material and the preservation of genetic diversity
in breeding programs. Information includes cultivar name,
its prior designation as a breeding line, year of release,
province and institution where the cultivar was developed,
breeding method employed in development, area for
which the cultivar was released, recommended planting
time and cropping system, days to maturity, ﬂower color,
colors of pubescence, seed coat, hilum, and cotyledon,
100-seed weight, protein and oil content, stem termination
type, pod shattering, primary use, number of seeds per
pod, and resistance to diseases and insects. Pedigrees
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trace the cultivars back to their ancestors-landraces, exotic
introductions, and a few cases of unknown strains. The 341
ancestors of Chinese cultivars are also described and the
relations of improved cultivars to each of the ancestors are
illustrated.” Address: 1. Research Associate, Crop Science
Dep., North Carolina State Univ., Raleigh, North Carolina.
3345. Kauffman, Harold E. comp. 1999. World Soybean
Research Conference VI: Proceedings–Invited and
contributed papers. Champaign, Illinois: Printed and bound
by Superior Printing. xxxix + 746 p. Held 4-7 Aug. 1999 at
Chicago, Illinois. No index. 28 cm.
• Summary: This book is divided into three main parts:
Front matter (p. i-xxxix), invited papers (p. 1-428), and
contributed papers (oral presentations and poster sessions, p.
429-746). Within these parts it contains the following major
divisions: Table of contents for invited papers. Table of
contents for contributed presentations. Foreword (Effects of
globalization). WSRC VI Continuing Committees. WSRC VI
Program Committee.
Invited papers–WSRC Plenary session–The state of
soybean industry in key countries and regions (7 papers).
WSRC State of the science sessions–Biotechnology:
Biotechnology and the genome (5), biotechnology and
transgenics (2). Soybean breeding: Envisioning the future of
breeding (17), genetic resistance to soybean cyst nematode
(5). Germplasm (14). Crop, soil, and water management
(12). Disease management (4). Nematode management (4).
Insect management (4). Weed management (3). Processing
and utilization: Industrial uses (3), processing technology–
future trends in soybean processing (3). Food and human
health: Food uses of soybeans (6), chronic diseases (9).
Contributed papers (abstracts of oral presentations and
poster sessions): Biotechnology. Breeding. Germplasm.
Physiology. Crop management. Soil & water management.
Disease management. Insect management. Weed
management. Processing technology. Animal nutrition. Food
and health. Industrial products. Information technology.
Management. Marketing. Policy and trade.
These proceedings are the lowest quality (poorest) of
any produced by any of the six World Soybean Research
Conference held to date, for the following reasons: (1) Many
key papers are missing because “Manuscripts not available
at publication deadline.” For example, of the nine invited
papers on soy and chronic disease, eight are missing from the
proceedings! (2) The proceedings were not edited. Thus there
are many typographical errors and examples of poor English
and bizarre formatting (see p. 429, left column). This year
the Conference was part of “Global Soy Forum ‘99.” The
Proceedings were compiled with assistance from the staff of
the National Soybean Research Laboratory, the University of
Illinois, and Global Soy Forum.” They are printed with soy
ink and sponsored by (1) The University of Illinois, UrbanaChampaign, and (2) The Soybean Research & Development

Council, Des Moines, Iowa.
Talk with Dr. Harold Kauffman. 1999. Sept. 15.
These proceedings were handed out at the conference to
all attendees. Having them ready for the conference was
considered more important than having them carefully edited
and published later. Moreover, the University of Illinois did
not have the money, staff, or time to take the latter approach.
In general, the proceedings did not have a high priority–in
part because so much information is now available on the
Internet. Address: Chairman, Univ. of Illinois.
3346. Hymowitz, Ted. 1999. Soybean farmers in Illinois
have been hurt ﬁnancially by their rush to grow Roundup
Ready soybeans (Interview). SoyaScan Notes. Dec. 26.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Traditionally farmers have been quite
conservative when it comes to making changes in tried and
true agricultural practices. But over the past few years they
have rapidly embraced genetically engineered soybeans and
other crops. The big biotech companies, in their zeal for
proﬁts, have hurt many farmers.
In central Illinois, the prices of all herbicides have
dropped because of Roundup and Roundup-Ready seeds.
These farmers don’t need to pay a big biotechnology fee
when they buy soybeans. They can use regular soybeans
and regular herbicides. But they don’t want to. They read
all these farmer testimonials then uncritically buy RoundupReady seeds. This is unnecessary in Illinois; it may be cost
effective in southern states like Arkansas and Tennessee
where weeds are more of a problem, but not in the Midwest.
The same is true of Bt seeds. This is one reason many
farmers are losing money these days. Then they scream for
the U.S. government to bail them out. It’s poor decisionmaking. The farmers, themselves, are to blame. And farm
magazines like Soybean Digest are basically “in bed” with
the biotech companies; they should be representing the
farmers.
Ted has seen two studies (from Wisconsin and from
Iowa) that compare yields and proﬁts from conventional
and Roundup Ready soybeans. They showed little or no
difference in yield or proﬁt. Farmers do not really use less
herbicides on Roundup Ready soybeans than on conventional
ones; that’s a myth. Moreover Roundup does not kill all
the weeds in a ﬁeld; some survive because they evade the
spray–not because of their species or the development
of resistance–although two weed species in Australia are
reported to have developed resistance. Moreover, Roundup
does not kill other pests that attack soybeans such as
nematodes, molds, etc. Address: Prof. of Plant Genetics,
Dep. of Crop Sciences, Univ. of Illinois, Urbana, Illinois.
3347. Stecklow, Steve. 1999. Soys from Brazil–A Latin
nation’s beans are sold as ‘non-GM,’ but don’t ask farmers:
They plant biotech seeds, defying the government and its
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raiding parties. Wall Street Journal. Dec. 28. p. A1, A4.
• Summary: Brazilian soybean farmers are smuggling in
transgenic (genetically engineered) soybean seeds (known in
Brazil as transgenicos) from Argentina along Brazil’s remote
southeast border. The three southernmost Brazilian states
that share a border with Argentina–Parana, Santa Catarina,
and Rio Grande do Sul (RGS)–have long been three of
Brazil’s largest soybean producers. Some Brazilian farmers
gave been growing transgenic soybeans for 2-3 seasons.
Agriculture ofﬁcials in Rio Grande do Sul now estimate
that 13% of its 7.5 million acres are growing transgenic
soybeans this season. Farmers say the percentage is even
higher, adding that these transgenics are routinely mixed
with traditional soybeans before they are sold or exported.
Agricultural experts in Rio Grande do Sul say that their state
may have less trangenic soybeans than other states, which
aren’t enforcing the law.
Earlier this year, Brazil’s federal Agriculture Ministry
approved the use of Monsanto’s Roundup-Ready soybeans.
But in August Brazil’s chapter of Greenpeace, a consumer
group, and Brazil’s environmental protecting agency won
a court ruling that halted use of the seeds pending an
environmental-impact study, which is expected to take at
least a year. Monsanto has not yet appealed. So, in fact,
Brazil hasn’t yet approved the planting of biotech soybeans.
European companies are importing Brazilian soybeans and
marketing them as GMO-free–but they usually aren’t. One
such company is Soya International Ltd. in Manchester,
England, which “imports more than 15,000 tons of Brazilian
soy a year and supplies it to supermarket chains for their
private-label goods.” What to do? The European Union,
which requires labeling of transgenic foods, plans a limit of
just 1% bioengineered residue in any ingredient for foods to
avoid the label.
Brazilian farmers believe that transgenic soybeans help
to lower their production costs by reducing overall herbicide
costs by 20%. Thirteen months ago RGS narrowly elected
a new governor Olivo Dutra of the leftist Workers Party.
He is convinced that, given the GM backlash in Europe,
transgenic soybeans are a dead end for Brazilian farmers. His
government is now conducting surprise inspections. But the
farmers are upset and very emotional. They have developed
conspiracy theories to explain what’s happening. Address:
Staff reporter.
3348. Assis, Fernando de. 1999. Fusariose da cultura da soja
[Fusarium diseases of soybeans]. Dourados, MS: Embrapa
Agropecuaria Oeste. 30 p. Illust. (color). 22 cm. [Por]
Address: Brazil.
3349. Bhatnagar, P.S.; Joshi, O.P. 1999. Soybean in cropping
systems in India. Rome, Italy: Food and Agriculture
Organization of the United Nations (FAO). ix + 39 p. 30 cm.
Series: Integrated Crop Management, No. 3. [34 ref]

• Summary: Contents: Preface, by Marcio Porto, Chief,
Crop and Grassland Service, Plant Production and Protection
Div., Agriculture Dep. Acronyms. Glossary. Foreword.
1. Introduction. 2. Soybean cropping systems in Indian
agriculture. 3. Soybean-based cropping systems in different
zones. 4. Cultivation. 5. Impact of research-emanated
production technology. 6. Development of the Indian
soybean industry. 7. Socio-economic impact of soybean
cropping systems in India. 8. Narrowing of the technology
gap. 9. Epilogue.
Appendixes: 1. Soybean varieties of India. 2.
Conventional geographic zones and equivalent agroecological regions/sub-regions with reference to soybean
cultivation. 3. Appropriate technology of soybean production
for different agroclimatic zones of India. 4. List of plant
species appearing as weeds in soybean cultures during the
rainy season. 5. Statewise installed capacity of soybean
processing plants in India 1997/98.
Tables: (1) Area, production, and productivity of
soybean in India. (2) Area, production, and productivity
of soybean in India during 1997/98 (estimates). (3)
Remunerative cropping systems for different zones. (4)
Cost estimates for soybean production (per hectare) with
improved production technology. (5) Extent of adoption
of production technology in leading soybean producing
countries in the world. (6) Economic Threshold Level (ETL)
of some insect pests of soybean. (7) Impact of improved
production technology on productivity under real farm
conditions (1989/90–1994/95). (8) Cost estimates for
soybean production (per hectare) with partial adoption of
appropriate production technology.
Acronyms: AICEPS–All India Coordinated Research
Project on Soybean. ICAR–Indian Council of Agricultural
Research. MP OILFED–Madhya Pradesh State Oilseed
Growers’ Federation Ltd. NATP–National Agricultural
Technology Project. NRCS–National Centre for Soybean.
SOPA–The Soyabean Processors Association of India.
On the back cover: “Soybean has achieved an important
place in the agricultural and edible oil economy of India.
Besides contributing about 8% to the national edible oil
supply, its development has resulted in a rural revolution
and an improved socio-economic situation for farmers.
Apart from its role in making India almost self-sufﬁcient
in edible oil, its offers good prospects for the alleviation
of pulse protein malnutrition which is widespread in the
country, particularly among the weaker sections of society.
This publication represents a critical analysis of the cropping
systems in the different agro-ecologies of India and also
discusses the overall situation of soybean within the cropping
systems of diverse conditions.” Address: National Research
Centre for Soybean, Indore, India.
3350. Hartman, Glen Lee; Sinclair, J.B.; Rupe, J.C. eds.
1999. Compendium of soybean diseases. 4th ed. St. Paul,
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Minnesota: APS Press (American Phytopathological
Society). vi + 100 p. Illust. (some color). 28 cm. Series:
The disease compendium series of the American
Phytopathological Society. [700+ ref]
• Summary: Contents: Introduction: History and growth
of the soybean plant, soybean diseases. Part I: Infectious
diseases: Caused by procaryotes, bacteria, mollicutes, fungi,
diseases of foliage, upper stems, pods, and seeds, diseases
of lower stems and roots, Diaporthe-Phomposis complex,
other fungi, nematodes, and viruses, postharvest pathology,
seedborne ﬁeld fungi.
Part II: Noninfectious or stress disorders: Weather,
mineral deﬁciencies or toxicities, herbicide damage,
insecticide damage, air pollutants.
Part III: Disease management strategies: Preventive
measures, preemptive measures, remedial measures.
Appendix: Microbes associated with the soybean
(bacteria, fungi, nematodes), insects associated with the
soybean, hosts of soybean pathogens.
This new edition adds entries on Aristastoma leaf spot,
black leaf spot, Drechslera leaf spot, Leptosphaerulina leaf
spot, and Stemphylium leaf spot.
For each disease is given: Brief introduction, symptoms,
causal organisms, disease cycle and epidemiology,
management. Each subsection and separate disease in the
book has its own list of selected references; this is very
useful. 21 unnumbered color plates show individual diseases.
Address: 1. USDA, ARS, Univ. of Illinois at UrbanaChampaign; 2. Univ. of Illinois at Urbana, Champaign; 3.
Univ. of Arkansas, Fayetteville.

Glover B. Triplett and Seth M. Dabney. 3. Variety selection,
planting date, row spacing, and seeding rate, by Larry
G. Heatherly, Alan Blaine, Harry F. Hodges, Richard A.
Wesley, and Normie Buehring. 4. Nutrition and fertility
requirements, by Jac J. Varco. 5. Root zone associations and
their inﬂuence on soybean production, by Ernest H. Flint,
Jr. 6. Tillage systems for soybean production, by Richard A.
Wesley. 7. The stale seedbed planting system, by Larry G.
Heatherly. 8. Early soybean production system, by Larry G.
Heatherly. 9. Soybean irrigation, by Larry G. Heatherly. 10.
Doublecropping wheat and soybeans, by Richard A. Wesley.
11. Crop rotation systems for soybeans, by Richard A.
Wesley. 12. Weed management, by Krishna N. Reddy, Larry
G. Heatherly, and Alan Blaine. 13. Seed quality, production,
and treatment, by Bennie C. Keith and James C. Delouche.
14. Soybean disease management, by Glenn R. Bowers and
John S. Russin. 15. Soybean insect management, by Joe
Funderburk, Robert McPherson, and Dave Buntin. 16. Plantparasitic nematode pests of soybean, by G.W. Lawrence and
K.S. McLean. 17. Sampling tips and analytical techniques
for soybean production, by J.L. Willers, G.W. Hergert,
and P.D. Gerard. 18. Dandy plumbing designs, by Harry
F. Hodges and K. Raja Reddy. 19. Use of crop simulation
models and decision support systems in soybean production,
by Frank D. Whisler, K. Raja Reddy, and Harry F. Hodges.
Note: Surprisingly, Edgar E. Hartwig is not mentioned in
this book. Nor is there any sense of the history of soybeans
in the South. Address: 1. USDA Agricultural Research
Service, Stoneville; 2. Mississippi State Univ., Dep. of Plant
and Soil Sciences, Mississippi State. Both: Mississippi.

3351. Heatherly, Larry G.; Hodges, Harry F. eds. 1999.
Soybean production in the Midsouth. Baton Rouge, Florida:
CRC Press, Inc. viii + 394 p. Illust. Index. 26 cm. Sponsored
by the Mississippi Soybean Promotion Board. [300+ ref]
• Summary: This book has one major weakness; it does not
deﬁne the word “Midsouth” and it does not have a map of
the “Midsouth.” Nor does Wikipedia have a clear deﬁnition
of “Mid-South.” But it does have a map and its says: “The
Mid-South in an informally-deﬁned region of the United
States, usually thought to be anchored by the Memphis
metropolitan area and consisting of West Tennessee, North
Mississippi, Southern Missouri, Western Kentucky, Central,
Northeast, and Northeast Arkansas, and Northwest Alabama.
Southern Illinois (especially Cairo, shown on the map) is
sometimes included in this region.
Google Ngram Viewer offers four insights: Both words
began to be used in about 1920, the spelling Mid-South has
always been the most popular of the two, its use peaked in
about 1990, and in the year 2000 the spelling “Mid-South”
was about 4-5 times as widely used as “Midsouth.”
Contents: Preface. Foreword. Contributors. 1.
Economics of soybean production in Mississippi, by Bob
Williams. 2. Soil erosion and soybean production, by

3352. McEwen, Freeman; Morrison, Douglas; Rennie, Clare;
Tanner, Jack. 1999. 125 years of achievements: OAC–A
proud tradition, an exciting future, 1874-1999. Guelph,
Ontario, Canada: University of Guelph. 132 p. Illust. 22 x 28
cm.
• Summary: Contents: 1. New beginnings. 2. Administration
and co-ordination. 3. Teaching. 4. Research. 5. Extension and
service. Within these are 125 achievements, each covered
on one page; the page number is the same as the number of
the achievement. Thus, achievement no. 56 appears on p. 56.
The soybean is the subject of or mentioned in ﬁve of these
achievements, all within Chapter 4, “Research” (p. 56-109)
as follows:
OAC 211 soybean (p. 56): This is the ﬁrst achievement
described under “Research.” A photo shows Charles Zavitz
(seated at his desk), the pioneer in bringing soybeans to
Canada. Zavitz graduated in OAC’s the ﬁrst degree class
in 1888 and was hired by the College as an assistant
experimentalist in charge of ﬁeld plots. In 1893, the same
year he was put in charge of all ﬁeld research at OAC, Zavitz
obtained ﬁve soybean varieties from Dr. C. Georgeson
of Kansas State Univ. In 1898, after ﬁve years of trial, he
reported that Early Yellow was the highest yielder. Over
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the next few years Zavitz introduced approximately 100
new soybean lines from Asia, and in 1901, through the
Experimental Union, soybean seed was sent to farmers for
evaluation. Like most plant introductions, these soybean
lines were not pure lines, but contained some “off types,” so
Zavitz made pure-line selections from some of these lines.
Initially Zavitz selected OAC 111 from Early Yellow. Then
in 1918, he made 34 selections from 10,000 plants of the
introduction, Harbaro [sic, Habaro] No. 10405. The progeny
of 22 of these lines were tested under uniform conditions.
The line that produced the highest yields was placed in
regular variety trials in 1921; it beat all other varieties in
grain yield and was second in fodder production. Designated
OAC 211, it became the ﬁrst soybean variety registered in
Canada–on 26 Aug. 1925. During the years when Zavitz
was evaluating soybean varieties, he was also researching
soybean management techniques. The ﬁrst commercial
production of soybeans in Ontario took place in 1925 in
Essex and Kent counties. By 1932 production in the province
was almost 8,000 acres; by 1940 it was 10,000 to 11,000
acres, and by 1997 it had skyrocketed to 2.3 million acres,
“the largest of any crop in Ontario. Zavitz would have been
proud!”
Early OAC forage varieties (p. 57). About the work of
Prof. O.M. McConkey, with a portrait photo. He joined the
Field Husbandry Dept. in 1923.
Soybean expansion in Ontario (p. 65): Three men were
pioneers in trying to expand soybean production in Ontario.
Prof. George Jones, who joined the department in 1952,
believed soybean production could be greatly expanded from
the 200,000 acres then being grown. Prof. Jack Tanner joined
the department in 1963, and Prof. David Hume arrived in
1966. But many problems stymied their efforts. Two events
changed the environment for soybean expansion. First, as
the corn crop expanded, it paved the way for soybeans (see
p. 69). “Second, Dr. Harvey Voldeng, soybean breeder at the
Central Experimental Farm in Ottawa, released the varieties
Maple Arrow and Maple Glen.” “These new varieties
provided the ﬁnal piece of the ‘production package’ which
included varieties with a good yield potential, improved
techniques for inoculating seed and improved herbicides for
selective control of weeds. Conﬁdent that the production
package was complete, Prof. Hume and his cohorts moved
aggressively to promote it directly to farmers through farm
meetings, ﬁeld demonstrations, and FactSheets and indirectly
through extension personnel and industry specialists. In
1997, approximately 2.3 million acres of soybeans were
planted between Windsor and the Ottawa Valley and more
land was planted in soybeans than in any other cash crop.”
A photo shows Prof. Hume discussing soybean varieties and
management practices at a growers’ meeting.
Zoning for crop variety recommendations (p. 72):
Discusses the Crop Heat Unit System and shows two maps
where climate zones are delineated by heat units. This heat

unit system, used for hybrid corn recommendations since
1964, was now applied to soybean varieties.
Improved soybean varieties (p. 73): From 1980 to 1997
Ontario’s soybean acreage increased fourfold. Improved
varieties were developed by the OAC Department of Crop
Science. Most important, they were higher yielding, but also
more resistant to lodging, to Phytophthora root rot and to
other diseases. Prior to 1983, only 3 soybean varieties had
been released from OAC. Since then 44 have been registered.
This highly effective soybean breeding program was started
by Prof. Wally Beversdorf, then successively led by Profs.
Jack Tanner and Bruce Luzzi. The best variety to date has
been OAC Bayﬁeld, which out-yielded existing varieties by
15%. In 1998 it was grown on 400,000 acres in Ontario–the
biggest soybean acreage for a soybean variety in Ontario.
Other important varieties have been OAC Eric and OAC
Millennium. In 1997 the soybean crop in Ontario was worth
$800 million. A photo shows Wally Beversdorf inspecting
soybean plants.
Accommodating to Canada’s cold climate (p. 83): In the
late 1960s, Prof. J.W. Tanner began to study cold tolerance
in soybeans. Prof. D.J. Hume researched the physiological
basis for cold tolerance exhibited by some of the soybean
varieties–developed by Dr. Harvey Voldeng of Agriculture
Canada, Ottawa–which had the Swedish variety Fiskeby V
as a parent. The gene for chilling tolerance had come from a
soybean variety from Hokkaido, Japan, in the 1940s.
An improved soybean rhizobium: 532C (p. 93): Some
Rhizobium strains are more effective that others in ﬁxing
atmospheric nitrogen. In the early 1980s Prof. David Hume,
Dep. of Crop Science, began to screen for more effective
strains of soybean rhizobia. He obtained a number of
strains from Dr. Joe Burton of the Nitragin Company in
Milwaukee, Wisconsin, and by 1988 found that one strain,
532C, supported better yields (7% higher) and higher
protein contents than other strains tested. It was promoted to
commercial inoculant companies in North America. By 1990,
all the soybean inoculants sold in Canada contained 532C. It
is estimated that 532C occupies about 30% of the soybeangrowing soils in Ontario and most of Quebec. Address: Univ.
of Guelph, Guelph, Ontario, Canada.
3353. Ross, Alexander M.; Crowley, Terry. 1999. The
college on the hill: A new history of the Ontario Agricultural
College, 1874-1999. Toronto, Oxford, and New York:
Dundurn Press. 224 p. Illust. Index. 22 x 28 cm. [150+* ref]
• Summary: This is an extensively revised and updated
version of the 1974 edition. Most of the text has been
completely rewritten. The contributions of C.A. Zavitz
are well documented (see the Index). “Although a young
Charles Zavitz was chieﬂy responsible for expanding
experimental plots, Thomas Shaw took the credit. He also
refused to promote Zavitz to head of the experimental
department despite a recommendation by Farmers’ Institute
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superintendent F.W. Hodson” (p. 53-54). This showed how
politics was controlling matters at OAC. After an 1893
inquiry and scandal, Thomas Shaw was ﬁred.
Young George Creelman became president of OAC
in 1904, “full of a reforming zeal bred in the knowledge
that the college had languished academically, though not
materially,” during the previous presidency of his fatherin-law, James Mills (p. 74). Several OAC faculty members
are worth examining more closely for what they reveal
about developments. “Charles Zavitz represented the best
in the college’s research efforts. Picking up on Gregor
Mendel’s experiment in plant breeding. Zavitz brought
genetics to Guelph through selective breeding techniques
related primarily to cereals. His singular innovation was to
miniaturize experimental plots in a manner that allows the
breeding program to expand. Zavitz reduced experimental
plots to 1/100th of an acre whereas previously a quarter
acre to one-fortieth of an acre had been used. Although
the undertaking was controversial at the time, the results
ﬂowing from this radical departure were sufﬁcient to bring
the crop scientist a job offer from the agriculture department
[USDA] in Washington [DC], but he declined. Importing
foreign varieties for his extensive program and working
with ﬂawless diligence, the quiet Quaker achieved notable
successes in producing new crop cereal breeds, but not in
tobacco, which had recently taken root in southwestern
Ontario and which he refused to touch. With one plant
selected from imported Mandscheuri barley as having the
most desirable characteristics, Zavitz produced a variety
called OAC 21 in 1906.” Although this barley had not been
selected by Zavitz as a malting type, it was adopted as the
standard malting variety by Canada’s brewing industry (p.
75).
Methodical and insightful, Zavitz was also generous
in conveying results to the province’s farmers through
extension programs, but by the middle of the decade he was
ready to retire. Worn out by his labours, Zavitz became an
ornery old professor with a cranky disposition. Sporting a
white beard and reportedly looking ten years older than his
age, he complained bitterly to the college president about
student dancing, smoking and the shabby appearance of the
campus with weeds and rubbish everywhere. He left the
college at the age of sixty-three in 1927, but only after he
had made repeated requests for retirement with a pension.
Programs that he had initiated continued to show results in
the hands of his less illustrious successors... Zavitz’s small
plots became recognized across the continent and remained
in use until displaced by reduced rod-row plots after World
War Two.”
During World War One, while OAC president
George Creelman was away in New Zealand, advising the
government on agricultural policies, Charles Zavitz was
acting president. “A Quaker, Zavitz had previously pursued
his paciﬁstic beliefs through the Canadian Peace and

Arbitration Society. He opposed military training on campus
and employed the argument favoured in Liberal federal
government circles at the beginning of World War Two.
Canada could do its part, Zavitz maintained, ‘by furnishing
in the best possible way the necessities of life for the people
of Great Britain and other countries.’ After allowing no
pro-war meeting or parade to be held on campus, Zavitz
submitted his resignation.” James Duff (Ontario’s Minister of
Agriculture) did not accept it. In Oct. 1914, a furor erupted
in the local media. “George Creelman returned early in 1915
to calm the storm with his usual amicable manner, but [in
1916] when the University of Toronto awarded Zavitz an
honorary Doctor of Science degree for achievements in crop
science, the citation acknowledged his steadfast Quakerism
in referring to him as ‘a man of peace’” (p. 87).
In the late 1800s the conﬂict between science and
religion at Guelph arose in large part because of the
evolutionary theories of Charles Darwin and Thomas Henry
Huxley, both of England. “While unfolding nature’s secrets
through a scientiﬁc program, crop Scientist Charles Zavitz
was still able to believe that ‘true quality of character,
conduct, and inﬂuence of all people depends on their
spiritual co-operation with God who is the very source of
intelligence...’” (p. 99).
Contains a good discussion of genetic engineering/
biotechnology and the development of soybeans and canola.
In the 1980s there were roughly 20,000 test plots in any
one year. “Whereas only three soybean varieties had been
released by Guelph up to that time [1982], forty-four new
ones were registered by 1998.” In 1985 Wally Beversdorf’s
group succeeded in releasing the world’s ﬁrst triazineresistant spring canola variety, OAC Triton, which allowed
spraying of the crop with a well-known group of herbicides
(p. 181). Starting in the mid-1970s: “Crop science displayed
a dynamism not seen since the days of Charles Zavitz
early in the century” (p. 183). The crop science soybean
program developed a novel system capable of delivering
large quantities of hybrid seed without the use of transgenes,
restorers, herbicide screening, or strip planting. A U.S.
patent was obtained in 1998 hybrid systems for Canola were
transferred to the private sector for commercialization. The
soybean variety OAC Bayﬁeld, developed over 8 years by
a team that included Beversdorf and Tanner, was especially
successful. In 1998 this variety was planted on 20% of
Ontario’s soybean acreage (162,000 acres), according to the
Canadian Seed Growers’ Association. This was the largest
acreage ever occupied by a single soybean variety in Ontario.
In 1990 Rob McLaughlin succeeded Freeman McEwen
as dean of OAC. He was seen a quite responsive to corporate
interests. A photo (p. 200) shows him with a bag of OAC
Millennium soybeans and a seed industry representative.
Address: 1. University Prof. Emeritus, 2. Prof. of History.
Both: Univ. of Guelph, Ontario, Canada.
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3354. Singh, O.P. 1999. Vistas in insect pest and disease
of soybeans in India. New Delhi, India: Daya Publishing
House. 600 p. *
• Summary: Also published in 1991 and 1993.
3355. Warnken, Philip F. 1999. The development and growth
of the soybean industry in Brazil. Ames, Iowa: Iowa State
University Press. xxiv + 168 p. Index. 24 cm. [161 ref]
• Summary: Contents: List of illustrations and tables.
Preface. Acknowledgments. Acronyms and abbreviations.
Weights and measures equivalents. 1. Introduction:
Background and setting. Soybeans in Brazil’s agriculture and
economy. 2. Brazil’s soybean boom: A political economy
perspective: Soybeans and Brazilian political economy goals
(Saving foreign exchange, increasing foreign exchange
earnings, improving the national diet, stimulating industrial
development, holding down food price increases, territorial
occupation, other factors: wheat and coffee policies, wheat
policy, coffee eradication policy). Brazilian soybeans and the
international political economy.
3. Soybean production in Brazil: Aggregate production
trends. Regional production trends. Characteristics of
producing regions (Traditional region, frontier Cerrado
region {Area and location, terrain and vegetation, climate,
soils}, Cerrado soybean production and modern technology).
Production systems and technologies of the Cerrados.
Future considerations. 4. Soybean agronomic and production
management research: Public research system, early
soybean research and the role of technology transfer. Major
research lines and accomplishments (Genetic improvement:
Development of the tropical soybean, other genetic
advancements {poor soil tolerance, disease resistance,
insect resistance, nutritional quality, seed quality}, soils
management, pest control, Rhizobium research, other
technological advances). Conclusions.
5. Soybean production programs and policies: An
overview of Brazil’s development policies. Guaranteed
minimum prices program (Soybeans and the rice minimum
price support program, soybean minimum price support
program), national rural credit system: An overview
(Marketing loan program (EGF) {Soybean marketing
loans}, production credit {Soybean production credit},
investment credit {Soybeans and investment credit},
conclusions: soybeans in the national rural credit system).
Credit, macroeconomic policy, and inﬂation. Soybeans
and the wheat subsidy program. Soybeans and the coffee
policy. Input subsidies. Public infrastructure programs
(Polocentro program, Prodecer programs). Energy pricing
policies. Taxation policies (Income taxes, land taxes, social
security taxes, sales and value-added taxes). Conclusions.
6. Trade, marketing, and commercial policies: Marketing
channels. International trade (Trade, the Uruguay Round,
and MERCOSUL). Domestic marketing system (Market
structure and competition, infrastructure: Transport,

storage, and handling, infrastructure: Progress and plans).
Commercial policies. Conclusions: Commercial policies.
7. Soybean processing and industrial policy: Trends in
the soybean processing industry (Industry development).
Processing capacity trends (Industry location shifts, industry
structure). Industrial policies and the soybean processing
industry (Taxation policies, industrial credit programs).
Conclusions. 8. Consumption and utilization of soybean
products: Trends in use of soybean oil and soybean meal.
Animal protein consumption. Growth of the broiler industry
(Poultry exports). Factors inﬂuencing soybean product
use. 9. Future directions of Brazil’s soybean industry: Past
projections. Future domestic demand (Soybean oil demand,
soybean meal demand). Policies inﬂuencing soybean
industry growth (Technology, infrastructure, food and social
policies, macroeconomic, market, and trade policies). 10.
Summary and conclusions: Brazilian soybean boom: A
political economy perspective. Production trends. Trade.
Domestic marketing. Processing. Soybean product use.
Policies (Research and technology policies, agricultural
and industrial policies, commercial and trade policies,
industrial processing policies). Future directions. Selected
Bibliography. Address: Prof. of Agricultural Economics,
Univ. of Missouri, Columbia, MO.
3356. Miles, Carol A. 2000. Vegetable soybean (edamame)
production. In: Proceedings: New Jersey Vegetable Meeting.
See p. 13-17. Held Jan. 18-20.
• Summary: Contents: About vegetable soybeans (called
edamame in Japanese and maodou in Chinese). Selecting
a variety: Photoperiod sensitivity, cost of seed, seed and
pod characteristics. Soil and nutrition. Planting. Irrigation.
Weed control. Other pests. Harvest. Yield. Post harvest
storage. Marketing. Web site. Seed sources: Johnny’s
Selected Seeds (Albion, Maine). Lockhart Seed (Stockton,
California). Nichols Garden Nursery (Albany, Oregon).
Osborn International Seed Co. (Mount Vernon, Washington).
Territorial Seed Company (Cottage Grove, Oregon). Sakata
Seed America, Inc. (Morgan Hill, California). American
Takii, Inc. (Salinas, California). Pachamama Organic Farm
(Longmont, Colorado). Address: PhD, Agricultural Systems,
Washington State Univ. Cooperative Extension, 360 NW
North St., Chehalis, Washington 98532-1900. Phone: 360740-1295.
3357. Guebert, Alan. 2000. Simple questions defy simple
answers: Farm and food. Journal-News (Hamilton, Ohio).
Feb. 5.
• Summary: According to USDA data from the ARMS
database, farmers growing genetically engineered cotton use
less herbicides than those growing regular cotton.
In 1997, farmers in the top ﬁve soybean states used 44.3
million lb of herbicides on 37.7 million acres of soybeans.
In 1998, farmers in the same ﬁve states grew about a million
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more acres of soybeans–38.9 million–but used 3 million
pounds less (41.2 million) of herbicides. The most obvious
cause of this decrease in herbicide use was the near-doubling
of GMO soybean acres from 1997 to 1998.
3358. Zeneca Ag Products. 2000. Which Roundup Ready
Soybeans delivered the highest yields? The ones that were
sprayed with Touchdown (Ad). Soybean Digest. Feb. p. A-10
to A-11.
• Summary: A 2-page color ad. The top half of this ad shows
many bags of biotech soybeans, made by companies such as
Pioneer, Asgrow, Northrup-King, etc. A sign on a stake in the
lawn in front of the bags of soybeans states: “Touchdown 5
Herbicide. For over the Top Application on RR soybeans.”
The text reads: No matter what Roundup Ready
soybeans you plant, Touchdown® herbicide is your best
choice for postemergence weed control. In fact, in side-byside on-farm comparisons, more than twice as many growers
saw a yield advantage with TOUCHDOWN than with
regular glyphosate.
“The patented active ingredient in Touchdown quickly
penetrates even the toughest grasses and broadleaf weeds,
then moves down to the roots for complete control.”
3359. Miles, Carol A.; Lumpkin, Thomas A.; Zenz, Leslie.
2000. Edamame. Farming West of the Cascades PNW0525.
8 p. March. [16 ref]
• Summary: This is a Paciﬁc Northwest Extension
Publication (Washington, Oregon, Idaho). Contents:
Introduction. About edamame (called edamame in Japanese
and maodou in Chinese). Variety selection: Maturation date,
pod characteristics, cost. Soil pH. Fertilizer application
and seed inoculation: Phosphorus and potassium, nitrogen.
Planting: Seedbed preparation, timing, soil moisture, seeding
rate and planting depth. Irrigation. Weed control. Pest
control. Harvesting: Timing, method (most growers harvest
by hand, but some use a green bean harvester with some
mechanical adjustments), yield. Marketing: By the bunch,
by the bean. Seed sources: Johnny’s Selected Seed, (Albion,
Maine). Lockhart Seed (Stockton, California). Nichols
Garden Nursery (Albany, Oregon). Osborn International
Seed Co. (Mount Vernon, Washington). Territorial Seed
Company (Cottage Grove, Oregon). Sakata Seed America,
Inc. (Morgan Hill, California). American Takii, Inc.
(Salinas, California). Pachamama Organic Farm (Longmont,
Colorado). About the authors. Three tables. A photo shows
edamame pods growing on soybeans in a ﬁeld. Address: 1.
Agricultural Systems Extension Specialist, Washington State
Univ. Cooperative Extension; 2. Chair, Dep. of Soil and Crop
Sciences, Washington State Univ.; 3. Sustainable Agriculture
Coordinator, WSDA [Washington State Dep. of Agriculture]
Organic Food Program.
3360. Soybean Insect Research Information Center. 2000.

Free Web bibliographic database (News release). Urbana,
Illinois. 1 p. April 3. [1 ref]
• Summary: The Soybean Insect Research Information
Center (SIRIC) database is now available for the ﬁrst
time via the Web as a free bibliographic database at http://
insectweb.inhs.uiuc.edu/Soy/Siric.
This database was established in 1969 [but ﬁrst made
available to users in 1972] by the Illinois Natural History
Survey’s Center for Economic Entomology to collect and
index the world’s literature on soybean-related arthropods.
The literature is carefully indexed according to a thesaurus
prepared by professional entomologists.
For more information: siric@uiuc.edu. This e-mail was
sent to SLA-FAN = Special Libraries Association–Food
and Agriculture Network. Address: Illinois Natural History
Survey–Center for Economic Entomology, 1101 West
Peabody Dr. #144, Environmental and Agricultural Sciences
Building MC-637, Urbana, Illinois 61801-4723. Phone: 217244-1274.
3361. Hartman, G.L.; Gardner, M.E.; Hymowitz, T.; Naidoo,
G.C. 2000. Evaluation of perennial Glycine species for
resistance to soybean fungal pathogens that cause Sclerotinia
stem rot and sudden death syndrome. Crop Science
40(2):545-49. March/April. [26 ref]
• Summary: Trials showed that Glycine tabacina had
partial resistance to Sclerotinia stem rot (SSR) and Glycine
tomentella had partial resistance to sudden death syndrome
(SDS). “These perennial Glycine species represent potential
untapped sources for improving disease resistance in
soybean.” Address: Dep. of Crop Sciences, Univ. of Illinois,
1101 W. Peabody, Urbana, IL 61801.
3362. Thompson, James. 2000. Budget cuts could hurt
Brazilian ag. Soybean Digest. April. p. 24.
• Summary: Since its founding in 1973, Embrapa (the
federal ag research organization) has played a major role in
the success of agriculture in Brazil. With 37 research centers
around Brazil, it deserves much of the credit for turning
the country’s vast savannah area into soybean farms be
developing varieties adapted to the area’s tropical climate
and highly acidic soils.
Embrapa is now starting to focus on biotech, but that
will depend on whether or not the planting of transgenic
[genetically engineered] crops are legalized in Brazil.
Embrapa’s research on increasing nodulation of ﬁrst-time
soybeans after wheat, on Brazil’s dry savannahs, is being
widely praised.
But Embrapa is feeling the pinch of Brazil’s ﬁscal
austerity plan, designed to help the country recover from a
devaluation of its currency (the real). in Jan. 1999. Its plans
to develop transgenic soybean varieties for tropical climates
are being slowed by a budget reduced from $200 million to
only $112 million. Weeds are becoming a greater problem
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in southern Brazil where soybeans have been planted the
longest. And cyst nematodes are spreading north and west.

for you: Soybeans make excellent high-protein snacks.”
Address: Garden writer, Glenwood, Iowa.

3363. Arelli, Prakash R.; Sleper, David A.; Yue, Pin; Wilcox.
J.A. 2000. Soybean reaction to Races 1 and 2 of Heterodera
glycines. Crop Science 40(3):824-26. May. [15 ref]
• Summary: “Soybean cyst nematode (SCN, Heterodera
glycines Ichinohe) is a serious pest of soybean...in the
USA and worldwide. A current classiﬁcation system has
designated 16 different races of SCN populations. In the
Southern USA, SCN Races 1 and 2 are becoming more
prevalent. It is important to identify soybean accessions with
resistance to these races.”
“The soybean germplasm collection is a valuable
reservoir of genes for continued genetic improvement of
soybean. It is also an invaluable gene pool resource for pest
resistance and genetic studies. We are currently determining
the genetic diversity for these soybean lines using
microsatellites.” Address: Dep. of Agronomy, 117 Curtis
Hall, Univ. of Missouri, Columbia, MO 65211-7020.

3366. Kureh, I.; Chiezey, U.F.; Tarfa, B.D. 2000. On-station
veriﬁcation of the use of soybean trap-crop for the control of
Striga in maize. African Crop Science Journal 8(3):295-300.
Sept. [12 ref. Eng; fre]
• Summary: “In conclusion, intercropping is a good
agronomic practice for Striga management in maize due to
reduced striga infestation and high total crop value obtained.
Soybean varieties TGX 1019-2EB and TGX 1440-1E
exhibited similar potential for use as trap-crops.”
“The major obstacles to maize (Zea mays L.) production
in the West and Central African savanna are nitrogen
deﬁciency and Striga hermonthica parasitism.”
Note 1. Striga hermonthica commonly known as purple
witchweed or giant witchweed, is a hemiparasitic plant that
devastates major crops in sub-Saharan Africa.
“Even under good management condition, about 79%
reduction in yield was observed in susceptible hybrid maize.
The value of total annual crop loss due to Striga in Africa has
been estimated at US$7 billion.”
Note 2. A trap crop is a plant that attracts agricultural
pests, usually insects, away from nearby crops. This form of
companion planting can save the main crop from decimation
by pests without the use of pesticides. Address: Faculty of
Agriculture, Ahmadu Bello Univ., PMB 1044, Zaria, Nigeria.

3364. Carsky, R.J.; Berner, D.K.; Oyewole, B.D.; Dashiell,
K.; Schulz, S. 2000. Reduction of Striga hermonthica
parasitism on maize using soybean rotation. International J.
of Pest Management 46(2):115-120. April/June. [22 ref]
• Summary: “It has been observed that some soybean
cultivars are capable of stimulating germination of S.
hermonthica seed, which would reduce the seed bank in the
soil.”
“The results suggest that an efﬁcacious cultivar of
soybean reduces S. hermonthica parasitism on a succeeding
maize crop and that the effect is increased by application of
P to the soybean.” Address: International Institute of Tropical
Agriculture, Ibadan, Nigeria.
3365. Riggenbach, Jan. 2000. Easy-to-grow soybeans make
great food for people, too. Des Moines Register (Iowa). Sept.
9.
• Summary: The writer has grown dry soybean before, but
this is the ﬁrst season she has eaten the green ones. “Green
or dry, soybeans are a sensational people food... Prompted
by the new craze for boiled green soybeans or edamame, I
planted Envy, one of the so-called vegetable soybeans.” The
plump green pods were ready by mid-July. She steamed the
pods for 5 minutes, salted, cooled, and shelled them, then
ate the green beans as a snack. She also put shelled green
soybeans in soups and froze cooked, shelled extras for winter
meals. To ward off rabbits, who love green soybeans, she put
a wire cage over the plants. Her harvest of green soybeans
continued for several weeks. Next year, she plans to prolong
the harvest by planting another variety, such as Butterbeans,
which matures a few weeks later.
A large color photo shows many soybean pods–some
green, some dry–on growing plants. The caption: “Good

3367. Traynor, Marty. 2000. Health threats loom over GMO
debate: Included as a marker, antibiotic resistance bred into
crops has disastrous potential. Natural Foods Merchandiser
21(9):1, 26, 28. Sept.
• Summary: Scientists have found that genetically
engineered (GE) genes in crops can jump from one species
to another. Prof. Hans-Heinrich Kaatz, a zoologist at the
Institute of Bee Research, Univ. of Jena, Germany, has found
that genes spliced into canola (oilseed rape, so that the crop
would resist a speciﬁc herbicide) were transferred to bacteria
in the guts of bees. Then he removed canola pollen from
the legs of bees and fed the pollen to young bees. Upon
examining the intestines of the young bees, he found that
some carried the gene that resisted the herbicide.
Why are scientists concerned about genes jumping from
one species to another? The reason is not obvious. One of
the genes used as a marker in genetic engineering is resistant
to antibiotics. That marker can be used in two ways: (1)
To identify cells or organisms to which the new trait was
transferred, and (2) to prevent theft of GE seeds.
Scientists are concerned about what will happen if
that resistance to antibiotics is transferred to humans. Joe
Cummins, PhD and professor emeritus of genetics at the
University of Western Ontario believes that the spread of
antibiotic resistance is the main threat from genetically
engineered crops. The biotech industry say that GE
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involves the transfer of a gene from organism that has the
desired trait to another than lacks it. But its not that simple.
Biotechnologists have to do more than just insert the desired
genes. They have to build a tool or “gene package” to trick
the plants into accepting and incorporating the foreign genes.
This tool includes a “promoter” which is almost always a
gene from the Cauliﬂower Mosaic Virus; this gene makes
the cells defenses less effective. An antibiotic gene is also
added to the mix as a marker, which allows biotechnologists
to identify that small proportion of cells in which the transfer
has been successful. Researchers pour antibiotics into the
cells; the ones that do not die are the ones they want. But
GMOs face a scary future because these antibiotic-resistant
genes could be transferred to pathogens.
A long sidebar discusses the present separate problem
of how misuse of antibiotics has spawned a new generation
of “superbugs” that are resistant to antibiotic drugs. Nearly
6 million pounds of antibiotics are used in food production
each year, both to ﬁght livestock diseases and to promote
livestock growth. Resistant bacteria may spread to the people
who eat this meat.
Three new books on genetic engineering of food are
cited.
3368. Kim, Seok Dong; Kim, K.H.; Park, H.K. 2000.
Soybean breeding for processing and utilization in Korea.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
23-28. [9 ref]
• Summary: Contents: Introduction. Procedures of soybean
breeding in Korea: Soybean breeding before the Uruguay
Round [of trade negotiations]. Soybean breeding after
the Uruguay Round (from late 1993). Recent knowledge
and technologies in soybean breeding for processing and
utilization: Breeding of sprout soybeans, breeding of soysauce and soy-paste soybeans, breeding of bean-curd and
soy-milk soybeans, breeding of speciﬁc soybeans, breeding
of vegetable and early soybeans, breeding of high protein
soybeans, breeding of lacking lipoxygenase soybean,
utilization of biotechnology for breeding, studies on the
application of radiation for genetic transformation. Prospect
of soybean breeding in Korea: Sprout soybean, soy-sauce
and soy-paste soybean, speciﬁc soybean, vegetable soybean,
seed component.
Page 23: “Soybean cultivation in Korea is mainly
based on self-sufﬁciency with a small area planted per farm
house and it was enough for self-sufﬁciency up until the
end of 1960s. But along with the rapid national economic
development, the national demand of soybeans has greatly
been increased from about 268,000 tons in 1970 to nearly
1.4 million tons in 1998 with the mean annual increase rate
of over 10%. On the contrary, the area planted to soybeans
showed a continuous decreasing trend from about 300,000

hectares in the early 1970s to 98,000 hectares in 1998 mainly
due to farmers’ low income from soybeans compared to other
competing summer upland crops such as red pepper, sesame,
potato, and vegetables, etc. Accordingly, the ratio of national
self-sufﬁciency was lowered below 10% in 1998.
“Yield of soybeans in Korea has greatly increased
from about 0.79 tons/ha in the early 1970s to 1.44 tons/
ha in 1998; the yield nearly doubled during this periods.
The yield increase was partially indebted, of course, to
the improvement of cultural practices but mainly to the
dissemination of the newly developed varieties to farmers.
“Soybean cultivation in Korea is suffering from many
kinds of severe diseases and pests. But most soybean
varieties developed by hybridization have fairly good
resistance to most of the troublesome diseases and pests.
Seventy more soybean varieties have newly been developed
and released to the soybean growers since the ﬁrst variety
Kwangkyo, developed by hybridization, was released in
1969. Some of the soybean varieties are known to be widely
used as useful genetic materials for disease resistance even in
several foreign countries.
“Also, it is quite beneﬁcial to soil fertility and cropping
systems with other crops. It is worth while to review
extensively soybean breeding for processing and utilization
at present and in the near future in preparation for the
possible food crisis in the 21st century.” Address: National
Honam Agric. Exp. Station, R.D.A. Iksan, 570-080, Republic
of Korea; e-mail: kimsa@nhaes.go.kr.
3369. Latha, K.R.; Alice, D.; Chinnamuthu, C.R.; Balusamy,
M. 2000. Management of root rot incidence in soybean
through zinc application. In: Kyoko Saio, ed. 2000.
Proceedings–Third International Soybean Processing and
Utilization Conference. Tokyo, Japan: Korin Publishing Co.,
Ltd. [xxiv] + 728 + 8 p. See p. 83-84. [2 ref]
• Summary: Root rot is caused by Macrophomia phaseolina.
Address: Tamil Nadu Agricultural Univ., Coimbatore, India.
3370. SoyaScan Notes. 2000. Chronology of major soyrelated events and trends during 2000 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 8–The Kerry Group (of Wisconsin and
Iowa) purchases Solnuts, a pioneer manufacturer of dryroasted soynuts, in Hudson, Iowa.
Jan.–Kraft Foods Inc. (Illinois) purchases Boca Burger
Inc., America’s third largest maker of veggie burgers, after
Worthington Foods and Gardenburger.
March 6–The Hain Food Group announces that it will
acquire the Celestial Seasonings tea company to become the
largest natural foods company in the USA.
March 9–The USDA formally approves a rule change
allowing soy protein products to completely replace meat
products in the Federal School Lunch Program.
March 31–Monsanto, the world’s leading agricultural
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biotech company, merges with Pharmacia & Upjohn (a large
pharmaceutical company), and the new company is renamed
Pharmacia Corporation.
April–An article by Lon White on tofu and brain aging
is published in J. of the American College of Nutrition.
June 9–20/20 (ABC) television program, titled “Soy–
The untold story,” airs on Friday at 10:00 p.m. discusses
many of the shortcomings of soyfoods, but in a very fair
way.
June 13–Martha Stewart, on her popular nationwide TV
program Living, has a very positive segment on edamamé.
July 14–Lightlife Foods Inc. (of Turners Falls,
Massachusetts) is purchased by ConAgra, Inc., a $25 billion
food company based in Omaha, Nebraska–for an undisclosed
amount. Lightlife’s plant, employees, and management team
will stay in place. Lightlife is a leading maker of vegetarian
meat alternatives, with 150 employees and about $25 million
in annual sales.
July–At a joint meeting of ASA and USB, the
International Soy Protein Program (ISPP) was born as
ASA and the Illinois Soybean Program Operating Board
(ISPOB) formalized their joint commitment to “Increase
the international consumption of soy protein by humans in
new markets–developing countries–and thereby create new
opportunities for disappearance of soybeans and provide
higher economic returns to U.S. soybean producers.” ISPOB
and its Executive Director Lyle Roberts were instrumental in
conceiving the program and raising its initial funding. This
program was later renamed WISHH.
Sept.–Monsanto’s patent on glyphosate expires.
Glyphosate is the active ingredient in Roundup, the world’s
best-selling herbicide.
Dec.–Sanitarium Foods of Australia acquires the 47% of
SoyaWorld owned by Sunrise Soya Foods (Vancouver, BC,
Canada).
Trends: 1. This year, the momentum created by the FDA
health claim in Oct. 1999 has propelled the soyfoods industry
to new heights. Existing companies are growing rapidly, and
many new companies (including some of America’s biggest
food companies) are entering the market with new products.
2. This year, for the ﬁrst time, soymilk has become a
mainstream American beverage. As of May, White Wave
Silk soymilk is sold in 24,000 supermarkets nationwide.
Edamamé (green vegetable soybeans) have gone mainstream
in California, and are rapidly becoming popular on both
coasts of the USA.
3. In the United States and Europe, the tide seems to be
ﬂowing increasingly against genetic engineering of foods
and food plants. More and more companies in the natural
foods industry are labeling their products as “non-GMO”
or “GMO-free” or “No GMOs.” Monsanto has stopped its
efforts to develop genetically engineered soybeans for food
use and focused its attention instead on livestock feeds. It
now seems likely the genetic engineering of plants has a

future, but not in the area of foods–at least in developed
countries.
4. Interest in “food-grade soybeans” continues to grow
in the USA and has increased substantially this year. Canada
began focusing on identity-preserved food-grade soybeans
10-15 years before the USA. U.S. interest began to grow in
about 1995 with the introduction of genetically engineered
soybeans and with the accelerating interest in food uses of
soybeans.
5. While pro-soy articles (mostly about health beneﬁts)
continue to increase, so do anti-soy articles and Internet sites.
The loudest anti-soy voices are those of Sally Fallon and
Mary Enig of the USA (they believe traditional fermented
soyfoods–such as miso, shoyu, natto, and tempeh–are
good, traditional non-fermented soyfoods–such as tofu,
soymilk, and edamamé–are not very good, and modern soy
protein products–such as soy protein isolates, concentrates,
and textured soy ﬂour–are the worst of all, being highly
processed with chemicals such as hexane solvent). Also:
Richard and Valerie James of New Zealand, and Lon White
of Hawaii. Some of the concerns they raise are legitimate and
deserve further research, but the majority (we believe) are
not. Nevertheless, many of the health claims made for soy
in popular articles are exaggerated or somewhat sensational,
and not ﬁrmly supported by scientiﬁc evidence.
6. As we are about to enter a new century and a new
millennium on 1 Jan. 2001, soyfoods appear to have a bright
future, worldwide. This past year has seen more activity and
interest in, and media coverage of, soyfoods than at any time
in the history of the United States.
3371. Paarlberg, Don; Paarlberg, Philip. 2000. The
agricultural revolution of the 20th century. Ames, Iowa: Iowa
State University Press. xvi + 154 p. Illust. Index. 24 cm. [59
ref]
• Summary: This book tells the story, in laymen’s terms, of
one of the most important developments of the 20th century,
the “agricultural revolution.”
Contents: Preface. Acknowledgments. Introduction.
Section I: The technological revolution. 1. 19th century
agriculture. 2. Mechanized agriculture. 3. Chemical
advances. 4. Biological advances. 5. Information explosion.
6. Management integration of the disciplines. 7. The
agricultural revolution in a global context. 8. Exporting the
revolution.
Section II: The deeper dimension. 9. Birth pangs and a
live birth. 10. Consumer beneﬁts. 11. Political issues arising
from the agricultural revolution.
Section III: Looking ahead. 12. Into the 21st century.
The Preface lists some of the remarkable changes
to agriculture that this revolution brought during the
20th century. “From horse to tractor and from buggy to
automobile.
“From the 10-horsepower to the more than
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400-horsepower tractor.
“From hoe to herbicide.
“From genetic mythology to bioengineering
[biotechnology, genetic engineering].
“From lead arsenate to biodegradable chemicals.
“From a national average of 21 to 121 bushels of corn
per acre.
“From husking hook to corn combine...
“From carrying water to turning the kitchen faucet.
“From backhouse [outhouse] to indoor toilet...
“From mud roads to paved highways.
“From kerosene lamp to electric lights...
“From Rural Free Delivery to the World Wide Web...
“From a labor-intensive to a capital-intensive [and fossil
fuel energy-intensive] operation...
“From poverty to virtual income equivalence with
nonfarm people.”
The Introduction notes: “In 1910 it took 70 minutes
of labor to earn $1.00 of farm income. By 1980, only 4
minutes were required. In 1900-1914 it took a farmer, with
the available horsepower [horses], 81 minutes to produce a
bushel of corn. Currently, with mechanical power, it takes
less than 2 minutes.”
“In 1900 farm people constituted 39 percent of the
population; by the year 2000 they constituted just over 1.5
percent.
Corn rows had long been spaced 38 to 40 inches apart to
permit the passage of horses. The stayed about that wide for
40 years after the horses disappeared, even though narrower
rows were shown to give higher yields using new power
machinery. “Soybeans were planted with the old corn planter
and remained wide until the late 20th century, when rows
were narrowed or the ﬁeld was planted solid, with resulting
higher yields (p. 5).
Table 6-1 (p. 63) shows “United States average yield
per acre for 10-year periods...” for nine major crops: Corn,
wheat, sorghum, rice, soybeans, lint cotton, peanut, potato,
processing tomatoes. The yield of corn for grain increased
from 24 bu per acre in 1930-39 to 121 bu per acre in 199097–a 5-fold increase. The yield of soybeans for beans
increased from 16.1 bu per acre in 1930-39 to 36.5 bu per
acre in 1990-97–a 2.27-fold increase–and the smallest of the
nine major crops.
“No important crop of livestock breed was domesticated
in what is now the United States... Corn came from Central
America, soybeans from China, rice from Asia,...” (p. 104).
About the authors: Don Paarlberg “has a distinguished
record of government service that includes appointments
from Presidents Eisenhower, Nixon, and Ford, as well as
serving as: economic advisor for Secretaries of Agriculture
Benson, Hardin, Butz, and Knebel; director of agricultural
economics of the USDA (1969-76); special assistant
(economics) to the president and coordinator Food for Peace
(1958-61); and assistant secretary of agriculture (1957-58).”

Note: This agricultural revolution depended on
inexpensive petroleum; that seems unlikely to last for 50
more years. It will be interesting to read this book again
in the year 2050. Address: 1. PhD, Prof. Emeritus, Dep. of
Agriculture, Purdue Univ., Lafayette, Indiana; Now self
employed as a writer, speaker, and consultant.
3372. Soekarno, Bonny Poernomo Wahyu. 2000.
Samenbuertige Pilze an Sojasaatgut aus Indonesien und
alternative Verfahren zu ihrer Bekaempfung [Native molds
on soybean seed from Indonesia and alternative methods for
controlling them]. PhD thesis, Justus Liebig Universitaet
Giessen. 101 p. 22 cm. [Ger]*
3373. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2001. U of I team makes
headway on understanding soybean aphids: We want to be
able to offer some reasonable management suggestions if the
soybean aphid surges again in 2001. 8(1):1-2. Feb.
• Summary: “Near the end of the 2000 growing season,
increasing numbers of soybean producers in Illinois,
Wisconsin, Michigan, and Minnesota discovered that their
ﬁelds were infested with aphids. After careful scientiﬁc
investigation, these aphids were identiﬁed as Aphis glycines,
which originated in Asia and had previously been known to
occur only in several Asian countries, Australia, and some
Paciﬁc islands.
“Because so little is known about these aphids, scientists
at the University of Illinois have assembled a team of experts
that are studying the situation and will provide growers with
the most up-to-date information on this new soybean pest.
‘We have been meeting to discuss what we know and don’t
know and preparing to mount a vigorous research program,’
says team member Kevin Steffey, entomologist with U of I
Extension and the Department of Crop Sciences.”
3374. American Soybean Assoc. 2001. La soy modiﬁcada
y mejorada genéticamente: El camino hacia el futuro
[Genetically modiﬁed and improved soybeans: The road to
the future]. Mexico City, Mexico: Asociación Americana de
Soya. 11 p. Illust. 22 cm. [Spa]
• Summary: This is written primarily for livestock farmers
rather than for consumers. Contents: Introduction. Existing
combination: Traditional cultivation and genetic engineering.
The urgent need to increase traditional cultivation of plants.
A graph shows world population and food supplies, each
projected to the year 2050, based on the United Nations
“alternative intermediate” projection. Presence of genetic
engineering on the world market. Genetic modiﬁcation of
plants used by humans. Soybeans–Resistant to herbicides.
Why make soybeans resistant to herbicides? Characteristics
of glyphosate. Effect of glyphosate. The enzyme EPSPS in
the gastrointestinal tract. A table shows the rate at which
this enzyme is destroyed in intestinal liquid. Are there
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differences between soybeans tolerant to glyphosate and
traditional soybeans? Is soy oil modiﬁed? Results of the use
of glyphosate tolerant soybeans (STG) in animal nutrition:
Rations, catﬁsh, chicken, hogs. Milk cows. Conclusions. For
further reading.
Note: In Dec. 1998 ASA moved from Rio Sena 26 to
its present address. Address: Rio Sena 26, Col. [Colonia]
Cuahutémoc, Mexico City, Mexico 06500. Phone: +52 705
1633/0139.
3375. Bachman, M.S.; Tamulonis, J.P.; Nickell, C.D.; Bent,
A.F. 2001. Molecular markers linked to brown stem rot
resistance genes, Rbs1 and Rbs2, in soybean. Crop Science
41(2):527-35. March. [70 ref]
• Summary: “Brown stem rot (BSR) of soybean... is
caused by the fungal pathogen Phialophora gregata
(Allington & D.W. Chamberlain) W. Gams and occurs in
soybean production areas around the world. Brown stem
rot resistance genes, Rbs1, Rbs2, and Rbs3, have been
identiﬁed in soybean germplasm and plant introductions
through traditional genetic analysis. Resistance to BSR has
been shown to reduce yield losses in soybean, but selection
for this trait is laborious and confounded by environmental
variation.”
“Soybean yield loss to BSR in 1996, 1997, and 1998
was estimated at approximately 837,500, 653,300, and
369,500 Mg, respectively (Wrather and Stienstra, 1999).”
Note: 1 Mg = 1 million grams = 1,000 kg, = 1 metric
ton. Address: 1. Syngenta Seeds, Inc., 317-330th St., Stanton,
Minnesota 55018; 2. Monsanto, 634 East Lincoln Way,
Ames, Iowa 50010.
3376. Pharmacia Corporation. 2001. Annual report–2000.
Peapack, New Jersey. 76 p. 28 cm.
• Summary: This is the ﬁrst annual report since 31 March
2000 when Monsanto, the world’s leading agricultural
biotech company, merged with Pharmacia & Upjohn (a
large pharmaceutical company), and the new company was
renamed Pharmacia Corporation. During the year 2000
Pharmacia’s share price increased 72%.
The agricultural operations of the former Monsanto
Co., now a subsidiary of Pharmacia Corp., was given only
two pages (p. 30-31) in the body of this annual report.
Monsanto’s products include Roundup, “the world’s bestselling herbicide, and leading seed brands such as DeKalb
and Asgrow. Sales of Roundup and Monsanto’s glyphosate
herbicides exceed those of the next six leading herbicides
combined.” But Monsanto’s patent on glyphosate expired in
Sept. 2000. “Monsanto is meeting generic competition for
Roundup with new proprietary formulations and continued
cost management. Among the keys to the future growth of
Roundup is the expansion of conservation tillage, a farming
practice [that replaces plowing with use of herbicides] for
which Roundup is the herbicide of choice.

“Monsanto is the world leader in plant biotechnology...
The company has sharpened of its research to four key
crops–corn, soybeans, cotton, and wheat.” No longer
focusing on rice, it has developed a new Web site and,
through it, “opened up to researchers around the world its
rice genome sequence database. This valuable information
will accelerate the complete decoding and full public release
of the entire rice genome.”
Financial review (p. 33): On 23 Oct. 2000 Monsanto
completed a partial initial public offering (IPO) of 14.74%
of its common stock. More details are given under
“Agricultural sales” and “Seeds and genomics segment” (p.
38-40). Agricultural sales reached a record $5.5 billion, up
5% over the previous year. Earnings before interest and taxes
(EBIT) increased 21%. Revenues for seeds and genomics
fell slightly, but sales of seeds with biotechnology traits
rose 14%. Roundup Ready soybean acres increased 60%
worldwide from 1998 to 2000, and 46% during 1999 alone.
Accompanying the annual report is a “Notice of
Annual Meeting of Shareholders, April 17, 2001.” It shows
that Mr. Robert Shapiro, who was chairman and CEO of
Monsanto before the merger, became Chairman of the Board
of Pharmacia until 21 Feb. 2001. The year 2000 was a
ﬁnancial bonanza for Shapiro, with “compensation” of more
than $14.5 million in one year! It included $8.8 million he
received from former Monsanto upon his retirement which
was effective as of the Merger, and $5.1 million paid upon a
change-in-control under the former Monsanto stock purchase
incentive plan. Address: 100 Route 206 North, Peapack, New
Jersey 07977. Phone: (888) 312-8333.
3377. Yang, Wencai; Weaver, David B. 2001. Resistance to
frogeye leaf spot in maturity groups VI and VII of soybean
germplasm. Crop Science 41(2):549-52. March. [33 ref]
• Summary: “Frogeye leaf spot (FLS) (caused by
Cercospora sojina Hara) is an important foliar disease in
many soybean... production areas of the world. It can cause
severe yield losses, but can be completely managed with
genetic resistance. Three dominant genes for resistance
have been reported. However, the fungus is known to
be genetically variable, and in the past, new races have
developed that were capable of infecting previously resistant
genotypes.”
“Twelve accessions remained completely disease free
after repeated inoculation, thus were considered highly
resistant or immune.”
FLS is most severe in warm, humid climates. Address:
Dep. of Agronomy and Soils, Auburn Univ. and Alabama
Agric. Exp. Station, Auburn, AL 36849.
3378. Brown, Kathryn. 2001. Seeds of concern: Are
genetically modiﬁed crops an environmental dream come
true or a disaster in the making? Scientists are looking for
answers. Scientiﬁc American 284(4):52-57. April. [7 ref]
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• Summary: Contents: Introduction. Fewer poisons in the
soil? At what cost to wildlife? Three worries: Innocent
creatures will be hurt by insecticides built into GM crops,
superweeds will arise, GM crops will suddenly fail because
insect pests will suddenly evolve tolerance and weeds will
evolve immunity. Seeding superweeds? How to make a
genetically modiﬁed Bt plant. The latest crop of numbers.
Taking refuge. More to explore.
Numbers: The USA produces 68% of the world’s total
GM crops, followed by Argentina (23%), Canada (7%),
China (1%), and other (1%). The most common GM crops
in 2000 were soybeans, corn, cotton, and canola. Of the total
GM area worldwide, 58% was planted to soybeans, 23%
to corn, 12% to cotton, and 6% to canola. Of the total GM
area worldwide, 74% was modiﬁed for herbicide tolerance,
19% for insect resistance, and 7% for both. Soybeans were
grown on 72 million ha worldwide and 36% of this area was
planted to GM soybeans. These soybeans were modiﬁed for
herbicide tolerance. Most of the corn was modiﬁed for insect
resistance but some was modiﬁed for herbicide tolerance and
some for both (gene stacking). In 2000 some 44.2 million
ha were planted to GM crops, 75.8% in industrial nations
and 24.2% in developing nations. Address: Science writer,
Alexandria, Virginia.
3379. DuPont. 2001. Your Roundup Ready beans are not
as clean as they used to be? Canopy XL herbicide (Ad).
Soybean Digest. April. p. 37.
• Summary: A large color photo shows the front of a vertical
washing machine with a ﬁeld of green soybean plants
growing in long, straight rows. The text below states that
“Repeated use of Roundup alone can lead to weed shifts.”
But use of Canopy XL can control weeds and weed shifts
“So you can put off using Roundup Ultra until you really
need it.”
3380. Miller, Henry I. 2001. Hybridization using “wide
crosses” in which genes are moved from one species
to another has long been widely used to improve foods
(Interview). SoyaScan Notes. May 1. Conducted by William
Shurtleff of Soyfoods Center. [2 ref]
• Summary: Dr. Miller was head of the FDA’s biotech
ofﬁce for 15 years. Widely consumed foods (sold at most
supermarkets) that have been created by hybridization
using “wide crosses” and traditional breeding techniques
include tomato, potato, corn, oats, sugar beets, bread wheat,
durum wheat, rice, pumpkin, black currants. If you try to
hybridize two plants that have a very distant relationship,
the embryo or germ doesn’t survive. But about 40 years ago
plant geneticists found that if they supported the embryo
nutritionally or with a certain kind of physical matrix, the
embryo of these “wide hybrids” could be made to survive.
Most often the reason for the hybrid was pest resistance, but
occasionally it was for things like yield as well.

A good review of this was published in 1987 by Robert
Goodman et al. in the journal Science (236:48-54). It is a
summary of decades of traditional hybridizations before this
time–not gene splicing. The ﬁrst commercial genetically
engineered crop, the Flavr Savr tomato was introduced in
about 1993. Dr. Miller has been raising this point for many
years, as in his 1997 book on biotech policy. He believes
that genetic engineering is not a real controversy; its a hoax,
because there is a continuum between conventional breeding
and gene splicing (recombinant DNA techniques). But the
media don’t like that story; its not a “sexy” issue and it
diminishes the controversy.
Another interesting ﬁnding, based on gene sequencing
data, is that very large numbers of genes are shared very
widely by bacteria, plants, and humans. This also shows
that genes have long been moved between distantly related
species. If the opponents of gene splicing ask, as a scare
technique, do you want moth genes in your tomato, the
response is that you’ve already got such genes in your own
DNA. This is another way of showing that much of this
“controversy” is pseudo-controversy.
The toxins (such as Bt) that are introduced to these
crops are speciﬁc in that they kill certain target species
(the European corn borer or cotton borer), but they are not
completely speciﬁc. The monarch butterﬂy article was based
on laboratory work, and was not replicated in the ﬁeld.
More recent research has shown that in regions of the USA
where there are large numbers of monarchs and Bt corn, the
numbers of monarchs are actually up, probably because less
pesticides are being used. That is the key point. You are not
comparing Bt biotech crops to nothing; if Bt were not used,
the crops would be sprayed with pesticides, which would kill
almost all insects–including monarchs.
The need for buffer zones is to prevent insects from
developing resistance to the Bt; thus it is (and has long been)
good farming practice, not one of food safety. If insects
develop resistance to these products, the farmers will have to
use another product.
Gene splicing is a tool that will help us feed a growing
world population. Dr. Miller is basically in favor of the
greatest availability of the greatest choice of tools for farmers
and plant breeders, and of products for consumers. There are
three very interesting articles on the beneﬁts of gene splicing
in the May 2001 issue of Nature titled “Biotechnology.” (1)
Agronomic beneﬁt: A new rice that can survive is low-iron
soils vis the introduction of two genes from barley. Some
30% of arable land is low in iron because its alkaline. (2)
Nutritional beneﬁt: Tomatoes with a 78-fold increase in
ﬂavonol content–which are antioxidants. (3) Environmental:
The introduction of phytase from bacteria into mice which
causes them to excrete far less phosphate. If this could be
translated into cattle and pigs and chickens, their manure
would be much lower in phosphate, so there would be less
pollution of water supplies. New biotech feeds (probably
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corn) already lower the phosphate excretion of chickens.
But the over-regulation puts tremendous obstacles in
the way of commercializing many of these products. USDA,
EPA, and FDA are all regulating these crops. Gene-splicing
is the trigger for this regulation. FDA has had a policy of
encouraging voluntary review for about the last ten years;
they made it mandatory last April or May. The rule was
published on Jan. 17 of this year. Any crop that contains Bt
is considered to be a pesticide, and it is regulated as such by
the EPA. Only after reviewing studies on all of the indicator
species that are required (birds, insects, mice, amphibia,
etc.), did they license the New Leaf potato. They fed either
the potato itself or extracts of the added substance to all of
these species. They probably did not do food safety studies.
Address: M.D., Hoover Institution, Stanford Univ., Stanford,
California.
3381. Dadson, Robert B.; Noureldin, Nemat A. eds. 2001.
Soybeans in Egypt: Research, production, economics,
nutrition, and health. Proceedings of The International
Conference on Soybean Production under Newly Reclaimed
Lands in Egypt. Bethesda, Maryland: University Press of
Maryland. xvi + 201 p. Held 28-29 Nov. 1998 in Egypt. [341
ref]
• Summary: Contents: Dedication to Dr. Joseph G. Wutoh.
Foreword, by Prof. Hussein Mansour and Carolyn Brooks.
Preface. Acknowledgements. List of contributors (directory).
Welcoming address, by Samia Aly Mahmoud (Leader of the
National Research Program in Egypt). 1. Soybean growth
and development (3 chapters). 2. Biofertilization of soybean
(3). 3. Soybean pests and diseases (3). (4) Soybean quality
(2). (5) Soybean economics and utilization (2). Summary
of the panel discussion on the future of soybean research in
Egypt.
Note: All chapters are cited individually elsewhere.
“Foreword: The goal of the University Linkage Project
(ULP) is to enhance cooperation between local and foreign
universities in order to effectively share experiences and
exchange knowledge in critical areas of scientiﬁc endeavors.
In 1997, under the auspices of ULP, members of the Faculty
of Agriculture, Ain Shams University (ASU), Cairo, Egypt,
and the School of Agricultural and Natural Sciences at the
University of Maryland Eastern Shore (UMES), Princess
Anne, Maryland, U.S., established a project involving new
integrated studies to increase the productivity of oilseed
crops in newly reclaimed lands in Egypt. Shortly after
initiating this collaboration, the efforts of the scientists
have already borne fruitful results. For instance, between
November 28 and 29, 1998, the collaborating scientists
organized an international conference on soybean production
in Egypt...” Address: 1. Univ. of Maryland, Eastern Shore,
Maryland, USA; 2. Ain Shams Univ., Cairo, Egypt.
3382. Dadson, Robert B.; Hashem, Fawzy M. 2001.

Development of pest-resistant soybean cultivars. In: Robert
B. Dadson and Nemat A. Noureldin, eds. 2001. Soybeans
in Egypt: Research, Production, Economics, Nutrition,
and Health. Proceedings of The International Conference
on Soybean Production under Newly Reclaimed Lands in
Egypt. Bethesda, Maryland: University Press of Maryland.
xvi + 201 p. See p. 95-115. Chap. 8. Held 28-29 Nov. 1998
in Egypt. [56 ref]
• Summary: Focuses on the damage caused by insect pests.
Tables show: (1) Type of damage and economic impact of
soybean insect pests. (2) Soybean germplasm accessions
with resistance to defoliators. (3) Soybean germplasm
accessions with resistance to pod damage. (4) Soybean
germplasm releases with resistance to insect pests. (5)
Soybean cultivars with resistance to multiple insect pests.
Address: Dep. of Agriculture, Univ. of Maryland Eastern
Shore, Princess Anne, MD 21853, USA and USDA-ARS
Beltsville Agricultural Research Center, Beltsville, MD,
USA.
3383. El-Aﬁﬁ, Sohair I. 2001. Viral disease management
of soybean crop. In: Robert B. Dadson and Nemat A.
Noureldin, eds. 2001. Soybeans in Egypt: Research,
Production, Economics, Nutrition, and Health. Proceedings
of The International Conference on Soybean Production
under Newly Reclaimed Lands in Egypt. Bethesda,
Maryland: University Press of Maryland. xvi + 201 p. See p.
116-131. Chap. 9. Held 28-29 Nov. 1998 in Egypt. [53 ref]
• Summary: A table shows: (1) The levels of virus infections
in leaves of two cultivars of soybean plants grown on sandy
soil since 1999. Address: Dep. of Microbiology, Ain Shams
Univ. P.O. Box 68 Hadayek Shobra, Cairo 11241, Egypt.
3384. FutureHarvest. 2001. Research gives birth to Nigerian
soybean industry: Tofu becomes a hunger ﬁghter and cash
earner for women farmers and entrepreneurs (Web printout).
www.scienceinafrica.co.za/may/tofu.htm. May. Printed 27
Aug. 2009.
• Summary: The article begins: “Ask any farmer in central
Nigeria which local food crop is good for her children, puts
cash in her pocket, and enriches the soil, and she’ll probably
say ‘soybean.’ Then ask her how she prepares it, and she’ll
likely say ‘as tofu.’
In just over two decades, Nigeria–the continent’s most
populous country (est. 148 million in 2007)–has become
Africa’s largest producer of soybeans and soy products.
In the year 2000 Nigeria harvested about 500,000 tons of
soybeans, a 20-fold increase in just over 20 years. That crop,
which was valued at US$85 million, “was used to produce
a variety of traditional dishes, as well as processed foods
such as soymilk and specially formulated foods to help
malnourished infants and children.”
“A near-perfect crop: ‘Soybeans are a near-perfect
crop for a country like Nigeria,’ says Lukas Brader, director
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general of the International Institute of Tropical Agriculture,
IITA, one of the 16 Future Harvest centers. ‘Nutritionally,
they carry twice the protein of meat or poultry and contain
all eight essential amino acids needed for childhood
development. Soybeans are also good for the environment,’
Brader says. ‘Because they evolved in Asia, they are far
less vulnerable to local insects than African bean crops and
require fewer insecticide sprays. They also ﬁx atmospheric
nitrogen, which reduces the need for farmers to purchase
fertilizer.’
“Best of all, they are affordable. In Nigerian markets,
soybeans cost about one-ﬁfth as much as other forms of
protein, including dairy and ﬁsh, and are easier to store and
transport. “’Those are big advantages for a crop,’ Brader
says. ‘But to get to that stage, our researchers had to produce
an entirely new plant type that could cope with high disease
pressure, compete with parasitic weeds, and grow in African
soils.’
“’Basically, our plant breeders had to redesign the crop,’
he says. IITA soybeans, he notes, are two to three times more
productive under Nigerian conditions than U.S. and Asian
varieties.
“Funding for the research, some US$20 million, was
provided by the members of the Consultative Group on
International Agricultural Research (CGIAR), building
on seed money provided by Canada’s International
Development Research Centre (IDRC).”
“My Second Husband: ‘Soybean has been a godsend
for Nigeria,’ says Professor Dele Fakorede, an agricultural
expert based at Nigeria’s Obafemi Awolowo University.
‘Our farmers are earning good money, our small industries
are prospering, and our children and young mothers are
beneﬁting from a locally-made, protein-rich food.’
“Nigerian women would seem to agree. In Benue State,
a major soybean producing area in the central part of the
country, women farmers often describe the crop as their
‘second husband’ because it helps to pay school fees and
medical bills.
“’Soybeans are making it possible for a lot of women
to earn their own way and achieve a greater degree of
independence than ever before,’ says Fakorede.
“While the new plant types have made it possible to
expand soybean farming across large parts of the country,
most observers agree that what sparked production was the
development of soy-based food products, including a West
African version of tofu. It was a Japanese researcher, Osamu
Nakayama, who got the idea to use tofu as a substitute for
wara, a traditional but expensive kind of local cheese, says
Brader. ‘And, of course, there were skeptics.’
“’A lot of people had doubts that we would succeed or
that tofu would ever be accepted by Nigerian consumers,’
Nakayama says, ‘but eventually we succeeded in making a
good wara substitute using soymilk and local plant extracts.’
Nakayama worked at IITA as part of a scientiﬁc exchange

program sponsored by the Japan International Cooperation
Agency (JICA).
“The idea, Nakayama says, came from watching what
local village women did to prepare food for their families.
‘We learned a lot through simple observation and by asking
questions about traditional methods, he says.’ Nakayama’s
‘wara-tofu’ is similar in appearance to farmers’ cheese or
ﬁrm yogurt and has a taste and texture that’s only slightly
different than Asian-style tofu. Local cooks say that it is
easily incorporated into traditional recipes and costs about a
third as much as wara made from cow’s milk.
“Today, the demand for tofu and other processed soy
foods is growing at an annual rate of 20 percent, fueling a
major cottage industry in rural Nigeria. A follow-up report by
researchers at Nigeria’s University of Ibadan points out that
children who grow up in soybean-producing communities
are generally healthier and suffer less malnutrition than the
average Nigerian child. Improved nutrition, researchers
believe, also helps to limit the spread of HIV/AIDS.
“In the places where soybeans are grown, roughly 40
percent of the income earned by women is thought to be
derived from soybean production or processing. Thus far,
nearly 100,000 Nigerians, three-ﬁfths of them women, have
been trained in soybean production and in the preparation of
soy products by local NGOs, hospitals, and church groups
working in cooperation with IITA and various government
agencies.
“Currently, about 140 soy-based food products have
been developed for use in Nigeria.”
A color photo shows a Nigerian woman, in traditional
dress, holding a plate ﬁlled with pieces of fried “wara-tofu.”
3385. Gomaa, Ahmed A. 2001. Key pests of soybean crop.
In: Robert B. Dadson and Nemat A. Noureldin, eds. 2001.
Soybeans in Egypt: Research, Production, Economics,
Nutrition, and Health. Proceedings of The International
Conference on Soybean Production under Newly Reclaimed
Lands in Egypt. Bethesda, Maryland: University Press of
Maryland. xvi + 201 p. See p. 79-94. Chap. 7. Held 28-29
Nov. 1998 in Egypt. [9 ref]
• Summary: Many arthropods (insects and mites) commonly
attack soybean plants at all stages of growth, from planting
to harvesting.
Tables show: (1) Percentages of infestation of Egyptian
cotton leafworm, S. littoralis, on different cultivars
of soybean in sandy soil on June 6, 1998 at Fayoum
Governorate, Egypt. (2) Percentages of infestation of
different soybean germplasm with the Egyptian cotton
leafworm, S. littoralis, in sandy soil on July 15 and July
21, 1998 at Fayoum Governorate, Egypt. (3) Percentages
of infestation of the Egyptian cotton leafworm, S. littoralis,
on different cultivars of soybean growing in sandy soil on
August 19, 1998 at Fayoum Governorate, Egypt. (4) Mean
percentages of infestation on different cultivars of soybean
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by S. littoralis growing in sandy soil at Fayoum Governorate,
Egypt. (5) Percentages of infestation on different cultivars
of soybean by the lima bean pod borer, Etiella zinckenella
(Treit.) growing in sandy soil at Fayoum Governorate,
Egypt. (6) Mean percentages of infestation by S. littoralis
on soybean variety Giza 82 growing in sandy soil treated
with different rates of fertilization at Fayoum Governorate,
Egypt in 1998. (7) Mean percentages of infestation by lima
bean pod borer, Etiella zinkenella Treit. on soybean variety
Giza 82 growing in sandy soil treated with different rates of
fertilization at Fayoum Governorate, Egypt, 1998. (8) Mean
percentages of infestation by S. littoralis on soybean plants,
variety Giza 35 growing in sandy soil treated with different
rates of fertilization at Fayoum Governorate, Egypt. (9)
Mean percentages of infestation by E. zinkenella on soybean
variety Giza 35 growing in sandy soil treated with different
rates of fertilization at Fayoum Governorate, Egypt in 1998.
Address: Dep. of Plant Protection, Ain Shams Univ., P.O.
Box 68, Hadayek Shobra, Cairo 11241, Egypt.
3386. ASA Today (St. Louis, Missouri). 2001. ASA Q&A

with Carl Casale, VP of North American Agricultural
Operations, Monsanto. 7(8):2. June.
• Summary: Monsanto is part of a coalition named the
Council for Biotechnology Information, whose goal is to
educate the public about the beneﬁts of biotechnology. They
have already run about 1,200 TV ads and distributed 60,000
brochures to consumers. The program is estimated to have
reached about 1 billion people.
Monsanto has recently done a lot to promote
conservation tillage–using herbicides instead of a plow to kill
weeds. They have recently identiﬁed several varieties that
perform especially well under conservation tillage or reduced
tillage systems.
3387. Ash, Mark. 2001. Soybeans: Background and issues
for farm legislation (Web article). https://www.ers.usda.gov/
webdocs/publications/ocs070101/50732_osc0701-01.pdf
July. 9 p.
• Summary: See map, above. Introduction: “Congress is
considering new farm legislation to replace the expiring
Federal Agriculture Improvement and Reform Act of
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1996. As background for these deliberations, this report
provides information on supply, demand, and prices in
the U.S. soybean sector. Domestic policy effects on U.S.
exports and trade agreements are also evaluated because
international trade is an important component of soybean
demand. A description of the major features of the current
soybean program is included, as well as a discussion of some
proposed policy changes.
A color map of the entire United States shows
“Soybeans, harvested acres by county, 2000.” Those counties
with the most harvested soybean acres (150,000+ acres/
county) are colored red, whereas those with the next most
(100,000 acres/county) are colored yellow. Most soybeans
are grown east of 103ºW latitude (which is east of the
western border of the Texas panhandle).
Almost 60% of U.S. soybeans are grown in the Corn
Belt [sic]. More are currently grown in the West Corn Belt
(Iowa, Missouri, Nebraska, Kansas, North and South Dakota,
and Minnesota) than in the East Corn Belt (Illinois, Indiana,
Michigan, Wisconsin, and Ohio).
“Overview of the U.S. soybean sector–Production:
Soybeans are the second-highest valued crop in the United
States, trailing only corn. The farm value of soybean
production in crop year 2000 was $13.1 billion. More than
80 percent of U.S. soybean acreage is concentrated in the
upper Midwest, although the historically important areas of
the Delta and Southeast still account for a signiﬁcant share.
Soybean acreage in the South has declined steadily since
its peak in the 1980s because yield growth there has lagged
that of other areas. In the United States, soybeans are most
commonly grown in a crop rotation with corn and other
grains. Double-cropping of soybeans with winter wheat
occurs mostly in the South.
“New seed varieties, more effective fertilizer and
pesticide applications, and improved management practices
have caused yields to rise, thereby encouraging expansion
of soybean acreage. Higher yields reduce per-bushel costs
of production, which enhances proﬁtability. U.S. average
soybean production costs were $249 per acre ($6.23
per bushel) in 1999. Operational costs (including seed,
fertilizers, chemicals, fuels, and hired labor) averaged $76
per acre ($1.91 per bushel). Allocated overhead (such as
land cost, capital recovery of machinery, and taxes) averaged
$173 per acre, but tends to be lower for the largest farms
because it is distributed over more output. Thus, while nearly
all soybean farmers can cover their annual operating costs at
current prices, some smaller farms may have trouble paying
off debt on ﬁxed investment and securing a reasonable return
on their own labor and management. Midwestern soybean
producers generally have higher yields and lower per-acre
cash costs than southern and eastern producers.
“In recent years, soybean farmers have increasingly
adopted conservation tillage practices to reduce production
costs, help protect soil and water resources, and provide

other environmental beneﬁts. More than 45 percent of U.S.
soybean acres are conservation-tilled. After 1985, many
producers adopted conservation tillage to meet conservation
compliance requirements that were enacted in farm
legislation. Higher yields from improved retention of soil
moisture also contributed to the trend toward conservation
tillage. Tillage systems can also inﬂuence input use. With
less soil cultivation, weed control depends more heavily on
herbicide applications. Pesticide use (nearly all herbicides)
on soybeans ranks second only to corn. In 1997, commercial
fertilizer was applied to less than 40 percent of soybean
acreage, a much lower rate than for most row crops (e.g.,
corn and cotton). Unlike other major crops, soybeans can ﬁx
their own nitrogen and require minimal nitrogen fertilizer.
Irrigation was used on 4.2 million acres of soybeans in 1997,
or 6 percent of total acreage. Most of the irrigated soybean
acres are in Arkansas and Nebraska.
“Herbicide-tolerant soybeans were among the ﬁrst
bioengineered [genetically engineered] crops to achieve
commercial importance. Since their general commercial
introduction in 1996, herbicide-tolerant soybean varieties
have gained rapid acceptance among U.S. farmers seeking
reduced costs and a simpler method of pest management. In
2001, these varieties account for 68 percent of U.S. soybean
planted acreage. Farm acreage surveys indicate that soybeans
account for most biotech crop acres, followed by corn and
cotton.
“The popularity of bioengineered soybeans with U.S.
farmers has ramiﬁcations for resource use, marketing, and
international trade. Preliminary ERS research indicates that
farmers adopting herbicide-tolerant varieties of soybeans
have reduced the number of per-acre herbicide treatments
and tend to use herbicides with less toxicity. Bioengineering
of oilseed crop traits initially focused on improving
production attributes, such as lower pest control costs.
But development of soybeans with enhanced functionality
characteristics-such as healthier oil attributes, improved
animal nutrition, and more palatable food quality-is
progressing.
“Whether U.S. farmers will continue to expand their use
of biotech seed depends, in part, on the acceptance of biotech
crops in domestic and foreign markets. Farmers in Argentina
and Canada are growing biotech crops as well. Some
governments, such as the European Union and Japan, require
labeling of foods containing biotech ingredients, and other
countries are considering similar labeling policies. There
is also some debate regarding whether to segregate biotech
and non-biotech crops in the marketing chain. Segregation
of non-biotech soybeans would add to producers’ and grain
handlers’ costs, but consumers’ willingness to pay premiums
necessary to cover these costs is uncertain.
“Farm Structure: Census of Agriculture data indicate
that 354,692 U.S. farms raised soybeans in 1997, down
from 511,000 in 1982. With more acreage and fewer farms,
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harvested soybean acreage per farm increased from 114 acres
in 1978 to 186 acres in 1997. While 77 percent of the farms
growing soybeans were small farms (less than 250 acres),
these farms accounted for only 34 percent of 1997 soybean
production. Individual or family farms accounted for 82
percent of farms producing soybeans and 71 percent of
soybean production in 1997. Partnerships and small familyheld corporations accounted for much of the remainder,
while other corporations produced only 0.4 percent of the
total soybean crop. Tenant farmers accounted for 17 percent
of U.S. soybean production, full owners produced 15
percent, and part owners produced the rest.
“Domestic Uses of Soybeans: Domestically, nearly all
soybeans are processed (crushed) to extract the oil for food
and industrial use and the high-protein meal for animal feed.
A comparatively small amount of whole soybeans is used for
seed, on-farm dairy feed, and direct food uses such as tofu.
“Soybean crushing operations are generally located
near major soybean production regions, with easy access to
rail and barge carriers that transport products to domestic
feed markets and to export markets via ports located on the
Gulf of Mexico. Soybean meal is the most valuable product
obtained from soybean processing, ranging from 50 to
75 percent of total value (depending on relative prices of
soybean oil and meal). Soybean meal is the world’s dominant
high-protein feed, accounting for nearly 65 percent of world
supplies. Livestock feed accounts for 98 percent of soybean
meal consumption. The remainder is used in human foods
such as bakery ingredients and meat substitutes.
“Soybean oil’s contribution to soybean value is smaller,
as it constitutes just 18-19 percent of the soybean’s weight.
Yet soybean oil accounts for about two-thirds of the
vegetable oils and animal fats consumed in the United States.
It is used mainly in salad and cooking oil, bakery shortening,
and margarine, but also has a number of industrial
applications. Worldwide, soybean oil is the largest source
of vegetable oil, but palm oil, whose use has grown rapidly,
looks likely to displace soybean oil’s top ranking within a
few years” Continued. Address: USDA Economic Research
Service.
3388. Benavidez, Raquel; Gosparini, C.O.; Morandi, E.N.
2001. Vegetable soybean in Argentina: Breeding cultivars
adapted to local production environment. In: T. Lumpkin, ed.
2001. Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 17-20. [5 ref]
• Summary: The soybean is Argentina’s main crop; most
soybean production is concentrated in the Pampean Region.
Argentina is presently the world’s largest exporter of soybean
meal and soybean oil. There is no tradition of vegetable
soybean cultivation and consumption in the country, so
the authors started a breeding program to obtain cultivars
adapted to the local environment; the ﬁrst trials were in

1993-94. Agata became the ﬁrst vegetable soybean variety
developed in Argentina. Address: 1. Cátedra de Mejormiento
Vegetal y Producción de Semillas. CIUNR Facultad de
Ciencias Agrarias. Universidad Nacional de Rosario. C.C.
14, 2123 Zavalla, Santa Fe Argentina. E-mail: silvestri@
arnet.com.ar.
3389. Bernard, Richard L. 2001. Breeding vegetable
soybeans in the Midwest. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 21.
• Summary: Fifty large-seeded vegetable type soybeans,
mostly from Japan and Korea, are maintained in the USDA
germplasm collection at the University of Illinois. When
these vegetable cultivars are grown in the Midwest, they are
more subject to our disease and insect pests, and to drought
stress and shattering at maturity. Address: Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois 61801.
3390. Nuntapunt, Montha. 2001. Using Trichoderma
harzianum for vegetable soybean basal stem rot control.
In: T. Lumpkin, ed. 2001. Second International Vegetable
Soybean Conference. Pullman, Washington: Washington
State University. 202 p. See p. 135-137. [5 ref]
• Summary: Contents: Introduction and methods. Results.
Conclusions. Address: Chiangmai Field Crops Research
Center, Maejo, Sansai District, Chiangmai 50290, Thailand.
3391. Patil, P.V.; Basavaraja, G.T. 2001. Management of
soybean rust by fungicides and host plant resistance. In: T.
Lumpkin, ed. 2001. Second International Vegetable Soybean
Conference. Pullman, Washington: Washington State
University. 202 p. See p. 147-151. [9 ref]
• Summary: Contents: Introduction and methods. Results
and discussion. Summary. Address: 1. Pathologist 2.
Breeder. Both: All India Co-ordinated Research Project on
Soybean, Univ. of Agricultural Sciences, Dharwad-580 005,
Karnataka, India.
3392. Pengue, Walter. 2001. The impact of soybean
expansion in Argentina. Seedling (Quarterly Newsletter of
Genetic Resources Action International, Barcelona, Spain)
18(3):18-21. Spring. [1 ref]
• Summary: A summary of the socio-economic and
environmental implications of the very rapid growth of
transgenic soybean production in Argentina. Contents:
Summary. Introduction. New technologies (direct seeding
and herbicide-resistant genetically modiﬁed crops). A shock
to the system. Goodbye to the rural economy. The need for
government support. Problems ahead for Roundup Ready
soybeans.
During the last 25 years, soybean production on the
Argentine Pampas has increased from 38,000 acres in 1970
to 10 million acres today. About 70% of these soybeans
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are crushed in local plants, then the products are exported,
providing 81% of the world’s exported soybean oil and 36%
of the soybean meal.
Both of the new technologies which have fuelled the
soybean’s exponential growth in Brazil depend on the use
of herbicides, such as glyphosate (the active ingredient in
Monsanto’s Roundup)–which explains the rise in sales of this
herbicide from 1.3 million liters in 1991 to 59.2 million liters
in 1998.
Direct seeding has reduced serious soil erosion and
the subsequent loss of soil fertility, put it has caused new
problems, including the emergence of new diseases and
pests, a signiﬁcant reduction of levels of nitrogen and
phosphates in the soil, and now herbicide-resistant weeds.
The intensiﬁcation of agriculture has led to the rise
of large farms and the disappearance of many small
and medium-sized businesses, together with a rise in
unemployment.
A sidebar states that, contrary to seed industry claims,
Roundup Ready (RR) soybeans clearly require more, not
less, herbicide that conventional soybeans–about 0.5 lb (0.23
kg) more active herbicide ingredient per acre planted in
2001.
Evidence also shows that RR soybeans produce 5-10%
less yield per acre compared with identical conventional
varieties grown under similar soil conditions. This is
probably because the root nodule bacteria responsible for
nitrogen ﬁxation are very sensitive to Roundup and to
drought. Address: Agricultural engineer, Univ. of Buenos
Aires, Argentina.
3393. Liebold, Kelvin; Baumel, Phil; Wisner, B. 2001.
Brazil’s soybean production–Production inputs. Ag Decision
Maker: A Business Newsletter for Agriculture. Oct. See:
www.extension.iastate.edu/agdm/articles/leibold/LeibOct01.
htm.
• Summary: Contents: Soils and fertility. Weed control.
Diseases and insects. Machinery.
“The estimated yield for Brazilian soybeans is 45
bushels per acre while the U.S. average yield has been
around 38 bushels.”
“Soils and fertility: Most of the soils in the new areas
being developed in Brazil are classiﬁed as tropical soils, or
what is known as Oxisols. The subsurface horizon contains
only hydrated oxides of iron and aluminum along with
kaolinite clays and quartz sand. The soils are subject to the
formation of “hardpans”. These are “old” soils. The two
largest areas of these soils are the Amazon Basin and the
Congo Basin of Africa.
“The Oxisols are highly weathered soils with low native
fertility and low organic matter. They can be very productive
when supplemented with lime and phosphorus. The addition
of lime and phosphorus helps minimize the aluminum
toxicity. Aluminum toxicity is often the major limiting factor

for crop production with very acid soils. As the toxicity
increases the root development decreases. Many native
plants have high tolerances to aluminum toxicity.” Address:
Professors of economics, Iowa State Univ.
3394. Javaheri, F.; Baudoin, J.P. 2001. Soya bean. In: R.H.
Raemaekers, ed. 2001. Crop Production in Tropical Africa.
DGIC (Directorate General for International Co-operation),
Ministry of Foreign Affairs, External Trade and International
Co-operation, Brussels, Belgium. See p. 809-28. *
3395. Charles, Daniel. 2001. Lords of the harvest:
Biotech, big money and the future of food. Cambridge,
Massachusetts: Perseus Publishing. xix + 348 p. Illust. Index.
24 cm. [50+* ref]
• Summary: From the publisher: “The food we eat is being
transformed before our eyes. Biotech companies are creating
designer crops with strange powers–from cholesterolreducing soybeans to tobacco plants that act as solar-powered
pharmaceutical factories. They promise great beneﬁts: better
health for consumers and more productive agriculture. But
the vision has a dark side, awakening fears of proﬁt-driven
tampering with life.
“In Lords of the Harvest, Daniel Charles tells the real
story behind ‘Frankenstein foods’–the one you won’t hear
from the biotech companies or their ﬁercest opponents. He
reveals for the ﬁrst time the cutthroat scientiﬁc competition
and backroom business deals that led to the ﬁrst genetically
engineered foods: Flavr Savr tomatoes, Roundup Ready
soybeans, and insect-poisoning corn and cotton. And he
exposes the secrets of campaigns on both sides of the
Atlantic aimed at bringing down the biotech industry. It’s a
tale of scientiﬁc, business, and political intrigue, unfolded in
stunning detail.
“Lords of the Harvest traces the story of three young
scientists who were lured away from academia in the 1980s
to work at Monsanto, a chemical company muscling its way
into biotechnology. These three scientists wanted to make
plants more productive. They wanted to end world hunger.
They wanted to be on the vanguard of a green revolution.
They had no idea what was in store.
“By the end of the 1990s, Monsanto–universally
described by its competitors as the epitome of arrogance–had
become the single most powerful force in the international
seed business. Charles explains how Monsanto’s ambition,
and its aggressive business tactics, ignited a ﬁrestorm of
anger on several continents. Activists proved willing to
employ almost any argument, and kindle any fear, to further
the cause of bringing down Monsanto’s empire.
“Lords of the Harvest is a must-read for anyone wishing
to understand how genetically engineered crops came to be,
and why they became controversial. It also points the way
beyond the current battle, toward a deeper understanding of
agriculture and the environmental burden imposed on Earth
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by humanity’s need for food.
“A riveting tale of boundless ambition, political intrigue,
and the quest for knowledge, Lords of the Harvest is
ultimately a story of idealism, and conﬂicting dreams about
the shape of a better world.”
Contents:
Acknowledgments.
Prologue.
1 The First Transformation: January 1983 (Rob Horsch,
Jeff Schell, Van Montagu, Mary-Dell Chilton, Ernest (“Ernie
the Cork”) Jaworski. On 27 April 1999, the pioneers of
Monsanto’s venture into biotechnology–Stephen Rogers,
Ernest Jaworski, Robert Horsch and Robert Fraley–receive
the National Medal of Technology from President Bill
Clinton at the White House).
2. Marching on Washington.
3. “Everything Was Worth Doing.”
4. The First Useful Gene: Bacillus thuringiensis. and
Its Many Inventors (Wayne Barnes, Boehringer, Mycogen,
Corrina Herrnstadt).
5. Gifts of God (Fred Gould, ecologists and regulation).
6. Genes That Love Poisons (Robert “Robb” Fraley,
“The long search for a Roundup-tolerant gene was over”).
7. Triumphs of Tinkering (DeKalb Genetics).
8. Forces in Opposition.
9. Seed Wars (Roundup-Ready soybeans 1996, Pioneer
Hi-Bred International, Delta and Pine Land Company)
10. The Tomato That Ate Calgene (Flavr Savr, Jeremy
Rifkin, Frankenfoods).
11. Tremors of Anticipation.
12. Summers of Triumph, Summers of Discord (Percy
Schmeiser convicted of infringing Monsanto’s patents).
13. Power Plays (DuPont, DeKalb).
14. Backlash (Greenpeace).
15. The Wheels Come Off (genetically engineered crops
lose support, provoke opposition).
16. The Deluge (1999).
17. Global Claims.
18. Perched on a Precipice (2000, “the battle over
biotechnology had settled into trench warfare”)
19. Inﬁnite Horizons (Sept. 2000).
Epilogue.
Notes on Sources.
Soybeans and Roundup-Ready soybeans are mentioned
throughout the book: see Index. Address: Science reporter,
technology correspondent for National Public Radio and
New Scientist, Lives in Washington, D.C. with his wife and
their two daughters.
3396. Finan, Turlough M.; O’Brian, Mark R.; Layzell,
David B.; Vessey, J. Kevin; Newton, William. eds. 2001.
Nitrogen Fixation: Global Perspectives. Proceedings of the
13th International Congress on Nitrogen Fixation Hamilton,
Ontario, Canada 2-7 July 2001. Wallingford, Oxon, England:

CABI Publishing. xx + 553 p. Illust. Index. 26 cm.
• Summary: The ﬁrst major event is the “Johanna Döbereiner
Memorial Lecture,” by J.I. Baldani, V.L.D. Baldani, and
V.M. Rein (of Embrapa Agrobiologia, BR 465, Km47,
23851-970 Seropedica, Rio de Janeiro, Brazil). A portrait
photo shows Johanna. The paper begins: Johanna Döbereiner
was born in the former Czechoslovakia in 1924, immigrated
to Brazil in 1950 and became a Brazilian citizen by option
in 1956. She was an extremely enthusiastic person in the
ﬁeld of Biological Nitrogen Fixation (BNF) which began,
almost incidentally, when she was employed by the Research
Department of the Brazilian Ministry of Agriculture
(nowadays Embrapa) to work in the soil microbiology area.
Her ﬁrst publication was in 1951 and referred to the effect of
cover vegetables on soil microbe populations. Together with
her colleagues she identiﬁed in 1958 the ﬁrst rhizosphere
nitrogen-ﬁxing bacterium, named Beijerinckia ﬂuminensis,
associated with sugarcane plants grown in Rio de Janeiro
State. The persistent green color of the grass plants grown on
the campus around Embrapa stimulated the young scientist
to discover another rhizosphere nitrogen-ﬁxing bacterium.
This bacterium was named Azotobacter paspali (1966) since
its occurrence was predominantly found on the rhizoplane of
Paspalum notatum cv. batatais. Other groups later conﬁrmed
this unique association and the amount of ﬁxed nitrogen
(around 30 kg N per ha per year) was quantiﬁed using
sophisticated techniques such as the 15N isotopic dilution
method.
“Despite her important work with grasses, her greatest
contribution occurred in the legume ﬁeld, when together
with other Brazilian scientists between the years 1960 and
1970, she convinced the organizers of the Brazilian Soybean
breeding program to select soybean varieties dependent
only on the BNF process. This approach allowed Brazil to
become the World’s second largest soybean producer and
has saved more than a billion dollars annually in nitrogen
fertilizer. It has enabled Brazil to compete successfully in the
international market through the production and export of
soybean where BNF, biological control and zero tillage are
low cost techniques commonly applied.”
In the index under Glycine max soybeans are mentioned
as follows:
118-122, 149, 254, 256, 311, 437, 454, 519, 522
BNF and 3, 340, 341-344, 346-350, 352, 352, 358
enzymes 314, 315-316, 440
ferritin 185, 186
genes 95, 285, 395, 402
genistein 328, 420
genomics 95-96, 100
hydrogen 321, 322
inoculants 493, 496
LCOs 328-329
lumichrome 321-322
Maple Glenn cv. 435
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nickel deﬁciency 201-203
nitrate 451, 452
promiscuous 346-350, 358
purine synthesis 246
ROS 197, 198
symbiosis 213, 309, 327-328, 420, 489 Address: 1.
Dep. of Biology. McMaster Univ., Hamilton, ONT L8S 4K1
Canada.
3397. Carter, Jeffrey. 2002. More research dollars needed
to breed export soybeans: There’s less focus on producing
new lines of foodgrade soybeans than on herbicide resistant
beans. Ontario Farmer (Canada) 34(47):16. Jan. 15.
• Summary: This was the message of soybean exporter
Michael Loh to farmers at the Southwest Agricultural
Conference at Ridgetown. Loh emphasized that the Ontario
soybean industry must respond to the needs of its customers.
“My vision for southwestern Ontario and Canada is for
us to have the image as being the place to go for the best
foodgrade soybeans.”
Roundup Ready varieties tend to produce a smaller
sized bean, yet many Japanese customers want larger-seeded
varieties–according to Morris Sagriff, a Lambton County
farmer. A photo shows Michael Loh.
3398. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. Researchers look to
modify current system for identifying SCN races. 9(1):1-2.
Feb.
• Summary: “Following decades of work by nematologists
and soybean breeders, growers today have access to a large
number of varieties with excellent agronomic characteristics
and resistance to soybean cyst nematode (SCN). Many
growers are so pleased with the results that they continue to
use the same resistant varieties year after year.
“But, continuing that practice can create bigger
SCN problems over time, according to Terry Niblack,
nematologist with University of Illinois Extension and
professor in the Department of Crop Sciences.
“’Because resistant varieties do not have complete
resistance, repeated use of the same variety will allow a
few nematodes to develop and reproduce,’ she says. ‘Those
nematodes are adapted to the resistant variety and can
build up rapidly to levels that will reduce yield. This yield
reduction often remains hidden for years in ﬁelds that appear
healthy.’
“The adaptation of SCN to resistant varieties is often
referred to as ‘race shift.’ To farmers and seed producers
used to dealing with the concept of race in Phytophthora
or wheat stem rust, it would seem that this effect is rather
straightforward. By putting selection pressure on the SCN
population, it will soon shift to a new race that is not
controlled by the resistance.
“’Our understanding of SCN was certainly at that level

in 1970 when the ﬁrst race system was published,’ Niblack
says. ‘Today, however, we know that the race designation
represents only an average for a population of SCN. The
designation is based on a pattern of rating resistance to four
differential lines–Pickett, Peking, PI 88788, and PI 90763.
The current races, in fact, do not represent speciﬁc genotypes
with mutually exclusive genes for resistance.’
“Although the current race system has allowed
development of resistant varieties that have saved growers
billions of dollars, it does not allow researchers to keep up
with changes in soybean genetics and SCN genetic diversity
that may occur in the future.
“’We have deﬁnitely reached a dead end with the
usefulness of the current race system,’ Niblack says. ‘The
choices today are not to keep or modify it, but instead to
either modify it or junk it entirely.’
“As a result, a group of nematologists, geneticists, and
soybean breeders with years of experience working with
SCN recently met under the auspices of the United Soybean
Board to modify the current race system. The changes were
purposely made to be as conservative as possible.
“Under the new system, the concept of races will be
replaced with a designation by HG Type. The term comes
from Heterodera glycines, which is the Latin name for SCN.
The use of the term type is free of the implications of race as
a genotype designation.
“The variety Pickett will also be dropped from the list of
lines used to determine the designations. Pickett was derived
from Peking and has no known genes that are different for
resistance to SCN. Four new sources of SCN resistance,
which have been identiﬁed in recent years, will be added as
indicator lines.
“’This new system will probably not come into common
use with growers in the immediate future,’ Niblack says.
‘Currently it is primarily being used as a tool for soybean
and nematode geneticists to more precisely describe SCN
populations than with the race system. In a few years,
however, the HG Type system will likely replace the race
system unless a new system based on the SCN genotypes is
developed by then.’
“She notes that the current recommendation for growers
with SCN infestations to rotate their resistant varieties by
switching sources of resistance remains unchanged.
“’Most growers do not know what races occur in their
ﬁelds and most will not need to know what HG Type they
have,’ Niblack says. ‘For those who do want to know, we are
working on a modiﬁed HG Type test based on the sources
of resistance available to growers. Seed companies that
currently label their soybean varieties according to race
resistance will eventually have to come up with a more
informative label.’
“’She emphasizes that none of this changes the fact
that SCN can still cause major yield losses for growers with
infested ﬁelds

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1228
“’The rules are still the same,’ Niblack says.–’If a ﬁeld
has not been tested for SCN, test it. If a ﬁeld has SCN,
monitor it. If resistant varieties are used, do not use the same
one in the next rotation.’”
A color photo shows: Terry Niblack, nematologist in the
U of I’s Department of Crop Sciences, examines a soybean
plant for signs of SCN infestation. She recently served as the
member of a scientiﬁc panel that has developed an improved
system for describing the various SCN populations found in
a ﬁeld.
Note: This is the ﬁrst issue of this periodical printed with
color ink on glossy paper.
3399. Syngenta. 2002. Touchdown herbicide: Better weed
control, better yields (Ad). Soybean Digest. Mid-March.
Inside front cover and p. 3.
• Summary: When you use Touchdown herbicide with IQ
Technology instead of Monsanto’s Roundup UltraMAX,
you can go to any dealer and choose any brand of
Roundup Ready seed including Pioneer Hi-Bred and
NK [Northrup King]. For more information, go to www.
syngentacropprotection.com or call your Syngenta dealer.
Address: Syngenta Crop Protection, Inc., P.O. Box 18300,
Greensboro, North Carolina 27419.
3400. Pharmacia Corporation. 2002. Annual report–2001:
Passion. Courage. Tenacity. Peapack, New Jersey. 72 p. 28
cm.
• Summary: This is the second annual report since 31 March
2000 when Monsanto, the world’s leading agricultural
biotech company, merged with Pharmacia & Upjohn (a
large pharmaceutical company), and the new company was
renamed Pharmacia Corporation.
Monsanto (p. 25), Pharmacia’s “agricultural subsidiary
is the world leader in a agricultural biotechnology and the
agricultural productivity market.” Roundup herbicide “is the
world’s leading crop-protection brand.” Monsanto also sells
leading seed brands, including Asgrow and DeKalb.
In Oct. 2000, Pharmacia sold a 15% interest in
Monsanto in an initial public offering. Since that time,
the value of Monsanto has increased more than 50% to
approximately $8 billion. While 2001 sales of $5.5 billion
were essentially unchanged from the previous year, the
global number of acres planted with biotechnology traits
developed by Monsanto increased by 14%, to 118 million.
Monsanto “is exceptionally well positioned for future
growth as a stand-alone company following its planned
spin-off during [the fourth quarter of] 2002. It will be at
the forefront of a new ‘green’ revolution with products
that reduce the need for chemicals to control weeds and
insects, and with higher-yielding crops that increase food
production and nutritional quality while helping preserve the
environment.”
For more on Monsanto see: Discontinued operations (p.

40-41, 56-57).
Accompanying the report is a “Notice of annual meeting
of shareholders, Tuesday, April 30, 2002” (21 p.). Address:
100 Route 206 North, Peapack, New Jersey 07977. Phone:
(888) 312-8333.
3401. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. Researchers prepare for
threat from new soybean disease. 9(2):1-2. June.
• Summary: “The fungal disease known as soybean rust has
long been a factor limiting soybean production in Australia
and parts of Asia. Rust is caused by two fungal pathogens,
of which the Asian form is much more aggressive. Yield
losses of more than 80 percent have been reported from
experimental trials in that region. The much milder form of
the disease has existed in South America and the Caribbean
for many years with only minor problems.
“Recently, however, the more aggressive Asian form
has spread to Africa and to the major producing areas of
Brazil and Paraguay in South America. And, according to
Glen Hartman, a USDA Agricultural Research Service plant
pathologist at the University of Illinois, that development has
left the United States vulnerable to future outbreaks of this
major disease.
“’Asian rust was found for the ﬁrst time in South
America during late 2001 and again in 2002, where it
has caused severe damage to some ﬁelds on susceptible
varieties,’ Hartman says. ‘The fungus produces airborne
spores that are carried by winds in the upper atmosphere and
could potentially be carried by tourists and movement of
plant materials. With so much movement between the U.S.
and South America, entry of this disease into North America
now seems inevitable. It is imperative that our soybean
industry is prepared to combat this potentially destructive
disease once it is introduced.’
“He notes that a USDA computer simulation indicated
that the disease could cause yield losses up to 40 percent in
the major production areas if it becomes established in the
U.S.
“’The yield losses result from rust lesions which cover
most of the leaf area and cause premature defoliation,’
Hartman says. ‘Both of those factors greatly reduce
photosynthesis in the plants. Heavily infected plants also
have fewer pods and lighter seeds. Marketable yields are
reduced even more by the resulting poor seed quality.’
“To help counter this threat, Hartman and collaborators
X. B. Yang from Iowa State University and Reid D. Fredrick
and Morris R. Bonde from the USDA’s Foreign DiseaseWeed Science Research Unit at Fort Detrick, Maryland have
launched a concerted research effort. With support from the
United Soybean Board, this project will examine several
options for controlling this disease and developing new
sources of genetic resistance.
“’One focus will be to determine the resistance and
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susceptibility of the soybean varieties currently grown in the
U.S.,’ he says. ‘We will be testing a core set of varieties from
both the southern and northern areas of the U.S. at different
locations worldwide where the disease already exists. In
addition, some U.S. soybean varieties will be tested at the
USDA’s biological containment facility at Fort Detrick.’
“Researchers will also be screening for sources of
resistance in the exotic germplasm from the USDA’s
collection at the U of I. In addition, they will carry out
extensive testing of promising sources of resistance from
varieties that have been identiﬁed in China, Thailand, and
Zimbabwe.
“Hartman further points out that the potential for the
disease to spread in the U.S. will likely be dependent on the
climatic patterns in different regions. In Asia, the intensity of
the disease has long been dependent on seasonal air currents,
temperatures, and moisture in the air.
“’We plan to work with climatologists and soybean
breeders to map the high and low risk zones within the U.S.,’
he says. ‘This approach uses computer simulations and
geographic information systems to determine the frequencies
at which the growing seasons favor development of the
disease in speciﬁc growing areas.’
“In another part of the project, researchers will examine
the potential use of fungicides and other methods for
economic control of the disease. The work will especially
focus on determining the optimum stage of disease
development for applying a fungicide treatment.
“’This work is important because more information
is needed to determine when the best time is to apply a
treatment,’ Hartman says. ‘In southern Africa, they are
managing rust by spraying fungicides up to three or four
times during the growing season. One spray, however, should
be sufﬁcient if applied at the proper time.’
“He points out that such preparations can go a long way
toward preventing devastating results from the potential
arrival of this disease. ‘The disease is not here yet, and there
certainly is no reason to panic,’ he says. ‘What’s needed
is for us to be prepared. We must learn as much as we
can about this disease and how to control it before we are
confronted with a major problem. The potential disruptions
to our soybean crop can be greatly reduced by developing
new sources of resistance and having management
techniques in place for controlling the threat.’”
A large photo shows: “Glenn Hartman, USDA plant
pathologist at the U of I, examines soybean plants [live in the
ﬁeld] for any signs of the fungal disease soybean rust. The
recent discovery of this disease in South America for the ﬁrst
time has led scientists to begin a comprehensive research
program aimed at meeting the potential threat if it reaches
the U.S. in the next few years.”
3402. Canadian Soybean Bulletin (CSEA, Chatham, Ontario,
Canada). 2002. Overview of Ridgetown College, University

of Guelph. Summer. p. 1-2.
• Summary: “The Western Ontario Experimental Farm, now
known as Ridgetown College, University of Guelph, was
established in 1922 for the purpose of agriculture crop and
livestock research and development. In 1951, the College
introduced its ﬁrst two-year residential diploma educational
program in agriculture. Today, there are over 4,200 graduates
of Ridgetown College. Currently educational programs
include diplomas in Agriculture, Horticulture and Veterinary
Technology.”
“Speciﬁcally in soybeans, there are research programs
that cover the following area: soybean breeding and
germplasm improvement, soybean agronomy, disease and
insect control, economics, weed management, and feeding
trials speciﬁcally in swine. The soybean breeding program
concentrates on variety development for the MG I and MG II
maturity zones as well as germplasm enhancement. Varieties
released from the program include a number of higherprotein, yellow-hilum varieties suitable for export markets.
This includes the following lines currently being grown
commercially: RCAT Bobcat, RCAT Legacy, Ivory CK-01
and PRO 30-02.
“The germplasm development portion of the program
attempts to modify the intrinsic properties of seed (protein,
oil, carbohydrates) to produce a soybean of higher value
for premium based production. Currently efforts have been
targeted toward modifying the oil proﬁle within soybeans.
This includes decreasing linolenic acid and the saturated fats
as well as increasing the monounsaturated fatty acid, oleic,
to improve oil stability and nutritional characteristics. To
date several soybean lines with unique modiﬁed oil proﬁles
have been developed. The most advanced traits in terms of
breeding are the low linolenic acid soybeans.” Address: Box
1199, Chatham, ONT, Canada N7M 5L8.
3403. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. U of I launches new
center for studying soybean pathogens. 9(3):2-3. Oct.
• Summary: “Although considerable research money has
been spent to combat a wide range of soybean diseases, there
has not been any systematic effort over the years to preserve
and collect samples of the various pathogens that cause those
diseases. As researchers retire or move on to other projects,
there is a real danger of losing isolates of the pathogens that
could be used to help control major soybean diseases ranging
from cyst nematode to sudden death syndrome.
“’Assembling an extensive and genetically diverse
collection of soybean pathogens in one location would
provide an invaluable resource for identifying new genes
for resistance in soybeans and understanding the genetics of
the pathogens that cause major soybean diseases,’ says Glen
Hartman, USDA plant pathologist in the Department of Crop
Sciences at the University of Illinois. ‘In recent years, it has
become abundantly clear that such a collection is essential if
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we are to protect the long-term productivity of the soybean in
the U.S.’
“To meet this need, Hartman and other collaborators
across the country have recently begun assembling just
such a collection at the U of I’s National Soybean Research
Laboratory. The National Soybean Pathogen Center will
focus on collecting, maintaining, and studying a wide range
of bacterial, fungal, nematode, and viral pathogens.
“Initial support for the project came from the United
Soybean Board, the American Seed Trade Association, and
the USDA Agricultural Research Service. Recent funding
includes a grant from the USDA-IFASF Program.
“’The main function of the center is to provide soybean
pathogens to researchers who are working on host resistance
as a means of reducing yield losses caused by disease,’
Hartman says. ‘The center also will widely disseminate
information about the accessions in the collection and
present workshops so that researchers can work more
efﬁciently with the pathogens.’
“The Center is committed to maintaining the soybean
pathogens in a viable and stable state, while maintaining all
original properties. The collection will serve as a reference
collection for researchers in both the public and private
sectors.
“’We will describe and document the variations in the
soybean pathogens from our collection,’ Hartman says. ‘All
that information will be made readily available to other
interested researchers. We also will assist other scientists
in identifying soybean pathogens and studying variations
among the samples in the collection as they relate to
understanding pathogen biology and the interactions with the
hosts.’
“Hartman notes that the collection will include living
pathogens, representing the range of genetic diversity within
bacteria, fungi, nematodes, and viruses that are considered
important for improving soybean germplasm. Other
programs at the center will focus on training in germplasm
screening and developing research strategies for better
understanding pathogen diversity.
“’An accession number will be allocated to each
incoming strain,’ he says. ‘Those that are further puriﬁed
or selected will be assigned a new accession number. A top
priority will be to maintain the identity and viability of the
strains in the collection. Some pathogens will be maintained
as frozen stock, while others may be kept on living plant
material.’
“Accessions in the collection will be distributed through
an online catalogue without any charge. The collection will
be housed at the National Soybean Research Center (NSRC)
on the U of I campus. Other cooperators on the project will
maintain duplicate collections at several different locations.
“He further points out that the location of the center
at the NSRC provides ready access to the USDA Soybean
Germplasm Collection at the U of I.

“’This unique collection contains more than 16,000
soybean accessions and more than 1,000 accessions
of the progenitor of the soybean,’ Hartman says. ‘The
germplasm collection also has about 1,000 accessions of
the wild perennial Glycine species. We expect to have
strong collaboration between the curator of the germplasm
collection and the scientists working with the pathogen
collection, all of which should prove of great beneﬁt for
soybean producers as new resistant soybean varieties are
developed and released.’”
A photo shows: “Glen Hartman, USDA plant pathologist
at the University of Illinois, prepares soybean seedlings
for laboratory testing for signs of disease. The NSRL
was recently selected as the site for the national soybean
pathogen center which will focus on collecting, maintaining,
and studying a wide range of bacterial, fungal, nematode,
and viral pathogens.”
3404. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. National study ﬁnds use
of biotech soybeans beneﬁts environment. 9(3):4-5. Oct.
• Summary: “The Council for Agricultural Science and
Technology (CAST), a non-proﬁt consortium of scientists,
released a comprehensive report on June 25, 2002 detailing
the environmental safety and environmental beneﬁts
of commercial biotechnology-derived crops, including
soybeans.
“’In the past, isolated studies regarding the
environmental impact of biotechnology-derived crops
appeared to present conﬂicting results,’ says Teresa Gruber,
the executive vice president of CAST. ‘Teams of researchers
assembled by CAST have reviewed and analyzed the
published studies in the context of current farming practices,
and the results clearly show that soil, air and water quality
are enhanced through the responsible use of current
biotechnology-derived soybean, corn and cotton crops.’
“Three independent teams of CAST researchers
reviewed the available scientiﬁc literature to compare
the environmental impacts of biotechnology-derived
and traditional crops. The researchers are afﬁliated with
Washington State University, the University of Illinois,
Clemson University, and the National Center for Food and
Agricultural Policy.
“’The study was based on nine criteria including
changes in pesticide use patterns, impacts on beneﬁcial
insects, pest resistance, soil management, land use efﬁciency,
impacts on biodiversity and, of course, human exposure,’
says Allan Felsot, Washington State University professor.
“Speciﬁc ﬁndings for one of the most widely planted
biotech-derived crops, herbicide-tolerant soybeans, include
the following:
“+ Soil Quality–No-till soybean acreage in the United
States has increased signiﬁcantly since the introduction of
herbicide-tolerant soybeans. No-till often results in less soil
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erosion, dust and pesticide runoff as well as increased soil
moisture retention.
“+ Water Quality–Use of biotechnology-derived
soybeans enable farmers to use a more benign herbicide that
rapidly dissipates in the soil and water.
“+ Air Quality–Greenhouse gas emissions from some
farm operations decreased by an estimated 88 percent as a
result of biotech soybeans planted in a no-tillage system,
which may help slow global warming.
“+ Biodiversity–The no-till practices commonly
associated with biotech soybeans provide a more favorable
habitat for birds and other wildlife. No-tillage systems
provide food and shelter for wildlife such as pheasants and
ducks.
“+ Land Use Efﬁciency–Biotechnology-derived
soybeans may lead to increased yields through improved
weed control and the adoption of narrow-row spacing.
“The study found similar beneﬁts for corn and cotton
crops derived through biotechnology. David Onstad from
the Department of Natural Resources and Environmental
Sciences at the U of I was one of two scientists who prepared
the corn portion of the report.
“’We literally reviewed hundreds of scientiﬁc documents
and we concluded that biotechnology-derived corn has had a
positive effect on the environment,’ Onstad says.
“Corn was a more complicated crop to review because
there is Bt corn to control insects, there are herbicideresistant hybrids, and there are hybrids used for animal feed
as well as human food.
“’Deﬁnitely, Bt corn has reduced pesticide use,’ Onstad
says ‘And there was no evidence that non-target species
are affected, in a negative way, by biotechnology-derived
hybrids. There was no evidence that these hybrids have
or will become off-site weeds either. Also, we expect that
human exposure to toxins has been reduced by the use
of biotechnology-derived corn hybrids–both toxins from
chemical pesticides as well as naturally occurring toxins such
as aﬂatoxin.’
“He points out that, although we have had positive
environmental impacts from biotechnology-derived
soybeans, corn, and cotton, we need to continue to monitor
present and future biotechnology-derived crops and conduct
public-based research to measure their efﬁcacy.
“Onstad further notes that the report contains ten
recommendations about the research needed to effectively
monitor emerging biotech crops and technologies. The report
was commissioned by the United Soybean Board, a nonproﬁt organization representing soybean farmers in United
States.
“Founded in 1972, CAST is a non-proﬁt organization
composed of scientiﬁc societies and many individual,
student, company, non-proﬁt and associate society members.
CAST assembles, interprets and communicates sciencebased information regionally, nationally and internationally

on food, ﬁber, agricultural, natural resource and related
societal and environmental issues to our stakeholderslegislators, regulators, policy makers, the media, the private
sector and the public.
“The full report is available at the following website:
http://www.cast-science.org/biotechnology/index.
html#biotechcropsbeneﬁt. “
3405. Ontario Soybean Growers Newsletter. 2002. Ontario
farmers quickly adopting herbicide-tolerant [Roundup
Ready] soybeans. Oct. p. 5.
• Summary: Note: Herbicide-tolerant soybeans have been
genetically engineered so that the herbicide kills weeds but
not the soybean plants on which it is sprayed.
“The rising trend of adopting herbicide-tolerant (HT)
soybeans and environmentally friendly no-till practices is
documented in a new report by the George Morris Centre.
“The study, surveying 352 Ontario soybean growers on
their cropping practices, found that 30 percent of Ontario’s
soybean acreage was planted to HT seed in 2001. The new
technology makes good economic and environmental sense,
because producers report making 1.7 fewer ﬁeld passes than
they did three years ago.
“Put into the context of the 2002 soybean crop, farmers
continue to vote with their seeders. Adoption rates have
increased again from 30 percent in 2001 to an estimated 40
to 45 percent of 2002 soybean acreage.
“’Our study also found a positive correlation between
size of operation and the adoption of HT seed and no-till
practices,’ says Cher Brethour, lead researcher for the
George Morris Centre. ‘Larger farm operations with gross
farm income of more than $200,000 tend to use more HT
soybeans, use better conservation tillage practices and leave
more crop residue on the land.’” Address: Chatham, ONT,
Canada N7M 5L8.
3406. Pioneer Hi-Bred International, Inc. 2002. A powerful
new generation of soybeans: Over 50 new Pioneer brand
varieties introduced since the year 2000–outyielding all
competitors across 10,000 side-by-side comparisons. Bred
for top yields, with strong emergence, disease and SCN
resistance, solid standability and smooth harvesting. It’s time
for you to experience the power of a New Generation (Ad).
Soybean Digest. Oct. p. 20-21.
• Summary: This two-page color spread shows a green
soybean pod, in the form of a human arm, ﬂexing its
mighty biceps. “Technology that yields. Pioneer: A DuPont
Company.” Address: Des Moines, Iowa.
3407. Russnogle, Russ. 2002. Bracing for the Asian invasion:
foliar soybean fungus could cost soybean farmers billions.
Soybean Digest. Oct. p. 11.
• Summary: About soybean rust, a foliar fungus
(Phakopsora pachyrhizi) was ﬁrst reported in Japan in
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1902. “It has since spread slowly around the world infecting
every continent except North America.” Soybean rust was
discovered in Brazil for the ﬁrst time this year. “Infected
ﬁelds can suffer yield losses of up to 80%.”
3408. Wright, David. 2002. Biotechnology: A brighter future.
Report. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(1):27. Oct.
• Summary: “Although advances in biotechnology in
the agricultural arena appear to be stalled by litigation in
the European Union, this uncertainty will be short lived.
While anti-biotech groups have been working to limit the
advancement of genetically enhanced crops, scientists have
been working overtime to discover and develop a battery of
new genes that will increase proﬁts for soybean growers.
“The next generation of novel genes for soybeans is
targeted to limit insect feeding by beetles and the diseases
they introduce. These genes are slated for introduction by
Monsanto in the next three or four years, depending on
regulatory approval.
“Enabled by checkoff dollars, public researchers
have been hard at work as well. Researchers at Iowa State
University recently announced they are ﬁeld-testing a
soybean line made resistant to soybean mosaic virus.
“’Soybean plants have no immune system.’ says Dr.
John Hill, plant pathologist, Iowa State University. ‘By
inserting the coat protein gene of the soybean mosaic virus
into the soybean, we can genetically engineer soybean genes
to be resistant to the virus.’ This concept is similar to how
children are immunized against polio. By giving the plant a
small dose of the virus, it becomes resistant.
“Viruses are primary targets for researchers because
of the magnitude of the yield loss they cause. U.S. soybean
growers lose an estimated 8.95 million bushels annually to
viruses. That equates to an annual loss of over $40 million.
With that amount of loss, big biotechnology companies can
justify the huge investment that it is going to take to solve
the problem.
“’It costs tens of millions of dollars to ﬁnd, develop
and release a novel gene in soybeans’ says Dr. Alan Walker,
director of global soybean research, Monsanto Company.
‘Add to that several million to get regulatory approval to sell
it.’
“’It is unlikely that researchers will utilize the tools
of biotechnology against all diseases. The cost is simply
too high’ says Dr. Walker. ‘Diseases that are more regional
in inﬂuence, such as white mold, brown stem rot and
Phytophthora root rot will most likely be targeted using
traditional methods.’
“Checkoff-funded research is playing a key role in
reducing losses from these diseases. Through innovative
programs such as the Illinois Soybean Checkoff Board’s
Managed Research Program and the North Central Soybean
Research Program, research is ongoing to ﬁnd solutions

these disease problems. Collectively, Iowa and Illinois
invested $1.4 million of checkoff money into disease
research in 2002. Through these investments and novel tools
developed through biotechnology, yield loss from disease
could someday be a thing of the past–or at least greatly
reduced. For more information log onto www.planthealth.
info.” Address: PhD, Plant Health Initiative Coordinator.
3409. Gullickson, Gil. 2002. More glitz than glitter:
Precision farming ﬁnally lets you pocket some cash. Soybean
Digest. Nov. p. 6-7.
• Summary: This new technology enables farmers to create
colorful ﬁeld maps that show yields, fertility, weed levels,
drainage, and nematode problems. As they build extensive
databases of information about their ﬁelds, more farmers are
discovering that precision farming, though expensive, can
be proﬁtable. Color photos show (1) Five small “precision
farming” ﬁeld maps related to fertilizer and chemical
applications. (2) Curtis Watson of Renville, Minnesota,
holding a 3-ring binder of multi-colored ﬁeld maps. He has
“used precision farming technology for nine years.”
3410. DuPont. 2002. Shift Happens!: That’s why there’s
authority (Ad). Soybean Digest. Dec. p. 18.
• Summary: Authority is a herbicide made by DuPont.
“Repeated use of Roundup alone may lead to weed shifts,
making weeds like waterhemp, lambsquarters and kochia
harder than ever to control.” www.authority.dupont.com.
3411. North Central Soybean Research Program (NCSRP).
2002. Celebrating 10 years: 1992-2002. Soybean Digest.
Dec. Insert. p. 1-12.
• Summary: Contains a NCSRP timeline: 1992–North
Central Soybean Research Program (NCSRP) is formed after
a meeting of farmers from ﬁve state checkoff boards: The
states included Iowa, Illinois, Michigan, Ohio, and South
Dakota.
1993 spring–Indiana, Minnesota and Wisconsin became
members of NCSRP.
1993 Dec.–NCSRP-funded research on tillage practices
and soil borne pathogens began.
1995–Programs on SDS and SCN were launched.
1996–Missouri and Nebraska joined NCSRP.
August 1997–The Soybean Cyst Nematode Coalition
was created with the key message to ‘Take the test. Beat
the pest.’ It was an innovative public/private partnership to
increase awareness of SCN.
November 1997–The public Expressed Sequence Tag
(EST) project was launched. It was one of the largest genome
studies ever conducted. Today, more EST’s have been
identiﬁed on the soybean than any other crop in the world.
1998–Kansas and North Dakota joined NCSRP.
October 1999–NCSRP launched a major communication
project, ‘Biotech Crops 2000: Separating Rumor from
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Reality,’ to provide growers with factual information related
to the planting and global acceptance of biotech soybean
varieties.
October 2000–NCSRP approved a project to use remote
sensing data to diagnose soybean yield limiting factors.
2001–Plant Health Initiative (PHI) was created. The goal
is to provide growers and industry with access to the most
current research information on soybean diseases and pests
in the U.S. Address: 4554 NW 114th St., Urbandale, Iowa
50322-5410.
3412. Pollack, Andrew. 2003. A new risk for altered crops:
weeds. International Herald Tribune (Paris). Jan. 15. p. 2.
• Summary: Abstract: The world’s most widely grown
genetically engineered crops soybeans, cotton, corn and
canola, developed to be impervious to a popular herbicide
are facing a new challenge to their continued long-term
use. The herbicide, known as Roundup, is beginning to
lose its effectiveness in controlling weeds. In the last few
years, weeds resistant to the herbicide have emerged in
Delaware, Maryland, California, western Tennessee and at
the edges of the Corn Belt in Ohio and Indiana. The problem,
crop scientists say, is the very success of the genetically
engineered crops, particularly the soybeans, which now
account for more than three-quarters of all soybeans grown
in the United States.
3413. Iowa Soybean Promotion Board. 2003. Progress report
2002. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(4):24-25. Jan.
• Summary: Soybean checkoff dollars are being used
to develop new markets and help produce a better crop.
Speciﬁcs: On-Farm Management Network. Plant Health
Initiative. Iowa State University. Soyfoods–Making a
culinary splash. Soy biodiesel–From farm to fuel. WISHH–
Providing nutrition with soy. Soy wax lights up demand for
U.S. soybeans.
“The On-Farm Management Network is an actionoriented program, enabling producers to show that they’re
using environmentally sound production practices while
achieving high performance. The program embraces a
systems approach to problem solving and decision-making,
collection, data processing and the use of performancebased management principles. The statewide network helps
producers analyze data, evaluate, validate and demonstrate
the in-ﬁeld performance of farm management systems. The
end result: improved management system performance in
their ﬁelds.”
“Iowa State University: Iowa soybean producers
invested over $1.5 million dollars in production and
genomics related research at Iowa State University (ISU)
in 2002. Results generated from this research will beneﬁt
soybean producers for decades.
“Scientists have discovered a way to make the soybean

resistant to soybean mosaic virus.
“Research on bean pod mottle virus and the bean leaf
beetle has discovered key information on the biology of
the beetle and what role it plays in transmitting the virus to
soybeans. Entomologists have discovered that the soybean
leafminer may also be involved in transmitting and spreading
the virus.
“Researchers at ISU have been mapping the soybean
genome. The world’s largest database of soybean genomic
information has been produced with help of soybean
checkoff dollars.
“Research has concluded that variable rate fertilizer
application can be effective in increasing yield. However,
using such technology may not be cost effective.”
“Soy Biodiesel–From Farm to Fuel: The use of
homegrown soybeans to fuel farm equipment and other
diesel vehicles is a success. There are now over 100 fuel
distributors offering soy biodiesel across the state of Iowa in
more than 300 different locations. If the B2 blend were used
in all U.S. farm equipment, it would consume approximately
49 million bushels of soybeans, and 473 million bushels if
used in all U.S. on-road vehicles.
“The lubricity biodiesel offers is a plus for your
equipment in the winter. Soy biodiesel was promoted at the
WHO Tractor Ride, and a one-hour Biodiesel Call-In Radio
Show was also held on major ag radio stations in Iowa. Soy
biodiesel had a major presence at the Farm Progress Show
and at the Iowa State Fair. For Iowa biodiesel locations, go to
www.iasoybeans.com.”
3414. Mescher, Kelly. 2003. Using remotely sensed data
to understand soybean yield. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 14(4):22-23. Jan.
• Summary: “Can imagery from outer space help producers
determine if they have disease and pest infestation in their
ﬁelds? In the North Central Soybean Research Program
(NCSRP) funded project, ‘Using Remotely Sensed Data to
Diagnose Soybean Yield Limiting Factors,’ Bill Wiebold,
soybean extension specialist at the University of MissouriColumbia (UMC), aims to answer that question, among
many others.
“The focus of this project has been to determine which
data layers are important in determining differences in yield
and developing methodologies for computers to integrate
different kinds of data, such as elevation, grain yield and
aerial imagery.
“Ken Sudduth, agricultural engineer with the USDAARS Cropping Systems and Water Quality Research Unit, is
also participating in the project. ‘This project complements
a previous NCSRP-funded project, where we used datasets
collected on the ground to understand the factors affecting
soybean yields,’ Sudduth says. ‘Our ultimate goal is to use
the information about variability within a ﬁeld to make
management decisions. This may range from variable
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applications of fertilizer, treating only a portion of the ﬁeld
infested with pests rather than the whole ﬁeld, or employing
other management, like deep tillage, only where it’s needed.’
“To accomplish these objectives, the project investigates
ﬁve systems. Each system was selected because it involves a
stress agent known to limit soybean proﬁtability in the North
Central Region. Illinois, Iowa, Michigan, Missouri, South
Dakota and. Wisconsin were the six states participating in at
least two of the model system studies.
“Soil and Field Characteristics Related to Water Stress:
The soil and ﬁeld characteristics related to water stress was
designed to use the large ﬁelds associated with the previous
project. Yield, topographical and electrical conductivity
maps were developed for these ﬁelds. Estimates of water
movement (run-on and run-off) along with water holding
capacity can be made to help predict where water stress is
likely to develop.
“’I think this research really gets to the heart of what’s
causing soybean yield variation in the ﬁeld, and you can use
remote sensing to pick those out,’ Wiebold says. ‘It tells you
if it appears to be related to the water relations in the ﬁeld.
We can pick up all of that information with remote sensing
images and satellite data.’
“Soybean Diseases: Most of the studies on soybean
diseases were conducted in small replicated plots on sites
that are most apt to show disease pressure. The goal has
been to deﬁne more accurately the micro-environmental
conditions so a producer can predict what parts of a given
ﬁeld have the highest risk of developing one of these
diseases. This will direct crop scouting during the early
stages of the disease and aid in other management decisions
like variety selection or even variable variety planting some
day
“’This research has been a little more difﬁcult since
many of the diseases are so weather dependent, and they are
not always expressed,’ Wiebold says.”
3415. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2003. New Soybean Disease
Biotechnology Center aims to overcome major yield losses.
10(1):1-2. Feb.
• Summary: The Center’s mission is to identify and create
“new sources of disease tolerance and resistance that will
increase the proﬁtability of the soybean industry.” Roughly
15% of total soybean production has been lost to diseases
in recent decades. Major diseases, such as soybean cyst
nematode (SCN) and sudden death syndrome, cost farmers
about 12 million tons/year. The Center will bring the power
of the new genetic sciences to bear on these major diseases.
A photo shows Jack Widholm observing the growth of
soybean cells in tissue culture.
3416. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2003. Survey details herbicide

resistant weeds in Illinois soybean ﬁelds. 10(1):2-3. Feb.
• Summary: Over the past 20 years, herbicide resistant
weeds have emerged as a major problem. None such weeds
are a major problem in Illinois. Waterhemp, ragweed,
common lambsquarter, and common cocklebur comprise
nearly 80% of the herbicide-resistant species in the state.
3417. Pollack, Andrew. 2003. Survey predicts more planting
of altered crops. New York Times. April 1. p. C2 (Natl).
• Summary: The results of USDA’s survey of farmers’
planting intentions predicted that Roundup-ready soybeans
will account for 80% of U.S. soybean acreage this year, up
from 75% last year–despite the concerns that widespread use
of Monsanto’s Roundup is causing some weeds to become
resistant to the herbicide.
3418. Monsanto Co. 2003. Annual report 2002: Integrated
businesses. Financial focus. Technology leadership. St.
Louis, Missouri. 72 p. 28 cm.
• Summary: This is Monsanto’s ﬁrst annual report since 31
March 2000 when Monsanto, the world’s leading agricultural
biotech company, merged with Pharmacia & Upjohn (a
large pharmaceutical company), and the new company was
renamed Pharmacia Corporation.
In 2002, Monsanto reported net sales of $4,673 million
(down 14% from $5,462 in 2001), net income of a loss of
$1,693 million (down dramatically from +$295 million in
2001), and diluted earnings per share (loss) of $6.45 (down
dramatically from +$1.12 in 2001).
Frank AtLee is the company’s new president and CEO.
Good news for Monsanto: “Globally, farmers increased by
an impressive 12 percent their planting of crops that contain
Monsanto’s insect-protected and/or herbicide-tolerant
biotechnology traits.” A new trend in biotechnology is
“stacked traits.”
Accompanying the report is a “Notice of annual meeting
of stockholders, April 24, 2003” (55 p.). Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: (314)
694-1000.
3419. Ontario Soybean Growers Newsletter. 2003. The
Australian soybean industry. May. p. 5.
• Summary: “This article was written by Dr. Malcolm
Morrison, an Oilseed Physiologist with Ag Canada. He is
currently on a study leave in Australia.
“In 2002, Australia produced 70,000 tonnes (metric
tons) of soybean on 30,000 ha (74,000 acres) of land. Major
production areas are in southern Queensland and northern
New South Wales, with pockets in other irrigated regions of
the country. Soybeans are planted during summer and most
production is irrigated. Soybeans are used as a green manure
crop in sugar cane, returning 40 to 300 kg/ha (35-267 pounds
/ acre) of nitrogen, depending on whether the seeds are
harvested or the crop ploughed in green.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1235
“Annual Australian demand for soybeans far outstrips
national production. The crushing industry imports about
40,000 tonnes of seed and the livestock industry imports up
to 360,000 tonnes of solvent extracted meal, mostly from
the United States. The baking industry uses another 14,000
tonnes of Australian grown, full-fat soy ﬂour.
“With the drought of 2002-2003, soybean production
has dropped by 50%. Farmers have only planted the crops
that they could afford to irrigate. This year it was almost as
proﬁtable to sell stored water as it was to plant and harvest a
ﬁeld of soybeans. In the irrigated cash crop regions, soybeans
are last on the list of preferred crops after cotton, corn, grain
sorghum, and sunﬂowers.
“Phytophthora, white mold, mildew, and soybean
rust are major diseases, while insect pests are silverleaf
whiteﬂy, green veggie bug, aphids, scale bugs and mites.
Plant breeders are developing disease resistant varieties and
pest specialists are releasing parasitic insects, and creating
viral and fungal biopesticides. Plant breeders are selecting
white hilum varieties with good yield, agronomics and
natto and tofu characteristics. Many of the new varieties
have Canadian parents and are being tested in Asia with
favourable results.
“The Australian soybean industry is beginning to target
the same high value soyfood markets in Asia that Canada
has been focusing on for years. Australia has a ‘clean/green’
reputation since they do not produce GMO food crops. They
intend to capitalize on this image to capture food grade
soybean niche markets in the near future. Producing an
assured supply of high quality, non-GMO soybeans will be a
challenge in the Australian environment.” Address: Chatham,
ONT, Canada N7M 5L8.
3420. Wang, Xiuqiang; Gai, J.; Pu, Z. 2003. Classiﬁcation
and distribution of strain groups of soybean mosaic virus
in middle and lower Huang-Huai and Changjiang valleys.
Dadou Kexue (Soybean Science, China) 22(2):102-107. May.
[13 ref. Chi; eng]
• Summary: “Abstract: The symptomatology and serology
of 135 specimens of soybean virus collected from Middle
and Lower Huang-Huai and Changjiang Valleys were
studied. The reactions to SMV antiserum of the 81 out
of 135 specimens were positive. The conclusions were
obtained as follows: (1) The soybean mosaic virus in this
area could be classiﬁed into eight strain groups designated
as SC-1, SC-2, SC-3, SC-4, SC- 5, SC -6, SC-7 and SC-8,
respectively. (2) The soybean cultivars, such as Nannong
133-3, Qihuang No. 10, 8101, Tiefeng No. 25, Davis, Zaoshu
18, Buffalo, Kwanggyo, and Qiuang No. 1 were chosen as
the differential hosts to identify the SMV strain groups in
the Middle and Lower Huang-Huai and Changjiang Valleys.
(3) The distribution of the low virulence strain groups SC-1
and SC-3 were wide in and the Middle and Lower HuangHuai and Changjiang Valleys, while the high virulence strain

group SC-8 was only found in Nanjing, Jiangsu province.”
Address: Soybean Research Inst. of Nanjing Agricultural
Univ., National Center for Soybean Improvement, National
Key Laboratory for Crop Genetics and Germplasm
Enhancement, Nanjing 210095 China.
3421. ASA Today (St. Louis, Missouri). 2003. Protecting the
U.S. from soybean rust disease. 9(8):5. June.
• Summary: The American Soybean Assoc. has called for
greater measures to safeguard 72 million acres of U.S.
soybeans from Asian rust disease. This rust is pervasive in
many parts of Brazil and can be spread by travelers.
3422. Hymowitz, Ted. 2003. Update on soybean rust
(Interview). SoyaScan Notes. Sept. 4. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Ted’s interest in soybean rust started in 1985
when he visited Taiwan and saw the terrible damage that
soybean rust was inﬂicting on Taiwan’s soybean crop. At the
time he was collecting wild perennial Glycine species, which
are relatives of the cultivated soybean. He wrote a proposal
to USAID in Taiwan asking them to test his wild relatives for
resistance to soybean rust. AID accepted the proposal, grew
his 12 wild perennial species on plots in Taiwan, and found
that 23% of accessions were, in fact, resistant to soybean
rust–a major, pioneering discovery! In 1992 Hymowitz and
colleagues published the following scientiﬁc paper: Hartman,
G.L.; Wang, T.C.; Hymowitz, T. 1992. “Sources of resistance
to soybean rust in perennial Glycine species.” Plant Disease
76(4):396-99. April.
Ted and his colleagues then learned how to cross some
of the wild perennials with Glycine max, the cultivated
soybean. When he proposed that these now be tested, AID
had lost interest.
For many years E.E. Hartwig believed he had found
3-4 genes for resistance to soybean rust. But more careful
testing recently revealed that there is no known resistance to
soybean rust in the cultivated soybean.
Today soybean rust causes huge economic losses to
soybean producers in many countries. In Brazil, for example,
the loss in yield due to rust in one recent year was $700
million and the cost of fungicides was $500 million, for a
total cost of $1.2 billion. Meanwhile, soybean rust is moving
north from Brazil toward the United States. It is now in
the state of Bahia. About 6-7 months ago Ted submitted
a proposal on soybean rust to the North Central Soybean
States; it included 7 researchers from various states and the
USDA. They turned it down ﬂat. Then North Central passed
it on to the United Soybean Board (USB), who showed a
little interest and said that might fund it starting next January.
They don’t seem to realize that developing resistance to this
disease will take time.
But now, the USB, whose policy on rust has long been
“If its not here, we’re not interested,” is starting to roll the

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1236
drums and engage in public relations campaigns–but they
are not taking any meaningful action. “It’s all garbage, just
politics.”
Some of Ted’s material is now being tested by private
seed companies outside the USA in countries where soybean
rust is already widespread.
Update: 2003. Oct. 1. The USDA is increasing its
monitoring of rust, especially along our borders. They are
also trying to collect rust samples from other countries–the
very countries USDA and the American Soybean Assoc.
refused to help with their soybean programs in the 1980s.
As soybeans breeders look for resistance to rust, they look
ﬁrst in the basic germplasm collection for Glycine max. If
they ﬁnd none there, they look for it next in the wild annual
soybean, Glycine soja. If they ﬁnd none there, they go look
for last in the wild perennial Glycine species. Ted has proved
that it exists there. But to complete the cross and incorporate
those genes into our best soybean varieties requires a
commitment of time and money, to pay for a team of people
to work on the project. Presently, Ted is the only salaried
person in this ﬁeld at the University of Illinois; everyone else
works on grants. Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
3423. Reuters Worldwide. 2003. Brazil says US broke
protocol on soy fungus visit (News release). 2 p. Sept. 4.
• Summary: Sao Paulo, Brazil. Sept. 3. On Wednesday,
Brazil’s Agriculture Ministry said a USDA inspector “broke
world trade protocol when he conducted unauthorized tests
on the spread of Asian rust fungus [Phakopsora pachiyrhizi]
in the local soy crop [in Barreiras, Bahia] and recommended
trade restrictions.
“Brazil is the No. 2 soy producer after the United States,
and should take the top slot in the next few years. It ships
relatively little soy to the United States, but U.S. growers are
outspoken in opposition to imports of cheaper foreign soy.”
U.S. producers have asked the USDA to ban Brazilian
soy imports, contending they could spread rust to the
American crop, but the USDA has refused, saying there was
little risk of the rust fungus in shipments.
Note: The release repeatedly uses the word “soy” alone
to refer to soybeans.
3424. Collins, Sherry. 2003. The race against rust: scientists
scramble for solutions to Asian soybean rust. Corn and
Soybean Digest. Sept. p. 28, 30.
• Summary: There is no Asian soybean rust in the USA yet,
But it is coming.
3425. Harris, Donna K.; Boerma, H. Roger; Hussey, Richard
S.; Finnerty, Steven L. 2003. Plant Genetic Resources:
Additional sources of soybean germplasm resistant to two
species of root-knot nematode. Crop Science 43(5):1848-51.
Sept. [13 ref]

• Summary: “We evaluated 608 recently imported soybean
PIs from the southern provinces of the People’s Republic
of China for resistance to Meloidogyne incognita (MI) and
Meloidogyne arenaria (MA). After three sequential levels of
greenhouse screening, seven resistant PIs were identiﬁed for
MI and seven for MA.
“Root-knot nematodes, Meloidogyne species, are
parasites of almost every crop species. Two of the most
common root-knot nematode species, MA and MI are
found throughout the southeastern USA.” Address: 1.
Pioneer Hi-Bred International, Crop Genetics Research
and Development, 19456 St. Hwy 22, Mankato, Minnesota
56001.
3426. Mescher, Kelly. 2003. Soybean rust: Increased risk
for growers as pathogen spreads across continents. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 14(8):18-19. Summer.
• Summary: Across the top of the article: “Investing
checkoff dollars.” “Soybean rust has not yet been detected in
the continental U.S.”
3427. Wright, David. 2003. Soybean checkoff and Homeland
Security join forces to battle soybean rust. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
14(8):23. Summer.
• Summary: Across the top of the article: “Investing
checkoff dollars.” A color photo (magniﬁcation) shows
soybean rust lesions.
3428. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. Germplasm generates disease
resistance leads: Investing Checkoff dollars. 15(3):16. Dec.
• Summary: “Chinese soybean germplasm is providing
new leads for tackling soybean diseases in the U.S. The
germplasm, which has been obtained through an exchange
with China over the last decade, is a tremendous source of
disease resistance for soybean breeders, says Randall Nelson,
USDA and University of Illinois scientist coordinating the
project.
“’We’ve received primitive cultivars from every
province in China, and continue to screen them for disease
resistance,’ Nelson says. “The material has been a good
source of resistance to nearly every disease we have
studied.’”
“Chinese germplasm representing both primitive and
modern cultivars was ﬁrst sent to the University of Illinois in
1992, and continued every two years until 1998.”
“Most exciting is the SDS [sudden death syndrome]
discovery. A color photo shows edamame, dry soybeans of
various colors, a micrometer measuring a soybean, and a
compass (for drawing circles).
3429. Kawuki, R.S.; Adipala, E.; Lamo, J.; Tukamuhabwa,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1237
P. 2003. Responding to the soybean rust epidemic in SubSaharan Africa: a review. African Crop Science Journal
11(4):301-18. Dec. [86 ref. Eng; fre]
• Summary: “Soybean rust (Phakopsora pachyrhizi Sydow),
a major threat to soybean production, is a new pathogen on
the African continent, where it is increasingly threatening
soybean production. The fungus is highly variable, and this
complicates most disease management strategies. Most
research on soybean rust, its epidemiology and management
has been in the Orient, and only limited work has been
done in Africa. However, experiences in the Orient will
be important for soybean rust researchers in Africa, who
are currently combating the epidemic. This approach will
be necessary to design and implement rust management
strategies in the African countries already affected, and those
as yet unaffected. Because there is little information on
distribution, epidemiology, and management of soybean rust
from Africa, this paper provides an overview on (1) soybean
rust epidemiology, disease assessments and management,
as experienced in the endemic areas, (2) the distribution of
soybean rust in Africa, (3) on-going research activities in the
African countries most affected, and (4) discusses priority
research activities. This review is intended to stimulate
future research activities, leading to a better understanding
of the pathogen, its biology and ecology, and management.”
Address: Dep. of Crop Science, Makerere Univ., P.O. Box
7062, Kampala, Uganda.
3430. Monsanto Co. 2003. Annual report 2003: A clear
focus. St. Louis, Missouri. 16 + 88 p. 28 cm.
• Summary: This is Monsanto’s ﬁrst annual report since
July 2003, when Monsanto’s board of directors changed
the company’s ﬁscal year end from Dec. 31 to Aug. 31.
“This change aligns our ﬁscal year with the seasonal nature
of our business.” The ﬁrst 16 pages of this report contain
comparable 12-month data. The last 88 pages are form 10-K
of the Securities and Exchange Commission. The year 2003
was especially important because it saw Monsanto “make
the transition from a company led by Roundup herbicide to a
company based on seeds and traits.” A graph of gross proﬁt
(p. 1) shows these changes.
In 2002, Monsanto reported net sales of $4,936 million
(unchanged from $4,940 in 2002), net income of $68 million
(up sharply from a loss of $1,756 million in 2002), and
diluted earnings per share of $0.26 (up signiﬁcantly from
a loss of $6.67 in 2002). The section titled “Monsanto at
a glance” (p. 4-5) gives a good overview. “Monsanto is a
leading provider of agricultural products and solutions. We
use unparalleled innovation in plant biotechnology, genomics
and breeding to improve productivity and to reduce the
costs of farming. We produce leading seed brands including
DeKalb [#1 corn brand] and Asgrow [#2 soybean brand], and
we develop biotechnology traits that integrate insect control
and weed control into the seed itself. We make Roundup, the

world’s best-selling herbicide, and other herbicides [Harness
Xtra, Machete, Maverick], which can be combined with
our seeds and traits to offer farmers integrated solutions.”
The company has two business segments: agricultural
productivity (65% of sales) and seeds and genomics (35%).
About 65% of sales are in North America, followed by Latin
America (15%), Europe-Africa, and Asia-Paciﬁc. Monsanto’s
biotech soybeans account for 65% of the company’s total
biotech acreage, followed by corn (20%), cotton, and canola.
“Seeds with Monsanto traits accounted for more than 90%
of the acres worldwide planted with herbicide-tolerant or
insect-protected crops in 2003.” Monsanto makes Posilac
bovine somatotropin [growth hormone], the largest selling
product in its ﬁeld.
Monsanto is using “marker-assisted breeding (MAB),
to produce a soybean low in linolenic acid, a precursor
to transfats in the hydrogenation process... Transfats
increase total blood cholesterol and levels of low-density
lipoprotein (LDL, or “bad”) cholesterol, and may contribute
to cardiovascular disease. Reducing the linolenic content
of soybean oil reduces the need for hydrogenation,
so processors can avoid producing transfats. We’re
also breeding soybeans to produce oil high in healthy
monounsaturated fat that lowers LDL cholesterol. In the
future Monsanto plans to use biotechnology to develop a
soybean that will yield soy oil that is free of saturated fats
and transfats. Another long-term project is to enrich soybeans
with higher levels of omega-3 fatty acids.”
Accompanying the report is a “Notice of annual meeting
of shareowners, January 29, 2004” (79 p.). Frank AtLee
is the company’s president and CEO. Appendix A (p. 1)
states that on 13 Aug. 2002 Pharmacia spun off Monsanto;
as a result, Pharmacia no longer owns any equity interest
in Monsanto. On 16 April 2003, pursuant to a merger
transaction, Pharmacia became a wholly owned subsidiary
of Pﬁzer. Address: 800 North Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: (314) 694-1000.
3431. Syngenta. 2003. Overuse of glyphosate herbicide can
lead to weed resistance. For some weeds its too late. Soybean
Digest. Dec. p. 11-12.
• Summary: “With little new chemistry in the pipeline,
experts warn to take careful steps to protect the future of
glyphosate.
“Glyphosate resistance has spread rapidly in the last
few years, growing from a few ﬁelds in Delaware in 2000,
to over a half million acres in Tennessee alone in 2003 and
can be found in several other states. Waterhemp response
to glyphosate has hit the spotlight as more incidences of
variably-tolerant populations are reported in some Midwest
states. Other weeds are emerging that researchers are keeping
a watchful eye on as they become tougher to conquer,
including lambsquarters, morningglories and giant ragweed.
Researchers attribute this increased number of questionable
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weeds to a continual and increased use of glyphosate. With
the world watching and the risk of losing the effectiveness
of glyphosate, it is increasingly important to use responsible
management practices to protect Roundup Ready® (RR®)
technology, glyphosate herbicides and conservation tillage
systems.
“A Growing Problem: Since the introduction of RR
crops, the use of glyphosate herbicides has increased
signiﬁcantly. According to the EPA, glyphosate was the
second most widely used herbicide in 1999, behind atrazine.
And, the adoption of RR soybeans in the United States has
been tremendous in 2003, nearly 80 percent of soybean acres
were planted to Roundup Ready varieties...”
A map of the United States shows where resistant or
tolerant waterhemp and horseweed can be found.
3432. Tyagi, R.K.; Hymowitz, Theodore. 2003. Pollen from
Glycine species survive cryogenic exposure. CryoLetters
24:119-24. [24 ref]
• Summary: Pollen of 12 genotypes (varieties) of the annual
commercial soybean (Glycine max) and its wild perennial
ancestors were stored without pre-desiccation (previous
drying) at low temperatures (-20ºC and -196ºC) and tested
for their viability in vitro. Pollen of the annual soybean
stored at -20ºC retained their viability for 4 months, however
pollen of its wild perennial relatives stored under the same
conditions failed to germinate in vitro.
Wild perennial species are a rich source of useful genes
for resistance to major pests and tolerance to abiotic stresses
[such as tolerance for drought, high temperatures, and saline
soil]. Address: Dep. of Crop Sciences, Univ. of Illinois, 1102
S. Goodwin Ave., Urbana, Illinois 61801. Tyagi’s present
address: National Bureau of Plant Genetics, New Delhi 110
102, India.
3433. Harper, Judson E. 2003. World Book Encyclopedia:
Soybean. Chicago, Illinois: World Book, Inc. A Scott Fetzer
Co. 22 volumes. See Vol. 18, p. 689-93.
• Summary: Contents: Introduction. The soybean plant.
How soybeans are used: Soy meal (incl. livestock feed,
soy ﬂour, soy grits, soy protein concentrate, isolated soy
protein, textured vegetable protein {TVP}, extruded soy
protein, spun soy protein, products that resemble meat, soy
derivatives {food ﬂavorings, soy milk, soy sauce, fertilizer,
ﬁre extinguisher ﬂuid, insect sprays, paint}), soy oil. How
soybeans are grown: Soybean farming in the USA, diseases
and [insect] pests. How soybeans are processed. History.
Scientiﬁc classiﬁcation.
Crude soybean oil is made into three basic products: (1)
technical reﬁned oil used for industrial purposes, (2) edible
reﬁned oil, made by deodorizing technical reﬁned oil, and (3)
lecithin.
History: “Soybeans are one of the oldest crops raised
by human beings. Historians believe the plant ﬁrst grew in

Eastern Asia and was cultivated about 5,000 years ago. The
ancient Chinese considered soybeans their most important
crop, and one of the ﬁve sacred grains necessary for life.”
Note: Each of the previous statements about early soybean
history is incorrect.
See also: Julian, Percy L.; Tofu. Note: What arbitrary
choices! How about William Morse, USDA, Henry Ford,
miso, soymilk, tempeh? Address: Chicago, Illinois.
3434. Rohweder, Dwayne; Peterson, David; Lauer, Joe.
eds. 2003. University of Wisconsin Agronomy Department:
The ﬁrst hundred years. Madison, Wisconsin: University of
Wisconsin. x + 428 p. Index. Illust. 25 cm.
• Summary: Concerning soybeans–Page 12: “G.M. Briggs
(1919-1954) worked in extension, weed control (mostly
quackgrass and Canada thistle) crop production, and
soybeans. He was known as ‘Soybean Briggs’ because he
always carried soybeans in his pocket.” Note: He used them
like a calling card, giving a few to everyone he me whom he
thought might use them. By 1920 Briggs was the soybean
“sparkplug” in Wisconsin.
Page 18: Professor E.J. Delwiche saw that soybeans
were grown for forage. The varieties were Manchu and
Itosan. “The beans were harvested and placed in cocks to
dry. He remembers that ‘Soybean Briggs’ frequently stopped
in at the [agricultural experiment] station.”
In the chapter on “Extension” is a section titled
“Soybeans” (p. 75). Soybeans were grown in demonstration
plots. As with small grains, the Agronomy Department
supplied variety plot materials through the Foundation Seed
Stocks program. George Briggs, Don Peterson, Elwood
A. Brickbauer and Ed Oplinger conducted replicated yield
trials in Burnett, Monroe, Trempleau, and Racine Counties
to provide data on soil type, climatic conditions, etc. and
ultimately to ﬁnd which varieties were best adapted where.
Page 78: “Memories of an ‘oldtimer’” by George M.
Briggs reproduces parts of his article in the Aug. 1970 issue
of Soybean Digest (p. 50-53). He was introduced to soybeans
in Sept. 1912 when he and a fellow agricultural student tried
to thresh out some at the University of Minnesota Farm.
Pages 165-80: An entire chapter is devoted to
“Soybean.” Its contents: Introduction (“UW researchers
began breeding new varieties and testing production methods
as early as 1912”). Soybean breeding activities: 19121974 (“Soybean breeding work at UW started with A.R.
Albert’s appointment in 1912... UW developed and released
Chippewa, Dunn and Rampage cultivars. The Chippewa
and Chippewa 64 cultivars were major improvements over
other early maturing cultivars and were soon the most
widely planted cultivars in Wisconsin and Minnesota”).
Soybean breeding and research activities: 1975-1996:
Cultivar development, USDA Uniform nursery, breeding
for cold tolerance, uneven stands, double cropping, brown
stem rot disease breeding research, Sclerotinia disease
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breeding research, row spacing research. Production
research and extension activities: 1950s to 1970. Production
research and extension activities: 1970 to 2001: soybean
variety evaluation and testing methods, research equipment
development, soybean cultural practices: 1970-2002,
inoculation and fungicide screening, soybean extension
activities.
Page 298: “Soybean order: A Soybean Order was
formed in 1920 to encourage the production of soybeans and
standardization of the crop both as to varieties and better
distribution methods. Growers reported that more than 40
varieties were being offered for sale in the state. The order
was planning to reduce this number and provide purebred
seed of tested varieties.
“Ofﬁcers of the new order were P.W. Jones, Black River
Falls, president; V.P. Atwell, Stevens Point; vice president;
and George M. Briggs, secretary. The order was charged with
determining the best varieties and cultural methods, and to
disseminate information regarding the production practices,
value and uses of the soybean in Wisconsin.” Great idea!
Was Wisconsin the ﬁrst state to conceive and implement such
a plan?
Pages 318-19: On 2 Dec. 1919 a group of 52 crop
improvement association ofﬁcials, agronomists and
farmers representing 13 states and Canada met at the Union
Stockyards in Chicago and, after discussion, formed “the
International Crop Improvement Association. A constitution
and bylaws were developed, with special emphasis on “the
improvement of ﬁeld crops in general and seed improvement
in particular.
“The following were the objectives:
“A. Encouraging the breeding and improvement of ﬁeld
crops and seeds;
“B. Husbanding, propagating and disseminating Elite,
Registered, Certiﬁed and Improved Seeds;
“C. Creating a more active interest in better seeds,
through circulars, reports and other publicity as well as
encouraging local, state, national and international shows;
“D. Assisting in the standardization of seed
improvement and certiﬁcation work being done by member
organizations?” R.A. Moore, head of the Department of
Agronomy at the Univ. of Wisconsin, who had organized
the foundational meeting, “was nominated and unanimously
elected as president for the ensuing year.” On 5 Oct. 1968
the International Crop Improvement Association was
renamed Association of Ofﬁcial Seed Certiﬁcation Agencies
(AOSCA). Address: Univ. of Wisconsin.
3435. Barboza, David. 2004. Cornering the market on
gene-altered seeds Monsanto’s pricing tactics under ﬁre.
International Herald Tribune (Paris). Jan. 8. p. 1.
• Summary: Abstract: Interviews with former and current
executives of major seed companies, along with company
documents, however, show that through much of the 1990’s

Monsanto tried to control the market for genetically altered
corn and soybean seeds. Monsanto had spent billions in the
1980’s to invent specialized seeds and sold the rights to make
them to big seed companies like Pioneer.
In 1997 and 1998, Pioneer executives told Monsanto
they would agree to simply charge an elite or premium price
in effect agreeing not to compete with Monsanto and its
partners on price in exchange for Monsanto giving Pioneer
access to new technology, according to people who have
seen documents relating to this.
In the mid- to late 1990’s, Monsanto sought similar
agreements from other rivals, according to former seed
executives. For example, Monsanto asked the seed unit of
Novartis to charge premium prices for its altered soybeans
even though Novartis, like Pioneer, had a license to market
them independently, according to former executives.
3436. The Non-GMO Source (Fairﬁeld, Iowa). 2004. Study
says GM crops increasing pesticide use in US. 4(1):10. Jan.
• Summary: This report, titled “Impact of Genetically
Engineered Crops on Pesticide Use on the United States:
The First Eight years,” by the Northwest Science and
Environmental Policy Center is the ﬁrst comprehensive
study of the impacts of all major commercial GE crops on
pesticide use in the USA over the ﬁrst 8 years of commercial
use, 1996-2003. It uses ofﬁcial USDA statistics of pesticide
by crop and state. The greatest increase in pesticide use has
occurred on GE soybeans. The increases began in 2001, as
herbicide tolerant crops triggered (as weed scientists have
warned for years) ecological changes of the weeds growing
in farm ﬁelds, with the emergence of genetic resistance in
certain weed populations and new species that are tougher to
control.
The 46-page report is posted at www.biotech-info.net/
technicalpaper6.html.
3437. Thompson, James. 2004. Asian rust hits Brazil’s beans
again. Corn and Soybean Digest. Jan. p. 32.
• Summary: Asian soybean rust arrived in Brazil in
2002. The fungus can yellow plants and reduce their
photosynthesis at any stage of growth. In the expansion state
of Bahia, estimates places losses due to rust at $100 million.
Presently 11 fungicides are registered with Brazil’s Ministry
of Agriculture for rust control. Rust is carried by the wind–
over long distances.
3438. Hymowitz, Ted. 2004. Update on soybean rust
(Interview). SoyaScan Notes. Feb. 6. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Soybean rust in Brazil is spreading very rapidly.
Ted was under the impression that it had infected about
70% of the acreage, but the latest estimates are 90%. The
only way to control this rust is to spray it with fungicides,
since there are no commercial soybean varieties with rust
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resistance. Brazilian farmers are spraying heavily with
fungicides made by Syngenta, BASF, Bayer, etc., and these
chemical companies are reaping windfall proﬁts. They all
sold out of herbicide last year, so Brazilian farmers who
wanted to spray were unable to do so, and the rust in their
ﬁeld spread. The key to spraying is timeliness; the crops
must be sprayed at exactly the right time for the fungicide to
be most effective.
When soybean rust reaches the USA, soybean farmers
will have to spray. Even though these herbicides have
not been approved by the USDA (since we have no rust,
they cannot be tested), they have been given “temporary
registration” based on performance in other countries. Once
we start spraying, before long more herbicide will be sprayed
on soybeans than on all other U.S. crops combined. And
what will organic soybean farmers do. They might be sued
by conventional farmers for not spraying–even if no rust has
been detected in their organic ﬁelds.
How about developing soybean varieties that are
resistant to rust. There are two major problems: (1) The
resistance of species of plants gradually breaks down as the
pathogen evolves. (2) It takes about 10 years to develop a
good, commercial rust-resistant variety because of the time
required for basic research, seed multiplication, and multiyear testing and comparison with standard varieties.
But the USDA is not prepared. Recently senator
Feingold of Wisconsin wrote the USDA to ask them what
they are doing about soybean rust. They do have a good
system for detecting and reporting the rust, but they are
not otherwise prepared to respond to an outbreak–which is
inevitable.
What would Ted do if USDA put him in charge of a
rust response program with full authority and adequate
funds? He would offer to serve as a part time consultant. The
person in charge should: (1) Develop a team of the smartest,
most experienced people available. (2) Obtain adequate
facilities (buildings, labs, ﬁelds) and money. (3) Develop
new varieties based on the work that Ted has done in Taiwan
with wild perennials that have rust resistance. Work done on
these varieties at Fort Dietrich (the Pentagon’s Biological
Warfare Defense Center in Frederick, Maryland, and a
quarantined lab for rust research in the USA) has shown that
some soybean varieties that had rust resistance in Taiwan no
longer have it, whereas other varieties which did not have
rust resistance in Taiwan now have it in the USA! Are the
rust strains different? Have they evolved?
There is no world center for the study of soybean rust.
AVRDC used be active in the ﬁeld, but they no longer do
much with soybeans. Dr. Tadashi (who graduated from the
University of Illinois), a pathologist at EMBRAPA in Brazil,
is swamped with work from Brazil’s rust problem. Ted will
travel to Brazil this month to speak on the various kinds of
resistance found in wild perennial Glycine species (soybean
relatives), including soybean rust.

It is now illegal to import soybeans (but not soybean
meal) from Brazil into the USA, for fear that they or the
foreign matter that comes with them will be contaminated
with soybean rust. This import ban began about 1-2 years
ago. A major port for importing soybean meal from Brazil
is Wilmington, North Carolina. Address: Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
3439. Hymowitz, Ted. 2004. Impressions of the World
Soybean Research Conference VII in Londrina, Brazil
(Interview). SoyaScan Notes. March 12. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Ted just returned from the conference where
he spoke on diversity in wild perennial Glycine species. All
things considered, the meeting was outstanding, both the
profession and the social / sightseeing parts. The only major
problem was the failure in some cases to follow the schedule;
some speakers did not speak at the exact time assigned to
them. The conference was sponsored by 3 companies that
make soybean herbicides (incl. fungicides): BASF, Syngenta,
and Bayer. They had no inﬂuence on the agenda, but their
names were plastered all over the place to an obnoxious
degree. Nevertheless, soybean rust was the focus of about
half the conference. $725 million worth of fungicides have
been sprayed on soybeans in Brazil–all for rust.
The special symposium for Brazilian soybean farmers
was all in English–except for two session which were in
Portuguese. Many, if not most, of these Brazilian farmers
were educated in the USA.
When Ted arrived at the conference he was given three
documents: (1) A summary of the agenda. (2) A booklet of
abstracts. (3) A 900-page book of all the papers, which had
to be submitted in advance; This will be the only conference
proceedings. To order a copy contact cms@cnpso.embrapa.
br
The Americans went through Hell to get through
customs. They were treated like criminals. Each person was
photographed, ﬁngerprinted, and subjected to a heavy search.
It took 2½ to 3 hours to get through.
Ted had an informal debate with the Chinese scholar Gai
Junyi over the early history of the soybean; they have agreed
to disagree. Gai gives early references that Ted does not
think are valid.
Soyfoods (as usual) were not served at the meals (all
meals were buffet style), but they were served at the displays
in the Expo, where many soyfoods companies from Brazil
and other countries had booths / displays. About one-third
of the booths offered soyfoods for tasting. There was even a
lady from Krasnodar. Address: Prof. of Plant Genetics, Dep.
of Crop Sciences, Univ. of Illinois, Urbana, Illinois.
3440. Lamp, Greg. 2004. Brazil keeps on booming: Despite
dreadful roads and Asian rust, Brazil farmers are kings at
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growing beans. Corn and Soybean Digest. March. p. 6, 7, 10.
• Summary: Travelers on The Corn and Soybean Digest tour
of Brazil described “A sea of soybeans” as they visited huge
farms in Mato Grosso. Roughly the size of Texas and Kansas
together, this huge Brazilian state is projected to produce
60% of Brazil’s ag products within 12 years.
An excellent color outline map of Brazil shows the
names of all the states. Those that are important soybean
producers are in a different color and the names of their
capital cities and occasional other important cities.
Note: Just south of Mato Grosso is a smaller state named
“Mato Grosso do Sul.” Address: Editor.
3441. NCSRP Research Investments (Farmington, Missouri).
2004. Serial/periodical. Farmington, Missouri: North Central
Soybean Research Program. Frequency: Monthly.
• Summary: Contents of the 4-page issue of March 2004.
Introduction. Insects and soybean cyst nematode: 2 project
descriptions. Diseases: 9 project descriptions. Genomics (1).
Improvement of seed composition (1). Outreach and grower
awareness (2, incl. Plant Health Initiative). Funding by
category (pie chart). Address: Keith Smith and Associates, 15
Winchester Road, Farmington, Missouri 63640.
3442. Thompson, James. 2004. Fingerprints and soybeans.
Corn and Soybean Digest. March. p. 20.
• Summary: Brazil’s president Lula seems to be trying
to demonstrate Brazil’s independence from the USA. Yet
both Brazil and the USA have common interests; both
would beneﬁt from reduced European Union (EU) farm
subsidies, and from a workable and reasonable EU polity on
traceability and labeling of biotech [genetically engineered]
crops. U.S. researchers could probably learn a lot from
Brazilian scientists about controlling soybean rust–a problem
the Brazilians have been studying since 2001.
3443. Boethel, David J. 2004. Integrated management
of soybean insects. In: H. Roger Boerma and James E.
Specht, eds. 2004. Soybeans: Improvement, Production,
and Uses. 3rd ed. Madison, Wisconsin: American Society of
Agronomy. xxv + 1144 p. See p. 853-881. Chap. 17. [191
ref]
• Summary: Contents: 1. Status of insect problems in
the United States. 2. Soybean insect pests. 3. Integrated
pest management tactics. 4. Challenges and opportunities
for enhanced insect management. 5. Closing comments.
Address: Prof. of Entomology, 104 J. Norman Efferson Hall,
Louisiana State Univ. Agricultural Center, Baton Rouge, LA
70803.
3444. Buhler, Douglas D.; Hartzler, Robert G. 2004. Weed
biology and management. In: H. Roger Boerma and James
E. Specht, eds. 2004. Soybeans: Improvement, Production,
and Uses. 3rd ed. Madison, Wisconsin: American Society of

Agronomy. xxv + 1144 p. See p. 883-918. Chap. 18. [240
ref]
• Summary: Contents: 1. Basic concepts and impacts of
weeds: Deﬁnitions and characteristics, monetary impacts,
ecological concepts. 2. Weed population biology. 3. Weed
establishment and persistence: Additions to the weed
seed bank, seed losses and seed persistence. 4. Weed/
crop interactions: Competition and yield losses, thresholds
and weed management, noncompetitive effects. 5. Weed
control practices and weed management: Integrated
management, control practices, tillage and cultivation,
cultural practices, prevention, biological control, herbicides
(including glyphosate). 6. Factors affecting weed control
effectiveness: Tillage systems, cultural practices and
mechanical weed control, soil-applied herbicides, foliarapplied herbicides, risk management. 7. Weed population
shifts and herbicide resistance. 8. Future opportunities for
weed management in soybean: Herbicides and herbicide
resistant crops, intercropping, cover and smother crops, crop
competitiveness, fertility management, organic amendments
/ weed suppressive soils, site-speciﬁc management. 9.
Conclusion. Address: 1. Chair and Prof., Dep. of Crop
and Soil Sciences, 286 Plant and Soil Science Building,
Michigan State Univ., East Lansing, MI 48824.
3445. Carter, Thomas E.; Nelson, Randall L.; Sneller, Clay
H.; Cui, Zhanglin. 2004. Genetic diversity in soybean. In: H.
Roger Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 303-416. Chap. 8. [523 ref]
• Summary: Contents: 1. A conceptual framework for
genetic diversity. 2. Formation of the global reservoir of
genetic diversity in soybean. 3. Status of global soybean
germplasm collections. 4. The USDA soybean germplasm
collection. 5. Genetic diversity in germplasm collections.
6. Genetic diversity in soybean breeding–an overview. 7.
Techniques and concepts for quantitative measurement of
genetic diversity. 8. Status of diversity in North American
soybean breeding. 9. Status of diversity in Chinese soybean
breeding. 10. Status of diversity in Japanese soybean
breeding. 11. Comparison of Chinese, Japanese, and North
American breeding. 12. The role of exotic germplasm in
breeding for increased yield potential in North America. 13.
Northern and southern North America as mutually important
reservoirs. 14. Breeding for improved pest resistance using
exotic germplasm in North America. 15. Genetic diversity
for pest resistance in China. 16. Breeding for value added
traits using exotic germplasm in North America. 17.
Summary. Address: 1. Research Geneticist, USDA-ARS,
3127 Ligon Street, Raleigh, North Carolina.
3446. Grau, Craig R.; Dorrance, Anne E.; Bond, Jason;
Russin, John S. 2004. Fungal diseases. In: H. Roger Boerma
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and James E. Specht, eds. 2004. Soybeans: Improvement,
Production, and Uses. 3rd ed. Madison, Wisconsin: American
Society of Agronomy. xxv + 1144 p. See p. 679-763. Chap.
14. [450 ref]
• Summary: Contents: 1. Seedling diseases. 2. Root and
stem diseases. 3. Stem diseases. 4. Leaf diseases. 5. Fungi
associated with other diseases. Address: 1. Prof. of Plant
Pathology, Dep. of Plant Pathology, Univ. of Wisconsin,
1630 Linden Dr., Madison, WI 53706-1598.
3447. Niblack, Terry L.; Tylka, Gregory L.; Riggs, Robert D.
2004. Nematode pathogens of soybean. In: H. Roger Boerma
and James E. Specht, eds. 2004. Soybeans: Improvement,
Production, and Uses. 3rd ed. Madison, Wisconsin: American
Society of Agronomy. xxv + 1144 p. See p. 821-851. Chap.
16. [188 ref]
• Summary: Contents: 1. Nematode parasites and damage
estimates. 2. Soybean cyst nematode. 3. Root-knot
nematodes. 4. Other nematodes. 5. Issues in nematode
management. Address: 1. Prof., Dep. of Crop Sciences, AW101 Turner Hall, Univ. of Illinois, 1102 South Goodwin Ave.,
Urbana, IL 61801-4798.
3448. Tolin, Sue A.; Lacy, George H. 2004. Viral, bacterial,
and phytoplasmal diseases of soybean. In: H. Roger Boerma
and James E. Specht, eds. 2004. Soybeans: Improvement,
Production, and Uses. 3rd ed. Madison, Wisconsin: American
Society of Agronomy. xxv + 1144 p. See p. 765-819. Chap.
15. [299 ref]
• Summary: Contents: 1. Viral pathogens of soybean. 2.
Ecology, epidemiology, and management of soybean viruses.
3. Bacterial pathogens of soybean. 4. Ecology, epidemiology,
and management of bacterial diseases. 5. Phytoplasmas
associated with soybean diseases. Address: 1-2. Prof. of
Plant Pathology, Dep. of Plant Pathology, Physiology, and
Weed Science, Virginia Polytechnic Inst. and State Univ.,
Blacksburg, VA 24061-0330.
3449. Wright, David. 2004. Dispelling myths about
Asian soybean rust. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 15(8):11. Summer.
Address: PhD, Plant Health Initiative Coordinator (an
NCSRP [North Central Soybean Research Program]
program).
3450. Hymowitz, Ted. 2004. Rapidly changing relationships
and alliances within the world of soybeans (Interview).
SoyaScan Notes. Sept. 11. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Discusses: (1) The unfriendly relationship
between the Illinois Soybean Program Operating Board
(ISPOB) and the University of Illinois Department of
Agronomy. (2) The blatantly incorrect information on
soybean history on the ISPOB website and their lack

of interest in correcting it. (3) The American Soybean
Association’s shortsightedness of funding U.S. soybean
researchers in countries which grew soybeans–such as Brazil.
The Bumpers Amendment, which is still in effect, but is
now largely ignored. (4) The politics of the United Soybean
Board and how that results in poor, ineffective allocation of
soybean research funds. “Everyone wants a piece of the pie.”
The money should go to the best researchers on any given
subject. (5) The state soybean checkoff boards are controlled
by farmers, but 40% of farmers’ income now comes from the
government–mainly from the federal government. Therefore,
Ted believes there should be a public / federal representative
on these boards.
(6) The original idea of the Hatch Act and the 3-part
Land Grant college concept is now breaking down,
especially since the Plant Variety Protection Act (PVPA) and
the large-scale development of seeds by private breeders.
Most of the research money going to agricultural experiment
stations is still going to develop public seed varieties. Yet
97% of Illinois soybean farmers now grow private varieties.
When farmers have a problem, as with an insect pest or
plant disease, they are more likely to go to their private seed
company than to their agricultural experiment station. This
fundamental change has led the universities to change their
research focus to basic research from applied research, to
theory from practice. This is true in agronomy as well as in
food science. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
3451. Collins, Sherry. 2004. Small spore stops SCN: bacteria
could one day save your soybeans from SCN. Corn and
Soybean Digest. Sept. p. 28, 30.
• Summary: The new bacterium is Pasteuria nishizawae.
It was found by Greg Noel, USDA nematologist at the
University of Illinois. A sidebar illustration shows the life
cycle of Pasteuria and how it kills a nematode.
3452. Dansby, Angela. 2004. Asian soybean rust: When a
U.S. problem? Seed World 142(8): 16, 18. Oct.
• Summary: Contents: Introduction. Identiﬁcation.
Treatments.
3453. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2004. U of I scientists identify
gene with resistance to soybean aphids. 11(3):1-2. Oct.
• Summary: “Urbana–Farmers across the Midwest could
soon have high-yielding commercial varieties with effective
resistance to soybean aphids as the result of a major
breakthrough at the University of Illinois.
“After nearly three years of effort, a team of researchers
at the U of I has identiﬁed a single-gene source of aphid
resistance that can be easily crossed into elite commercial
varieties.
“The lead scientists in this effort are Glen Hartman,
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plant pathologist with the USDA’s Agricultural Research
Service at the U of I, Senior Research Associate Curtis
Hill, and soybean breeder Brian Diers from the U of I’s
Department of Crop Sciences. Funding for this research has
been provided by the Illinois Soybean Checkoff Board.
“’This gene has been tested in both the greenhouse
and the ﬁeld and has consistently prevented colonization
by soybean aphids,’ Hartman says. ‘Because it is a single
dominant gene with identiﬁed DNA markers, it can be
readily introduced into susceptible commercial soybean
varieties by backcrossing using marker-assisted selection.’
“The methods for breeding plants with the aphidresistance gene will be licensed for use in both public and
private breeding programs.”
A photo shows: “Senior Research Specialist Curtis Hill
(right) and USDA plant pathologist Glen Hartman examine
plants for signs of damage from soybean aphids. Their
research has led to the discovery of a single-gene source
of aphid resistance that can be easily crossed into elite
commercial varieties.”
3454. United States Department of Agriculture. 2004. USDA
conﬁrms soybean rust in United States (News release).
Washington, DC. 3 p. Nov. 10. Farm & Market News.
• Summary: “Washington, DC, Nov. 10, 2004. The U.S.
Department of Agriculture’s Animal and Plant Health
Inspection Service [APHIS] today conﬁrmed the presence of
soybean rust on soybean leaf samples taken from two plots
associated with a Louisiana State University research farm
Saturday [Nov. 6].
“While this is the ﬁrst instance of soybean rust to be
found in the United States, the detection comes at a time
when most soybeans have been harvested across the country.
As a result of the harvest, the impact of the fungus should be
minimal this year.
“Soybean rust is caused by either to two fungal species,
Phakopsora pachyrhizi, also known as the Asian species, and
Phakopsora meibomiae, the New World species.” The Asian
species is the more aggressive and harmful of the two.
“Soybean rust is spread primarily by wind-borne spores
capable of being transported over long distances. At this
point in time, based on predictive models, APHIS believes
that the detection in the U.S. is related to this year’s very
active hurricane season.”
“Soybean rust can be managed with the judicious use
of fungicides. However, early detection is required for the
most effective management of soybean rust.” Address:
Washington, DC.
3455. Hillburn, Greg. 2004. Soybean rust has Louisiana
debut. News-Star (The) (Monroe, Louisiana). Nov. 11. p. 1,
10A. Thursday.
• Summary: “Soybean rust, a fungus that attacks the plants
and slashes yield, has been discovered at two research sites

in Louisiana near Baton Rouge, the ﬁrst conﬁrmed cases in
the continental United States.”
The disease is caused by the wind-borne fungus
Phakopsora pachyrhizi.
“The discovery means that soybean crops in Louisiana,
and the nation, could soon be dramatically diminished.”
Fortunately for farmers, some 95% of this year’s crop in
Louisiana has already been harvested. But will the rust affect
sale of those beans?
3456. Mescher, Kelly. 2004. Soybean cyst nematode (SCN):
Still most costly soybean problem. Iowa Soybean Review
(Iowa Soybean Association, Urbandale, Iowa) 16(1):16-17.
Nov.
• Summary: “Newsworthy, attention-catching diseases and
pests such as soybean rust and soybean aphids have recently
grabbed growers’ focus. And although rust and aphids are
important, plant pathologists worry that growers may have
forgotten about the consistently number one yield robber of
soybeans–soybean cyst nematode (SCN).
“In case you need a quick reminder, SCN is a small
plant-parasitic roundworm that lives in the soil year-round
and attacks the roots of soybean plants. After wiggling
through the roots, SCN feeds on the plant, causing more total
yield loss than any other pest or pathogen.”
3457. Raines, John. 2004. The Roundup Ready revolution
system. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(2):10-11. Nov.
• Summary: This article, which reads more like an
advertisement (the author quotes himself), states that
“research has shown the technology has lowered the cost of
production, reduced herbicide use, and had a more favorable
impact on the environment.” “The Roundup Ready system
(soybean trait seed and herbicide) has changed the way
soybeans are grown, and offers a more economical approach
to weed control. The system allows farmers to grow more
acres with less labor and equipment while providing
greater weed control and crop safety than any other weed
management program.” Address: U.S. marketing lead,
Monsanto.
3458. Economist (London). 2004. Rust never sleeps: The
spores of wrath have descended on a southern crop. A
soyabean crisis. Dec. 9. p. 33.
• Summary: Soybean rust, a deadly fungal disease that
attacks soybean plants, has arrived in the USA, starting in
Arkansas. Scientists think that one or more of this year’s
many strong hurricanes may have carried the spores from
South America to U.S. states bordering the Gulf of Mexico.
From there, travelling more than 300 miles a day, they
infected 9 states in just over a month. The disease also
attacks kudzu, blackeye peas, and some clovers. Winter cold
will not kill it, and no known soybean variety can withstand
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it. It can be managed with 3 strong fungicides, but it has to
be spotted early. At best, rust-resistant soybean varieties are
6-8 years away.
3459. SoyaScan Notes. 2004. Chronology of major soyrelated events and trends during 2004 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan/Feb.–Biodiesel magazine starts publication
in the USA.
Feb. The excellent European periodical Soyafoods,
edited by Heather Paine of England, changes its title to Soy
& Health, when the American Soybean Association stopped
funding. Past and current issues can be downloaded from the
Soy Conference website www.soyconference.com.
April–Yamasa Corporation purchases San-J International
(Richmond, Virginia).
April–Pulmuone U.S.A. makes a signiﬁcant ﬁnancial
investment in Wildwood Harvest Foods, Inc. In July the two
companies announce their merger. Both tofu companies are
based in California.
April–The Food and Drug Administration (FDA)
conﬁrms that it is in the process of reviewing a petition for
a health claim that suggests the consumption of soy proteinbased foods may reduce the risk of certain types of cancer,
including breast, prostate, and colon cancer. The Solae
Company submitted the petition.
June–”The Whole Soy Story: The Dark Side of
America’s Favorite Health Food,” an article by Kaayla T.
Daniel is published in Mothering magazine. Her unbalanced
approach is to collect, often misinterpret, and publish in one
place all the negative information she can ﬁnd about soy.
July 20–Wildwood Natural Foods, Inc. and Pulmuone
U.S.A. announce their merger.
July–Soyfoods Center “publishes” on its Internet
website (www.soyfoodscenter.com) the entire (previously
unpublished) manuscript of its book History of Soybeans
and Soyfoods, by William Shurtleff & Akiko Aoyagi (2,500
pages). It is now available worldwide for all to use free of
charge. Research and writing of this book began in Oct.
1980.
Nov. 10–USDA’s Animal and Plant Health Inspection
Service [APHIS] conﬁrms the presence of soybean rust on
soybean leaf samples taken from two plots associated with a
Louisiana State University research farm.
World Wildlife Fund establishes the Roundtable on
Responsible Soy to address the impacts of soy production [as
on the Amazon rainforest] and identify solutions.
Trends: (1) The low-carb diet continues its popularity
and upward trend in the USA. Soy protein is being used to
replace carbohydrates is a wide array of products from taco
chips to bread, from healthy soft drinks (Snapple-A-Day)
to vegetable juice (V8 Splash Smoothies). Consumption of
meat, which is also low in carbohydrates, is now coming
back into popularity. Few, if any, nutritionists, think that low-

carb diets are healthful. (2) The anti-soy faction continues
to have an active and one-sided web presence–an a negative
effect on the growing interest in soyfoods. Leaders are Sally
Fallon, Kaayla T. Daniel, Richard and Valerie James, and a
few others. (3) Ten million more people were hungry in 2004
than in 2003, according to Bread for the World Institute’s
2004 Hunger Report. At the same time the World Food
Program announced that food aid has decreased every year
since 1999. Hunger is a growing issue. Hunger and poverty
are inextricably linked; if there are no resources, there is no
food.
3460. IITA. 2004. Annual report 2003. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA).
• Summary: Page 3: Power Foods in Tanzania has milling
machines that make soy ﬂour.
Page 11. Soybean growth in the presence of root-knot
nematodes (Meloidogyne spp.) was substantially improved
by the application of microbial antagonists or root symbionts
(mycorrhizae).
Page 13: “A transect walk characterization method
allowed the estimation of the area planted to IITA cowpea,
maize, and soybean in a survey area of more than 40,000
square km for a survey cost of US$5,000.
“In the northern Guinea savanna, the economic
performance of three improved maize-based cropping
systems was evaluated.” One of these is a soybean, maize +
fertilizer rotation.
Page 23: “A systematic transect survey revealed high
rates of adoption of IITA’s improved maize, cowpea, and
soybean varieties in northern Nigeria. National capacity to
generate and transfer technologies, including postharvest
technologies, was enhanced through degree and non-degree
related training.”
Page 27: “Funding overview: Funding for 2003 was
US$37.306 million, of which 96.6% came from CGIAR
investors and 3.4% from other sources. Expenditure was
US$37.147 million of which 88% was used for program
expenses and 12% for management and general expenses.”
Figure 1, a pie chart, shows the top 10 donors to IITA
in 2003. In descending order of amount donated they are:
(1) United States Agency for International Development
(USAID, about 42%), World Bank (about 10%), Denmark,
Commission of the European Communities, Canada,
International Fund for Agricultural Development (IFAD),
UK, Belgium, Nigeria, the Netherlands. A similar pie chart
shows the top 10 donors in 2002. Address: PMB 5320, Oyo
Road, Ibadan, Nigeria.
3461. Lamp, Greg. 2004. Asian soybean rust discovered [in
Louisiana and Mississippi]. Corn and Soybean Digest. Dec.
p. 14.
• Summary: “It was originally discovered associated with a
Louisiana State University (LSU) research farm near Baton
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Rouge.
The “disease has been known to destroy entire ﬁelds of
soybeans.” It may well have been brought by hurricane Ivan.
3462. Mescher, Kelly. 2004. Soybean rust: It’s here! Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 16(3):26-27. Dec.
3463. Monsanto Co. 2004. Annual report 2004: A clear
focus. St. Louis, Missouri. 105 p. 28 cm.
• Summary: Monsanto, the world leader in biotech crops,
is in the midst of making the transition from a company
led by Roundup herbicide to a company based on seeds
and traits.” A graph titled gross proﬁt transition (p. 1)
shows these changes. Proﬁts from Roundup and other
glyphosate herbicides have dropped dramatically since 2001,
while proﬁts from seeds and traits have increased equally
dramatically. Net sales in 2004 was $5,457 million, up 11%
from 2003. Net income was $267 million, up 293% from
2003.
Concerning earnings per share: In 2002 Monsanto lost
$6.67 per share, then made a dramatic reversal by earning
+$0.26/share in 2003 and $0.99 in 2004.
A graph (p. 4) shows the rapid increase in “Global
Monsanto planted biotech acres from 1996 (roughly 2
million) to 2004 (175 million). Of Monsanto’s gross proﬁt,
53% comes from seeds and genomics, and 47% from
“agricultural productivity” (mostly herbicides). Of the seeds
and genomics gross proﬁt, 47% comes from corn seeds
and traits, 31% from soybean seeds and traits, and 22%
from all other crops seeds and traits (especially cotton).
Of the agricultural productivity gross proﬁt, 59% comes
from Roundup (the world’s best-selling herbicides) and
other glyphosate-based herbicides, and 41% from all other
agricultural productivity products (including those which
“improve dairy cow productivity” such as Posilac [rBGH /
bovine growth hormone]).
With each of its products, already developed or in
the pipeline, this reports summarizes the farmer beneﬁts,
processor beneﬁts, and consumer beneﬁts. The product
pipeline has the following phases: Discovery (gene/
trait identiﬁcation), phase 1 (proof of concept), phase 2
(early development), phase 3 (advanced development),
and phase 4 (prelaunch). This year (p. 7, 11) Monsanto
launched its Vistive brand–a new line of products coming
out of its pipeline, “providing direct consumer beneﬁts by
improving the health properties of food-grade oils.” These
are “improved-oil soybeans for food.” One product in the
Vistive family is a soybean with low-linolenic acid; it can
improve the health properties of soybean oil by reducing
or eliminating trans fats, because the oil does not need
to be hydrogenated–a process which creates trans fatty
acids, which resemble saturated fats. Another is soybeans
high in healthy monounsaturated fat that lowers LDL

(bad) cholesterol. A third is soybeans with higher levels of
Omega-3 fatty acids. Monsanto is also developing improved
protein soybeans for food (enriched in beta-conglycinins) for
applications such as milk and meat alternatives, and lysineenriched corn.
In 2004, more than 80% of U.S. soybean acres were
planted in Monsanto trait-based products, as were more than
75% of cotton acres and 40% of corn acres (p. 8).
Hugh Grant is now the company’s Chairman, President,
and CEO. Pages 19-91 are Form 10-K.
Accompanying the report is a “Notice of annual meeting
of shareowners, January 20, 2005” (92 p.). This report (p.
31) contains four very interesting “Shareowner proposals”
to be voted on by proxy votes: (1) A report on impacts
of genetically engineered products by an independent
committee of the Board (Monsanto opposes). (2) A report
on pesticides (incl. herbicides) made by Monsanto and not
registered by the U.S. Environmental Protection Agency
that are exported (Monsanto opposes). (3) Monsanto adopt
human basic rights policies, such as the UN Human Rights
Norms (Monsanto opposes). (4) To ease suffering by
experimental animals, Monsanto commit to using only nonanimal methods for assessing skin corrosion (irreversible
skin damage), skin irritation (milder and reversible
damage), skin absorption (the rate of chemical penetration),
phototoxicity (an inﬂammatory reaction caused by the
interaction of a chemical with sunlight), and pyrogenicity (a
fever-like reaction that can occur when certain intravenous
drugs interact with the immune system) and the Board
conﬁrm that this change is in the company’s best interest
(Monsanto opposes). Address: 800 North Lindbergh Blvd.,
St. Louis, Missouri 63167. Phone: 888-725-9529.
3464. Wright, David. 2004. Asian soybean rust–After your
proﬁt. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(3):31. Dec.
• Summary: For more information visit www.planthealth.
info. Address: Ph.D., Plant Health Initiative Coordinator.
3465. Singh, B.B. 2004? Success of soybean in India: The
early challenges and pioneer promoters (Web article). www.
asianagrihistory.org/pdf/articles/successofsoyabean.pdf 7 p.
[21 ref]
• Summary: An excellent undated history by a very
knowledgeable source.
Contents: Abstract. Soybean in India–early attempts.
Soybean in India- new attempts and challenges: developing a
market for soybean, developing improved soybean varieties,
ﬁnding a niche for soybean production, political will and
private sector support. Future challenges. Acknowledgment.
“Abstract: Soybean originated in China and was
introduced to India centuries ago through the Himalayan
routes, and also brought in via Burma (now Myanmar)
by traders from Indonesia. As a result, soybean has been
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traditionally grown on a small scale in Himachal Pradesh, the
Kumaon Hills of Uttar Pradesh (now Uttaranchal), eastern
Bengal, the Khasi Hills, Manipur, the Naga Hills, and parts
of central India covering Madhya Pradesh. Because of its
high protein and oil content, and other attributes such as
its beneﬁcial effects on soil fertility, several attempts were
made in the past to popularize soybean cultivation in India.
However, these initiatives were far from successful, mainly
because of the inadequate knowledge about its cultivation,
lack of high-yielding varieties, lack of marketing, and
unfamiliarity with its utilization. To deal with the country’s
perennial protein malnutrition due to the stagnant pulse
production, fresh efforts were initiated in the mid-1960s
by the G B Pant University of Agriculture and Technology
(GBPUAT), Pantnagar (Uttaranchal) and the Jawaharlal
Nehru Krishi Vishwa Vidyalaya, Jabalpur (Madhya Pradesh),
in collaboration with the University of Illinois, USA to
popularize soybean cultivation in India. The preliminary
trials conducted at Pantnagar in 1965-66, using soybean
varieties from southern USA, yielded 3 to 4 t (metric tons)
per ha within 110-130 days, which prompted the Indian
Council of Agricultural Research (ICAR) to initiate, on 1
April 1967, an all-India project for coordinated research on
soybeans. Through the well-coordinated and collaborative
efforts of a number of national, international, and privatesector organizations over the years, soybean has now become
an important crop in India. From about 11,000 ha until 1961,
soybean occupied over 6 million ha in 2003 producing over
6 million t. This has made India the 5th largest producer of
soybean in the world today. Among the many partners in
this success story, GBPUAT played a major role in the initial
phase of soybean variety improvement, soybean market
development, and coordination of the national soybean
research and development in India.”
Developing new soybean varieties: “Therefore,
breeding for resistance to yellow mosaic and rust as well
as for increased seed longevity was the major challenge for
soybean breeders in India.
“The soybean breeding program at Pantnagar led by
the author screened about 1,400 available germplasm lines
in 1970, but none of these were found to be resistant [to
yellow mosaic or soybean rust; two devastating soybean
diseases]. Therefore, the USAID advisors present at
Pantnagar were requested to arrange import of the world
collection of soybean germplasm lines maintained by the
United States Department of Agriculture (USDA). Initially,
the USAID advisors were not sure that the USDA would
donate the entire soybean germplasm collection to India.
But after personal appeal, and the urgency explained by
the author to R.L. Bernard (Head, Soybean Germplasm at
the University of Illinois) and E.E. Hartwig (Head of the
Soybean Germplasm at Stoneville, Mississippi), both of
them agreed to provide the entire set of soybean germplasm
lines maintained by them. The author had done his PhD from

the University of Illinois under the cosupervision of R.L.
Bernard, and he had also met E.E. Hartwig in professional
meetings. A total of about 3500 lines were packed and sent
to India through USAID. Some of the lines were rejected
by the Plant Quarantine Ofﬁce at Delhi, and a total of 3047
lines were screened in 1971 and followed up in 1972 for
resistance to yellow mosaic and rust. Of these, only two
lines–PI171443 [a cultivated soybean (G. max), originally
from China] and Glycine formosana (a wild soybean, also
from China) were found completely resistant to yellow
mosaic. Six lines–Fusanaridaizu (PI200465), Gakubun
(PI200466), Hondadaizu (PI200477), Keburi (PI200490),
Komata (PI200492), and PI224268–all from Japan, were
resistant to rust (Singh et al., 1974). Genetic studies revealed
that the inheritance of resistance to rust was controlled by a
single dominant gene (Singh, 1977), whereas the inheritance
of yellow mosaic was controlled by two pairs of recessive
genes (Singh and Malick, 1978). These resistant sources
were used in a hybridization program, and a number of
varieties were developed that combined the resistance with
high yield potential and good seed viability. Without the
germplasm from USDA, the soybean breeding program at
Pantnagar would have reached a dead end.
“Seed viability during storage was observed to be
related to seed size: varieties with a 100-seed mass of more
than 15 g lost viability quickly, whereas varieties with a
100-seed mass of 10 g or less showed little loss of viability
even after a year. However, these small-seeded varieties had
low yield and low oil content. On the other hand, varieties
with a 100-seed mass of 12-15 g maintained good viability
for 7-8 months, had good yield potential, and contained high
levels of oil and protein. Therefore, seed mass became one of
the selection criteria in the breeding program for improved
seed viability. These ﬁndings paved the way for a systematic
soybean breeding program, and a number of new improved
varieties were developed (Singh, 1975; Singh and Saxena,
1975). A few of the improved varieties were tested at many
locations under the All-India Coordinated Soybean Research
Project and subsequently released for general cultivation in
India. Of these, Ankur, Alankar, PK-262, PK-327, and PK308 were moderately resistant to yellow mosaic, whereas
PK-416 was almost immune to the virus. In addition to
these varieties, several others were developed at Jabalpur
and Delhi, and released for the northern and central parts
of India. Along with the variety improvement program,
considerable research was also done by agronomists,
microbiologists, plant pathologists, entomologists, food
scientists, and economists under the auspices of the national
coordinated project (Saxena et al., 1971). This led to the
development of a complete package of practices for soybean
production for different agroclimatic zones and cropping
systems, and to the initial spread of soybean cultivation
in parts of Uttar Pradesh and Madhya Pradesh.” Address:
International Inst. of Tropical Agriculture (IITA), Kano

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1247
Station, Sabo Bakin Zuwo Road, PMB 3112, Kano, Nigeria.
Phone: email: bbsing@cgiar.orgh.
3466. Ohm, Karl. 2005. Controlling super weeds: glyphosate
resistance is a growing concern. Corn and Soybean Digest.
Mid-Feb. p. 30-13.
• Summary: Another super weed is marestail, also known
as horseweed. In 2000, marestail was the ﬁrst glyphosateresistant weed to appear in soybean ﬁelds in the USA.
“Initially reported in Delaware, there are now 9 states with
glyphosate-resistant marestail (Delaware in 2000; Tennessee
in 2001; Indiana, Maryland, New Jersey and Ohio in 2002;
and Arkansas, Mississippi and North Carolina in 2003).”
3467. Bernard, Richard L. 2005. New garden-type soybean
varieties. Urbana, Illinois. 2 p. Unpublished typescript. Feb.
28 cm.
• Summary: “Because of their high nutritional value and
health beneﬁts there has been considerable recent interest
in soyfoods. Most of this attention has focused on soybean
products such as tofu, soy milk, soy-protein fortiﬁed ﬂour,
or meat analogs constructed from extracted soy protein, and
it is not generally recognized that soybeans are an excellent
vegetable and may be eaten directly much as other beans or
peas. The mature dried soybean may be used just as other
beans except that to avoid rancidity they should not be
pre-soaked but put directly into boiling water for about 40
minutes at which point they are ready to eat. Probably the
best way to use vegetable soybeans is to pick the immature
pods (after the seeds have reached full size but before any
yellowing begins) and boil them for only 4 to 5 minutes
(in lightly salted water if your taste prefers) after which the
seeds may be easily squeezed out (the shells are inedible)
and eaten as a ‘ﬁnger food’ or added to soups, salads, fried
rice, or other dishes of your choice. They taste good cold
or hot, and the attractive bright green color enhances the
appearance of the food. After cooking they may be frozen
in or out of the pod for later or out-of-season use. The
advantage of eating the immature seeds over the ripe seeds
besides the better taste and appearance and much shorter
cooking time is that they are more digestible since the
complex carbohydrates (oligosaccharides) of the mature
seeds have not yet formed.
“While all soybeans are edible, certain soybean varieties
with larger seeds and milder taste have been developed
for human food usages especially in Japan and Korea.
These Asian food varieties have desirable seed traits but
are not well adapted to our climate, insects, and diseases.
US soybean breeders have crossed some of these largeseeded Asian varieties with adapted US grain varieties
and developed some better adapted vegetable types. At the
University of Illinois we have made selections from hybrid
populations involving these large-seeded soybeans and now
have a number of promising vegetable-type lines adapted to

Illinois. Thirteen varieties have been released, named with
the preﬁx Gardensoy, ranging from early maturing (maturity
group 0) to late (group IV). They have seeds from about 50%
larger to twice as large as the common grain types grown in
Illinois but yield only about 80 to 60% as well and therefore
are not competitive for production for processing.
Any one variety will have an optimum harvest period for
green pods of just a few days since all the pods on a soybean
plant tend to develop together. The advantage of growing
several varieties with different maturity dates is a longer time
of harvest. This may also be accomplished by having several
planting dates (estimate 3 days delay in planting for one day
delay in harvest but this will vary widely). Like all soybeans
these varieties are self-pollinating and true-breeding, and
therefore you may let a few plants ripen without picking and
use these seeds for next year’s planting.
“Because of their bigger seed size and better taste the
Gardensoy varieties are being offered to home gardeners
for small scale production and hand harvest. As harvest
machinery and techniques are developed larger scale
commercial production may become practical. We will
provide 30 to 50-seed packets of these varieties (free of
charge) to anyone wishing to try them.
“The table below provides some data based on tests
at Urbana in 2000 to 2004 on average yield of ripe seeds,
mature seed size (centigrams per seed), date of maturity (plus
maturity group), stem type, plant height, and mature seed
composition (protein and oil).
“We will be interested in any taste preference,
observations, or comments that you wish to send to us after
trying them. Please send comments and requests for seeds to
the address below.
“Richard L. Barnett, Dep. of Crop Sciences, Univ. of
Illinois, 1101 Peabody Dr., Urbana, IL 61801.” Tel. 217333-7279. Address: Dr., Illinois Agric. Exp. Station, Univ. of
Illinois, Urbana, IL 61801.
3468. Lamp, Greg. 2005. Keep a watchful eye on Brazil: My
view. Corn and Soybean Digest. Feb. p. 6.
• Summary: Lamp just returned from a two-week tour of
Brazil’s soybean and cattle growing centers–sponsored by
The Corn and Soybean Digest and its sister publication, Beef.
Brazil has plenty of endeveloped land. In the state of Mato
Grosso, for example, 70% of the land is undevelopd, yet this
state is already Brazil’s largest producer of soybeans, cotton,
and cattle–and it has the lowest rate of unemployment–6.9%.
Since 2003, soybean king Blairo Maggi (who produces
about 250,000 acres of soybeans) was elected governor of
Mato Grosso, the long inadequate infrasructure has started to
improve rapidly. During the past two years, more than 900
miles of new roads have been constructed.
Rondonopolis, located southeast of Cuiaba in Mato
Grosso, “has the largest crushing capacity in South America.
Most crushers are U.S. companies like ADM, Cargill and
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Bunge.”
For U.S. farmers, the biggest threat from Brazil may
come from its ability to feed and export poultry and pork.”
As the country produces more corn, to feed with its abundant
soybeans, the threat will increase.
Photos show: (1) Greg Lamp. (2) American farmers on a
bus tour checking plants for soybean rust. (3) Ships loading
at Paranagua port. Address: Editor.
3469. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2005. Costs of soybean rust
could vary widely: It is clear that rust will have a signiﬁcant
economic impact no matter which scenario is used. 12(1):6.
Feb.
• Summary: The presence of soybean rust in the state could
cost Illinois soybean farmers from $58 million to $102
million per year in combined spraying costs and yield losses,
according to a study by Peter Goldsmith, assistant professor
in the Dep. of Agricultural and Consumer Economics at the
University of Illinois. A photo shows Goldsmith speaking at
a lectern.
3470. Pringle, Peter. 2005. Food, Inc.: Mendel to Monsanto–
The promises and perils of the biotech harvest. New York,
London, Toronto, Sydney: Simon & Schuster. ix + 239 p.
Illust. (many photos). Index. 24 cm. [370+* endnotes]
• Summary: The best, fairest, most balanced, wellresearched and well-written book we have seen on this
complex, highly polarized subject. First published in 2003,
it was updated in 2005. The book begins with two pages of
glowing reviews from a variety of important publications.
“Food, Inc. proves beyond doubt that you really know more
when you are able to admit how little it is that you actually
know”–Los Angeles Times.
The Introduction (by the author) begins: “This book
is for those who still have an open mind about genetically
modiﬁed foods–despite the constant ﬂow of alarms from
consumer watchdogs and constant assurances from the
agricultural establishment that everything down on the farm
is lovely. Those who have already decided what to think
should stop right here. This is not a book that will make them
feel comfortable. Nor is it intended to persuade them to think
differently.”
Contents: Introduction. 1. Mendel’s little secret. 2. Seeds
of gold. 3. The plague of sameness. 4. A new sort of tomato.
5. The battle of basmati. 6. Of cauliﬂower, potatoes, and
snowdrops. 7. Anatomy of a poisoned butterﬂy. 8. The plant
hunters. 9. The cornﬁelds of Oaxaca. 10. So shall we reap.
Notes. Acknowledgments.
From the publisher’s description: “For most people, the
global war over genetically modiﬁed foods is a distant and
confusing one. The battles are conducted in the mystifying
language of genetics.
“A handful of corporate ‘life science’ giants, such

as Monsanto, are pitted against a worldwide network of
anticorporate ecowarriors like Greenpeace. And yet the
possible beneﬁts of biotech agriculture to our food supply are
too vital to be left to either partisan.
“The companies claim to be leading a new agricultural
revolution that will save the world with crops modiﬁed to
survive frost, drought, pests, and plague. The greens warn
that ‘playing God’ with plant genes is dangerous. It could
create new allergies, upset ecosystems, destroy biodiversity,
and produce uncontrollable mutations. Worst of all, the
antibiotech forces say, a single food conglomerate could end
up telling us what to eat.
“In Food, Inc., acclaimed journalist Peter Pringle shows
how both sides in this overheated conﬂict have made false
promises, engaged in propaganda science, and indulged in
fear-mongering. In this urgent dispatch, he suggests that
a fertile partnership between consumers, corporations,
scientists, and farmers could still allow the biotech harvest
to reach its full potential in helping to overcome the problem
of world hunger, providing nutritious food and keeping the
environment healthy.
“Library of Congress subject headings for this
publication: Agricultural biotechnology, Genetically
modiﬁed foods, Food Biotechnology.”
Soybeans are discussed throughout this ﬁne book: see
Index. Address: Author and journalist, New York City.
3471. Thompson, James. 2005. Brazilian soybeans and Asian
rust. Corn and Soybean Digest. Feb. p. 36.
• Summary: Describes how Brazilian farmers are managing
soybean rust based on advice from Embrapa, the Brazilian
Agricultural Research Agency. Asian rust has already been
identiﬁed in 12 out of Brazil’s 26 states. Early planting, early
detection, and prompt fungicide application are the keys to
ﬁghting the disease.
Brazil is larger than the 48 contiguous U.S. states.
A color photo shows a soybean leaf infected with Asian
soybean rust.
3472. Rich, Deborah K. 2005. Soil food web found alive–and
so far well–under modiﬁed corn. San Francisco Chronicle.
March 5. p. F7-F8.
• Summary: Genetically engineered (GE) corn seed is
sold by four agricultural giants: Monsanto, Syngenta, Dow
Agrosciences, and DuPont. The ﬁrst genetically engineered
corn was introduced in 1995; it contained a gene from a
bacterium named Bacillus thuringiensis (Bt) which enabled
the corn plant to produce a speciﬁc protein (Cry1) toxic to
various insects, especially to many Lepidoptera (butterﬂies
and moths) including the European corn borer–the main
target. In 2003 GE corn seed was released that also contained
a second protein, Cry3, toxic to many coleoptera (beetles),
especially the corn rootworm. Generally, each type of Bt
toxin is “target speciﬁc”–fatal to members of one order of
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insects but not to another. These toxins are found in every
cell of the corn plant, from the roots under ground to the
leaves and corn kernels above.
In 2004, about 27% of total corn acres in the USA were
planted to Bt corn seed, nearly 22 million acres.
Healthy soil is populated by hosts of bacteria, protozoa,
worms, and other invertebrates; these living creatures
decompose the earth’s organic waste into humus (essential
for good soil structure and water retention) and suppresses
diseases.
Only a few studies have examined the impact of Cry1
Bt corn plants on the soil food web; even fewer have studied
the newer Cry3 Bt corn. However these studies seem to
show no harm to tiny creatures comprising the soil food web.
Address: Monterey, California.
3473. Hymowitz, Ted. 2005. The two species of soybean
rust (Interview). SoyaScan Notes. March 31. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The soybean rust (Phakopsora pachyrhizi)
indigenous to Asia and Oceania (Australia, New Zealand) is
now coming to be called “Asian soybean rust;” it much more
aggressive, virulent and harmful that its relative, Phakopsora
meibomiae, which is indigenous to the Western Hemisphere
/ New World, and which is relatively non-aggressive and
benign.
Since plant pathologists ﬁnd it very difﬁcult to
differentiate between the two species of rust, they now
sequence the proteins to make sure.
Rust was ﬁrst reported on soybeans in Brazil in about
1993-1995, but it was eventually decided that it was not the
aggressive species. That was the ﬁrst time plant pathologists
realized there were two species.
Note: Soybean rust was ﬁrst reported on soybeans in
the Western Hemisphere in 1976 in Puerto Rico. At the time,
that rust was identiﬁed as Phakopsora pachyrhizi by a plant
pathologist at USDA’s Plant Disease Research Laboratory
(PDRL), Frederick, Maryland (Vakili and Bromﬁeld 1976,
p. 996). Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
3474. Hymowitz, Ted. 2005. Work with the Alliance for
Progress in Brazil (1964-1966) to help develop the Brazilian
soybean industry (Interview). SoyaScan Notes. March 31.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: In Brazil, Ted brought together private
companies, universities, government organizations, etc. to
work together on a cooperative basis to develop improved
soybean varieties suited for Brazil. That is what INTSOY
was all about in its heyday; it encouraged a number of
tropical and subtropical countries to look to the potential
of the soybean for human food. One problem was ﬁnding
competent stafﬁng in other countries, where politics and
corruption often played a role in the selection.

The Alliance for Progress and USAID were the main
organizations responsible for the development of Brazil’s
soybean program in the 1960s. Before that, soybeans had
been grown mainly in Rio Grande do Sul, with a little bit
in Sao Paulo and Parana. The soybean program was sort of
a ﬂuke, because the U.S. was forbidden to help Brazil on
cotton. Ted was paid by Alliance for Progress; it was the
most successful program they’ve ever had, and now they
have to keep quiet about it–lest U.S. soybean farmers learn
that the Alliance was helping Brazilian farmers become their
competitors.
At the time Ted was there (1964-1966) Brazil’s economy
was in poor condition. Their agricultural research was
even worse. Part of the Alliance’s mission was to establish
new organizations in Brazil to promote agriculture and
agricultural research. EMBRAPA and all its activities came
about as a result of the work that Ted’s group did–although
Ted was a young man quite low on the U.S. pecking order.
Ted was in charge of coordinating the soybean program.
Romeo Kiihl has been Brazil’s main soybean breeder
for the past 30 years. Ted selected him when he was an
undergraduate at the University of Sao Paulo agricultural
school, in Piracicaba (state of Sao Paulo). He was 4th in his
class; his father was a tailor. Ted brought him to Campinas
(where Ted lived) and put him into English language school,
then sent him to Mississippi to work with Edgar Hartwig
(Ted signed the papers). He got his PhD in soybean breeding
under Hartwig, then returned to Brazil and began to work
in Sao Paulo at the Instituto Agronomico. After several
years, EMBRAPA was formed in Londrina to specialize
in soybeans. Kiihl moved to EMBRAPA and became the
soybean breeder for all of Brazil.
This important part of soybean history in Brazil has
never been properly told. Ted has all the documents, and his
friend Werner Baer, an economist, has asked him to write the
story for publication in his economist primer, a think book
that comes out about every 5 years. Ted plans to do it, in part
because Brazilian soybean historians do not acknowledge
this important American contribution to their success. They
have acknowledged some individuals. For example, J.B.
Sinclair (plant pathologist) got an award because he trained
many Brazilians at the University of Illinois–including
Tadashi Yorinori, who is now the head plant pathologist in
Brazil, now doing a lot of work on soybean rust. But the
Americans who lived and worked there such as Ted, Henry
Shands (plant breeder), and Kirk Athow (pathologist, no
longer living)–have never been recognized. Yet statistics
from 2003 show that Brazil was the world’s 2nd largest
soybean producer (52,000,000 metric tons), after the USA
(74,291,000), and India was the world’s 5th largest producer
(4,000 tonnes) after Argentina and China.
The University of Illinois has also played a major role
in India’s soybean success story. PIRDS (a name coined
by Earl Leng) was the name of the University of Illinois
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soybean program in India before Ted got on board. Earl
Leng introduced modern soybean trials to India; he did a
small experimental trial–nothing was published except his
report. Leng also shot a dangerous tiger (of Kumaon) on
his university campus. The University of Illinois sent to
India to replace Earl Leng for 6 months. Ted simply took
that procedure for soybean variety testing that had been
developed in Brazil and transported it to India. He set out
the ﬁrst major trials, and 5-6 journal articles resulted. The
Indians have given the Illinois program the credit it is due.
Hymowitz also went to Indonesia, Rumania, Yugoslavia,
Hungary, Argentina (to the ﬁrst technical meeting, then
made an oral report to the Minister of Agriculture) and made
contributions.
Some American farmers on state and national soybean
boards don’t like Americans like Ted helping their
counterparts in other countries. But Ted believes their view
of the world is much too narrow. “It’s a two-way street.”
For example, now that Asian soybean rust has arrived in the
USA, we need the help of Brazil to ﬁnd out which fungicides
and machines are effective in combating this rust, what is the
life cycle of the organism, when do you apply fungicides,
how often and in what concentrations, etc. We also need their
soybean germplasm–including that of living wild perennial
relatives of the soybean which Ted has collected in many
countries. So we need good, cooperative relationships with
other soybean producing countries. Sometimes we help
them, and when we need information and help, they will
help us. The demise of INTSOY as a major player in its
heyday was due to the narrow tunnel vision of American
soybean farmers, the American Soybean Association–and to
Senator Dale Bumpers, whose famous amendment prohibited
INTSOY from continuing its work with soybean production
and breeding abroad. Right now the U.S. is conducting a trial
with Asian soybean rust in Paraguay. Address: Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
3475. Syngenta. 2005. Managing weed resistance requires
pro-action–not reaction. Corn and Soybean Digest. March.
Insert.
• Summary: “Five weeds are now conﬁrmed as glyphosate
resistant in 14 states... The time to act is now.”
These weeds include giant ragweed, velvetleaf,
waterhemp, and lambsquarters.
3476. Luster, Douglas G. 2005. The two species of soybean
rust (Interview). SoyaScan Notes. April 4. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: A species closely related to the virulent Asian
soybean rust (Phakopsora pachyrhizi) is its much less
harmful relative, Phakopsora meibomiae (pronounced
pha-KOP-sur-uh may-BO-mee-ay). Researchers are quite
sure that, although they are very similar in many ways,

these are two different species–in part because they have a
different host range. But nobody has ever found the sexual
form of either of the species, and you can’t really prove
speciation until you have a biological deﬁnition. Moreover,
it is impossible to differentiate the two Phakopsora species
visually.
In addition, there is considerable uncertainty about the
origins of meibomiae: Some researchers think that it must
have also come from Asia, while others strongly disagree,
thinking that it could have evolved on Phaseolus species or
on Dolichos purpureus (formerly Dolichos lablab) or any
other legume and just jumped to soybeans. It is a very weak
pathogen of soybean but a pretty strong pathogen of lablab,
for example. Two years ago they found a major infestation
in lablab. They now have a molecular test that differentiates
these two species. It looks at the ITS region, which is a
non-protein coding region that codes for ribosomal RNA.
Address: PhD, Location Coordinator, USDA/ARS Foreign
Disease-Weed Science Research Unit (FDWSRU), 1301
Ditto Ave., Fort Detrick, Maryland 21702-5023. Phone: 301619-7344.
3477. Sweets, Laura E.; Wrather, J. Allen; Wright, Simeon.
2005. Soybean rust. http:muextension.missouri.edu/explore/
agguides/crops/g04442.htm. 2 p.
• Summary: “Asian soybean rust is a serious foliage disease
that has the potential to cause signiﬁcant soybean losses.
Although Asian soybean rust was identiﬁed on soybean
plants in Hawaii in 1994, the disease was not reported in the
continental United States until the fall of 2004. The USDA
released an ofﬁcial notice of the conﬁrmation of soybean
rust on soybean leaf samples collected in Louisiana on Nov.
10, 2004. Over the next few weeks the fungus was detected
on plants from a number of additional states, including
Missouri.”
“History: Soybean rust was ﬁrst reported in the Eastern
Hemisphere [Asia] in the early 1900s. It is now accepted
that there are two different fungal species, Phakopsora
pachyrhizi and Phakopsora meibomiae, that cause soybean
rust. Phakopsora meibomiae, referred to as the New World
type, is a much weaker pathogen and is the pathogen that
has been found in limited areas in the Western Hemisphere
(primarily the Caribbean).
“Phakopsora pachyrhizi, referred to as the Asian or
Australasian soybean rust, is the more aggressive pathogen.
It was ﬁrst reported in Japan in 1902 and was initially limited
to tropical and subtropical areas of Asia and Australia.
Unfortunately, it is Phakopsora pachyrhizi that has been
spreading through the soybean-producing regions of the
world. Phakopsora pachyrhizi was reported from Hawaii in
1994, Zimbabwe in 1998 and Paraguay in 2001. In Africa
this aggressive soybean rust has spread to Uganda, Zambia,
Rwanda, Nigeria, West Africa, Mozambique, South Africa
and Cameroon. In South America, Phakopsora pachyrhizi
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has been found in most of the soybean-producing regions of
Brazil as well as Argentina, Bolivia and Colombia.” Address:
1. Dep. of Plant Microbiology and Commercial Agriculture
Program; 2. Dep. of Plant Microbiology and Pathology,
Delta Research Center; 3. Plant Diagnostic Clinic. All: Univ.
of Missouri.
3478. Schneider, Raymond W.; Hollier, Clayton. 2005.
Disease notes: First report of soybean rust caused by
Phakopsora pachyrhizi in the continental United States. Plant
Disease (open access) 89(7):774. July. *
Address: Louisiana State Univ.
3479. World Grain. 2005. Soybean rust spreading slower
than expected. Glyphosate may be soybean rust suppressant.
23(7):35. July.
• Summary: “Asian soybean rust is spreading at a much
slower rate than initially expected” in the USA. As of June
22, Seminole County, Georgia, was the only U.S. county in
which rust had been reported on soybean plants.
Laboratory results by researchers at Washington State
Univ. (WSU) at Pullman and the USDA’s Agricultural
Research Service (ARS) indicate that the herbicide
glyphosate has activity in suppressing Asian soybean rust.
WSU has applied for international protection and has
reached a preliminary agreement with Monsanto Co., the
maker of glyphosate-based Roundup agricultural herbicides.
3480. Lang, Susan S. 2005. Organic farming produces same
yields as conventional, uses less energy and no pesticides.
Non-GMO Report (The) (Fairﬁeld, Iowa) 5(8):8-10. Aug.
• Summary: A good summary of the following article:
Pimentel, David; et al. 2005. “Environmental, energetic, and
economic comparisons of organic and conventional farming
systems.” BioScience 55(7):573-82. July. David Pimentel is a
Cornell Univ. professor of ecology and agriculture. Address:
Cornell Univ.
3481. Mescher, Kelly. 2005. Soybean rust: how farmers deal
in Brazil. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(8):17. Summer
• Summary: A group of American farmers visited Brazil
to see the situation at ﬁrsthand. A lot of fungicides were
sprayed on soybean infected with rust.
3482. Lamp, Greg. 2005. Will rust hit in 06?: experts sum up
what happened this year and what to expect next? Corn and
Soybean Digest. Nov. p. 29.
• Summary: The main message is to scout and stay vigilant.
A small map of the southeast US shows where soybean
rust has been scouted (but not found) and where it has been
conﬁrmed. It has been conﬁrmed in Mississippi, Alabama,
Georgia, Florida and South Carolina.
“The big question for next year is where rust will

overwinter and how much inoculum is being developed.”
The sentinel plot system and the USDA website www.sbrusa.
net have been very successful.
3483. Mescher, Kelly. 2005. Soybean cyst nematodes
are biggest yield robbers–again and again: soybean rust,
who? Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 17(2):16-17. Nov.
• Summary: “Maybe SCN isn’t glamorous. Maybe it’s not
always in the spotlight. And maybe it didn’t ride in on the
waves of a hurricane [like soybean rust did recently]. But
it’s time to face the facts, folks. SCN has been here for
years–and it’s here to stay. SCN is consistently robbing
more yield than other problems you may have in your ﬁeld.
Consistently.
“Despite the hype and media attention given to soybean
rust, aphids or white mold, “the nematodes haven’t gone
away. It’s like the most durable, long-lived pest around,”
says Greg Tylka, nematologist at Iowa State University
(ISU).
“’I describe it as the Energizer Bunny,’ Tylka adds. And
it keeps going... and going... and going.
“Unfortunately, many growers are learning the hard way
that SCN isn’t going away. Stunted plants and yellowing
leaves are popping up in drought-stressed ﬁelds in Illinois,
says Terry Niblack, professor of SCN management at the
University of Illinois.
“Normally SCN does not cause above ground
symptoms. But because of the moisture depletion, signs of
SCN are evident.
“’We’ve had bad drought conditions, so a lot of damage
due to SCN has shown up, and we usually don’t see that,’
Niblack says. ‘This year we’ve seen it. A lot of people are
letting their nematode populations get out of hand, and now
we can see the evidence.’
“’Those that are under moisture stress are not able to
compensate–we see the symptoms,’ Niblack continues. ‘We
don’t see the symptoms where there is plenty of moisture.’
“These numbers put into perspective the enormity of
SCN.
“’The soybean checkoff organization funded a survey
about 10 years ago, and we found it in about 75 percent of
the ﬁelds in Iowa,’ Tylka says. ‘And I can guarantee you that
it hasn’t decreased. And I can almost guarantee you that it’s
increased.’
“Those are hard numbers to swallow. But luckily, SCN
is fairly easy to manage.
“’There’s not much that a farmer could do that’s easier
and quicker that’s going to result in a bigger yield bump
than testing for SCN, and then just switching to a resistant
variety,’ Tylka continues. ‘Testing is quick and easy. The
resistant seed doesn’t cost any more, and their yields could
bump back up by 15 to 20 bushels per acres. I can’t think of
any other scenario that’s that easy that’s going to result in
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that big of an increase in yield.’
“Testing will help determine the number of cysts
in ﬁelds, which farmers can track from year to year to
see if populations are building or declining. But it begs
the question–are farmers testing their ﬁelds at all? (See
sidebar).”
Note: The sidebar asks: “Why aren’t farmers testing?”–
and tries to give an answer–many are not aware of soybean
varieties that are resistant to nematodes.
Greg Tylka, nematologist at Iowa State University, says:
“’I preach to growers–these nematode resistant varieties
pay dividends twice. You get more bushels per acre by
growing resistance, but the second dividend is that it
controls nematode populations in the future. So that’s going
to result in greater soybean yields two years in the future.
Susceptible beans suffer twice: Poor yields the ﬁrst time, but
they also allow tremendous increases in SCN numbers, and
that’s going to cause even worse yields two years into the
future...’”
3484. Wang, Yanwei; Zhi, H.; Guo, D.; Gai, J.; Chen, Q.;
Li, K.; Li, H. 2005. Classiﬁcation and distribution of strain
groups of soybean mosaic virus in Northern China spring
planting soybean region. Dadou Kexue (Soybean Science,
China) 24(4):263-268. Nov. [18 ref. Chi; eng]
• Summary: “Abstract: 904 specimens of soybean mosaic
virus (SMV) were collected from Heilongjiang, Jilin,
Liaoning, Hebei, Neimeng and Beijing in Northern China
Spring Planting Soybean Region. The symptomatology and
serology were carried out to purify and detect SMV. From
them, 112 SMV isolates were obtained. Based on their
response to 11 differential hosts such as Hefeng 25, Wenfeng
5, Youbian 30, 8101, Tiefeng...” Address: 1. Soybean
Research Inst., Nanjing Agricultural Univ., National Key
Laboratory for Crop Genetics and Germplasm Enhancement,
Nanjing 210095; 2. Soybean Research Institute, Northeast
Agricultural University, Harbin 150030.
3485. SoyaScan Notes. 2005. Chronology of major soyrelated events and trends during 2005 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan.–Monsanto acquires Seminis for $1.4
billion. This gives Monsanto a commanding position in the
fast-growing and very proﬁtable vegetable seed market–a
segment in which Monsanto previously had no presence.
Jan.–EarthSave News stops being printed on paper and
migrates to the Internet.
Feb. The Whole Soy Story: The Dark Side of America’s
Favorite Health Food, by Kaayla T. Daniel published by
New Trends Publishing Inc. (Washington, DC). This is the
ﬁrst entirely anti-soy book.
March 14–Steve Demos, founder of White Wave, Inc., is
terminated without cause (forced out) by Dean Foods.
July 7–Galaxy Nutritional Foods announces it will sell

its manufacturing assets to Schreiber Foods, Inc. of Green
Bay, Wisconsin, a major manufacturer of cheese products.
Galaxy has recently suffered large ﬁnancial losses.
July–Israeli Ministry of Health announces plans to
recommend that young children limit soy products to one
a day and advised that infants avoid them altogether. The
French government recently advised that soy products not be
given to children younger than age 3.
Oct. 17–Gardenburger Inc., the company credited with
taking veggie burgers into the mainstream, ﬁles for Chapter
11 bankruptcy. The company will stay in business but
become privately held; the name of the new owner is not yet
known. The value of all Gardenburger shares is now zero.
Oct. 30 to Nov. 2–Sixth International Symposium
on the Role of Soy in Preventing and Treating Chronic
Disease, held in Chicago, Illinois. This is the ﬁrst year that
no conference proceedings were published. However a 52page symposium program was published in Nov. 2005 by the
American Oil Chemists’ Society (Champaign, Illinois).
Nov.–Yamasa Corporation purchases San Jirushi Corp.
(Kuwana, Japan). San-J plans to build a new tamari plant
next to their original plant (which has reached full capacity)
in Richmond, Virginia.
During 2004-05 world production of palm oil reached
33.88 million metric tons to pass soybean oil (32.31) for
the ﬁrst time in history and to become the world’s leading
vegetable oil. Projections show this lead continuing to grow
during the next two years (Source: 2007 Soya & Oilseed
Bluebook, p. 348).
3486. Seed World. 2005. Giant views: Soybean. 143(10):24,
28. Dec.
• Summary: Howard Gabe, PhD and consultant soybean
breeder from Brazil, recalls that glyphosate has never
controlled giant horseweed effectively in the Midwest.
“Now that the use of glyphosate resistant soybeans has been
cleared for commercialization in Brazil, it is interesting that
so far there hasn’t exactly been the rush to buy that people
had envisioned.” To the north in Mato Grosso (a state that
now produces 28% of Brazil’s soybeans), there are many
tropical weeds that glyphosate doesn’t seem to control. So
farmers there are already talking about using tank mixes with
glyphosate and other herbicides such as 2,4-D.
Note: 2,4-D is a common systemic herbicide used in
the control of broadleaf weeds. It is the most widely used
herbicide in the world (March 2009), and the third most
commonly used in North America.
3487. Goulart, Augusto C.P. 2005. Fungos em sementes de
soja : detecçao, importância e controle [Fungi in soybean
seeds: Detection, importance and control]. Dourados, Mato
Grosso do Sul, Brazil: EMBRAPA-CPAO, MS, Br. 72 p.
[Por]*
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3488. Zheng, Cuiming; Chen, Pengyin; Hymowitz,
Theodore; Wickizer, Sandra; Gergerich, Rose. 2005.
Evaluation of Glycine species for resistance to Bean pod
mottle virus. Crop Protection 24:49-56. [43 ref]
• Summary: Bean pod mottle virus in widespread in
soybeans in the USA and no resistance has been identiﬁed in
commercial soybean cultivars or plant introductions (PIs) of
this species. Twelve of all 98 PIs of Glycine tomentella were
resistant to all BPMV isolates, and the virus was not detected
by Elisa in these plants. Fifteen of the 117 PIs showed
tolerance (mild mottling symptoms) to BPMV, and the virus
was detected in these plants. These ﬁnds may be important
for the development of resistant commercial soybean
cultivars if this resistance can be incorporated into G. max
by interspeciﬁc crosses between these species. Address:
1-2. Dep. of Crop, Soil & Environmental Sciences, Univ. of
Arkansas, Fayettevile, AR 72701; 3. Univ. of Illinois.
3489. Clark, Edward. 2006. Rust risk remains: spores found
in Minnesota, South Dakota. Corn and Soybean Digest. Jan.
p. 22.
• Summary: The Corn Belt was fortunate to have escaped
feared soybean rust problems in 2005, but this year may be
different. There is great need to be vigilant and to scout for
spores. The right environmental conditions are 66-84ºF and
wetness for 6 hours.
3490. Pollack, Andrew. 2006. DuPont and Syngenta join in
modiﬁed-seed venture. New York Times. April 11. p. C2.
• Summary: The new venture is designed to “present a
more formidable challenge to Monsanto’s dominance of
the business for genetically modiﬁed [engineered] seeds.”
DuPont owns the Pioneer Hi-Bred International seed
company.
Over the past few years, Monsanto has been gaining
market share in biotech corn seeds “at Pioneer’s expense, in
part by licensing Monsanto’s herbicide-resistant and insectresistant crop genes to other seed companies.”
Monsanto is the source of the vast majority of biotech
crops planted worldwide, “some under its own brands and
the rest by other seed companies that have licensed its
technology. Its biggest class of products has been soybeans,
cotton, corn and canola genetically engineered to resist
Roundup, enabling farmers to spray to kill weeds while
leaving the crop intact.”
3491. Brooks, Rhonda. 2006. Be prepared for rust: this
soybean disease deserves extra attention. Corn and Soybean
Digest. April. p. 20, 22.
• Summary: Each grower should have a plan in place.
3492. Lamp, Greg. 2006. How worried should you be [about
soybean rust]? Corn and Soybean Digest. April. p. 17.
• Summary: Last year the disease spread slowly, but this

year could be different. Temperatures above 86ºF may retard
rust’s development. The watchword is “Stay vigilant!”
3493. Stalcup, Larry. 2006. Rust alert: a rust outbreak in
Texas causes worries up north. Corn and Soybean Digest.
April. p. 17.
• Summary: Soybean rust was found in south Texas on Feb.
14 by a Texas A&M plant pathologist. Midwestern states
have dodged the bullet so far. The key message: stay vigilant.
3494. Ma, Yan-Song; Wang, W.-H.; Wang, L.-X.; Ma, F.-M.;
Wang, P.-W.; Chang, R.Z.; Qiu, L.-J. 2006. Genetic diversity
of soybean and the establishment of a core collection focused
on resistance to soybean cyst nematode. J. of Integrative
Plant Biology 48(6):722-731. June. [26 ref]
• Summary: “The best method of control of SCN is through
the development of resistant cultivars. However, limited
progress has been made in soybean breeding in China
because most modern cultivars have no resistance to SCN.
The distribution and phenotype of 432 immune or highly
resistant Chinese accessions were surveyed and a primary
core collection was selected as a representative sample for
further analyses. Using evenly distributed simple sequence
repeat markers, ﬁve selection methods were applied to
the primary core collection and the optimal method was
chosen to establish a core collection, which consisted of 28
accessions. These encompassed 70.8% of the allelic variation
present in the overall resistant collection. The 28 accessions
differed from the reference resistant accessions at the
genomic level, indicating that Chinese resistant accessions
are distinct from known resistant accessions.”
“Soybean cyst nematode (SCN) was ﬁrst found in
Northeast China in 1899 (Dai et al. 1958) and later spread
to Korea, the US, Columbia, Brazil, Argentina, and other
countries.” Address: 1-2. Inst. of Crop Science, Chinese
Academy of Agricultural Sciences, National Key Facility
of Crop Gene Resources and Genetic Improvement, Crop
Germplasm and Biotechnology, Ministry of Agriculture,
Beijing 100081, China.
3495. Wrather, J. Allen; Koenning, S.R. 2006. Estimates of
disease effects on soybean yields in the United States 2003 to
2005. J. of Nematology 38(2):173-180. June. [6 ref]
• Summary: “The Southern Soybean Disease Workers
(SSDW) began reporting estimated soybean losses due to
diseases in the southern US in 1974, and a summary of
these data from 1974 to 1994 has been published (Wrather
et al., 1995). Estimates of soybean yield suppression due
to diseases for the US from 1996 to 1998 (Wrather et al.,
2001b) and 1999 to 2002 (Wrather et al., 2003) have been
published.
“The objective of this project was to compile estimates
of soybean yields suppressed due to diseases for each
soybean-producing state in the US from 2003 to 2005.”
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Contains many tables. Table 7 shows that the diseases
causing the greatest losses in U.S. soybean yields (total 6.93
million tons) were Soybean cyst nematode (1.93 million
tons) and phytophthora rot (1.07 million tons). Address:
Univ. of Missouri-Delta Research Center, P.O. Box 160,
Portageville, MO 65873.
3496. Vanlauwe, Bernard; Giller, K.E. 2006. Popular myths
around soil fertility management in sub-Saharan Africa.
Agriculture, Ecosystems and Environment 116(1-2):34-46.
Aug. [69 ref]
• Summary: Contents: Abstract. 1. Introduction. 2. Myths
surrounding nutrient balances (Nutrient balance studies
of smallholders in Africa have been given considerable
attention since the early 1990s): 2.1. Myth: nutrient balances
are always negative. 2.2. Myth: nutrient balances can be used
to derive crop fertilizer requirements.
3. Myths surrounding fertilizers; 3.1. Myth: fertilizers
damage the soil (and make smallholders dependent on
countries in the North). 3.2. Myth: fertilizers are not used
in Africa as they are too expensive. 3.3. Myth: fertilizer
recommendations are a useful tool in disseminating
information regarding fertilizer use to small-scale farmers.
3.4. Myth: fertilizers cause eutrophication in Africa (No. The
main problem in Africa is nutrient shortage).
4. Myths surrounding rock phosphate (“Vast areas of
SSA experience moderate to acute phosphorus deﬁciency,
which is for most regions the second most important plant
nutrient after nitrogen”): 4.1. Myth: adding rock phosphate
(RP) to compost increases its short term phosphorus (P)
availability.
5. Myths surrounding organic inputs: 5.1. Myth: organic
inputs can sustain crop production. 5.2. Myth: organic inputs
decrease pest and disease attack.
6. Myths surrounding legumes: 6.1. Myth: all legumes
ﬁx nitrogen. 6.2. Myth: all legumes have a speciﬁc need for
inoculation (“Varieties of soyabean from Asia (Thompson
et al., 1991), or those which have been through only a few
selection cycles from Asian parental genotypes (Mpepereki
et al., 2000) are able to nodulate with indigenous rhizobia
in soils where they have never been grown and do not need
inoculation. A breeding programme at IITA in Nigeria has
been successful in re-introducing the ability to nodulate with
indigenous rhizobial populations (Kueneman et al., 1984;
Sanginga et al., 1996”)). 6.3. Myth: legumes are a source of
free nitrogen. 6.4. Myth: growing legumes always leads to
improvement in soil fertility.
7. Concluding remarks.
It remains unclear whether the cultivation of grain
legumes, such as soybean, results in a net drain or gain of N
in cropping systems. Address: 1. Tropical Soil Biology and
Fertility Institute of the International Centre for Tropical
Agriculture (TSBF-CIAT), P.O. Box 30677, Nairobi,
Kenya; 2. Plant Production Systems, Department of Plant

Sciences, Wageningen University, P.O. Box 430, 6700 AK
Wageningen, The Netherlands.
3497. Hymowitz, Ted. 2006. Chinese have decided to
withhold soybean germplasm from international exchange. In
one past exchange they charged the U.S. dearly (Interview).
SoyaScan Notes. Sept. 1. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In international meetings dealing with exchange
of germplasm, the Chinese have said they have removed the
soybean from free exchange. They are allowed to withhold
it, since it is clear that the soybean is of indigenous Chinese
origin. Rice and soy are dear to the hearts of the Chinese;
they don’t exchange much germplasm of either of these two
crops.
Ted estimates that the U.S. has only about 5-10% of
the Chinese soybean germplasm. So the Chinese have good
economic reasons for wanting to keep that germplasm under
their control. When Dr. Richard Bernard was working on
soybean germplasm exchange with China, the U.S. had to
pay $100,000 for 500 samples, in each of 3 or 4 exchanges.
Thus, in each exchange, there were about 500 samples.
$20,000 each came from Illinois, Iowa State, the checkoff
boards of both Illinois and Iowa, and $20,000 in goods by
USDA. Ted knows about this from personal experience; he
has never seen it published. Ted wouldn’t have anything
to do with it; he considered it bribery, and noted that when
other Asian countries ﬁnd out about it, they might well
do the same thing. Moreover, the Chinese screened the
samples to eliminate those that might have traits of particular
importance to the Americans–such as resistance to cyst
nematodes. “We paid for garbage.” Address: Prof. of Plant
Genetics (retired), Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.
3498. Bloomberg News. 2006. DuPont to reduce pesticide
output and cut 1,500 jobs. New York Times. Dec. 12. p. C2.
• Summary: “The DuPont Company will eliminate 1,500
agricultural jobs and cut output of herbicides and pesticides
in a plan to increase spending on genetically modiﬁed
[engineered] seeds, the company said yesterday.”
Among the jobs to be reduced are those related to Solae,
a joint venture with Bunge. “DuPont controls Solae, which
makes liquid packaging [packaging for liquids] and soybeanderived ingredients for energy bars and other foods.”
3499. Makanda, I.; Tongoona, P.; Chiduza, C.; Kondowe,
M. 2006. Morphological diversity and agronomic evaluation
of promiscuous varieties of soyabean. African Crop Science
Journal 14(4):311-17. Dec. [13 ref. Eng; fre]
• Summary: “Promiscuous varieties have the potential to
increase soyabean... production of resource poor farmers
who cannot afford artiﬁcial inoculum. Some varieties
grown by smallholders are known to be promiscuous but
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their yields are reported to have declined overtime, yet
researchers questions their purity. It is suspected that these
varieties are made up of mixtures of genotypes with varying
nodulation capacities. A study was carried out to quantify
diversity in two promiscuous varieties, Local, and A&11
using morphological markers to initiate mass selection to
reconstitute the original varieties. Eight Phenotipic Groups
(PGs) were identiﬁed in the variety Local mainly based on
days to ﬂowering, growth habit and ﬂower colour, whereas
in the variety A&11, days to ﬂowering, number of primary
branches, and response to rust infection revealed seven PGs.
“A second study evaluated the agronomic performance
of the PGs in comparison with a speciﬁcally nodulating
commercial variety Storm. Five of the PGs identiﬁed in
A711 had signiﬁcantly (P<0.01) higher grain yield than
the commercial standard. All eight PGs identiﬁed in Local
yielded the same as the commercial standard.” Address: 1.
Dep. of Crop Science, Univ. of Zimbabwe, MP 167, Mt.
Pleasant, Harare, Zimbabwe.
3500. Fourie, H.; McDonald, A.H.; De Waele, D. 2006. Host
suitability of South African and foreign soybean cultivars to
Meloidogyne incognita race 2. South African J. of Plant and
Soil 23(2):132-37. [47 ref]
• Summary: “Introduction: Root-knot nematodes
(Meloidogyne spp.) are the most economically important
nematode group, have the widest geographical distribution
globally compared to any other major group of plantparasitic nematodes (Sasser, 1977) and account for
signiﬁcant losses in soybean production worldwide...”
Address: 1-2. Agricultural Research Council–Grain Crops
Institute (ARC–GCI), 114 Botha St.,. Potchefstroom, 2520,
South Africa.
3501. NCSRP Research Initiatives: Plant Health Initiative
(Urbandale, Iowa). 2006. Serial/periodical. Urbandale, Iowa:
North Central Soybean Research Program.
• Summary: Contents of the 4-page issue of 2006.
Introduction, by Gregg Fujan. Soybean aphid: 2 project
descriptions. Soybean cyst nematode (1). Diseases (6).
Soybean rust (3). The Plant Health Initiative and NSCRP.
Address: David L. Wright, PhD, North Central Soybean
Research Program, 4554 114th St., Urbandale, IA 50322.
3502. Howe, David. 2007. Sizing up glyphosate complaints:
weed shifts can occur from using glyphosate alone, scientists
say. Corn and Soybean Digest. Jan. p. 19.
• Summary: Growers complain that glyphosate has lost some
of its “punch” during the past 5-6 years. Growers who have
used only glyphosate for weed control should expect weeds
to become resistant. Weed tolerance is not as bad for growers
as weed resistance. Weed shifts refers to weed species that
previously had not been prevalent but are now raising serious
concerns. Broadleaf weed species are more tolerant to

glyphosate than others.
3503. Ontario Soybean Growers Soybean Report. 2007.
Soybean rust update. Jan. p. 1.
• Summary: “In the fall of 2006, one of the most important
questions surrounding soybean rust (SBR) in North America
was answered. Over the course of a few months, under the
proper weather conditions soybean rust developed over a
very large geographical area. From October 1st, 193 new
counties tested positive for SBR in the southern and the
midwestern United States. The majority of these ﬁnds were
on late season soybeans and or double crop beans. On
October 26th, SBR was found on soybeans in Lafayette,
Indiana (home of Purdue University). Lafayette is 165 miles
south of Chicago and this represents the most northern ﬁnd
of SBR in the US ever.
“The total numbers for SBR as of December 21, 2006
for this year’s soybeans are 231 different counties in 15
states and if you include kudzu (the over wintering host) the
number increases to 274 counties over those same 15 states.
This late spread of SBR from Louisiana up the Mississippi
river and the Ohio River Valley was attributed to the
prolonged stormy weather that occurred in late September
that brought persistent rain showers and thunderstorms
into Ontario and the midwestern United States.” Address:
Guelph, ONT, Canada.
3504. Patzoldt, M.E.; Tyagi, R.K.; Hymowitz, T.; Miles,
M.R.; Hartman, G.L.; Frederick, R.D. 2007. Soybean rust
resistance derived from Glycine tomentella in amphiploid
hybrid lines. Crop Science 47(1):158-61. Jan/Feb. [24 ref]
• Summary: “Additional resistance genes have been
identiﬁed in wild perennial relatives, including G. tomentella
Hayata (accession PI 483218, 2n = 78). Intersubgeneric
hybrids have been created between G. max (cv. Altona) and
this G. tomentella accession. Amphiploid hybrid lines (2n =
118) were the result of this hybridization and when further
backcrossed to G. max (cv. Clark 63), derived fertile lines
(2n = 40) were also generated.” Address: 1, 3. Dep. of Crop
Sciences, Univ. of Illinois, Urbana, IL 61801.
3505. Pollack, Andrew. 2007. Agriculture Department
[USDA] violated law, judge rules. New York Times. Feb. 14.
• Summary: Yesterday federal judge Charles R. Breyer (of
the Federal District Court in San Francisco, California), in
a 20-page opinion, ruled that the USDA violated the law
by failing to adequately assess possible environmental and
economic impacts before approving Monsanto’s genetically
engineered alfalfa. The alfalfa seed is resistant to Roundup,
Monsanto’s herbicide. Plaintiffs in the case included alfalfa
seed companies, environmental groups, and farm advocacy
groups. Wider use of Roundup could contribute to the
development of weeds resistant to the popular herbicide,
which in turn could affect crops like soybeans and corn–
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which are also resistant to Roundup.
3506. Smith, Keith J. 2007. The North Central Soybean
Research Program, the American Soybean Association, and
the United Soybean Board. Part II (Interview). SoyaScan
Notes. April 9. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: The North Central Soybean Research Program
is a totally different organization from USB, but they try to
work with USB. They have 2-3 projects where they share the
costs with USB. The relationship seems to be working.
When you ask why a separate North Central program
is needed, you are getting into politics. It provides
more local decision making. USB’s soybean production
committee has always had a split between north and south.
Representatives from the southern states have had a lot of
decision-making control without contributing much money
to USB. Southerners have been very, very vocal about how
the checkoff money should be spent. The money is not spent
in proportion to soybean production by state, and not every
state is represented on the production committee. 85% of
the soybeans are produced in the north central region, which
therefore sends 85% of the money to USB. This situation
frustrated soybean growers from the north central states so
much that they ﬁnally decided to start their own separate
program what would focus on their needs and problems. In
addition to paying the checkoff, they have to come up with
additional money to fund the north central program. Most of
the north central projects are on disease control (including
soybean rust) and biotechnology. North Central has had a
leadership role in soybean rust.
The interest in biotechnology is a very interesting
subject. About 10 years ago, DuPont indicated that they
wanted to work very closely with USB on genomics /
biotechnology. DuPont said that they would develop it,
then share (with strings attached) the results with USB.
North Central said “No way. We would like to have a map
that would be supported by soybean growers, and we don’t
trust DuPont. So North Central put money into soybean
genome research and essentially forced USB to go along
and ﬁnancially support Randy Shoemaker’s project to map
the soybean genome. Randy is a USDA-ARS [Agricultural
Research Service] research geneticist at Iowa State
University (Ames, Iowa). It was a very successful 4-year
project that was completed in about 2002.
Several weeks ago Keith had dinner with the “father of
soybean genomics,” K. Gordon Lark, PhD, from University
of Utah. In 1984 Gordon called Keith, head of research at
ASA, and said he had a new method he thought would work
on soybeans; it has been used on tomatoes. They got together
at the soybean research conference at Ames, they had
dinner together, and the next day Keith had him introduced
to Wilda Martinez, with USDA’s national program staff,
Wilda and ASA found monies for Gordon’s project, which

was investigating QTLs (quantitative trait loci), markers
on various chromosomes. Randy Shoemaker continued and
ﬁnished Gordon’s work. This public map can now be used
by any public soybean breeder or even private breeders–
worldwide. It is on the Internet, and can be used by soybean
breeders in China or Brazil. North Central has beneﬁted
from all this because public and private soybean breeders are
studying genes related to disease resistance. The functional
soybean genes for protein and oil are almost mapped. After
mapping comes gene sequencing. The U.S. Department of
Energy (DOE) has helped to fund this soybean research
in conjunction with USDA. Randy Shoemaker is taking
the next step by looking at functional genes–which often
involves several genes and their relationships. Randy is very
available. USB has done a super job of bringing together
all the soybean researchers working on molecular biology
and genomics, and mapping out 5- and 10-years strategies
and plans of what needs to be done and how best to do it.
The people on USB’s genomic committee are researchers
(scientists with expertise, such as Randy), not soybean
growers. All of USB’s basic committees are run by farmers,
but they establish and fund special committees of experts
working on particular subjects. For example, they have a cyst
nematode molecular committee of experts that has been very
successful.
Another confusing factor: USB has a very small
staff (3-4 people) who are managers that control certain
ﬁelds. One manager for production research, another for
utilization research, a third for market development, etc.
These managers are “bean counters.” They are mainly
concerned about getting the projects underway with the
right researchers involved, making sure the reports are in,
and that the researchers get paid. They show very little
forward thinking, creativity, thinking outside the box. The
people who bring the creative thinking to USB are the
experts whose proposals / projects are funded, people like
Randy Shoemaker or H. Roger Boerma at Univ. of Georgia
/ Purdue Univ. [Indiana]. USB has done a mice job, but they
haven’t been very creative, because many of the projects
that were started in the early 1990s are still going on after
14-15 years–projects like improving oil and protein levels,
improving drought tolerance. Old projects keep getting
renewed; someone has to know when to say “enough.” Keith
recently talked with one of the most respected soybean
biotechnologists at one of the state universities. He proposed
a project to completely map the protein genes in soybeans,
as a 3-year project. He said he could do it in one year, for
$100,000, but instead he put in a 3-year proposal for $42,000
a year because he thought USB was unlikely to fund a
$100,000 project! He was being practical, but the farmers
would sure like to have those data as soon as possible. Keith
has real problems with that kind of conversation.
Keith has a very high opinion of Prof. Ted Hymowitz.
“One of the most underrated persons that I know.” A brilliant
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and creative scientist. Address: Keith Smith and Associates,
357 Ridge Meadow Drive, St. Louis, Missouri 63017-3031.
Phone: 314-434-3219.
3507. Goldsmith, Peter. 2007. From the executive
director’s desk. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois) 14(2):7. June.
• Summary: “In this issue of the newsletter, I would like
to pass along a very interesting discussion to which I was
recently privileged to hear. The Illinois Soybean Association
and the National Soybean Research Laboratory convened a
one-day conference on soybean yield improvement this past
winter. The event was well-timed given the shift to more
corn this year.
“The conference featured researchers, industry
representatives, and producers discussing how to achieve
greater soybean yields. The take-home message from the
conference was that the yield improvement question is as
much about competitiveness with alternatives, such as corn,
as it is about raising actual yields.
“Since 1964, the corn yield per acre has been on average
3.2 times higher than the soybean yield. There has been a
slight but statistically signiﬁcant widening of this ratio over
time.
“Soybean yields are increasing about 1.1 percent per
year, while corn yields are increasing about 1.7 percent per
year. James Specht of the University of Nebraska notes that
one explanation for the difference in the growth rates is that
it is more difﬁcult to add a bushel of more nutrient-dense
soybeans than to add a bushel of starch-rich corn.
“Researchers point out that real yield gains can also
be achieved by better disease and pest management. Terry
Niblack of the University of Illinois showed how poor cyst
nematode management is signiﬁcantly reducing state-wide
yields. Use of the Varietal Information Program for Soybeans
(VIPS) website can help producers identify high-yielding
and cyst nematode-resistant varieties.
“Soybeans though need to pace with corn in terms
of net revenue. Net revenue comparisons involve yields,
prices, costs, and risks.” Biodiesel, for example, helps boost
soybean prices.
A large portrait photo shows Peter Goldsmith. Address:
NSRL executive director.
3508. Akande, S.R.; Owolade, O.F.; Ayanwole, J.A. 2007.
Field evaluation of soybean varieties at Ilorin in the southern
guinea savanna ecology of Nigeria. African J. of Agricultural
Research 2(8):356-59. Aug. [14 ref]
• Summary: “Twenty six newly developed soybean varieties
were evaluated for two years at Ilorin in a southern guinea
savanna environment of Nigeria. The reaction of the varieties
to rust infection was also assessed.”
“Signiﬁcantly higher grain yields were obtained in
2005 with an average value of 1602.0 kg/ha compared with

1470.13 kg/ha recorded in 2006. There was no incidence
of rust infection in 2005, but in 2006 however, six soybean
varieties expressed mild symptoms of the disease.” Address:
Inst. of Agricultural Research and Training, Obafemi
Awolowo Univ., Moor Plantation, P.M.B. 5029 Ibadan,
Nigeria.
3509. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2007. Soybean research
unlocks a genetic treasure chest; 14(3):1-2. Oct.
• Summary: “A treasure chest of genetic soybean traits is
about to be unlocked and will beneﬁt soybean producers
and the entire soybean industry. Until now, genetic variation
among commercial soybean varieties has been very limited
which has restricted genetic improvement. All that is about
to change.
“Hybridization research conducted at the University of
Illinois is overcoming biological barriers. Offspring from
crossing soybean, Glycine max, and Glycine tomentella are
producing fertile seeds that hold signiﬁcant promise for
increasing genetic diversity. Glycine tomentella is resistant
to soybean rust, soybean cyst nematodes, soybean aphids,
and even viruses like bean pod mottle. Dr. Ram Singh,
agronomist and plant cytogeneticist with the Department of
Crop Sciences, began his research by crossing soybeans and
G. tomentella, naturally found in the ditches of Australia.
Tomentella is a small, viney, perennial that originated from
the Brampton Island off Queensland, Australia. This distant
cousin to the soybean is considered a weed to Australians,
but it has useful traits that for the ﬁrst time are being
successfully transferred to soybeans.
Dr. Singh’s research has involved taking pollen from
G. tomentella and carefully moving it to the ﬂower of
soybean. When the pollination effort was ﬁnally successful,
the resulting pods aborted approximately 3 weeks after
pollination. To overcome pod abortion, the immature
seeds were rescued from aborting pods and cultured in
artiﬁcial media to nurture the developing embryos and
keep them alive. The process to create a fertile plant has
been painstakingly long. Once an embryo is produced and
if it continues to live after being rescued, other challenges
arise, and it has taken anywhere from six months to a year
for one seed to germinate. In the laboratory when trying to
transfer traits from G. tomentella to soybeans, a mature plant
that has taken months to produce might suddenly collapse
due to a chromosomal imbalance. Under the leadership of
Dr. Randall Nelson, USDA soybean geneticist, the exotic
soybean germplasm coming from successful hybridization
will enhance the genetic diversity of commercial soybean
cultivars. Dr. Singh estimates that healthy, fertile, wide
hybridized germ-plasm should be available to the soybean
industry by 2010.
“Over the next two years, Dr. Singh and a team
of University scientists will continue to evaluate the
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experimental soybean plants coming from the successful
hybridization efforts. This research and the continued
efforts are supported by the USDA and the Illinois Soybean
Association. The ultimate goal is to unlock the treasure of
valuable genes in the wild and weedy cousin of today’s
soybean and move novel genes into the soybean genome.
“The genetic soybean treasure chest is full of yet
undiscovered and economically important traits that may
include drought tolerance, yield genes, seed composition
genes, and other disease and pest resistance traits. With
continued support from the USDA and the Illinois Soybean
Association, soybean producers can look forward to a highly
diverse genetic base and a wealth of proﬁtable traits that will
beneﬁt the entire industry.”
“Dr. Singh integrates desirable traits into soybean
germplasm in an effort to produce soybean seeds that are
fertile and resistant to rust, cyst nematodes, aphids and
viruses.”
Note: This research was ﬁrst reported in 1984. Prof.
Ted Hymowitz collected the wild perennial soybeans and
was deeply involved with Dr. Singh in this idea and its
implementation.
“Immature seeds rescued from aborting pods are
cultured in artiﬁcial media to nurture the developing
embryos. It can take from six months to a year for one seed
to germinate.”
“Dr. Ram Singh, agronomist and plant cytogeneticist,
reviews chromosome numbers, counts pods and measures the
development of hybrid soybean plants. His ultimate goal is to
have hybridized germplasm for the industry by 2010.”
3510. IITA. 2007. Annual report 2007. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 104 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2007-full-version.pdf [65+ ref]
• Summary: Soy is mentioned 40 times in this annual report.
The section on soybean is on pages 14-15.
“In Africa, soybean is grown on about a million ha
with an average annual production of one million tons. The
countries with considerable area under soybean production
include Nigeria, Uganda, South Africa, Zimbabwe, Rwanda,
DRC [DR Congo], Zambia, and Malawi. In comparison to
Asia and North America, soybean is a relatively new crop to
tropical Africa. The production and utilization of soybean has
expanded nearly 10-fold in Nigeria over the past 10-15 years.
Major expansions have also been observed in Bénin, Côte
d’Ivoire, Ghana, Togo, Uganda, and Zambia attributed, in
part, to the crop’s high protein content (40%), and our efforts
to disseminate suitable varieties and appropriate production
and utilization methods.
“In 2007, our work on soybean focused on improving
traits such as maximizing nitrogen ﬁxation and optimizing
the production of stover, tolerance to phosphorus deﬁciency,
resistance to major diseases, podshattering and lodging,

tolerance to drought, and capacity to stimulate the
germination of witchweed (Striga hermonthica) seeds while
maintaining promiscuous nodulation and improved seed
longevity. We developed varieties that combined these traits
with other desirable agronomic features, speciﬁcally high
and stable grain yields that add nitrogen and organic matter
to the soil. Also, the high stover yields are a source of feed
for livestock especially during the dry season. Farmers have
expressed a preference for varieties with large seeds and
cream color and these traits are also being incorporated into
breeding lines.
“From 2001-2007, we produced three new soybean
lines that could ﬁx 10% more nitrogen than the current
best widely grown variety. This is in line with our breeding
strategy that focuses on developing lines that are capable of
nodulation with native rhizobia, thus eliminating the need for
inoculation with commercial rhizobia at the time of planting.
“An important trait that has been incorporated into our
soybean breeding lines is the increased capacity to stimulate
the germination of witchweed seeds, thereby contributing to
their depletion in the soil. In 2007, we evaluated 209 soybean
lines for this trait. Two lines stimulated 31% germination
of witchweed seeds. The best soybean line screened for this
trait caused 36% suicidal germination.
“This year, we initiated variability studies of the rust
pathogen and developed efﬁcient and rapid methods to
evaluate soybean lines for rust resistance. These studies were
based on an earlier survey concluded in 2006 that mapped
the geographical distribution of soybean rust (Phakpsora
pachyrhizi) in Nigeria. These surveys have shown that areas
affected by rust have been expanding.
“Local varieties and released cultivars in Nigeria are
susceptible to the Asian soybean rust, which has been present
in the country since 1999. In 2006, the disease was recorded
for the ﬁrst time in the DRC and Ghana, but was still absent
in Bénin and Sierra Leone. To control the further spread and
to minimize the adverse effects of this disease, we initiated
in 2007 a collaborative project with USDA-ARS at the
University of Illinois to develop lines resistant to soybean
rust. So far, we have received 100 soybean accessions
for rust resistance screening in Nigeria. After repeated
evaluation both on-station and on-farm, we identiﬁed several
rust-resistant accessions, with two currently being used in
our rust resistance breeding program. This year we also
continued research to determine the genetic diversity in the
Nigerian rust population.” Address: PMB 5320, Oyo Road,
Ibadan, Nigeria.
3511. Monsanto Co. 2007. Annual report 2007: Growing. St.
Louis, Missouri. 22 + 98 p. 28 cm.
• Summary: The ﬁrst 22 pages are glossy and in color. The
last 98 pages are Monsanto’s Form 10-K, submitted to the
U.S. Securities and Exchange Commission.
Operating results (in millions): Net sales rose to $8,563
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from $7,294, up 17%. Net income rose to $993 from $689,
up 44%. “Our results this year were largely driven by
our seeds and traits business, speciﬁcally our global corn
business”–says Hugh Grant, Chairman, President and Chief
Executive Ofﬁcer. This year Monsanto used a signiﬁcant
portion of its free cash to “ﬁnance strategic acquisitions
including Delta and Pine Land [D&PL], one of the world’s
leading cotton seed companies” and Agroeste in Brazil.
In 2007 Monsanto returned about $258 million in cash to
shareholders through dividends. In addition, Monsanto
continued to repurchase its own shares. To date Monsanto
has repurchased $311 million in shares through the ﬁrst 22
months of its current four-year $800 million repurchase
program.”
Monsanto’s Seeds and Genomics segment consists of
the company’s seeds and traits business. Monsanto sells
seed products through its leading brands like DeKalb,
Asgrow, Deltapine, and Seminis. Monsanto’s Agricultural
Productivity segment consists primarily of crop protection
products (such as Roundup agricultural herbicides) and their
dairy business (rBGH, bovine growth hormone).
The two-page foldout (p. 17-18) titled “Our pipeline,”
states: “Delivering innovation to the farm is the focus of
Monsanto’s R&D platform.” The two broad categories are
“Breeding” and “Trait pipeline.” In the trait pipeline are two
types of crops: Those with agronomic beneﬁts [AB] and
those with value added beneﬁts [VAB]. The “Trait pipeline
shows the development of corn, cotton, and oilseeds through
four phases. For oilseeds: Phase I is soybean nematode
resistance (AB).
Phase II is Dicamba-tolerant soybeans. Insect
protected soybeans. Higher yielding soybeans. Roundup
RReady2Yield canola (AB). High stearate soybeans.
Vistive III kiw lin–mid oleic–low sat soybeans (VAB)
Note: Dicamba (3,6-dichloro-2-methoxybenzoic acid) is
an herbicide used to control annual and perennial broadleaf
weeds in grain crops and grasslands. It is in the benzoic acid
family of herbicides.
Phase III is Vistive II low lin–mid oleic soybeans.
Omega-3 soybeans. High oil soybeans (VAB).
Phase IV is RoundupRReady2Yield soybeans (AB).
Improved protein soybeans (VAB).
Monsanto has a collaboration with BASF [a German
chemical company; the largest chemical company in the
world] to identify and commercialize novel yield and stress
trait technologies.
Accompanying the report is a “Notice of annual meeting
of shareowners, January 16, 2008” (73 p.). Appendix A gives
a chronology of major events from 1 Sept. 1997 to 16 April
2003 (same as last year). Address: 800 North Lindbergh
Blvd., St. Louis, Missouri 63167.
3512. Ontario Soybean Growers Soybean Report. 2007.
Soybean rust in Ontario. Dec. p. 1.

• Summary: “Asian Soybean Rust infection was recently
detected and conﬁrmed for the ﬁrst time in Canada. The
disease was found on a soybean plant collected in October
2007 from a ﬁeld in Ridgetown, Ontario by OMAFRA and
conﬁrmed through molecular tests by Agriculture Canada in
Ottawa.
“This conﬁrmation, along with the ﬁrst detection of
soybean rust spores this past summer in Ontario (from
rainfall and air samples) illustrates that the disease can
spread through wind-borne spores into Ontario from US
infected areas.
“Soybean rust, common throughout Asia and South
America, was discovered in the fall of 2004 in the U.S. The
fungus is not harmful to humans or animals but it can have
a crippling effect on soybean plants and yields. The impact
on yield depends on when infection occurs. The earlier the
disease starts in the summer the greater chance of a yield
impact. Soybean rust can be managed with early detection
and the use of fungicides.
“At present all Ontario commercial soybean varieties
are susceptible to the soybean rust, but public breeders at the
University of Guelph and Agriculture Canada in conjunction
with OMAFRA and the Ontario Soybean Growers are
working to build soybean rust resistance into future Ontario
varieties. Screening of Ontario breeding lines was done this
summer in Florida and demonstrated that our breeders are on
the right track. Some lines are showing resistance, but it will
take time to incorporate this into commercial varieties.
“What does this mean for Ontario soybean farmers? This
is the ﬁrst time soybean rust has infected Canadian soybeans.
However, it arrived late enough in the growing season that it
is unlikely to have affected 2007 soybean yields.
“But what about 2008? Researchers can’t predict how
the disease will act in Canada’s climate, but we do not expect
this disease to over winter in Ontario. Soybean rust requires
a living host plant to survive, reproduce and over-winter. It
is unlikely that a winter host exists in Ontario or the northern
US.
“As a result, the risk of soybean rust infecting Ontario
soybeans during the next growing season will depend on
spring and summer weather systems that move air into
Ontario from the southern US. It will be critical to monitor
the spread of soybean rust northward during the 2008 season
in order to ensure early detection, should it arrive in Ontario
again. Likely the largest factor in our risk for 2008 will be
the type of winter in the southern US. A mild winter will
cause less frost kill and more overwintering of soybean rust.
This will increase the amount of rust available to move North
early in the season.
“To monitor soybean rust developments in Ontario
and in the US, OSG supports Ontario’s participation in the
most comprehensive disease monitoring and forecasting
program in North America, often referred to as the Sentinel
plot network. This is coordinated by the US Department of
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Agriculture, United Soybean Board and the North Central
Soybean Research Program.
“Funding for many of the Ontario soybean rust projects
was provided in part through the Canada-Ontario Research
and Development or CORD Program administered by the
Agricultural Adaptation Council as well as Ag Canada’s Pest
Management Centre, the Ontario Soybean Growers and the
Ontario Soybean Rust Coalition (through the CanAdvance
Program).” Address: Guelph, ONT, Canada.
3513. Bauer, S.; Hymowitz, T.; Noel, G.R. 2007. Soybean
cyst nematode resistance derived from Glycine tomentella
amphiploid (G. max x G. tomentella) hybrid lines.
Nematropica 37:277-85. [11 ref]
• Summary: The soybean cyst nematode, Heterodera
glycines, is a major pest that limits soybean yields in
important soybean production areas worldwide. The
main way to manage this nematode pest is to plant
resistant cultivars in rotation with nonhost crops. Some
491 accessions of perennial soybeans were evaluated for
resistance to H. glycines and at least one was found that was
immune, Glycine tomentella (accession PI 483218, 2n =
78). It was used to introgress resistance into intersubgeneric
hybrids of G. max (cv. Altona) and this G. tomentella
accession. Fifty clones of amphiploid hybrid lines (2n=118)
resulting from this hybridization were developed and when
challenged with H. glycines HG Type 0, the clones also were
immune to the nematode.
Note: The nematode referred to in this paper is
commonly called SCN 3 or SCN race 3. In this paper,
“tabicina” should be spelled “tabacina.” Address: Dep. of
Crop Sciences, Univ. of Illinois, 1102 South Goodwin Ave.,
Urbana, IL 61801.
3514. Coyne, D.L.; Oyekanmi, E.O. 2007. Symbiotic
nitrogen ﬁxation of two soybean genotypes as affected by
root-knot nematode and microsymbionts. J. of Biological
Sciences (The) 7(7):1221-26. [20 ref]
• Summary: “Abstract: The ability of soybean to
symbiotically ﬁx Nitrogen (N) was found to be substantially
reduced (p ó 0.05), after inoculation with root-knot
nematode (Meloidogyne incognita).” Address: 1. Inst. of
Tropical Agriculture, Ibadan, Nigeria; 2. Dep. of Botany and
Microbiology, Univ. of Ibadan, Nigeria.
3515. Bern, Carl J.; Hanna, H. Mark; Wilcke, William F.
2008. Harvesting, storing, and post-harvest management
of soybeans. In: Lawrence A. Johnson et al. eds. 2008.
Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 67-92. Chap. 3. [26 ref]
• Summary: Contents: Introduction. Moisture content:
Moisture measurement, electronic moisture meters,
equilibrium moisture content. Soybean harvesting:

Functional areas and settings (gathering head, feederhouse,
rotor/cylinder and concave, cleaning shoe, other combine
areas), safety during ﬁeld harvesting, loss measurements
and summary of combine adjustments for quality, clean-out
for identity-preserved soybean customers. Soybean drying:
Natural-air drying, low-temperature drying, high-temperature
drying, reconditioning over-dry soybeans. Soybean handling:
Hauling soybeans, conveying soybeans. Soybean storage:
Moisture migration, free fatty acid, mycotoxins, insect
problems with stored soybeans. Address: 1. Univ. Prof.; 2.
Extension Agricultural Engineer. Both: Dep. of Agricultural
and Biosystems Engineering, Iowa State Univ., Ames,
IA 50011; 3. Prof. Dep. of Bioproducts and Biosystems
Engineering, Univ. of Minnesota, St. Paul, MN 55108.
3516. Cole, Rhonda. 2008. GMO and organic supply of
soybeans. Paper presented at Soy New Horizons: 14th Soy
Symposium. 25 p. Held 17-18 April 2008 at Holiday Inn
Chicago Mart Plaza, Chicago, Illinois.
• Summary: An excellent PowerPoint presentation with 25
slides containing color photos and graphics. Down the right
side of every slide in large “background” letters: “sustainable
growth.” (2) Presentation overview: SunOpta Company
overview. Organic soybean supply & issues. US grain supply
& issues. Summary. (3) Our company. (4) About SunOpta.
(5) SunOpta value proposition: 30 year history in IP [identity
preserved] grains–industry leader (original focus on superior
output characteristics, 1973: waxy starch, high protein
beans, etc., 1990: organic market segregation {national
standards not ﬁnalized until 2002}, 1995: Non-GMO market
segregation more widespread with commercialization
of GMOs). (6) US soybean growing region. (7) Soy rust
conﬁrmed regions. (8) Total US certiﬁed operations. (9)
Organic US soybean acreage declining?: According to a
recent report by the US Department of Agriculture Economic
Research Service (USDA-ERS), acreage of organic
soybeans has dropped in recent years after reaching a peak
of 174,467 acres in 2001. Organic soybean acreage in 2005
was 122,217, The USDA-ERS report also ﬁnds organic
corn acreage increasing, growing from 99,111 acres in 2004
to 130,672 acres in 2005. (10) Organic bean production:
Soybeans: 122,217 acres x 40 bu/acre = 4.9MM bushels
(133,000mt). (11) Imported organic soybeans. (12) Seed
selection issues. (13) Soybeans, corn, wheat, cotton, and rice
percentage change in global consumption 1990/91–2006/07
and forecast for 2007/08. (14) Global soybean production
and consumption 2001/02–2006/07 and forecast for 2007/08.
(15) GMO average. (16) U.S. soybean production 1995–
2007. (17) U.S. soybean ending stocks 2000/01–2007/08.
(18) US corn and soybean harvested area 1996–2007. (19)
U.S. soybeans ending stocks to use ratio. (20) 10 year CBOT
soy price. (21) Long term average future prices. (22) Value–
enhanced organic current challenges. (23) Value–Enhanced/
IP soybean current challenges. (24) Today commodity price
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drivers. Note: Rhonda is also a member of the U.S. Soybean
Export Council (USSEC). Address: Director, SunOpta Grains
& Oils Sales, SunOpta Company, 26 East Sanilac Ave.,
Sandusky, Michigan 48471. Phone: 810-672-9011 or rhonda.
cole@sunopta.com.

1998-2006. (4) Brazil’s leading soybean trading partners in
2007. Address: Soybean Industry Endowed Associate Prof.
in Agricultural Strategy, Dep. of Agricultural and Consumer
Economics; Executive Director, National Soybean Research
Lab., Univ. of Illinois, Urbana-Champaign, IL 61801.

3517. Goldsmith, Peter D. 2008. Soybean production and
processing in Brazil. In: Lawrence A. Johnson et al. eds.
2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 773-798. Chap. 21. [20 ref]
• Summary: Contents: Introduction. Soybean industry in
Brazil: Production and yield, prices. Cost of production:
costs of addressing Asian soybean rust, costs of
transportation, soybean processing, Brazil’s soybean
crushing plants, crush margin, trade, conclusion.
Figures show: (1) Graph of world soybean production,
1981-2003. (2) Graph of global soybean market shares,
1961-2003. (3) Pie chart of world soybean crushing capacity
shares in 2005. (4) Graph of leading soybean meal producers,
1990-2002. (5) Graph of pork and poultry production in
China and Brazil, 1961-2003. (6) Graph of Brazil soybean
production and area harvested, 1990-2005. (7) Graph of
Brazil soybean yield and value of the national crop, 19982005. (8) Graph of Brazilian soybean production by state,
1990-2006. (9) Bar chart of selected regional average
soybean prices in Brazil, 2003-2006. (10) Graph of monthly
average prices in Chicago, Mato Grosso, and Parana, 20032006. (11) Graph of local soybean price differences (US$)
with Ponta Grossa and Parana, 2003-2006. (12) 3D bar chart
show the cost of soybean production comparison for CenterWest Brazil with the Midwest in the Unites States. (13) Pie
chart of soybean operating costs in the Center-West Brazil in
2006. (14) Graph of costs associated with Asian soybean rust
in Brazil in Mato Grosso, Brazil, 2000-2006. (15) Shaded
maps of progression of rust impacts in Brazil, 2002-2006.
(16) Graph of annual average prices (F.O.B.) in Paranagua,
Brazil, 1998-2006. (17) Graph of ratio of price of oil to the
price of meal at Paranagua, Brazil, 1998-2006. (18) Pie
chart of Brazilian soybean crushing capacity (percentage of
national total) in 2006. (19) Bar chart and graph of overview
of Brazilian crushing plants in 2006. (20) Graph of average
crush margins in Brazil, 1998-2006. (21) 3D bar chart of
annual average soybean, oil and meal prices, 1998-2006.
(22) Bar chart of average monthly plant utilization in Brazil,
2000-2006. (23) 3D bar chart of average monthly crush
margin range, 1998-2006. (24) Graph of seasonal variability
in Brazil crush margins, 1998-2006. (25) Pie charts of the
world’s leading soybean, oil, and meal exporters in 2005.
(26) Graph of soybean meal domestic use rates, 1976-2002.
Tables: (1) Costs of production for Center-West Brazil,
2000-2006. Note: Center-West is a region in Brazil. (2)
Cost of transportation in Brazil. (3) Statistical relationships
between soybeans, meal, oil, and crush margin in Brazil,

3518. Johnson, Lawrence A.; White, Pamela J.; Galloway,
Richard. eds. 2008. Soybeans: Chemistry, production,
processing, and utilization. Urbana, Illinois: AOCS Press.
viii + 842 p. Illust. Index. 24 cm. AOCS Monograph Series
on Oilseeds. [2559 ref]
• Summary: The single best book seen to date on this
subject. Contains 21 chapters by various authors. Each
chapter has been cited separately.
Contents: Preface. 1. History of the soybean, by
Theodore Hymowitz. 2. Breeding, genetics, and production
of soybeans, by James H. Orf. 3. Harvesting, storing, and
post-harvest management of soybeans, by Carl J. Bern, H.
Mark Hanna, and William F. Wilcke. 4. Effect of pests and
diseases on soybean quality, by John Rupe and Randall G.
Luttrell. 5. Economics of soybean production, marketing,
and utilization, by Peter D. Goldsmith. 6. Measurement and
maintenance of soybean quality, by Marvin R. Paulsen. 7.
Lipids, by Jose a. Gerde and Pamela J. White. 8. Soybean
proteins, by Patricia A. Murphy. 9. Soybean carbohydrates,
by Ingomar S. Middelbos and George C. Fahey, Jr. 10.
Minor constituents and phytochemicals of Soybeans, by
Tong Wang. 11. Oil recovery from soybeans, by Lawrence
A. Johnson. 12. Soybean oil puriﬁcation, by Richard D.
O’Brien. 13. Soybean oil modiﬁcation, by Richard D.
O’Brien. 14. Food use of whole soybeans, by KeShun Liu.
15. Food uses for soybean oil and alternatives to trans fatty
acids in foods, by Kathleen A. Warner. 16. Bioenergy and
biofuels from soybeans, by Jon Van Gerpen and Gerhard
Knothe. 17. Biobased products from soybeans, by John F.
Schmitz, Sevim Z. Erhan, Brajendra K. Sharma, Lawrence
A. Johnson, and Deland J. Myers. 18. Nutritional properties
and feeding values of soybeans and their coproducts, by
Hans H. Stein, Larry L. Berger, James K. Drackley, George
C. Fahey, Jr., David C. Hernot, and Carle M. Parsons. 19.
Soy protein products, processing, and utilization, by Nicolas
A. Deak, Lawrence A. Johnson, Edmund W. Lusas, and Khee
Choon Rhee. 20. Human nutrition value of soybean oil and
soy protein, by Alison M. Hill, Heather I. Katcher, Brent
D. Flickinger, and Penny M. Kris-Etherton. 21. Soybean
production and processing in Brazil, by Peter D. Goldsmith.
Reviewers. Contributors. Address: 1-2. Prof., Dep. of Food
Science and Human Nutrition, Iowa State Univ., Ames, Iowa
50111; 3. Consultant, self employed.
3519. Rupe, John; Luttrell, Randall G. 2008. Effect of pests
and diseases on soybean quality. In: Lawrence A. Johnson et
al. eds. 2008. Soybeans: Chemistry, Production, Processing,
and Utilization. Urbana, Illinois: AOCS Press. viii + 842 p.
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See p. 93-116. Chap. 4. [134 ref]
• Summary: Contents: Introduction. Diseases: fungi, viruses,
bacteria. Insect pests. Grading damaged seed. Conclusion.
Address: 1. Prof., Dep. of Plant Pathology; 2. Prof., Dep.
of Entomology. Both: Univ. of Arkansas, Fayetteville, AR
72701.

reactions to GE foods. Intellectual property. Biotechnology
and the poor. Conclusion. Notes. Address: Johns Hopkins
Univ., USA, anthropologist and manager of the Johns
Hopkins Project on Soybeans; 2. Embrapa (Brazilian State
Corp. for Agricultural Research), sociologist and senior
researcher at Embrapa.

3520. Crop Report (SunOpta, Minnesota). 2008. SunOpta IP
conventional / organic crop report: From planting to June 1,
2008. June. 5 p.
• Summary: The main crops discussed are corn and
soybeans. Contents: 1. Area: Southern Minnesota and
Wisconsin. Type: Conventional, by Jeremy Hullopeter,
Agronomy Div. 2. Area: Northern Minnesota & North
Dakota. Type: Conventional, by Curt Petrich, Agronomy
Div. 3. Area: Michigan. Type: Conventional, by Dan
Brewersdorff, Agronomy & Procurement Div. 4. Area:
Southern Minnesota, Iowa & Nebraska. Type: Organic, by
Tony Schiller, Agronomy & Procurement Div.: Planting, crop
emergence and stand, insect issues / weed pressure, estimate
on yield / quality, growing conditions. Another update will
be available near the beginning of July. 5. Area: Northern
Minnesota & North Dakota. Type: Organic, by Curt Petrich,
Agronomy Div.
On the last page of the two reports is a colored map of
the USA titled “U.S. drought monitor.” Dated June 3, 2008,
it shows 5 levels of drought severity by color, and has a
legend.
At the bottom of the last page are SunOpta’s 3 addresses
and phone numbers in the United States: Hope, Minnesota;
Moorhead, MN; and Sandusky, Michigan.

3523. Kiryowa, M.; Tukamuhabwa, P.; Adipala, E. 2008.
Genetic analysis of resistance to soybean rust disease.
African Crop Science Journal 16(3):211-17. [Sept.]. [30 ref.
Eng; fre]
• Summary: “Soybean rust (Phakopsora pachyrhizi Sydow.)
causes the most damage of all the pathogens known to attack
soybean. A study was conducted in Uganda to estimate the
magnitude of genetic parameters controlling soybean rust
resistance and to estimate narrow sense heritability of the
resistance.”
“A single dominant gene is responsible for resistance
to soybean rust.” Address: 1-2. Dep. of Crop Science,
Faculty of Agriculture, Makerere University, P. O. Box 7062,
Kampala, Uganda.

3521. American Phytopathological Society (APS). 2008.
Memorable milestones: The American Phytopathological
Society centennial collection. St. Paul, Minnesota: APS. 124
p. Illust. No index. 28 cm. [41 ref]
• Summary: The society was founded in 1908. Contents: The
100-year history of APS, by R. James Cook. APS centennial
oral history project, by Darin M. Eastburn (contains 2 DVDs
{video} in a plastic sleeve, bound into the book. Good
idea!). APS members tributes: Past and present–APS charter
members. APS leadership. APS awardees (and awards). APS
annual meetings. APS centennial members. APS sustaining
associates (companies providing ﬁnancial support). Address:
APS, 3340 Pilot Knob Rd., St. Paul, Minnesota.
3522. Du Bois, Christine M.; Freire de Sousa, Ivan Sergio.
2008. Genetically engineered soy. In: Christine M. Du Bois,
C.-B. Tan, and S.W. Mintz, eds. 2008. Urbana, Illinois:
University of Illinois Press. viii + 337 p. See p. 74-96. [63
ref]
• Summary: An excellent, fair and balanced overview of
a controversial subject. Contents: Introduction. Health
concerns. Environmental concerns. Political and legal

3524. IITA. 2008. Annual report 2008/09. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 46 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2008-09.pdf [35+ ref]
• Summary: Cover photo: “Farmers harvesting soybean
using a mechanized thresher in Ruace, Mozambique. Photo
by Sicco Kolijn, IITA.”
Page 9: “Delivering solutions, meeting Africa’s
challenges: The year 2008 had been challenging for us, as
with most other organizations, in light of the global ﬁnancial
meltdown and the food price crisis.”
Soy is mentioned 8 times in this annual report.
“We helped safeguard African crop genetic resources
by sending and depositing more than 7000 unique seed
samples of domesticated and wild cowpea, maize, soybean,
and Bambara groundnut from 36 African nations in the
Svalbard Global Seed Vault–as a repository of last resort for
humanity’s agricultural heritage.”
“The vault, which opened on 26 February 2008, was
built by the Norwegian government as a service to the global
community. The Global Crop Diversity Trust funds its
operation.”
“We developed and distributed improved soybean and
cowpea varieties that resist important pests and diseases such
as rust and Striga, helping farmers save more than US$200
million in production and seed losses annually.”
A photo shows a man “Preparing land for planting
soybean using a mechanized tractor.”
Page 11: Rust-proof Soybean: All soybean cultivars
grown in Nigeria are highly susceptible to rust (Phakopsora
pachyrhizi), which can cause 60-80% seed losses. We are
currently undertaking research to develop resistant or tolerant
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varieties to manage this serious disease and prevent it from
spreading across Africa.
“In 2007-2008, we evaluated three sets of 65 F7 lines
derived from the cross TGx 1805-31F (susceptible elite
line) and UG5 (resistant line) under rust-endemic conditions
at our experimental farms in Ibadan, Nigeria. All F7 lines
showed no infection or had negligible disease severity. The
susceptible parent (TGx 1805-31F) and a released cultivar
(TGx 1485-1D) used as check had 20-78% and 78-92%
disease damage. In terms of yields, four resistant lines tested
in the ﬁrst set of trials had 70-81% more yield than the
susceptible parent. In the second set, 11 lines signiﬁcantly
out-yielded the susceptible parent by as much as 112-149%.
In the third set, 10 rust-resistant lines yielded 101-179%
more than the susceptible elite parent. The best-yielding
resistant lines were TGx 1987-43F, TGx 1987-49F, and TGx
1987-57F. These rust-resistant lines could either replace
susceptible varieties following adaptation tests, or could be
used in breeding programs to transfer their favorable alleles
to any desired cultivar.”
Hailu Tefera is a soybean breeder at IITA. Address:
PMB 5320, Oyo Road, Ibadan, Nigeria.
3525. Sweets, Laura E.; Wrather, Allen; Wright, Simeon.
2008. Integrated pest management: soybean diseases.
University of Missouri Extension. IPM1002. 26 p. Series:
Integrated Pest Management.
• Summary: Contents: Seed and seedling diseases: Pythium
seed decay and damping-off. Phytophthora seedling blight,
Rhizoctonia seedling blight, Fusarium seedling blight,
Charcoal rot. Phomopsis seedling blight.
Foliage diseases: Septoria brown spot, Bacterial blight,
Bacterial pustule, Frogeye leaf spot, Downy mildew,
Powdery mildew, Soybean rust,
Virus diseases: Bean pod mottle, Soybean mosaic,
Tobacco ringspot, Bean yellow mosaic.
Root and lower stem diseases: Soybean cyst nematode,
Root-knot nematode, Late-season Phytophthora root and
stem, Rhizoctonia root rot, Fusarium root rot, Sudden death
syndrome, Charcoal rot, Sclerotium blight (southern blight),
Sclerotinia stem rot (white mold), Brown stem rot.
Stem, pod and seed diseases: Pod and stem blight and
phomopsis seed decay, anthracnose, cercospora bight, leaf
spot and purple seed stain, stem canker.
3526. Stacey, Gary. ed. 2008. Genetics and genomics of
soybean. New York, NY: Springer. xv + 407 p. Forward by
Bob Goldberg. Illust. [16 p. of plates, some color). Index. 25
cm. Series: Plant Genetics / Genomics Vol. 2. [500+ ref]
• Summary: Contents: Part I: Natural history and genetic
diversity. 1. Soybean: market driven research needs, by
Richard F. Wilson. 2. Soybean molecular genetic diversity,
by Perry B. Cregan. 3. Legume comparative genomics, by
Steven Cannon. 4. Phaseolus vulgaris: a diploid model for

soybean, by Phillip E. McClean, et al.
Part II: Tools, resources and approaches. 5. The soybean
molecular genetic linkage map, by Perry B. Cregan. 6.
Soybean genome structure and organization, by Randy
C. Shoemaker, Jessica A. Schlueter, Scott A. Jackson. 7.
Sequence and assembly of the soybean genome, by Jeremy
Schmutz, et al. 8. Advances in soybean breeding, by M.S.
Pathan, David A. Sleper. 9. Forward and reverse genetics in
soybean, by Kristin D. Bilyeu. 10. Bioinformatic resources
for soybean genetic and genomic research, by David Grant,
et al.
Part III: Investigations of soybean biology. 11.
Genomics of soybean seed development, by Lila Vodkin,
et al. 12. Genomics of soybean oil traits, by David F.
Hildebrand, Runzhi Li, Tomoko Hatanaka. 13. Genomics of
secondary metabolism in soybean, by Terry Graham, Madge
Graham, Oliver Yu. 14. Genomics of fungal- and oomycetesoybean interactions, by Brett M. Tyler. 15. Genomics of
insect-soybean interactions, by Wayne Parrott, et al. 16.
Genomics of viral-soybean interactions, by M. A. Saghai
Maroof, Dominic M. Tucker, Sue A. Tolin. 17. Genomics of
the soybean cyst nematode-soybean interaction, by Melissa
G. Mitchum, Thomas J. Baum. 18. Genomics of abiotic
stress in soybean, by Babu Valliyodan, Henry T. Nguyen.
Part IV: Early messages. 19. The global economic
impacts of Roundup Ready Soybeans, by Srinivasa Konduru,
John Kruse, Nicholas Kalaitzandonakes. Address: Univ. of
Missouri, Columbia, Missouri.
3527. Iowa Soybean Association. 2009. SCN soybean cyst
nematode management guide. Fifth edition. SCN remains
the most important threat to soybean proﬁtability in North
America. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 20(4):Insert. Jan.
• Summary: This 16-page glossy color insert is packed with
useful information.
3528. Syngenta. 2009. The weeds have evolved. Now it’s
your turn (Ad). Corn and Soybean Digest. March. p. 32-33.
• Summary: “Glyphosate just isn’t working like it used to on
tough weeds like Palmer pigweed, waterhemp and ragweed.
Fortunately there’s Preﬁx®, a pre-emergence herbicide that
gives you up to ﬁve weeks of residual protection against
even the toughest broadleaf weeds and grasses.”
3529. Ontario Soybean Growers’ Update. 2009. Soybean,
corn & wheat producers fund $1.16 million in research &
innovation. March. p. 1.
• Summary: “Ontario’s soybean, corn and wheat producers
collectively funded ﬁfty-eight research and innovation
projects to the tune of $1.16 million in the past year.
Research dollars invested by the Ontario Soybean Growers,
Ontario Corn Producers and Ontario Wheat Producers
leverage a signiﬁcant amount of funding from both public
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and private sources. On average, every grower dollar
invested generates four dollars from these sources, resulting
in a total research investment of over four million dollars.
“’We’ve decided to shine a spotlight on the signiﬁcant
amount of agronomic, utilization, insect and disease research
that is carried out each year by Ontario’s grain farmers’,
says Crosby Devitt, Research & Innovation Manager for
Ontario’s soybean, corn and wheat producers. The ﬁfty-eight
projects are being featured at this week’s soy, corn and wheat
producers’ Joint Conference in London, Ontario.
“’Farmers who grow soybeans, corn and wheat are
really interested in the latest research being funded by their
check-off dollars’, added Alison Walden-Coleman, Research
Projects Coordinator for the three organizations. ‘We have
created a special publication summarizing current research
projects being done on growers’ behalf. It’s available in hard
copy at the Joint Conference, or can be accessed through the
Ontario soybean, corn and wheat websites. Our goal is to
help better inform producers about how their research dollars
are being spent’.
“Ontario Soybean Growers’ current research investment
totals $550,000, which has leveraged over $2,000,000 in
Ontario soybean research. $350,000 of the OSG funding is
spread over the twenty-six projects listed to the right; another
$200,000 will help to fund new projects beginning in 2009.
“A call for research proposals for this additional
$200,000 in OSG research funding was recently issued.
For more information, contact Crosby Devitt: cdevitt@
soybean.on.ca or Alison Walden-Coleman: alison.walden@
ontariowheatboard.com.”
A photo shows the cover of the 2009 Research Projects
Guide.
A full-page table shows (for soybeans only): (1) Project
type (soy agronomy, utilization, insect & disease control,
combination projects). (2) Names of researcher(s). (3)
Institution where research will be conducted. (4) Project
title. For example: Development of high oil soybeans to
improve the production efﬁciency of biodiesel. Development
of industrial soy protein ﬁlms. Development of soy protein
isolates for the food industry from Ontario soybeans.
Address: Guelph, ONT, Canada.
3530. Morrison, Liz. 2009. Is IPM MIA? Midwest growers
using more preventive pest-management tactics. Corn and
Soybean Digest. April. p. 38, 40.
• Summary: IPM = integrated pest management. MIA =
missing in action. Farmers are being warned about the
risks of “insurance” pest-control tactics. “The tried and
true principles of integrated pest management (IPM) are
increasingly being ignored... They are being replaced by and
single-tactic approaches without any scouting input.” This
shift away from integrated pest management could have
some “very costly and negative consequences.”
IPM was designed not only to reduce the impact of

pesticides on humans and the environment, but–just as
important–to provide the best economic return to producers.
A color photos shows a close-up of many tiny green
soybean aphids on a soybean leaf. The spraying threshold
for soybean aphids is 250 aphids per plant, with aphid
populations increasing. “The growing practice of combining
herbicide and insecticide treatments is not usually a good
idea,” according to Midwest IPM experts.
Note: A news brief (p. 42) states that the concept of IPM
began 50 years ago in California.
3531. Dugje, Ibrahim Yakamba; Omoigui, L.; Ekeleme,
F.; Bandyopadhyay, R.; Lava Kumar, P.; Kamara, A.Y.
2009. Farmer’s guide to soybean production in Northern
Nigeria. Ibadan, Nigeria: International Institute of Tropical
Agriculture (IITA). 21 p. May.
• Summary: Contents: Introduction: Importance of soybean
in the global economy, Why grow soybean?, Conditions
necessary for soybean production.
Preparing to plant: Land preparation, Choice of variety,
Seed cleaning and preparation, Soybean germination test.
Planting: Date of planting, Seed rate, Seed dressing,
Plant spacing and sowing.
Fertilizer: Soil fertility enhancement.
Pests and diseases: Weeds and their control, Insects and
their control, Diseases and their control.
Harvesting soybean.
Postharvest operations: Threshing, Storage.
Note: This is available as a free digital book with a color
cover and all color photos. Address: IITA, Ibadan, Nigeria.
3532. Soyfoods Canada Newsletter. 2009. Canadian
soybeans–a sustainable crop. Spring. p. 4.
• Summary: “Canada accounts for almost 2% of the world’s
soybean production. In 2007, approximately 2,700,000
tonnes [metric tons] were produced in Canada, on 2,870,657
acres (1,161,755 hectares). Soybeans are grown in three
provinces: 215,006 acres in Manitoba, 434,715 acres in
Quebec, and 2,224,936 acres in Ontario.
“Canadian soybean producers are known for innovative
and sustainable production practices... Canada’s soybean
industry is known for its superior ability to segregate and
trace soybean crops from seed through to end user, referred
to as Identity Preservation (IP).
“Over 40%, or about 1.7 million tonnes of Canadiangrown soybeans are exported to markets such as Japan,
Malaysia, Singapore, Hong Kong and Taiwan. They are
used to make Asian food staples such as tofu, miso, natto,
and soymilk. Japan only produces about 12% of its own
country’s food grade soybean requirements, and their
consumers demand non-genetically modiﬁed product.
Japanese buyers value Canadian soybeans because of our
industry’s IP ability.
“Growing soybeans leaves a relatively small carbon
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footprint. As a legume, the soybean plant’s ability to ‘ﬁx’ its
own nitrogen virtually eliminates the need for petroleumbased nitrogen fertilizer. The wide canopy of leaves formed
by soybean plants helps to minimize the need for herbicide
sprays.”
3533. Bernard, Richard L. 2009. Re: Update on work with
Gardensoy varieties of edamame. Letter (e-mail) to William
Shurtleff at Soyinfo Center, July 7. 3 p.
• Summary: “Six Gardensoy varieties were released in May
2000 (Gardensoy 11, 21, 22, 31, 41, and 42) and the seven
more were released in May 2002 (Gardensoy 01, 02, 12,
23, 24, 32, and 43). These were open releases, available to
anyone with no restrictions. I have sent out free trial seed
packets each year since to any gardener wishing to plant
them. These were small packets with about 50 seeds each,
enough to plant a 8 to 10 foot trial row and were provided at
no charge.
“I ﬁlled requests from about 200 gardeners in 2008
(With an average of 5 varieties to each gardener, this totaled
about 1,000 packets.) I have already sent seeds to over 120
gardeners in 2009. A few years ago these varieties were sold
by one seed company (Rupp Seeds, Wauseon, Ohio) but they
dropped them after one year because of low demand.
“The 13 varieties have a good range in maturity (over
30 days) from Maturity Group 0 to 4 (the ﬁrst digit of the
variety number), and it is wise to plant several to spread out
harvest time. The main difference between these varieties
and the typical grain varieties grown in this country is
the larger seed size with only slightly lower yields. Their
advantage over Asian vegetable varieties is higher yield and
better seed quality in our environment. They are generally
more shatter-resistant, more lodging resistant, and more
disease and insect resistant than typical Japanese and Korean
vegetable varieties. They have Japanese or Korean vegetable
varieties in their ancestry from which they get their larger
seed size but also have American grain varieties in their
parentage from which they get their better adaptability to our
growing conditions.”
With this e-mail, Dr. Bernard sends three attachments
that he has written: (1) Garden-type vegetable soybean
varieties (4 pages), which includes two tables giving details
on each variety. (2) Growing, harvesting and cooking
Gardensoys (1 p.), containing practical information for those
receiving packets of the soybeans. (3) New garden-type
soybean varieties (2 p.), with general information and a table
giving details on the Gardensoy varieties and comparing
them with two grain-type soybeans and 4 other large-seeded
varieties.
Talk with Dr. Richard Bernard. 2009. July 4. Breeding
and distributing Gardensoy varieties has been one of his
main activities and hobby since his retirement from the
University of Illinois as a soybean breeder; he pays the
postage on the seeds (about $500 a year) out of his own

pocket–so it is a work of love. He also dances three nights
a week. From the year 2000 to 2007 he sent out about
500 packets a year of Gardensoy soybeans to roughly
100 gardeners who requested them. In 2008 he sent 1,000
packets; ﬁve packets to each of 200 gardeners, 50 soybeans
per packet. People learn about these free soybeans from
newspaper articles, a posting on the National Soybean
Research Laboratory (NSRL) website at the university, etc.
The university sent out a little news release article to the
news media on the Gardensoy soybeans Occasionally a
journalist will visit Dick at the farm and write a newspaper
story about his work and the availability of Gardensoy. His
concern recently has been too much publicity. About onethird of those who request free Gardensoy soybeans reply to
Dick’s request for comments. Almost all of these comments
are very favorable; people generally like edamame.
Each Gardensoy variety has a Japanese or Korean
vegetable-type in their ancestry. Gardensoy 41 is his favorite
one to eat; it tastes best, has the largest seed size and it peels
out of the pod better. He had never bred any large-seeded
soybeans before he started breeding Gardensoy. His plan
is to register each of the Gardensoy varieties that he sends
out, but he hasn’t done that yet. The Agronomy Society
has a new periodical titled Journal of Plant Registrations.
These varieties have improved agronomic characteristics
compared with earlier Asian vegetable-type soybeans. In the
1960s, Iowa State Univ. did a lot of breeding of vegetable
types, with C.R. Weber being the USDA soybean breeder
there. When people request Gardensoy varieties, Dr. Bernard
decides what varieties to send them based mainly on the
latitude at which they will be growing them. He sends ﬁve
varieties so as to spread out the harvest season over about 30
days. If all are planted at the same time in May, the earliest
one is about 30 days earlier than the latest one. He thinks
that most of the people who request Gardensoy varieties are
non-farmers but gardeners, so he sends a sheet of growing
instructions.
Dr. Bernard likes to take his Gardensoy soybeans (ready
to eat, in the pods) to parties and local ballroom dances
year-round. He has a sign that puts in front of the bowl of
edamame that says, “Don’t eat the shells.” Some people just
love to eat them; those that don’t, don’t say much. The one
group that won’t try them or doesn’t like them are soybean
farmers. They say, “I’ve eaten ‘em off the wagon [uncooked]
and I know what they taste like.” He says, “If you ate
corn off the wagon, what would that tell you about sweet
corn.” People in the Midwest already know that you don’t
eat soybeans. “When I tell city folks here that I work with
soybeans, I know what they’re gonna say next–I can almost
put it to music. ‘Oh, they sure make a lot of things out of
soybeans.’ Paint, plastic, automobiles. When I say something
about eating them, they get a bad taste in their mouth.
It’s too bad, because its an excellent vegetable and good
tasting. I enjoy them every day.” He cooks then freezes extra
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edamame in the pods, then, during the rest of the year, thaws
them and eats them either as edamame (in the pods, about
half of the time) or shelled (as in salads). Dr. Bernard has had
trouble at the university getting his colleagues interested in
eating whole soybeans, where you just cook ‘em and eat ‘em.
They are more interested in extracted protein and processed
foods.
Dr. Bernard has grown increasingly fond of edamame
as a food; he sees it as a “food of the future.” Address: Prof.
of Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
3534. Ontario Soybean Growers’ Update. 2009. Soybean
Rust coalition monitoring Kudzu. Oct. p. 1.
• Summary: “Ontario’s ﬁrst detection of the invasive
Kudzu plant, near Leamington, will probably not increase
Ontario’s risk of Soybean Rust, according to Albert Tenuta,
OMAFRA Field Crop Plant Pathologist at Ridgetown. ‘The
soybean rust fungus requires a living host to survive, and
will not produce spores on dead plant material, whether that
is soybeans or Kudzu’, notes Tenuta. ‘Kudzu is sensitive to
below freezing temperatures and just about the time we bring
out the winter coat, Kudzu plants will defoliate, or drop their
leaves.’” Address: Guelph, ONT, Canada.
3535. Atungwu, J.J.; Ademola, A.A.; Aiyelaagbe, I.O.O.
2009. Evaluation of organic materials for inhibition of
nematode reproduction in soybean. African Crop Science
Journal 17(3):167-73. [Dec.]. [28 ref. Eng; fre]
• Summary: A screenhouse experiment was conducted to
test the efﬁcacy of neem leaf powder (NLP) and organic
based fertiliser (OBF), alone and a combination of 50% each
of the NLP and OBF against root galling and Meloidogyne
incognita multiplication on soybean and their potency in
grain yield improvement.
“Although all treatments were effective in reducing
root galling and nematode reproduction, NLP applied alone
gave the highest reduction (92.59%) in gall formation and
nematode multiplication (82.07%), followed by NLP + OBF
and then OBF alone. Increases in grain yield ranged from
103.08 to 108.46% in response to organic soil amendment.
Integration of the two organic substances is a better and more
promising strategy since it reduced the quantity of organic
fertiliser that had to be transported to farmer’s ﬁeld by 50%.”
Address: 1-2. Dep. of Crop Protection, Univ. of Agriculture,
P.M.B. 2240, Abeokuta, Ogun State, Nigeria.
3536. Peterson, Paul D.; Scholthof, Karen-Beth G. 2010. The
society that almost wasn’t: Issues of professional identity and
the creation of The American Phytopathological Society in
1908. Phytopathology 100(1):14-20. Jan. [34 ref]
• Summary: The society was founded in 1908. Contents:
Introduction. Plant pathology circa 1908. Pre APS
organization of plant pathologists. The creation of APS.

Acknowledgments.
“By 1908, plant pathologists in the U.S. had developed
new areas of study and were no longer limited by their
mycological training. American scientists had founded the
ﬁeld of plant bacteriology and were beginning to investigate
viruses, nematodes and the diseases they cause. By 1908,
plant pathologists in the U.S. were able to accurately
diagnose and predictably control several diseases. Through
the research by scientists at USDA and the State Agricultural
Experiment Station fungicides had become a reliable weapon
in the plant pathologists’ arsenal against the uncertainties
in agricultural practice. Beverly T. Galloway, the scientist
and administrator in charge of all plant pathology at the
USDA during this era claimed it ‘was during this period
that some of the most troublesome and destructive pests
of our fruit, vegetable and farm crops were mastered and
the spraying of farm crops became as much a part of good
husbandry as plowing, fertilizing, cultivating and similar
practices’ (Galloway 1928). During this period, in addition
to fungicides, U.S. pathologists were also making progress
in identifying and utilizing resistant plants against major
economic diseases, although genetics and plant breeding
were still in their infancy.
“As momentum gathered to form the APS, pathologists
in the U.S. worked in one of several unique American
institutions of agricultural education and research: Land
Grand colleges, State Agricultural Experiment Stations, or
the USDA. These institutions were created to support and
encourage the rapid development of American agriculture
through the practical application of agricultural science.
This was a perfect venue for a new applied science like
pathology with its recent, highly visible successes in
determining causes and controlling disease problems...
Even with all of these successes and unique institutional
support, plant pathology in the U.S. faced a major identity
problem at the turn of the century. Plant pathologists in the
U.S. had not managed to distance themselves professionally
from botanists. Plant pathologists wanted to be considered
specialists but their professional identities still linked them
with the generalists. Scientists are, after all, deﬁned by
where they assemble as a group and where they publish
their research. These plant pathologists only met with
botanists in botanical organizations and, other than European
plant pathology journals, they could only publish in
botanical journals from the U.S. From this, American plant
pathologists faced two signiﬁcant issues in 1908: (i) How
to establish a professional journal and, (ii) How to attract
graduate students to meet the job demand?” Address: 1. Dep.
of Entomology, Soils, and Plant Sciences, Pee Dee Research
& Education Center, 2200 Pocket Rd., Clemson Univ.,
Florence, South Carolina 29506-9706. Phone: (843) 6623256 x133.
3537. Pollack, Andrew. 2010. Study ﬁnds beneﬁts in
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genetically modiﬁed crops but warns of overuse. New York
Times. April 14. p. B3. Business section.
• Summary: A report issued Tuesday by the National
Research Council, a prestigious body afﬁliated with the
National Academy of Sciences, found that “genetically
engineered crops have provided ‘substantial’ environmental
and economic beneﬁts to American farmers, but overuse of
the technology is threatening to erode the gains.”
Greater use of glyphosate herbicide is making weeds
resistant.
3538. Neuman, William; Pollack, Andrew. 2010. Rise of
the superweeds: Herbicide’s wide use fosters the spread of
resistant pests. New York Times. May 4. p. B1, B5. Business
section.
• Summary: Above the headline are ﬁve maps of the United
States in the years 2000, 2003, 2008 and 2009. A color
legend shows “Glyphosate resistant weed species in each
state.” As the years increase, more states are colored in and
the colors become darker. The darkest red color = six. The
caption: “Where Weedkiller Won’t Work: Farmers’ wide use
of Roundup, also known as glyphosate, a popular herbicide,
has led to the spread of Roundup-resistant weeds across the
country. At least 10 species of Roundup-resistant weeds have
infested millions of acres in 22 states since 2000.” Farmers
are on an herbicide treadmill. One farmer said, “We’re
back to where we were 20 years ago.” One of the main
crops infested is soybeans. The superweeds could temper
the enthusiasm of some farmers for genetically engineered
crops. One of the worst weeds is pigweed (also called Palmer
amaranth). It can grow three inches a day and reach 7 feet or
more; it can even damage harvesting equipment.
3539. Nguyen, Hoang Quoc. 2010. Re: Soyfoods and
soybeans in Vietnam. Letters (e-mails) to William Shurtleff
at Soyinfo Center, May 4-12. 1 p. each.
• Summary: Mr. Nguyen is the father of Andrea Nguyen,
author of Into the Vietnamese Kitchen (2006, Ten Speed
Press) and was kindly introduced to Soyinfo Center by
Andrea, who is now writing a book about tofu in Asia.
Mr. Nguyen was born and raised in Vietnam, and lived
there with his wife and family until April 1975 when he ﬂed
to the USA just before the fall of Saigon and the American
defeat in what Vietnamese call the “American War.”
He was governor and military sector commander of two
provinces in the Mekong Delta of Vietnam (Vinh Binh {now
called Tra Vinh} from 1956, and Kien Phong {now called
Dong Thap Muoi} from 1956-1960), and of Binh Thuan, in
the south of central Vietnam, from 1960-1963. While he is
not a specialist in Vietnamese food, he knows as much about
it (or more) as the typical person born and raised in that
country.
Question: Do Vietnamese eat soybeans as a green
vegetable (green vegetable soybeans, edamamé)? Ans: No,

and there is no speciﬁc name for them.
Question: Please tell me about soymilk in Vietnam. Ans:
Its name in Vietnamese is sua dau nanh (with diacritical
marks). It was very popular, but mostly in the cities (as we
were in Viet Nam before 1975). Don’t know exactly at the
present time. Use it at breakfast or at any time during the day
as a beverage. It is sold in a plastic container, at tofu shops
or at marketplaces. Nobody made it at home at our time in
Viet Nam (before 1975). But soybean milk machines are
now on the market at non-expensive prices. Probably some
people are making it at home for freshness. It is typically
served sweetened or plain; not salty. It has a fairly long
history. Its popularity is increasing with the propagation of
the soybean’s beneﬁts.
Question: Please tell me about yuba (the ﬁlm that forms
atop soymilk when it is heated) in Vietnam. It is often called
beancurd skin or (when dried) beancurd sticks in Vietnamese
cookbooks. Ans: It is called phu chuc (dried rolled yuba;
dried yuba sticks) in north Viet Nam, and tau hu ky in south
Viet Nam. [Called Fuchu or fuzhu in Chinese]. Fresh dry
yuba is tau hu ky tuoi (it needs to be frozen or refrigerated
and thawed before using) and regular dry yuba is tau hu ky
kho.
All Vietnamese (north, center, and south) use only one
language but there are differences in tone and accent in
pronunciation, and also in the naming of some things and
objects. The phonetic adaptation from Chinese or French
words are also different, it may be the reason of Tau Hu Ky
for Fu Pi and Phu Chuc for Fu Zu.
Yuba is very popular, used in households, market stalls,
and restaurants–especially in place of meat in vegetarian
dishes and diets (inﬂuenced by Buddhism). It is sold in dry
form, either unfried or fried, in a package at any market
place. It is made only by special factories of Chinese origin.
It is served as a wrapper for shrimp or meat, then fried. Also
in soup–fried and served with broken steamed rice, and
many other dishes at home and restaurants from selected to
street corners. It is especially useful in the preparation of
vegetarian dishes as a substitute for real meat. In one popular
dish (called Chan Thien Ky), tau hu ky [yuba] is wrapped
around minced shrimp to make a little packet, which is
deep-fried; it is somewhat like the Cantonese dim sum item
of shrimp in “tofu skin” but Viet people commonly serve it
as a side dish on rice plates. Another popular yuba recipe in
Vietnam is Com Tam Tau Hu Ky Suon Bi (Broken rice with
yuba wrapped around shrimp, pork chop, and pork skin).
Note: A Google search for “tau hu ky” will bring up many
other recipes, images, and videos in Vietnamese and English.
Yuba has a long history in Viet Nam, being introduced along
with Chinese cuisine. Today its use is increasing along with
the demand for new recipes and awareness of the beneﬁts of
consuming foods made from soybeans. Yet it is still not an
item in everyday meals, but is reserved for special occasions,
whether at home, in a restaurant, or at parties.
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Question: When the French divided today’s Vietnam into
Tonkin (north), Annam (middle) and Cochinchina (south),
were there any cultural or language differences between
the three? Were the divisions based on these cultural and
language differences or not? Ans: No major difference in
culture or language existed between the three regions at that
time. The French made the division just for more efﬁciency
and convenience in their colonization of Viet Nam. The
French split Viet Nam up into many areas with different
administrative systems so as to maintain the division, in
order to make their occupation more efﬁcient [and to try
to prevent or limit the growth of nationalist or resistance
movements].
Question: Please tell me about soybean cultivation in
Vietnam. Ans: At this present time, because of the huge
demand of soybean for edible oil and meal or cake for
animal feeds, milk for human consumption, large areas in
the South (east and west parts) are being used for cultivation
of soybean. Production in the North and Central regions,
due to limitation of available lands, may be sufﬁcient only
for regional production of Tuong and Tofu. Five different
kinds of seeds are being introduced and tested and yield/ha
are much better. Areas in the south-west (Mekong delta) will
produce 3 crops per year.
For centuries soybeans have been cultivated in
Viet Nam. Before the vegetable oil from soybean was
introduced, each region produced what people need for daily
consumption. This has been changed completely because of
the demand for soybean oil, milk, sub-products for animal
feeds.
Soybeans are cultivated along the hillsides or high
level areas not submerged by water, or in between the rice
crops seasons. In the south western region (Mekong delta)
where the ﬁeld is submerged under the water every year
for 4 months, farmers can now plant soybean after the rice
crop harvest. They burn the hay, make holes and put the
seeds down, cover with hay, let it grow, fertilize (chemical),
use pesticides and herbicides. After 75-82 days they can
harvest (still by hand), or use a machine to pull out the
beans, then dry them. Viet Nam is presently divided into 62
provinces and towns; soybean is planted in 43 of them. At
the present time, no information is available about large size
farms using complete machinery like in the USA, but an
area like the Mekong Delta may open up and introduce this
kind of large farming process. The highlands in Viet Nam
offer tremendous opportunities for development of modern
farming (mechanized) but require enormous investments
in knowledge, experience, and quick ﬂexibility of action
and funds. A state economy system cannot afford to let that
happen, I would say.
Viet Nam still has to import 400,000 to 500,000 tons of
soybean every year from China, Kampuchea [Cambodia],
Thailand, Canada and the USA.
Today, soybeans are most widely used as a food in the

south of Vietnam. My estimate of the amount of soybeans
used in traditional foods (in descending order of popularity)
is: Tofu, soy milk, tuong (a thick fermented soy sauce), chao
(fermented tofu), soy sauce (liquid), tau hu ky (yuba).
Additional remarks: Tuong should be considered in
this study, as tuong is a sauce made and used only in Viet
Nam. It is made from rice and soybean, plus salt, in a very
delicate way, serving as sauce for eating and cooking. Long
ago the northern Viet term for soybeans was “dou,” as in
Chinese. But soybeans were also called “dou tuong” because
they were so widely used in Vietnam to produce the popular
fermented sauce “tuong.” That’s why today the Vietnamese
term for soy sauce is either “nuoc tuong” [sauce + tuong;
a lingering reference] or “xi dau,” from the Cantonese
phonetic.
All the Vietnamese (old generation, of north and center
origin) living in the US, miss “tuong” very much as the
Tuong Cu Da being sold in the market places here is not
the real thing–in terms of composition, taste and ﬂavor. The
three best kinds of Tuong are: (1) Tuong Cu Da. (2) Tuong
Ban, in north Viet Nam, and (3) Tuong Nam Dan, in Nghe
An (central Viet Nam).
Note: Andrea adds: “These are really cool tuong
sauces!” Address: San Clemente, California.
3540. Huber, Don. 2010. Expert interview: Scientist warns of
dire consequences of widespread use of glyphosate. Organic
and Non-GMO Report (The) (Fairﬁeld, Iowa) 10(5):4, 6.
May.
• Summary: The following interview is with Don Huber, a
scientist who recently retired from Purdue University, and
who has documented the negative environmental impacts
from glyphosate.
“The widespread use of glyphosate [the main ingredient
in Monsanto’s Roundup herbicide] is causing negative
impacts on soil and plants, as well as possibly animal and
human health. These are key ﬁndings of Don Huber, emeritus
professor of plant pathology, Purdue University” [Indiana].
“In a paper published in the European Journal of
Agronomy, in Oct. 2009, Huber and co-author G.S. Johal,
from Purdue’s department of botany and plant pathology,
state that the widespread use of glyphosate that we see
today in agriculture in the United States can ‘signiﬁcantly
increase the severity of various plant diseases, impair plant
defense to pathogens and diseases, immobilize soil and
plant nutrients rendering them unavailable for plant use.’
Further, the authors state that glyphosate stimulates the
growth of fungi and enhances the virulence of pathogens
such as Fusarium and ‘can have serious consequences for
sustainable production of a wide range of susceptibly crops.’
The authors warn ‘ignoring potential non-target detrimental
side effects of any chemical, especially used as heavily as
glyphosate, may have dire consequences for agriculture such
as rendering soils infertile, crops non-productive, and plants
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less nutritious. To do otherwise might well compromise not
only agricultural sustainability, but also the health and wellbeing of animals and humans.’
“Please tell me about your research with glyphosate.
DH: I have been doing research on glyphosate for 20 years.
I began noticing problems when I saw a consistent increase
in ‘take-all’ (a fungal disease that impacts wheat) where
glyphosate had been applied in a previous year for weed
control. I tried to understand why there was an increase in
disease with glyphosate.
“I found that glyphosate has an effect on reducing
manganese in plants, which is essential to many plant
defense reactions that protect plants from disease and
environmental stress. Glyphosate can immobilize plant
nutrients such as manganese, copper, potassium, iron,
magnesium, calcium, and zinc so they are no longer
nutritionally functional.
“Glyphosate kills weeds by tying up essential nutrients
needed to keep plant defenses active. Glyphosate doesn’t
kill weed directly but shuts down their defense mechanisms
so pathogens in the soil can mobilize and kills the weeds.
Glyphosate completely weakens the plant, making it
susceptible to soil borne fungal pathogens.
“This is once reason why we see an increase in plant
diseases. Glyphosate causes plants to be more susceptible
and greatly stimulates the virulence of pathogens that kill
plants.
“How many plant diseases are linked to glyphosate?
DH: There has been a general increase in the number of plant
diseases in the last 15 to 18 years.
“There are four primary soil fungi–Fusarium, Phythium,
Rhizoctonia, and Phytophthora–that become more active
with the use of glyphosate.”
“Proponents of glyphosate say it is environmentally
benign. Would you agree with that assessment? DH:
Absolutely not. That’s an outright mistaken notion.
Glyphosate is the single most important agronomic factor
predisposing some plants to both disease and toxins. These
toxins can produce a serious impact on the health of humans
and animals.
“Toxins produced can infect the roots and had of the
plant and be transferred to the rest of the plant. The toxin
levels in straw can be high enough to make cattle and pigs
infertile.”
A portrait photo shows Don Huber.
3541. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2010. Research news: Report author says weed resistance
with GE crops will get worse. 10(5):7-8. May.
• Summary: A new report by the National Research Council
“warns that continued over-reliance on the herbicide
glyphosate, used extensively with Roundup Ready GE crops,
is causing increased weed resistance problems and could
render GE crops ineffective.

The report’s author is David Ervin, professor of
environmental management and economics, Portland State
University, Oregon, and chair of the committee that wrote
the report.
3542. Ghosh, Prabal K.; Jayas, Divir S. 2010. Storage of
soybean. In: Guriqbal Singh, ed. 2010. Soybean: Botany,
Production and Uses. Wallingford, Oxfordshire, UK, and
Cambridge, Massachusetts: CAB International (CABI). xii +
494 p. See p. 247-75. Chapt. 12. [82 ref]
• Summary: Contents: Introduction. Harvesting. Storage.
Drying: Mathematical models of drying soybeans, modelling
of stress cracks, other methods of drying soybeans.
Drying- and storage-related properties: Moisture content
determination, physical properties, thermal properties,
diffusion coefﬁcient, activation energy. Quality changes
during drying and storage: Breakage, discolourization due
to internal heating, other quality changes (machine vision
systems, near infrared spectroscopy). Insect infestation and
control in soybeans: Insect infestation, insect detection,
control of insects, mites and moulds in stored seeds. Good
storage practices. Address: 1. Food Development Centre,
Portage la Prairie, Manitoba, Canada; 2. Dep. of Biosystems
Engineering, Univ. of Manitoba, Winnipeg, Manitoba,
Canada.
3543. Hartman, Glen L.; Hill, Curtis B. 2010. Diseases of
soybean and their management. In: Guriqbal Singh, ed.
2010. Soybean: Botany, Production and Uses. Wallingford,
Oxfordshire, UK, and Cambridge, Massachusetts: CAB
International (CABI). xii + 494 p. See p. 276-99. Chapt. 13.
[124 ref]
• Summary: Contents: Introduction. Management of earlyseason diseases: Seed decay, seedling diseases, Phytophthora
root and stem rot. Management of mid-season diseases:
Bacterial pustule, viral diseases, bean pod mottle, soybean
mosaic, Sclerotinia stem rot, frogeye leaf spot, soybean
rust. Management of late-season diseases: soybean cyst
nematode (SCN), stem canker, sudden death syndrome,
Cercospora leaf blight, anthracnose, charcoal rot. Summary
of management practices. Address: 1. Dep. of Crop Sciences,
National Soybean Research Center, Univ. of Illinois, USA; 2.
USDA Agricultural Research Service, Urbana, Illinois.
3544. Mishra, J.S. 2010. Weed management in soybean.
In: Guriqbal Singh, ed. 2010. Soybean: Botany, Production
and Uses. Wallingford, Oxfordshire, UK, and Cambridge,
Massachusetts: CAB International (CABI). xii + 494 p. See
p. 209-226. Chapt. 10 [62 ref]
• Summary: Contents: Introduction. Major weeds of
soybean. Losses due to weeds in soybean. Critical period of
crop-weed competition. Weed management practices: Weed
prevention, cultural methods, mechanical methods, chemical
methods (herbicides), integrated weed management.
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Effect of herbicides on soil microﬂora (such as nitrogen
ﬁxing bacteria). Herbicide residue in soil and food chain.
Herbicide-resistant soybean. Weed management in herbicideresistant soybean. Economics of weed management.
Conclusions.
In the section titled “Herbicide-resistant soybean” we
read (p. 221): “Despite growing controversy, the area under
transgenic crops [not only soybeans] is increasing at a fast
rate. The global area of transgenic crops increased from
1.7 million ha in 1996 to 114.3 million ha in 2007 (James,
2007), of which >63% of crops were tolerant to a speciﬁc
herbicide. Transgenic or herbicide-resistant soybeans are
genetically altered to tolerate herbicides that would normally
kill or injure conventional or non-transgenic varieties. The
ﬁrst use of herbicide-resistant soybean was in 1994 with the
introduction of sulphonylurea-tolerant varieties. Glyphosateresistant (GR) and glufosinate-resistant soybeans (Roundup
Ready and Liberty Link, respectively) are now commercially
available. Herbicide-tolerant soybean is the most dominant
transgenic crop, followed by genetically modiﬁed corn,
transgenic cotton and genetically modiﬁed canola. GR
soybean varieties have been widely adopted for planting by
American farmers since their introduction in 1996.”
Note: This is the earliest document seen (March 2017)
which states that genetically engineered soybeans were
introduced in 1994, about two years before Roundup Ready
soybeans were introduced by Monsanto in May 1996 in the
United States. Address: Directorate of Sorghum Research,
Rajendranagar, Hyderabad, Andhra Pradesh, India.
3545. Mishra, S.K.; Verma, V.D. 2010. Soybean genetic
resources. In: Guriqbal Singh, ed. 2010. Soybean: Botany,
Production and Uses. Wallingford, Oxfordshire, UK, and
Cambridge, Massachusetts: CAB International (CABI). xii +
494 p. See p. 74-91. Chapt. 4. [46 ref]
• Summary: Contents: Introduction. Taxonomy and
distribution. Centres of diversity. Germplasm collection and
introduction. Germplasm evaluation and documentation.
Germplasm registration. Germplasm conservation.
Utilization of germplasm. Future perspectives: Need to
research poor seed germinability / viability, photo-thermo
insensitivity, earliness for speciﬁc situations, pod shattering,
high yield and high protein, cold tolerance, oil quality,
Kunitz trypsin inhibitor and lipoxygenase, vegetable type,
insect pest resistance. Address: 1. Germplasm Evaluation
Div., National Bureau of Plant Genetic Resources, Pusa
Campus, New Delhi, India; 2. National Bureau of Plant
Genetic Resources, Regional Station, Phagli, Shimla,
Himchal Prasesh, India.
3546. O’Neal, Matthew E.; Johnson, Kevin D. 2010.
Insect pests of soybean and their management. In:
Guriqbal Singh, ed. 2010. Soybean: Botany, Production
and Uses. Wallingford, Oxfordshire, UK, and Cambridge,

Massachusetts: CAB International (CABI). xii + 494 p. See
p. 300-24. Chapt. 14. [127 ref]
• Summary: Contents: Introduction. Insect feeding pests
by feeding guild: Introduction, defoliators, phloem feeders,
seed and pod feeders, stem borers and root feeders. Pest
management principles: IPM programmes, the damageresponse curve, management practices within an organic
production context, ecological backlash (insecticides, host
plant resistance, biological control). Combining multiple
management tools for effective pest management: a case
study of Aphis glycines in North America. Summary:
Opportunities for sustainable production (IPM). Address:
Dep. of Entomology, Iowa State Univ., Ames, Iowa, USA.
3547. Oyekanmi, Edward O.; Fawole, B. 2010. Nematodes
of soybean and their management. In: Guriqbal Singh, ed.
2010. Soybean: Botany, Production and Uses. Wallingford,
Oxfordshire, UK, and Cambridge, Massachusetts: CAB
International (CABI). xii + 494 p. See p. 325-44. Chapt. 15.
[57 ref]
• Summary: Contents: Introduction. Plant parasitic
nematodes associated with soybean production: Rootknot nematodes (epidemiology and biology, damage
threshold, management measures), soybean cyst nematode
(epidemiology and biology, damage threshold, management
measures), lesion nematodes (epidemiology and biology,
damage threshold, management measures), reniform
nematodes (epidemiology and biology, damage threshold,
management measures). Recent advances in soybean
nematode management: Stringent exclusion and quarantine
strategy, nematode suppressive soil, breeding for nematode
resistance and crop performance, remote sensing utilization
and host plant resistance, biofertilizer and biopesticide
utilization. Conclusions and future prospects. Address: 1.
Crop Protection and Environmental Biology Department,
Faculty of Agriculture and Forestry, Univ. of Ibadan, Ibadan,
Nigeria; Biological Sciences Department, Wesley Univ.
of Science and Technology, Ondo, Nigeria; Nematology
Unit, International Inst. of Tropical Agriculture, Oyo Road,
Ibadan, Nigeria.
3548. Panthee, Dilip R. 2010. Varietal improvement in
soybean. In: Guriqbal Singh, ed. 2010. Soybean: Botany,
Production and Uses. Wallingford, Oxfordshire, UK, and
Cambridge, Massachusetts: CAB International (CABI). xii +
494 p. See p. 92-112. Chapt. 5. [66 ref]
• Summary: Contents: Introduction. Wild relatives and
genetic resources: Annual relatives, perennial relatives.
Mode of reproduction. Crossing methods: Selection of
parents, crossing block, emasculation, pollination. Breeding
objectives: Agronomic traits, seed composition, abiotic
stress tolerance, herbicide tolerance, disease resistance,
insect resistance, functional foods. Breeding procedures:
Hybridization and advancement of the generation, selection
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methods, testing at early stages, testing at later stages,
multi-location trials, release of variety or germplasm. Seed
production: Breeder’s seed, foundation seed, certiﬁed seeds.
Future prospects. Address: Dep. of Horticultural Science,
North Carolina State Univ., Mountain Horticultural Crops
Research and Extension Center, Mills River, North Carolina.
3549. Shanmugasundaram, S.; Yan, Miao-Rong. 2010.
Vegetable soybean. In: Guriqbal Singh, ed. 2010. Soybean:
Botany, Production and Uses. Wallingford, Oxfordshire, UK,
and Cambridge, Massachusetts: CAB International (CABI).
xii + 494 p. See p. 427-60. Chapt. 19. [96 ref]
• Summary: One of the best documents seen to date on
vegetable soybeans. The authors are the world’s leading
experts on the subject. Contents: Introduction (Vegetable
soybean is called edamame in Japan, mao dou in China,
poot kong in Korea and tua rae in Thailand): Deﬁnition,
distinction from grain soybean. nutritional value. Production.
Cultural practices: Location, season and cropping system,
temperature, soil type, land preparation and sowing,
fertilization and irrigation, insect pest and disease control,
harvesting, seed production. Genetic improvement.
Processing and utilization. International trade. Potential for
developing countries. Conclusions. Address: 1. New Jersey,
USA; 2. The World Vegetable Center, Shanhua, Tainan,
Taiwan.
3550. Singh, Guriqbal. ed. 2010. Soybean: Botany,
production and uses. Wallingford, Oxfordshire, UK, and
Cambridge, Massachusetts: CAB International (CABI). xii +
494 p. Illust. Map. Index. 25 cm. [1628 ref]
• Summary: An excellent book. Contains 20 chapters by
various authors; each is cited separately.
Contents: About the editor. Contributors. Preface.
Part I: History and Importance. 1: The Origin and
History of Soybean. 2: The Role of Soybean in Agriculture.
Part II: Botany, Genetics and Physiology. 3: Soybean
Growth and Development. 4: Soybean Genetic Resources.
5: Varietal Improvement in Soybean. 6: Soybean Yield
Physiology: Principles and Processes of Yield Production.
Part III: Production. 7: Agro-techniques for Soybean
Production. 8: Nutrient Management in Soybean. 9:
Water Management in Soybean. 10: Weed Management in
Soybean. 11: Biological Nitrogen Fixation in Soybean. 12:
Storage of Soybean.
Part IV: Protection. 13: Diseases of Soybean and
Their Management. 14: Insect Pests of Soybean and
Their Management. 15: Nematodes of Soybean and Their
Management. Part V: Utilization. 16: Soybean Processing
and Utilization. 17: Nutritional Value of Soybean. 18:
Uses of Soybean: Products and Preparation. 19: Vegetable
Soybean. Part VI: Marketing and Trade. 20: Global Soybean
Marketing and Trade: a Situation and Outlook Analysis.
On the back cover the publisher states: “The soybean is

a crop of global importance and is one of the most frequently
cultivated crops worldwide. It is rich in oil and protein and
is used for both human and animal consumption as well as
for industrial purposes, such as biofuels. Soybean crops also
play an important role in crop diversiﬁcation and beneﬁt
other crops by adding nitrogen to the soil during crop
rotation.
“With contributions written by researchers from around
the world, The Soybean provides a concise coverage of
recent research on all aspects of this signiﬁcant crop.
Chapters discuss the history and importance of soybean
production in agriculture, followed by details of the plant’s
physiology and developments in breeding and genetics. The
diverse cropping systems used in production are highlighted
alongside crop management and protection strategies.
Technology for processing and utilization, soybean’s
nutritional value and the outlook for global marketing and
trade are also addressed. Drawing together advances in
soybean research, this book will be an essential resource for
researchers in plant science, crop science and horticulture.”
Note: The references at then end of some chapters are
hard to understand because: (1) Chinese and other nonEnglish journal titles are not given, but are simply translated
into English. (2) Chinese and other non-English book titles
are not given, but are simply translated into English. (3) The
language of non-English documents is not given. Address:
Senior Agronomist (Pulses), Dep. of Plant Breeding and
Genetics, Punjab Agricultural Univ., Ludhiana, India.
3551. Singh, Guriqbal; Shivakumar, B.G. 2010. The role
of soybean in agriculture. In: Guriqbal Singh, ed. 2010.
Soybean: Botany, Production and Uses. Wallingford,
Oxfordshire, UK, and Cambridge, Massachusetts: CAB
International (CABI). xii + 494 p. See p. 24-47. Chapt. 2.
[108 ref]
• Summary: Contents: Introduction. Soybean-based cropping
system. Biological nitrogen ﬁxation by soybean. Effects of
soybean on soil properties. Effects of soybean on diseases,
insect pests and weeds. Residual effects of soybean on
succeeding crops. How to improve contributions of soybean
in agriculture. Conclusions. Address: 1. Dep. of Plant
Breeding and Genetics, Punjab Agricultural Univ., Ludhiana,
India; 2. Div. of Agronomy, Indian Agricultural Research
Institute, New Delhi, India.
3552. Singh, Guriqbal; Ram, Hari; Aggarwal, Navneet.
2010. Agro-techniques for soybean production. In:
Guriqbal Singh, ed. 2010. Soybean: Botany, Production
and Uses. Wallingford, Oxfordshire, UK, and Cambridge,
Massachusetts: CAB International (CABI). xii + 494 p. See
p. 142-60. Chapt. 7. [72 ref]
• Summary: Contents: Introduction. Tillage / seedbed
preparation. Time of sowing. Method of sowing. Depth
of sowing. Plant population and planting geometry. Straw
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mulching. Seed priming (soaking seeds in water prior to
sowing helps in obtaining higher and faster emergence).
Intercropping / mixed cropping. Nutrient management. Water
management. Weed management. Conclusions. Address:
Dep. of Plant Breeding and Genetics, Punjab Agricultural
Univ., Ludhiana, India.
3553. Singh, Guriqbal. 2010. Water management in soybean.
In: Guriqbal Singh, ed. 2010. Soybean: Botany, Production
and Uses. Wallingford, Oxfordshire, UK, and Cambridge,
Massachusetts: CAB International (CABI). xii + 494 p. See
p. 191-208. Chapt. 9. [74 ref]
• Summary: Contents: Introduction. Water requirement
of soybean. Effects of moisture on soybean. Irrigation
scheduling: Irrigation depth, irrigation methods, irrigation
indices, effect of irrigation on soybean, Optimum irrigation
schedules. Irrigation management under saline conditions:
Salinity tolerance of soybean, management of poor-quality
water. Conservation and efﬁcient use of rain water. Factors
effecting water use and water efﬁciency in soybean: Method
of sowing, selection of crop variety, growing season, plant
population, rooting characteristics, crop duration, sowing
time, method of irrigation, mulch application, irrigation
at the critical stage, weed control, fertilizer application.
Conclusions. Address: Dep. of Plant Breeding and Genetics,
Punjab Agricultural Univ., Ludhiana, India.
3554. Iowa Soybean Association. 2010. Production research:
Delivering on the promise. 2010 annual report. Iowa
Soybean Review (Iowa Soybean Association, Urbandale,
Iowa) 22(1):Insert. Oct.
• Summary: This 8-page glossy color has the following
contents: Farmers beneﬁt from [checkoff-funded] production
research (A graphic shows how this is allocated: Diseases
40%. Soybean breeding 19%. Insects 12%. Production 11%.
North Central Soybean Research Program 18%). Using crop
technology responsibly. Leveraging resources. Contribution
of soybeans to Iowa’s economy.
3555. IITA. 2010. Annual report 2009/10. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 64 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2009-10.pdf [35+ ref]
• Summary: Soy is mentioned 13 times in this annual report.
There is no section on soybean.
Page 21: “New soybean offers respite from deadly
Asian rust: The Asian soybean rust is a fungal disease that
is capable of laying waste as much as 80 percent of infested
crops. This year, a soybean variety resistant to the disease
that we developed was approved for release by the Nigerian
National Variety Release Committee (NNVRC). The rustresistant soybean is the ﬁrst of its kind to be made available
for cultivation not only in Nigeria but also in West and
Central Africa.

“Tagged TGx 1835-10E, our scientists bred the variety
and further developed it in collaboration with the National
Cereal Research Institute. Its release for general cultivation
was approved in December 2008 and notiﬁed in June 2009
by the NNVRC.
“Field trials in Nigeria showed that aside from being
resistant to the Asian rust, the variety is also high-yielding,
averaging 1655 kg/ha grain and 2210 kg/ha fodder. It is also
early-maturing, has good promiscuous nodulation character,
and resists pod shattering and other prevalent diseases.
“The variety can be used for direct cultivation in tropical
Africa or as a source of resistance genes in soybean breeding
programs. It was previously released in Uganda through the
initiative of Makerere University, a local partner, and has
already shown excellent performance in trials carried out
in Southern Africa, suggesting that it is well-adapted. Its
resistance is effective against all currently known types of
the rust fungus in Nigeria. We have bred several other lines
with rust resistance genes from various sources, which can
be deployed quickly if this variety succumbs to newer forms
of the rust fungus.
“It was in 1996 that the Asian soybean rust ﬁrst
arrived in Africa, rapidly spreading through Uganda,
Malawi, Mozambique, Rwanda, South Africa, Zambia and
Zimbabwe. The disease was ﬁrst noted in Nigeria in 1999.
The causal fungus of the Asian soybean rust, Phakopsora
pachyrhizi, is very aggressive and can produce billions of
spores capable of turning lush green crops with healthy
foliage into brown ﬁelds with bare stalks in 2-3 weeks.
“For most African farmers, using resistant varieties is
the most viable method to control the disease as applying
fungicides proves very costly.” Address: PMB 5320, Oyo
Road, Ibadan, Nigeria.
3556. Strother, LeAnn. 2010. Seed shield: Treating soybeans
may protect seed investment. Iowa Soybean Review (Iowa
Soybean Association, Ankeny, Iowa) 22(5):8-9. Dec.
• Summary: A higher and higher percentage of seeds are
being treated, as seed costs rise and farmers reduce their
seeding rate to control costs. Traditionally, seeds were treated
mainly with fungicides. To this is now added insecticides
for soil insects, and early-season diseases such as bean leaf
beetles and soybean aphids.
A photo shows treated seeds, which are blue in color.
3557. Hartman, Glen L.; West, E.D.; Herman, T.K. 2011.
Crops that feed the world 2. Soybean–worldwide production,
use, and constraints caused by pathogens and pests. Food
Security 3(1):5-17. March. [105 ref]
• Summary: “Abstract: The soybean crop is one of the most
important crops worldwide. Soybean seeds are important for
both protein meal and vegetable oil. The crop is grown on an
estimated 6% of the world’s arable land, and since the 1970s,
the area in soybean production has the highest percentage
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increase compared to any other major crop... Soybean
production was 17 million metric tons (MMT) in 1960 and
increased to 230 MMT in 2008.”
Contents: Introduction. History. The multiple uses
of soybean. Challenges and threats to production: abiotic
[non-living] constraints, biotic constraints (pathogens, pests,
weeds, etc.), soybean rust, sclerotinia stem rot, red leaf
blotch, soybean cyst (caused by nematodes), soybean aphid.
Discussion and future considerations.
Page 14: There is a major need to use more soybeans
directly as human food. Soyfoods mentioned in this
article are green vegetable soybeans (edamame, soy ﬂour,
tofu, soymilk, tempeh, natto, and soy sprouts) (www.
soyinfocenter.com). Of course, soy oil is also used to make
numerous processed food products such as salad oil, cooking
oil, and margarine.
Figures (bar charts): (1) Volume of soybean production
in the highest soybean producing countries and total world
production in million metric tonnes (MMT) from 1966 to
2006. From FAO statistics. The ﬁve largest producers in
2006 are USA, Brazil, Argentina, China, and India.
(2) Production area of the major ﬁeld crops in hectares
(ha) from 1968 to 2008. From FAO statistics. The largest
crops in 2008 are wheat, maize, rice, soybean and barley.
(3) Trade quantity showing import and exports of the
world’s major food crops in 1967 and 2007. From FAO
statistics. The top 5 are wheat, maize, soybean, barley and
potato.
(4) Trade in million metric tonnes (MMT) of imports
and exports of soybeans by region in 2007. Data for Asia
includes China. From FAO statistics. The leading soybean
importers in 2007 are Asia, China, and Europe. The leading
soybean exporters in 2007 are South America, and United
States.
(10) Estimated protein production per hectare for crops
based on dry seed harvest. Computation of protein per
hectare uses 2009 yield data from FAO statistics (www.
fao) and protein values per 100 g of raw, uncooked seed
of each crop from the USDA Nutrient Database (www.nal.
usda.gov/fnic/foodcomp). The top ﬁve are soybeans, maize,
lupin, peanuts, and wheat. Address: 1. Plant pathologist,
USDA-Agricultural Research Service; 1-3. National Soybean
Research Center, Department of Crop Sciences, Univ. of
Illinois, Urbana, Illinois.
3558. Bennett, Jean. 2011. Bean busters: What you should
watch for in your soybean ﬁelds this season. Corn and
Soybean Digest. April. p. 11-12.
• Summary: Excellent magniﬁed color photos show: (1)
Bean leaf beetle. (2) Soybean aphid. (3) Soybean cyst
nematode (under electron microscope). (4) Phytophthora. (5)
White mold. (6) Sudden death syndrome. (7) White grub. (8)
Wireworm. (9) Brown marmorated stink bug.

3559. Ellis, M.L.; Broders, K.D.; Paul, P.A.; Dorrance, A.E.
2011. Infection of soybean seed by Fusarium graminearum
and effect of seed treatments on disease under controlled
conditions. Plant Disease 95(4):401-07. April. [41 ref]
• Summary: “Fusarium graminearum causes seed decay and
damping-off of soybean... Based on these results, there are
limited choices in fungicide seed treatments for managing
this seedling disease, and it is possible that shifts in seed
treatment products may have played a role in the recent
emergence of this soybean pathogen.” Address: Department
of Plant Pathology, The Ohio State University, Wooster, OH
44691.
3560. Santa Fe New Mexican. 2011. Monsanto: The
chronology of a biotech company (Web article). May 28.
http://www.santafenewmexican.com/news/local_news/
monsanto-the-chronology-of-a-biotech-company/
article_7b25b96a-ac78-56a1-acbf-60822c8764bf.html
• Summary: Here is a sampling of dates and events from this
excellent chronology.
“1901–John F. Queeny founds the original Monsanto,
and the company’s ﬁrst product is saccharine.
“1945–Monsanto produces and markets agricultural
chemicals, including 2,4D.
“1964–Monsanto’s Ramrod herbicide is introduced.
“1976–Roundup herbicide is commercialized in the U.S.
“1981–Monsanto establishes a molecular biology group,
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and biotechnology is established as the company’s research
focus.
“1982–Monsanto scientists are the ﬁrst to genetically
modify a plant cell.
“1982–Monsanto acquires the soybean seed company
Jacob Hartz Seed.
“1987–Monsanto conducts the ﬁrst U.S. ﬁeld trials of
plants with genetically engineered traits.
“1994–Monsanto’s Posilac bovine somatotropin for
dairy cows is the company’s ﬁrst biotechnology product to
win regulatory approval for commercial distribution.
“1996–Roundup Ready Soybeans are introduced.
“1997–Asgrow agronomics seed business, Holden’s
Fountain Seeds and Corn States Hybrid Service are all
purchased by Monsanto.
“1997–Monsanto spins off its industrial chemical and
ﬁbers business as Solutia Inc.
“1998–Monsanto buys DeKalb Genetics Corp.
“1998–Monsanto becomes the ﬁrst company to
introduce a stacked trait combination in corn when it
introduces corn borer insect-protected trait stacked with
Roundup Ready Corn.
“2000–The original Monsanto merges and changes its
name to Pharmacia Corp.
“2002–A new Monsanto Co. is spun off from Pharmacia
as a separate company.
“2005–Monsanto introduces Vistive low-linolenic
soybeans, conventionally bred to eliminate trans fat in
processed soybean oil.”
3561. Winsor, Susan. 2011. Soil savior: Son of billionaire
investor Warren Buffet tracks a different measure of wealth–
Soil organic matter that’s already half gone. Corn and
Soybean Digest. Aug. p. 34-36.
• Summary: Soil conservation is one of his biggest concerns,
but his biggest concern is loss of organic matter as cultivated
soils erode.
“In 2101, the Howard G. Buffet Foundation funded
$57.2 million in agronomic and water use research.” Buffet
practices conservation tillage, which saves him $30-$45
an acre. A color photo shows Howard Buffet, who farms in
Decatur, Illinois. He says that his farming life really changed
with the introduction of Roundup herbicide and the John
Deere 750 no-till drill. Howard is into “big iron” and he
loves to operate large, high-tech equipment.

varieties that address production constraints while taking into
account local suitability and farmers’ preferences. In 2010,
six of our soybean varieties have either been released or are
in the ﬁnal stages of being released to farmers in Nigeria
and Mozambique. These varieties have valuable traits such
as high grain and fodder yields, short planting-to-harvest
duration, tolerance to drought, and resistance to common
pests and diseases such as weeds and soybean rust.
A photo shows rust-resistant soybean varieties (green)
being tested alongside susceptible ones (brown). Photo by R.
Bandyopadhyay, IITA.
“In Nigeria the early- to medium-maturing varieties
TGx 1987-10F and TGx 1987-62F were released by the
Nigerian Variety Release Committee in December 2010.
These varieties gave an average grain yield of 1670 and 1630
kg per hectare, respectively, in a two-year multi-location,
on-station trials. They also mature in just 96-97 days on the
average (compared to 100-150 days by local varieties) and
are capable of producing 2.6 tons of fodder per hectare. They
have also been proven to be highly resistant to rust, bacterial
blight, and Cercospora leaf spot, and are preferred by farmers
because they smother weeds and reduce the cost of weeding.
Farmers that participated in the on-farm trials also indicated
that they especially like the golden color of the grains at
maturity. The trials of these new varieties were supported
by our Tropical Legumes II Project. In Mozambique, ﬁve
varieties that we developed have been prereleased to expedite
access by farmers while the country’s Variety Registration
and Release Committee continue their assessment for full
release. The varieties were evaluated across four agroecological zones of Mozambique in on-station and on-farm
trials for three years. Results showed that yields for the
varieties TGx 1485-1D, TGx 1740-2F, TGx 1904-6F, TGx
1908-8F, and TGx 1937-1F in the major soybean producing
regions of Zambesia and Tete provinces were 3527, 3748,
4096, 3963, and 3614 kg per hectare, respectively, compared
with 2830 kg per hectare of `Storm’, the most popular and
highest yielding existing variety. The new varieties mature
in 93-113 days. Farmers prefer the varieties because of their
high yields, profuse nodulation, moderate drought tolerance,
and resistance to Cercospora leaf spot, frog eye, and pod
shattering. The varieties grow vigorously and their canopy
closes early effectively controlling the growth of weeds and
reducing the need for frequent weeding.” Address: PMB
5320, Oyo Road, Ibadan, Nigeria.

3562. IITA. 2011. Annual report 2010. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 84 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2010.pdf [30+ ref]
• Summary: Soy is mentioned 18 times in this annual report.
There is a subsection titled “Better soybean” (p. 29-30): We
continue to work with our partners in the soybean-producing
countries of sub-Saharan Africa to develop and disseminate

3563. Lawton, Kurt. 2012. Weed denial not good: Think
different (Editorial). Corn and Soybean Digest. Feb. p. 4.
• Summary: Looking across soybean ﬁelds in 2011 he
noticed something he has never seen before: statues of
glyphosate-resistant tall waterhemp. Gone are the weed-free
soybean ﬁelds that used to stretch from horizon to horizon.
If farmers don’t start to think differently now, they will pay
for their shortsightedness later, as each of these weeds can
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scatter 300,000 or more herbicide-resistant seeds at harvest.
Nor is he alone in his prognosis. Midwest weed
scientists, who have been warning growers for years, have
“proclaimed 2011 as the breakout year for glyphosate
resistant waterhemp and marestail.” But today many of
these weeds can resist multiple herbicides–which adds to the
complexity of managing them.
In Arkansas, soybean ﬁelds are overrun with
waterhemp’s pigweed cousin, glyphosate-resistant Palmer
amaranth, which is 6 feet tall.
3564. Pocock, John. 2012. The weed revolt marches on:
The population of glyphosate-resistant weeds grows rapidly.
Corn and Soybean Digest. Feb. p. 18-19.
• Summary: Herbicide resistance is nothing new; weeds
evolve resistance rapidly. And the weeds are winning. Mike
Owen, weed specialist at Iowa State University Extension,
says: “I don’t see that train wreck slowing down at all.” So
far, in Iowa, three glyphosate-resistant weeds have been
conﬁrmed: Waterhemp, horseweed, and ragweed. In the
USA, 13 weeds are currently resistant to glyphosate, and 21
weeds are resistant worldwide.
Moreover, some these weeds have also evolved
resistance to other herbicides! A color graph, titled “Increase
in weeds with resistance to multiple sites of action, shows a
dramatic increase since 1990.” In 2010 about 50 species had
multiple resistance.
3565. Rathai, Kenna. 2012. Will resistant weeds drive
tillage? A rebound in tilled corn acres may spread. Corn and
Soybean Digest. Feb. p. 52-53.
• Summary: “Historically weed control was a key reason for
tillage, but that justiﬁcation hasn’t existed for quite awhile
due to herbicide effectiveness.” Tillage also provides relief
from soil compaction by heavy farm equipment.
There are various types of tillage: Deep ripping–good
for highly compacted areas. Strip tillage–easier in soybean
stubble than in corn residue. Vertical tillage–which disturbs
only the top 2 inches of soil. Tillage and rotation. Since
tillage makes soil more prone to erosion, the general advice
is: “If you don’t need to do tillage, then don’t.”
3566. Stalcup, Larry. 2012. Can you tame superweeds?
Rewrite your weed-control strategies due to herbicide
resistance. Corn and Soybean Digest. Feb. p. 42-43.
• Summary: Repeated use of the same herbicide can easily
result in the evolution of weed resistance. Superweeds, the
villains, include waterhemp, marestail / horsetail, pigweed,
velvetleaf, giant ragweed, kochia, lambsquarters, Canadian
thistle, and foxtail. A small color photo shows each weed.
Many have forgotten that 15-30 years ago weeds had
evolved resistance to the herbicides atrazine and ALS
(acetolactate synthase).

3567. Pollack, Andrew. 2012. Dow weed killer, nearing
approval, runs into opposition. New York Times. April 25. *
• Summary: Note: 2,4-Dichlorophenoxyacetic acid (usually
referred to by its abbreviation, 2,4-D) is a common systemic
pesticide/herbicide used in the control of broadleaf weeds.
It is one of the most widely used herbicides in the world,
and is the third most commonly used herbicide in North
America. Genetically modiﬁed crops: Dow has demonstrated
soybean resistance to 2,4-D due to insertion of a bacterial
aryloxyalkanoate dioxygenase gene. This is intended as an
alternative to Roundup Ready crops due to the increasing
prevalence of glyphosate resistant weeds (Source: Wikipedia
at 2,4-D, June 2013).
3568. IITA. 2012. Annual report 2012. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 68 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2012.pdf [30+ ref]
• Summary: Soy is mentioned 73 times in this annual report.
One photo (p. 18; see next page) shows an African woman
cultivating soybeans.
Page 29: Discusses the “Grain legumes” program
approved in Oct. 2012. “The program is led by ICRISAT and
other participating CGIAR centers include IITA, CIAT, and
ICARDA. The major collaborators in Africa are the NARS
[national agricultural research systems] in Senegal, Mali,
Burkina Faso, Ghana, Bénin, Niger, Nigeria, Cameroon,
Zambia, Malawi, Mozambique, and Tanzania. The activities
in Grain Legumes build on and encompass a number of
earlier and ongoing projects and programs, e.g., the Dry
Grain Pulses Collaborative Research Program (now Legume
Innovation Lab) (USAID), Tropical Legumes 1 and 2 (Bill &
Melinda Gates Foundation), N2Africa (Bill & Melinda Gates
Foundation and The Howard Buffet Foundation), and Feed
the Future (USAID).
“The objectives of Grain Legumes are to improve the
production, sales, and consumption of grain legumes. The
research activities are focused on ﬁve strategic components:
(1) Analyzing demand and setting research priorities, (2)
Developing productive varieties and management practices,
(3) Facilitating legume seed and technology delivery
systems, (4) Enhancing postharvest processing and market
opportunities, and (5) Fostering innovation and managing
knowledge.”
Pages 30-31: Drought and low-phosphorus tolerant
soybean. “Drought tolerant soybean: In soybean, characters
such as rooting depth, water use efﬁciency, and nitrogen
ﬁxation help to select varieties that can withstand drought.
Screening for genotypes that are drought tolerant and
produce good yields when subjected to different drought
treatments was initiated in the 2012 off-season in Malawi.
The results showed that TGx 1988- 22F, TGx 1989-60F,
and TGx 1988-18F are good performing genotypes in terms
of grain yield, fodder yield, and ability to self-nodulate

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1276

under drought stress from ﬂowering and pod ﬁlling, to
physiological maturity. These genotypes have also been
found to take fewer days to reach physiological maturity.
This is a characteristic that sustains the genotypes under midseason drought. The trials will be revised and repeated in
2013.
“Evaluation of soybean varieties in several
agroecologies: Soybean evaluation trials involving 30
promising soybean genotypes were conducted across ﬁve
locations in Mozambique. The soybean genotypes were
selected over several years for good agronomic performance
including high and stable yields, drought tolerance, disease
tolerance, promiscuous nodulation, and adaptability across
agroecologies. The varieties formed nodules adequately
with existing indigenous rhizobium. Nodule dry weight of
the top 10 yielding genotypes ranged from 135 to 313 mg/
plant. Averaged across locations, the genotypes reached 50%
ﬂowering 42 to 52 days after emergence and physiological
maturity from 99 to 109 days after emergence. Five soybean

genotypes selected in previous seasons for rust tolerance?
TGx 1835-10E, TGx 1987-20F, TGx 1987-38F, 198757F, and TGx 1987-62F? outperformed most of the other
genotypes, producing between 1.9 and 3.9 t/ha in high
potential soybean-growing areas.
“Effects of phosphorus and nitrogen on soybean growth
and yield: The genetic variation of early maturing soybean
genotypes in phosphorus utilization efﬁciency was evaluated
in low phosphorus soils of the Guinea savanna of Nigeria.
The results revealed that variability in the utilization of
phosphorus was signiﬁcant. Three early maturing genotypes
were identiﬁed as having high phosphorus utilization index
and low phosphorus uptake efﬁciency, indicating that they
could be a potential source for breeding for phosphorus use
efﬁciency in early maturing soybean genotypes.
“More information on studies on soil nutrient impact
in various rotational cropping systems including soybean is
presented under Maize and Water, Land and Ecosystems.
“Soybean rust disease: Soybean rust disease
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(Phakopsora pachyrhizi) exhibits a rapid global spread and
can cause yield losses of up to 90%. In response to this, IITA
carried out surveys in Kenya, Uganda, and Tanzania that
helped identify some of the tolerant varieties in the region
bred by Seed Co, Zimbabwe. Disease severity was assessed
to identify areas infected and the risk of spreading to new
regions. This information will be used to advise growers on
the use of tolerant varieties available to control the disease.
A soybean rust disease fact sheet has also been developed to
inform growers on the common symptoms and the control
measures.”
Page 33: “Soybean value chain: During 2012, the
soybean value chain project that is being implemented in
Malawi and Mozambique contributed to the enhancement
of the soybean seed system in the two countries. In
collaboration with our development partners, over 50
tonnes of seeds of the recently released TGx varieties were
produced. The seeds have been distributed to both private
and community based seed producers for further production
of certiﬁed seeds during the 2012/2013 season. Together
with partners, the project reached over 4000 households
with training on the household utilization of soybean. The
aim was mainly to enhance the protein and energy quality of
commonly eaten foods. In addition, promotional events have
been conducted to create awareness of the contribution of
soybean utilization to the overall value chain of soybean.
Photos show: (b) early morning dew on soybean
leaves. (c) His Excellency, the President of Mozambique,
appreciates soybean-based foods during a farmers’ day in
Nampula province, Mozambique. Photo by IITA (p. 33). (d)
Left: Soybean Storm, Chimoio, Mozambique. Right: TGx
soybean material. Photos by IITA (p. 38). (e) Pie chart of
IITA Genebank [Germplasm] Collection (p. 43). 47% of
all accessions are cowpea (15,379), followed by soybean
(4,841). Address: PMB 5320, Oyo Road, Ibadan, Nigeria.

who helped start the anti-biotechnology movement in
the 1990s and who took part in destroying test plantings
of GE crops. But during a lecture to the Oxford Farming
Conference in England, he said he regretted his role in
‘ripping up GM crops’ and apologized for pursuing what he
called a ‘counter- productive path.’
“Lynas, who has written extensively on climate change,
said he became familiar with scientiﬁc literature while
researching that topic and realized that he had never done
any academic research on biotechnology, despite his strongly
held opposition to it.
“’So I did some reading,’ he said, ‘and I discovered that
one by one my cherished beliefs about GM turned out to be
little more than green urban myths.’
“He then listed several of his previous assumptions
that he now deemed to be untrue: that biotechnology
would increase use of chemicals; that it beneﬁted only big
companies; that no one wanted biotechnology; that it was
dangerous. Instead, he said pest-resistant, biotech crops
needed less insecticide; that billions of dollars’ worth of
beneﬁts were accruing to farmers who needed fewer inputs;
that farmers in many parts of the world were eager to use
biotech crops; and that biotechnology was ‘safer and more
precise’ than conventional breeding.”

3569. Iowa Soybean Association (ISA). 2012. Collaboration
+ coordination = success. It’s a winning formula (Ad). Iowa
Soybean Review (Iowa Soybean Association, Ankeny, Iowa)
24(3):15. Dec.
• Summary: “Since 1972 the ISA has invested more than
$40 million in checkoff funding to basic and applied research
conducted by Iowa State University. That research is helping
farmers increase yields and develop better disease, pest and
weed management in an environmentally sustainably way.”

3572. Conley, Shawn; Mannes, Judy; Rehms, Marsha. 2013.
Coolbean: The soybean. Madison, Wisconsin: American
Society of Agronomy, Crop Science Society of America,
Soil Science Society of America. [2] + 26 p. Illust. by John
Lambert. No index. 26 x 26 cm.
• Summary: This is basically a comic book, printed (using
soy ink) on heavy, glossy paper, for use in teaching young
people (grades 3-5) about the versatile soybean. The book
is ﬁlled with sidebars containing “Cool facts” and “Do
something cool” activities (which require the reader to go to
www.coolbeanthe soybean.org.) Examples of sidebars: What
are crops? Think like a scientist. Making better soybeans.
What are offspring?
Besides Coolbean, the two other main characters in
the book are Haila (a woman farmer), and Aliah (a woman
agronomist).
Basic ideas explained: No-till farming. Testing the soil
moisture before planting. Planting with a modern planter.

3570. Kranz, Dave. 2013. Comment–Environmentalist:
Technology can attack world hunger. AgAlert: The Weekly
Newspaper of California Agriculture. Jan. 16. p. 2.
• Summary: “The debate about agricultural biotechnology
took another turn earlier this month when a longtime
opponent changed his former position and endorsed the use
of genetically modiﬁed crops to battle world hunger.
“Mark Lynas is a British environmentalist and writer

3571. Munro, Edith. 2013. Resistant weeds march on: pay
attention to waterhemp, marestail, giant ragweed and Palmer
amaranth. Corn and Soybean Digest. Jan. p. 14.
• Summary: Tips for managing an increasingly herbicideresistant weed population: 1. Diversify your weed
management approach. 2. Use herbicide group numbers to
diversify weed management. 3. No single herbicide will
provide consistent, season-long control. “4. Use residual soil
herbicides with multiple effective sites of action.
“5. Scout, scout, scout.”
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The value of earthworms and loose, crumbly soil. How a
soybean sprouts. Crop rotation. Photosynthesis: How plants
make their own food. Root nodules ﬁlled with bacteria ﬁx
nitrogen in the soil. Soybean enemies: aphids, nematodes,
and super weeds. One lady beetle can eat as many as 60
aphids a day. When to use insect spray to kill lots of aphids.
The stage of making white or purple ﬂowers. The parts of a
ﬂower and what each part does (The anther makes pollen,
the stigma traps pollen and sends its to the ovary, where the
eggs are stored. Pollen and egg combine into a seed). As
the soybean plant matures it produces pods. When the pods
turn brown and the leaves fall off, the soybeans in the pods
are ready to harvest. Haila drives the combine to harvest
the seeds. The main characters seated outdoors on a farm
around a white table ﬁlled with many products made from
the soybeans (soy milk, tofu, crayons, a candle, mayo, soy
sauce, biodiesel, feed for animals). More than half of all U.S.
soybeans will be exported to other countries, such as China.
Activities: Soybean seed calculator. Seed lifting power.
Soynut butter recipe. Soy scavenger hunt. Watch me sprout!
How many beans in a pod? (Edamame experiment).
A glossary on pages 24-26 deﬁnes common terms. A
photo shows Dr. Shawn P. Conley standing chest deep in a
ﬁeld of soybeans. His daughters are named Haila and Aliah,
and his wife is Lori.
One cool fact (p. 22) that is incorrect: “The ﬁrst soybean
seeds planted in America came from China. In 1765,
Benjamin Franklin imported them and sent them to a friend
to plant in his garden.” Actually, it was Samuel Bowen, not
Benjamin Franklin, who brought the ﬁrst soybean seeds to
America from China in 1765. Bowen sent them to his friend,
Henry Yonge, who planted them in the spring of 1764 in
Savannah, Colony of Georgia. Address: Soybean Specialist,
Univ. of Wisconsin.
3573. Mao, Guohong; Yu, Oliver. 2013. Isoﬂavones impact
human health, but soybean plant health too. Soy Connection:
Health & Nutrition Information about Soy 21(2):1. Spring.
• Summary: “Plants are constantly under attack by many
pathogens hidden in their surroundings.” In response,
soybean synthesize secondary metabolites with antimicrobial
activities. “Isoﬂavones are synthesized predominantly by
legumes as chemical defense weapons. They are normally
present at relatively low levels in soybean tissues; their
accumulation is strongly induced in response to signals
associated with pathogens or cell damage.
“For plant defense, daidzein appears to be the most
important compound because it is the precursor of a group of
complex isoﬂavonoids called glyceollins. These are potent
fungicides. Even at minute concentrations, glyceollins can
kill a broad spectrum of fungal pathogens.”
“Interestingly, sometimes isoﬂavones can be friendly
to microbes as well. Soybean roots can interact with the
nitrogen ﬁxation bacteria called Rhizobia and form root

nodules. Root nodules generate nitrogen fertilizer for crops
and improve soil fertility. To form root nodules successfully,
speciﬁc chemical signal exchanges have to occur prior to
symbiosis. Isoﬂavones are an essential part of this chemical
dialog between the soybean and Rhizobia.”
“Abiotic factors, such as drought and changes in
temperature, can alter isoﬂavone levels in seed. Also
different soybean cultivars vary markedly in their isoﬂavone
content.” Address: 1-2. PhD, co-founders Conagen Inc.,
BRDG (Bio-Research & Development Growth) Park,
Donald Danforth Plant Science Center, St. Louis, Missouri.
3574. SoyaScan Notes. 2013. Transgenic / genetically
engineered crops: Their bright and dark sides. (Overview).
July 5. Compiled by William Shurtleff of Soyinfo Center.
• Summary: This is an exchange of e-mails between William
Shurtleff and Theodore Hymowitz, Prof. emeritus of plant
genetics, Univ. of Illinois at Urbana.
Shurtleff: “I am still not convinced that transgenic
crops, in 100 years, will be viewed as an important scientiﬁc
breakthrough. They have a dark side–or more than one:
“1. Resistance of weeds to herbicides–especially in
soybeans–requiring 2,4-D herbicides for resistant weeds.
“2. Loss of genetic diversity in major human food
crops–happening at warp speed and very dangerous (I think).
“3. Control of seeds by a small number of multinational
corporations.
“Maybe this is just like ﬁre–which also has its
destructive side but which we have learned to domesticate /
tame.
“I am very interested to see that the likes of Bill Gates
and the World Food Prize see such potential in transgenic
crops. I am writing about this in our database and I am
interested in your thoughts.”
Prof. Hymowitz replies:
“1. Resistance of weeds to herbicides. When Glyphosate
ﬁrst came out, Monsanto crowed about the impossibility of
plants becoming resistant to the herbicide. When I was asked
by an administrator about the views by Monsanto, I simply
replied that if I were a betting man I would bet on Nature. Of
course I was correct. Today, there are many species resistant
to Glyphosate.
“2. The loss of genetic diversity has been going on for
many years. Has nothing to do with transgenic crops.
“3. How many car manufacturers in the U.S. went out
of business? Ultimately we ended up with three companies–
Ford, GM and Chrysler. Today, many small seed companies
have been gobbled up by the giants. At present, the seeds
of major ﬁeld crops are controlled by Monsanto, Pioneer,
Bayer, Dow and Syngenta. However, there always will be
room for bright ideas and niche markets. For example, Tesla
Motors.
“4. The only dark side to transgenic crops is that
someone screws up on purpose. I think the wheat situation
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in Oregon maybe a case for willful sabotage or just plain
stupidity. Also, things do happen that are unexpected. For
example, many years ago, Cornell University [New York]
released a potato that yielded far greater than its peers.
However, what was not known is that the new variety has an
increased level of glycoalkaloids. The variety was recalled.
The error was made by ordinary plant breeding procedures.
As our former Secretary of Defense Donald Rumsfeld once
said ‘shit happens.’”
3575. Grain Farmers of Ontario. 2013. Protecting Ontario’s
crops (News release). 100 Stone Road West, Suite 201
Guelph, ON N1G 5L3, Canada. 1 p. July 9.
• Summary: Ontario Grain Farmers are opposed to a ban on
neonicotinoid seed treatments, which the public believes are
responsible for increasing bee deaths.
“’Neonicotinoid seed treatments are a vital tool for
Ontario’s corn, soybean and wheat farmers,’ says John
Cowan, VP of Strategic Development for Grain Farmers of
Ontario. ‘Without this technology, farmers have a potential
for yield loss of 3-20 bushels per acre which would result in
signiﬁcant ramiﬁcations for the entire food value chain.’”
“Banning the use of neonicotinoid treatments would
make it impossible for Ontario’s farmers to compete with
their peers in other regions, such as the United States and
Western Canada, who would continue to have access to these
technologies. Grain Farmers of Ontario looks forward to
further investigation into the challenges of protecting both
crops and pollinators in the face of numerous environmental
obstacles.”
3576. Johnson, Bob. 2013. Researchers ﬁnd ways to cope
with resistant weeds. AgAlert (California). Aug. 28. p. 9-10.
http://www.agalert.com/story/?id=5876
• Summary: “A long and increasing list of weeds with
resistance to glyphosate, the active ingredient in Roundup
and numerous other products [herbicides], has got university
researchers up and down the state working to ﬁnd alternative
ways for tree and nut growers to keep the orchard ﬂoor
clean.”
“Fleabane, in particular, has become hard to control; so
has jungle rice.”
“Glyphosate is typically used as a nonselective
herbicide.”
3577. Minford, Mike. 2013. Think like a nematode: widely
variable SCN makes on-farm testing key. Corn and Soybean
Digest. Aug. p. 26-28.
• Summary: SCN stands for “soybean cyst nematode.” It
is the No. 1 soybean yield thief. In order to stop it, growers
must learn to think different.
Note: Corn & Soybean Digest has changed its
title slightly to Corn + Soybean Digest. It is “A Penton
Publication.”

Note 2. Here is a view of a typical page (see next page),
which looks very different from a page 70 years ago. Note
the QR code (Quick Response Code) near the top left which,
if you scan it, enables you to read the article online. It is a
type of matrix barcode that is machine readable–typically by
a smartphone.
3578. Lawton, Kurt. 2013. Don’t harvest this weed: think
different. Corn and Soybean Digest. Sept. p. 4.
• Summary: The weed is “Resistant Palmer amaranth.” Do
everything you can to get rid of it.
3579. Morrison, Liz. 2013. Resistant Palmer amaranth
hits Midwest: this aggressive weed changes entire control
programs. Corn and Soybean Digest. Sept. p. 26, 28.
• Summary: This “aggressive pigweed is rapidly moving
north into the Corn Belt...”
3580. Bowley, Patricia M. 2013. A century of soybeans:
Scientiﬁc research and mixed farming in agricultural
southern Ontario, 1881-1983. PhD thesis, University of
Guelph. 259 p. 28 cm.
• Summary: From the author’s page: “This thesis is an
investigation of the history of scientiﬁc ﬁeld crop agriculture
in Ontario from 1881 to 1983, with soybeans as the case
study crop. Four chronological time periods, each with
different economic, social, environmental and social
challenges, are identiﬁed. In each period, the introduction
and development of soybeans from an exotic curiosity to a
commodity of major economic and agronomic importance
coincided with signiﬁcant changes in mixed farming. During
the ﬁrst period (1881 to 1925), scientists and educated
farmers improved soybeans, and the ﬁrst variety was
registered and released in Canada. In the second period
(1925 to the late 1930s), discourse and activity among
plant breeders, educated farmers, processors and politicians
failed to overcome economic and environmental challenges
to replacing more familiar ﬁeld crops with soybeans, and
acreages remained small. The third period (late 1930s to the
early 1950s) encompassed World War II, when a shortage
of oilseeds stimulated the demand for soybeans. Producers
responded by organizing the Ontario Soya-Bean Growers’
Marketing Board and joining the Ontario Crop Improvement
Association. Specialized agricultural scientists applied
plant physiology and molecular biology to weed control
and breeding. During the fourth period (1950s to 1983),
soybean acreages increased: in the 1960s, high-yielding
varieties with disease resistance were widely planted in
southwestern Ontario and the northern USA. By the 1970s,
short-season varieties with tolerance to low temperatures
spread through eastern Ontario. Research and experiment
were part of a public and private sector network of cooperation and support between farmers and scientists, as both
groups renegotiated the complex relationship between ﬁeld
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crop agriculture and Ontario’s environment. Improvements
were achieved by scientists at public institutions and freely
communicated through extension programs. Farmers used
recommendations as guidelines to increase efﬁciency on their
own farms. With the post-war period, agribusiness became
the context in which crop production occurred. This included
private seed companies, which exploited public research to
market improved seeds and supporting products as proﬁtable
business. In 1983, King Agro released a soybean variety,
shifting the balance of research and production from public
to private enterprise, and signalling the end of mixed farming
in Ontario.”
3581. IITA. 2013. Annual report 2013. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 78 p.
http://newint.iita.org/wp-content/uploads/2016/04/AnnualReport-2013.pdf [30+ ref]
• Summary: Soy is mentioned 55 times in this annual report.
Page 37: “Also in Mozambique, ﬁve imported peatbased inoculant products and the liquid formulations of
two of the peat-based products were tested in soybean
across four sites. The products performed consistently
across sites with no interaction effect between site and
inoculant. All the products except the liquid formulations
signiﬁcantly improved nodulation. The products Biagro and
Bioﬁx consistently produced the highest grain yield. The
yield increases resulting from inoculation suggest that it is
proﬁtable to use inoculants in the agroecologies, in particular
for ﬁrst-time soybean ﬁelds.
“Soybean yield was enhanced by 63% (to 1.1 t/ha) by
Rhizobium inoculation and phosphorus (P) application in
Samaru-Kataf in northern Nigeria. In Zaria, Rhizobium
inoculation alone did not signiﬁcantly affect grain yield. The
results were conﬁrmed in 30 on-farm trials established in
both Zaria and Samaru-Kataf but response to inoculation was
observed only in Samaru-Kataf. Application of P generally
increased grain yield with or without inoculation across
all the varieties. In this area, application of P is the key to
enhancing grain yield.
“About 250,000 farmers (about 40% women)
were targeted to beneﬁt from the ﬁeld evaluation and
demonstration activities through ﬁeld days. Demonstrations
included the cultivation of soybean, and use of inoculants.
They were also linked to the market to sell soybean to agroprocessors.
“Soybean rust: Asian soybean rust caused by the fungus
Phakopsora pachyrhizi is an important disease causing
yield losses of between 10 and 90%. Resistance breeding
is the best management option but this has been made
difﬁcult by the high pathogenic variability of the fungus.
Our studies have indicated that rust is widely distributed in
all agroecologies in the east and southern African region.
In a capacity development effort, 19 ﬁeld ofﬁcers were
trained on soybean integrated pest management, especially

disease and pest diagnostics. In West Africa, we compared
40 soybean lines with the rust-resistant check TGx 1987-62F
in experimental ﬁelds at IITA-Ibadan. The results suggest
that some susceptible soybean germplasm can produce
higher yields than the currently released soybean lines in
the absence of soybean rust. Advanced early and medium
maturing soybean lines with different degrees of rust
resistance will be screened under high soybean rust pressure
in on-station trials.”
Pages 40-41: “Nutrition interventions: To promote
household use of soybean to improve the nutrition status of
children under 5 and women of childbearing age, 12 x 2-day
training workshops on soybean processing and utilization
were conducted in 14 communities in Chipata, Katete, and
Lundazi districts in eastern Zambia. The objective of the
seminars was to show how soybean can be incorporated
into traditional food products and to introduce novel
soybean-based products, such as soy ﬂour, soy milk, tofu,
and soy egg. Among the different products, communities
preferred the soy egg, milk, cheese/tofu, and ﬂour. The
training workshops were held at the rural community
health centers in the villages. A total of 203 women and 32
men participated in the training. Similar workshops were
conducted in Mozambique and Swaziland with a total of
5,410 people trained in soybean processing and utilization.
Pages 44-45: “Identiﬁcation of effective Rhizobium
strains from local soils in Ghana and Nigeria: Research
activities were undertaken to identify and disseminate
site- and crop-speciﬁc recommendations for the use of
rhizobial inoculants and accompanying measures to
increase grain legume productivity within heterogeneous
farming landscapes. Rhizobial strains were isolated in two
agroecological zones of northern Ghana. The strains are
being tested to assess their efﬁcacy compared with similar
strains in commercial products. Similar work has been
conducted in Nigeria where more than 600 isolates were
collected from various legume crops, mainly soybean,
groundnut, and cowpea, in the Sudan and northern Guinea
savannas. The authentication and evaluation of this collection
are still ongoing.
“Assessment of ISFM components affecting crop
responses to inoculation: Activities were undertaken to
identify and disseminate recommendations for the use of
effective biofertilizers within the context of ISFM. So far,
the focus has been on the use of biofertilizers together with
phosphorus (P) fertilizers. In Nigeria, where most soils
are deﬁcient in P, it was conﬁrmed that the performance
of Legumeﬁx (a rhizobium inoculant) is improved when
there are sufﬁciently available levels of P in the soil,
and the application of Legumeﬁx together with P is thus
recommended. In most cases, 30 kg P/ha has shown
good results, but the application rate has to be optimized.
Similarly, P application improved soybean responses to
Legumeﬁx in Upper West, Tamale, and Upper East regions
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of Ghana, but a lower rate (20 kg/ha) was sufﬁcient.”
At the end of this report is a long bibliography: “In
2013, IITA scientists published articles in peer-reviewed
Thompson-indexed journals, book chapters, review articles,
chapters in conference proceedings, and various other
publications. A selection of some of these articles from the
different hubs is presented below by research theme:”
One big problem in Africa is that young people “are not
are not attracted to agriculture, probably because it is not
very glamorous or the money isn’t very good.” And it is hard
work. Address: PMB 5320, Oyo Road, Ibadan, Nigeria.
3582. Wang, Da-gang; Tian, Z.; Li, K.; Li, H.; Huang, Z.;
Hu, G.; Zhang, L.; Zhi, H. 2013. Identiﬁcation and variation
analysis of soybean mosaic virus strains in Shandong, Henan
and Anhui provinces of China. Dadou Kexue (Soybean
Science, China) 32(6):806-809. Dec. [15 ref. Chi; eng]
• Summary: “Abstract: Soybean mosaic virus (SMV) is one
of the most broadly distributed viral diseases worldwide in
soybean... It causes yield loss and seed quality deﬁciency
seriously. The purpose of this study was to conduct
identiﬁcation and variation analysis of the SMV strains from
Shandong, Henan, Anhui and other provinces. The results
showed that 64 isolates of 383 specimens were positive
to SMV. According to the responses to the 10 soybean
differentials, 64 isolates were grouped into 13 strains.
Twelve of 13 strains were respectively same as reported
strains SC3-SC9, SCI 1, SC13-SC15 and SC17. A new
strain was discovered and assigned SC22. The comparison
between present and previous identiﬁcation results of SMV
strain showed that the strains SC3, SC7, SC8 and SC13 still
were predominant in Shandong, Henan, Anhui and other
provinces. The ratio of them to total number of the isolates
respectively were 23.4%, 14.1% 15.6% and 10.9%. We
suggested that SC3 and SC7 were used as target strains of
the soybean breeding program for resistance to SMV in
these regions.” Address: National Key Laboratory for Crop
Genetics and Germplasm Enhancement / Soybean Research
Inst. of Nanjing Agricultural Univ. / National Center for
Soybean Improvement, Nanjing 210095, China.
3583. Archuleta, Ray. 2014. Soil matters: USDA agronomist
teaches the value of soil as ecosystem. Acres U.S.A. Jan. p.
52-58.
• Summary: Soil is the engine of farm production. Healthy
soil is the key to your farm. Healthy soil is high in organic
matter; the more organic matter in the soil, the less water you
need, and the better your soil will hold water, and withstand
both drought and ﬂooding. Healthy soil is full of life–such
as earth worms, microorganisms, molds, etc. Dig into your
soil–you can learn a lot. Healthy soil should be covered
all the time–year round. That cover (the detritusphere and
cover crops) protects the soil and the living things in it, and
it slowly adds organic matter to the soil. Healthy soil is well

structured; that structure and porosity help it to hold water
and enable roots to penetrate deeply. One key to a healthy
soil: do not disturb! Do not plow it–use no till.
Ray, an agronomist, is known as “Ray the Soil Guy.”
He “charms audiences all over the country, blending humor,
visual aids and an effervescent personality to persuade
people of the importance of creating and maintaining soil
health... He works for the Natural Resources Conservation
Service [NRCS, which began life in 1933 as the U.S. Soil
Conservation Service], a division of that notorious promoter
of industrial agriculture, the USDA.” He graduated from
New Mexico State University with a degree in Agricultural
Biology. But in the classroom he “was taught a very
reductionist, linear view of soil and natural ecosystems;
reductionist science is a very fragmented way of looking
at natural systems. I did not learn critical thinking that
embraced a holistic, big picture ecological view of
farming systems or agroecosystems... Natural systems or
agroecosystems are dynamic living systems, not predictable
non-linear systems.
“Not one of my ag professors correctly stated the correct
premise for my education... The premise I learned from
school was to improve production... The correct premise
is production through biomimicry. Mimic the biology–in
other words, farm in nature’s image.” We need to understand
how our agroecosystems can mimic, collaborate with and
facilitate natural ecosystems. “But instead I learned the
control and command paradigm”–based on large capital
outlay and costly petroleum based inputs. Those in the “soil
health movement” are dramatically “reducing pesticides,
fertilizer and fuel usage.”
Soil is more than merely a medium for growing
plants. The elegant subterranean universe, home to a
myriad of organisms, is interconnected to our climate,
to all ecosystems, and to us. “I stress that everything is
interconnected and is one. I learned this by studying ecology,
quantum physics and theology.”
“Soils have over 50,000 species of bacteria in 1 gram of
soil.”
Question: Do conventional farmers “need to make a
crucial shift from regarding weeds as attackers to regarding
them as signals that tell you to do something different?”
Archuleta: “I like that... They are telling me that I’m
doing something wrong.” Usually tilling too much or overgrazing.” Weeds are also healers of unhealthy soil.
“I used to think that NPK were the most important
things in the soil... Now I say it is carbon. Carbon drives the
soil ecosystem.”
The soil health movement was driven from the bottom
up. It started with the farmers; it was not an administrative
decision.
Looking at wasted water as a runoff problem is the
wrong approach; it is an inﬁltration problem, a symptom of
poor soil function. Soil must be covered all the time, so we
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can intercept that raindrop when it hits the ground.
People focus too much on carbon dioxide and climate
change; they need to focus more on soils that are naked
and uncovered. “If we ﬁx the microclimate we can ﬁx the
macroclimate by healing the soil.”
Check out Ray’s 1-minute talks at http://www.
nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/
health/?ci d=stelprdb1048858. Address: Natural Resources
Conservation Service [NRCS], USDA.
3584. Matusso, J.M.M.; Mugwe, J.N.; Mucheru-Muna, M.
2014. Potential role of cereal-legume intercropping systems
in integrated soil fertility management in smallholder
farming systems of Sub-Saharan Africa. J. of Agricultural
and Environmental Management 3(3):162-174. March. [131
ref]
• Summary: “Sub-Saharan Africa’s population is growing
exponentially and it has to fulﬁll its food and nutrition
requirement. An attractive strategy for increasing
productivity and labour utilization per unit area of available
land is to intensify land use. Intercropping is advanced as
one of the integrated soil fertility management practices
consisting of cultivating two or more crops in the same
space at the same time, which have been practiced in
past decades and achieved the goals of agriculture. Also,
intercropping systems are beneﬁcial to the smallholder
farmers in the low-input and/or high-risk environment of
the tropics, where intercropping of cereals and legumes is
widespread among smallholder farmers due to the ability
of the legume to contribute to addressing the problem
of declining levels of soil fertility. The principal reasons
for smallholder farmers to intercrop are ﬂexibility, proﬁt
maximization, risk minimization, soil conservation and
improvement of soil fertility, weed, pests and diseases
control and balanced nutrition. This is a review paper that
explores the role of cereal legume intercropping systems in
integrated soil fertility management in smallholder farms of
Sub-Saharan Africa. The intercropping systems are useful
in terms of increasing productivity and proﬁtability, water
and radiation use efﬁciency, control of weeds, pests and
diseases. The critical role of biological nitrogen ﬁxation and
the amounts of N transferred to associated non-leguminous
crops determines the extent of beneﬁts. In intercropping,
land equivalent ratio (LER), beneﬁt cost ratio (BCR) and
monetary advantage index (MAI) are used to assess the
productivity and its economic beneﬁts. In this study, the
work carried out by various researchers about different
intercropping system is discussed, and it would be beneﬁcial
to the researchers who are involved in this ﬁeld.” Address: 1.
Kenyatta Univ. (KU), Agricultural Resources Management
Dep., P.O. Box 43844 -00100, Nairobi, Kenya.
3585. Grain Farmers of Ontario (GFO). 2014. Grain farmers
work diligently to protect bees (News release). Guelph,

Ontario, Canada. 2 p. May 24.
• Summary: Guelph, Ontario: “The decline of the bee
population is a complex issue. Numerous risk factors to bee
health have been identiﬁed, including varroa mites, poor
nutrition/lack of forage, drought, winter-kill, diseases, and
exposure to neonicotinoids. The use of neonicotinoid seed
treatments in grain farming is critical to the success of crops
in Ontario–they protect seedlings during the delicate stages
of germination and emergence against deadly pests that can
decimate entire family farms. That’s why Grain Farmers of
Ontario is actively working to enhance bee protection, while
also working to ensure the viability of corn, soybean, and
wheat farming in Ontario.
“Grain Farmers of Ontario was one of thirty-three
members from government, research institutions, industry,
and farm organizations that participated in the Ontario Bee
Health Working Group in 2013-2014. The goal of the group
was to identify and develop options for action to mitigate the
risks from neonicotinoid treated corn and soybean seeds on
bee health.
“The resulting report outlined the following
recommendations, the majority of which Grain Farmers
of Ontario and the grain industry have taken action on,
in collaboration with Ontario’s bee keepers.” A long
2-column report follows: (1) Bee Health Working Group
Recommendation. (2) Grain Industry Action. The last
recommendation is: “Regulatory Approaches.” The Grain
Industry replies: “(1) Grain farmers across the province
are actively demonstrating outstanding environmental
stewardship and commitment to improving bee health in
Ontario–a ban on neonicotinoid seed treatments, critical
to the sustainable farming of 5 million acres of corn and
soybeans, is not appropriate
“(2) A recent study on the impacts of a restriction on
neonicotinoid seed treatments on Ontario corn and soybean
production indicates:
“(3) Revenue from total corn and soybean production
could fall by $600 million without access to neonicotinoid
seed treatments
“(4) The total negative impact on Ontario’s GDP,
including supply chain effects, is estimated to be over $400
million.”
Our question: Neonicotinoid seed treatments are very
new (10-20 years old). How did farmers grow grains and
soybeans before seeds were treated this way? Are farmers
ﬁnding themselves on another pesticide treadmill? Address:
100 Stone Road West, Suite 201, Guelph, ONT N1E 7K7,
Canada.
3586. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2014. Non-GMO soybeans have a bigger place in 2014. No.
144. June. p. 15.
• Summary: “Many US soybean farmers are looking for
non-GMO varieties and unconventional alternatives to boost
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yields and improve proﬁtability.
“Weeds resistance to glyphosate herbicide, which is used
widely with GM Roundup Ready crops, is leading many
farmers to consider non-GMO alternatives.
“Arkansas grower Gary Sitzer says, ‘I started looking
seriously at conventional soybeans several years back. There
are several non-GMO varieties that compete well with GMO
varieties.’ Sitzer sees a growing demand for non-GMO
soybeans.
“Most university studies indicate little, if any, difference
in yield of GMO and non-GMO soybean varieties.
“Missouri farmer Kip Cullers made worldwide news
with his then-record 161 bushels of soybeans per acre. Last
year, researchers in Texas produced 177 bushels of soybeans
per acre, using non-GMO varieties and a proprietary blend of
micronutrients and naturally occurring phytohormones.
“(Source: Minnesota Farm Guide).”
3587. Grain Farmers of Ontario (GFO). 2014. Grain farmers
of Ontario extremely disappointed with pesticide restriction
announcement (News release). Guelph, Ontario, Canada. 2 p.
July 7.
• Summary: Guelph, Ontario: “Grain Farmers of Ontario
is extremely disappointed to have read yesterday’s media
statement that Ontario’s newly appointed Minister of
Agriculture intends to make this province the ﬁrst in Canada
to restrict the use of neonicotinoid pesticides.
“The Ontario grain industry has committed extensive
resources over the past two years to mitigate the risk to
bees. Many of these initiatives have been launched and
put into practice this growing season and the results of
ongoing research projects and in-ﬁeld practices will be
paramount in determining any future regulatory decisions.
It is counterintuitive to implement a regulatory change
without the completion of this research and trials.” Address:
100 Stone Road West, Suite 201, Guelph, ONT N1E 7K7,
Canada.
3588. Grain Farmers of Ontario (GFO). 2014. Many factors
involved in bee winterkill losses (News release). Guelph,
Ontario, Canada. 2 p. July 7.
• Summary: Guelph, Ontario: Following the Canadian
Association of Professional Apiculturists’ release of the
Annual Colony Loss Report, Grain Farmers of Ontario
would like to reiterate its ongoing commitment to bee health
and the importance of scientiﬁc research and evidence.
“As we all recall, Ontario experienced a signiﬁcantly
colder and longer winter in 2014 than normal, as well as
heavy ice and snow,” says Henry Van Ankum, Chair of Grain
Farmers of Ontario. “It was an unpredictable winter and in
talking with beekeepers, some hives exasperated all their
nutritional resources before the weather was warm enough to
open the hives, resulting in higher `winterkill’ numbers.”
The report expresses that the Ontario bee population

suffered a signiﬁcant loss over the long, cold winter. The
authors of the report propose a link between winterkill and
neonicotinoid pesticides. In Ontario, bees face several health
risks including varroa mites, disease, lack of nutritional
forage, and potential exposure to neonicotinoid pesticides.
There has been no scientiﬁc link made between any one of
these health risks and winterkill.
The report negates to include the reality that overall
bee population numbers continue to grow. In Ontario, hive
numbers were 75,000 in the fall of 2008 and 100,000 in
the fall of 2013. The number of bee colonies has steadily
grown, with an increase of 10,000 hives since 2012 when the
concerns of neonicotinoids were raised in Ontario.
“Last winter presented numerous challenges resulting
in losses across many agricultural sectors,” continues Van
Ankum. “Many winter wheat farmers lost acres due to
the ice and extreme temperatures, and similarly, we know
many beekeepers experienced higher than average losses
of bees. This is why, more than ever, it’s important that
all stakeholders support each other, use the best science
and technology available, and work together towards a
sustainable solution based on science and facts.” Address:
100 Stone Road West, Suite 201, Guelph, ONT N1E 7K7,
Canada.
3589. Wilde, Matthew. 2014. Soybean center of attention
[new Iowa Soybean Research Center at Iowa State
University]. Iowa Soybean Review (Iowa Soybean
Association, Ankeny, Iowa) 27(1):18-20. Oct.
• Summary: “It’s the decade of the soybean, according to
seed company ofﬁcials.
“Farmers, researchers and industry ofﬁcials believe the
newly opened Iowa Soybean Research Center at Iowa State
University (ISU) will help make the bold statement a reality.
The Iowa Board of Regents unanimously approved the center
in June, which will be housed in Agronomy Hall on the
ISU campus. It’s a partnership between the Iowa Soybean
Association (ISA) and ISU that will facilitate collaboration
between public and private entities regarding research and
education needs related to soybean production.
“A coordinated approach to research will enhance a
revolution that’s coming in soybean production, says Will
Cornelius, soybean lead at Cornelius Seed in Bellevue. The
independent seed company’s website says many biotech
traits and genetic advances will be made available in the next
few years.
The center could play an integral part.
“’I think it’s a great idea to align university researchers
with industry and farmers. We need that,’ says Will
Cornelius, whose company launched a new soybean brand
this past year.
“Advocates say the center will provide a more
disciplined approach when it comes to funding and
identifying priority-driven research, including projects
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funded by the soybean checkoff. The goal is to improve
soybean competitiveness, the catalyst behind its creation.
“From 2001-2012, soybean acreage in Iowa declined by
about 1.65 million acres, data shows. The center will help
reverse that trend.
“’The path forward is to build upon past successes
in developing and delivering the very best and most
appropriately aligned and prioritized basic and applied
research to meet farmer and soybean industry needs, says
Dr. Ed Anderson, ISA senior director of supply & production
systems.
“’We want to bring farmers, soybean industry
representatives, academics and ISA ofﬁcials to the table. This
will induce good dialogue and meaningful strategic planning
around what are today’s and future priority needs for
soybean farmers,’ he continues. ‘We hope to accomplish this
in a rigorous, accountable fashion to deliver the best research
results.’
“New heights: Historically, soybean yields have
annually increased about 0.4 bushels per acre, data indicates.
Corn, on the other hand, has enjoyed a yearly average yield
bump of 1.5 bushels per acre.
“Anderson and others believe soybeans can do better.
“The center was primarily developed to bring a sense of
urgency, leadership, discipline and accountability to research
programs. Anderson says an annual yield jump of 0.6 bushels
per acre, on average, for soybeans is a possibility in 10 years.
“He says two-thirds of the yield gain will come from
improvements in base germ plasm. Genetics and yield
protection–disease, pest and biotic and abiotic stressers–
research will likely be an early emphasis of the center.
“About one-third of the yield gain will come from
agronomic improvements, Anderson adds. A collaboration of
center and multi-state projects will study the best products
and production practices. Research funded by the North
Central Soybean Research Program promises to play a
signiﬁcant role.
“’These are aggressive goals, but I don’t think they are
too lofty. They are attainable with a lot of discipline and
focus,’ Anderson says.
“Getting to work: Center Director Dr. Greg Tylka,
also an ISU professor of plant pathology and nematologist,
is in the process of assembling a staff, which includes an
operations manager and on-farm research and extension
coordinator. He hopes to ﬁll both positions by the end of
the year. The operations manager will handle day-to-day
activities of the center, budgeting and help manage research
projects, among other things. The on-farm research and
extension coordinator will work with Tristan Mueller,
ISA’s On-Farm Network® operations manager-agronomic
research, and ISU Extension ﬁeld agronomists.
“’We recognize all along that on-farm research is needed
to validate or verify many of our research ﬁndings,’ Tylka
says.

“The center will be funded by the ISA through the
soybean checkoff, ISU via state funding to the College
of Agriculture and Life Sciences and the Agriculture
Experiment Station and industry contributions. Anderson
estimates ISA’s annual contribution will range from
$100,000 to $500,000.
“Once the staff is in place, a strategic plan will be
written with the goals of the center in mind.
“Tylka and Anderson are putting together a list of
candidates to be on a center advisory council, which will be
approved by Dr. Wendy Wintersteen, dean of ISU’s College
of Agriculture and Life Sciences. The council will consist
of farmers, industry ofﬁcials (seed, crop protection, etc.),
service providers, researchers and academia.
“The council won’t be an oversight committee, but
provide advice, input and guidance.
“’We want a shared vision,’ Tylka says. ‘The idea is to
eliminate redundancy and identify opportunities and capture
synergies to improve soybean production in the state.’
“Anderson and Tylka plan to visit agriculture companies
to gauge interest in the center and possible partnerships.
“Monsanto Soybean Industry Affairs Lead Mindy
Whittle is excited about what the center will do for soybean
production. Though no speciﬁc deal has been struck between
the center and the company, Whittle says it’s a natural ﬁt
given that ISU is a key collaborator on projects.
“Whittle says Monsanto is committed to improving
soybean yields and competitiveness in a sustainable way.
“’We continue to say this is the decade of the soybean.
We value the collaboration this center will bring. By pooling
resources and knowledge, we can achieve so much more.’
“The future: ISA farmer leaders have approved nearly
$49.5 million worth of soybean research at ISU since the
early 1970s. Checkoff-funded research at ISU has led to
higher-yielding soybean varieties, better plant resistance to
diseases and pests and improved management practices.
“According to the latest independent study paid for by
the United Soybean Board (USB), every checkoff dollar
earns farmers $5.20.
“’The goal of the center is to help drive efﬁciency and
effectiveness to get an even greater return on investment for
the next 50 years,’ Anderson says.
“ISA President Tom Oswald, who farms near Cleghorn,
believes the center will do just that. With a growing world
population hungry for more soy-based protein, Oswald says
the center will help Iowa farmers be in position to beneﬁt
from increased demand.
“’We have to focus on what is the outcome for the
farmer and what research will impact the ability to compete,’
Oswald says.
“Timely research and production advice are key
elements farmers want from the center, Oswald says.
“A lack of information of how to manage soybean
aphids in 2003 is a good example, Oswald says. The yield-
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robbing pest signiﬁcantly reduced soybean yields statewide.
“’Farmers didn’t know what to do. Through the center,
more people will be involved to quickly act,’ he says. ‘Under
this model, we won’t end up with voids of information.’
“As ISA celebrates its 50th anniversary, ISA ofﬁcials say
the center is a natural next step to meet the needs of soybean
growers for decades to come.
“With changes in production agriculture during the last
50 years that includes biotechnology, precision farming using
GPS and ‘big data,’ just to name a few, Oswald says a center
to coordinate information and research is a must.
“’It’s a new approach to making soybeans more
competitive,’ he says.”
3590. Grain Farmers of Ontario (GFO). 2014. Grain farming
under attack by government: New pesticide regulations
impractical, unrealistic (News release). Guelph, Ontario,
Canada. 1 p. Nov. 25.
• Summary: Guelph, Ontario: “Grain Farmers of Ontario is
confounded by today’s announcement by the government
to reduce neonicotinoid use by 80% by 2017. The
announcement ﬂies in the face of numerous efforts and
investments made by grain farmers across the province over
the past two years to mitigate risks to bee health.
“’This new regulation is unfounded, impractical,
and unrealistic and the government does not know how
to implement it,’ says Henry Van Ankum, Chair of Grain
Farmers of Ontario. ‘With this announcement, agriculture
and rural Ontario has been put on notice–the popular vote
trumps science and practicality.’
“Grain Farmers of Ontario has invested in ongoing
multi-year research projects to mitigate risks to bee health
associated with neonicotinoids. In 2014, all 28,000 grain
farmers across the province followed new best management
practices and utilized a new ﬂuency agent to minimize
possible seed treatment exposure to bees. This year, 70% less
bee deaths were reported.
“’A reduction at this level puts our farmers at a
competitive disadvantage with the rest of the country and the
rest of the North America,’ says Barry Senft, CEO of Grain
Farmers of Ontario.
“It will mean smaller margins for grain farmers and
could signal the transition away from family farms to large
multinational farming operations that can sustain lower
margins.’” Address: 100 Stone Road West, Suite 201,
Guelph, ONT N1E 7K7, Canada.
3591. Chikoye, David; Abaidoo, R.; Lum, A.F. 2014.
Response of weeds and soil microorganisms to imazaquin
and pendimethalin in cowpea and soybean. Crop Protection
65:168-172. Nov. [47 ref]
• Summary: “The ﬁndings of this study show that imazaquin
is more effective than pendimethalin for preemergence weed
control in cowpea and soybean. Imazaquin at all rates did

not have adverse effects on both crops... This study has also
shown that herbicides even at low rates reduce nodulation,
nitrogen ﬁxation and VAM [vesicular-arbuscular mycorrhiza]
colonisation.” Address: 1. International Institute of Tropical
Agriculture (IITA). Zambia; 2. IITA, Nigeria; 3. University
of Buea, Cameroon.
3592. Mengistu, Alemu; Kelly, H.M.; Bellaloui, N.; et al.
2014. Tillage, fungicide, and cultivar effects on frogeye
leaf spot severity and yield in soybean. Plant Disease
98(11):1476-84. Nov. [37 ref]
• Summary: “Frogeye leaf spot (FLS) of soybean, caused
by Cercospora sojina, has been a problem in the southern
United States for many years but has become an increasing
problem in the northern United States more recently, causing
signiﬁcant yield losses.”
“When fungicide was applied, disease severity was not
reduced as signiﬁcantly in no-till as in treated tilled plots,
suggesting that fungicide programs under a no-till system
may require further study to minimize the risk of FLS
severity.” Address: 1. Crop Genetics Research Unit, United
States Department of Agriculture, Agricultural Research
Service (USDA-ARS), 605 Airways Boulevard, Jackson,
Tennessee 38301,.
3593. Murithi, H.; Beed, F.D.; Madata, C.S.; Haudenshield,
J.; Hartman, G.L. 2014. First report of Phakopsora
pachyrhizi on soybean causing rust in Tanzania. Plant
Disease 98(11):1586. Nov. [5 ref]
• Summary: “Phakopsora pachyrhizi Syd. was reported on
legume hosts other than soybean in Tanzania as early as 1979
(1). Soybean rust (SBR), caused by P. pachyrhizi, was ﬁrst
reported on soybean in Africa in Uganda in 1996 (3), and
its introduction into Africa was proposed to occur through
urediniospores blowing from western India to the African
east coastal areas by moist northeast monsoon winds (4). The
fungus rapidly spread and was reported on soybean in South
Africa in 2001, in western Cameroon in 2003, and in Ghana
and the Democratic Republic of the Congo in 2007 (5). A
second species causing SBR on soybean, P. meibomiae,
has not been reported in Africa or elsewhere, outside of the
Americas. From 2012 to 2014, symptomatic leaf samples
were collected in the major soybean growing areas of the
Tanzanian Southern Highlands (Iringa, Mbeya, and Ruvuma
regions). Symptoms of SBR included yellowing of leaves
and tan sporulating lesions. These symptoms were observed
at ﬂowering through seed maturity. From ﬁelds surveyed
in 2012, 2013, and 2014, SBR was observed in 5 of 14, 7
of 11, and 14 of 31 ﬁelds, respectively. Some of the leaves
sampled had up to 80% of the leaf area affected...” Address:
1-2. International Institute of Tropical Agriculture (IITA),
Tanzania.
3594. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
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2014. Seattle bans neonicotinoids to support bee populations.
No. 145. Nov. p. 14.
• Summary: “In late September, the Seattle City Council,
with Mayor Ed Murray concurring, voted unanimously
for a resolution to enact a municipal ban on the use of
neonicotinoid pesticides, which have been linked to bee
deaths, by the City of Seattle, and on land managed by the
city.
“Central Co-op and Seattle Sierra Club presented the
resolution, making Seattle the largest city to take this stand.
The resolution also calls for a national moratorium on
neonics; calls on the White House Task Force on Pollinator
Health to take action; on the EPA to suspend registration of
this class of pesticides; on the US Congress to pass the Save
America’s Pollinators Act; and on retailers in Seattle to not
sell neonics.
“Supporting organizations include Xerces Society,
Washington Sustainable Food and Farming Network, PCC
Natural Markets, and Seattle Tilth Association.”
3595. Organic and Non-GMO Report (The) (Fairﬁeld,
Iowa). 2014. Coalition of farmers and environmental groups
sue EPA over Dow herbicide approval: Lawsuit ﬁled against
Environmental Protection Agency for approval of 2,4-D/
glyphosate mix for use on genetically modiﬁed corn, soy
crops in six Midwest states. “Agent Orange” GM corn. No.
145. Nov. p. 10-11.
• Summary: The herbicide is Dow’s Enlist Duo, a blend of
glyphosate and 2,4-D, which the EPA approved on Oct. 15
for use on genetically modiﬁed crops. This stronger herbicide
became necessary as a “result of an overuse of glyphosate,
an ingredient in Monsanto’s Roundup. The misuse resulted
in an infestation of glyphosate-resistant superweeds. But
experts predict that the new herbicide will only foster more
weed resistance.
The government ruling clearly favors large farmers;
small farmers who oppose non-GMO crops believe that “2,4D is a giant step backwards–it’s just a terrible idea.”
“Sixty members of congress signed a letter opposing
the herbicide and crop system, as did 35 prominent doctors,
scientists and researchers.”
3596. Wilde, Matthew. 2014. Soybean use, sales explode
over 50 years. Iowa Soybean Review (Iowa Soybean
Association, Ankeny, Iowa) 27(3):18-27. Dec.
• Summary: “Former Iowa Secretary of Agriculture Dale
Cochran once called soybeans ‘Iowa’s miracle crop.’ Oh,
how he was right.
“Fifty years ago a handful of visionary farmers formed
the Iowa Soybean Association (ISA). They believed a plant
native to China, which used to be primarily chopped for
livestock feed, could be a successful cash crop.
“Iowa is now a soybean powerhouse. The state
traditionally leads the nation in production, soybean meal,

soybean oil and biodiesel. Nationally, soybeans are the No.
1 agricultural export and the world’s predominant protein
source.
“It’s due, in large part, to the research, promotional and
educational efforts of the ISA and the Soybean Checkoff.
“’It’s about creating opportunities and taking advantage
of them,’ says ISA President Tom Oswald of Cleghorn.
“That type of thinking has paid off. Iowa’s soybean
crop was valued at $5.3 billion last year compared to $331.5
million in 1964, according to U.S. Department of Agriculture
(USDA) data. Nationally, the 2013 crop was worth $41.9
billion.
“A miracle? Yes and no, says ISA CEO Kirk Leeds.
“The meteoric rise of soybeans is astounding–Iowa
produced a little more than 121 million bushels in 1964
compared to an estimated 504 million bushels this year,
USDA data indicates. But the foresight of soybean pioneers
and the continued hard work and conﬁdence of today’s
growers are largely responsible for the success, Leeds adds.
“’Think about the size of the industry in 1964 to where
it is today,’ Leeds says. Farmers planted nearly 4.3 million
acres of soybeans ﬁve decades ago compared to nearly 10
million this year.
“’I would venture to say the founding fathers would be
surprised and proud of what they started.’
“Pioneers: Industry legends like Ardell Persigner, ISA’s
ﬁrst appointed president, Joseph Coleman, ISA’s ﬁrst elected
president, William Merschman, Willard Latham and others
knew a growing world would crave vegetable oil and meat
as incomes increased. Soybeans, they felt, would fulﬁll that
need.
“They also knew farmers couldn’t do it alone. ISA’s goal
50 years ago was to develop new products and markets to
boost proﬁts.
“The Iowa Soybean Checkoff was enacted in 1972 to do
just that. At a half-cent per bushel, the checkoff raised almost
$544,000 its ﬁrst year to carry out ISA’s mission.
“Nineteen years later, it was superseded by the national
checkoff of one-half of one percent of the net market value
of soybeans, split between the state and United Soybean
Board (USB). Last year, Iowa’s share amounted to nearly
$13.2 million.
“According to a USB return on investment study, every
checkoff dollar earns farmers $6.75.
“Promotion: Current ISA directors have taken the
original goals to a new level. To improve the competitiveness
of soybean farmers, leaders annually invest checkoff
dollars in research, development, promotion, marketing and
education efforts, among others, to increase productivity and
proﬁtability in a sustainable way.
“From 1990 to now, global soybean demand has
increased about 160 percent, the most of any of the ﬁve
major commodities.
“’Some increase would have been inevitable, but not
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to this level without the national checkoff. That’s when
you really started to see a change in overall consumption
and feed demand,’ says Grant Kimberley, ISA market
development director.
“One of the best successes was showing U.S. livestock
producers in the 1960s and `70s how soybean meal as part of
a balanced feed ration improved efﬁciency and productivity
of animals, particularly poultry and swine. That program was
repeated in China and other parts of the world decades later.
“Soybean meal feed use exploded in the U.S. from 8.4
million tons in 1964 to 26.7 million in 2012, according to
USDA statistics. China’s did as well from 300,000 tons 50
years ago to 49.1 million in 2012.
“As China’s economy took off, so did its crushing
industry. The world’s most populous country feeds the most
hogs and chickens.
“In less than 20 years China went from importing
virtually no soybeans to being the world’s largest buyer by
far. The country purchased nearly 2.5 billion bushels during
the 2013-14 marketing year, a new record, government data
indicates. About half were from the United States.
“ISA leaders say a big reason for this success is the
American Soybean Association opening an ofﬁce in China in
the early 1980s to promote soybeans and soybean products.
It was funded by state checkoff programs, including Iowa.
“’The checkoff accelerated the growth of the soybean
industry and has been a contributing factor to soybeans
becoming a major economic crop in Iowa,’ Leeds says.
“Soybeans in Iowa averaged $2.57 per bushel in 1964
compared to $13.10 last year, USDA data indicates.
“Development: Robust soybean meal production means
plenty of soybean oil. Last year, nearly 20 billion pounds
were produced compared to 4.8 billion in 1964, records
show.
“Kimberley says an oversupply at one time hurt
soybean prices and led to excess oil going rancid in storage.
Developing new uses for soybean oil has long been a priority
of soybean leaders.
“Checkoff-funded research to develop industrial uses
for soybean oil like ink, plastics and paint have helped soak
up supply. Biodiesel, though, is the crown jewel of farmer
investment in this area.
“State checkoffs and the USB have invested $60 million
to grow the industry from 500,000 gallons in 1999 to 1.8
billion last year. Soybean oil is the primary feed stock.
About 5.5 billion gallons were used to make America’s ﬁrst
advanced biofuel last year.
“’The Iowa Soybean Association and checkoff played a
big role from the beginning as one of the founding members
of the National Biodiesel Board (NBB),” says Tom Verry,
director of outreach and development for NBB.
“A USB study shows biodiesel has increased soybean
prices by 74 cents per bushel and lowered soybean meal
costs by $25 to $30 per ton.

“Developing and promoting soyfoods also has been a
priority of ISA leaders to increase soybean demand.
“In 2000, the ISA Board created The Soyfoods Council.
It serves as a catalyst, leader and facilitator to mainstream
soybased foods into the global marketplace.
“Since the creation of the council, soyfoods have grown
in popularity worldwide and is now a multi-billion dollar
industry.
“’Soyfoods like soy milk and tofu are extremely popular
and soybean oil is used throughout the food industry.
Products made with soybeans and oil are a staple on grocery
store shelves,’ says Linda Funk, executive director of The
SoyFoods Council. ‘No other commodity can be used in
meat and non-meat protein. That’s a real advantage for
soybeans.’
“Research To make sure there’s bushels to sell, it all
starts with research to increase and protect yields. Since
1972, Iowa farmers have invested $50 million at Iowa State
University (ISU).
“Checkoff-funded research at ISU has led to higheryielding soybean varieties, better plant resistance to diseases
and pests and improved management practices. It played a
key role in discovering and developing effective strategies to
reduce losses from soybean cyst nematode, the No. 1 yield
robbing pest.
“In the late 1960s, USDA data shows Iowa’s average
soybean yields ﬂuctuated between 26 to 32.5 bushels per
acre. Barring weather issues, average yields in the 50s and
60s are common today.
“Why protect and boost production of Iowa’s miracle
crop?
‘Vegetable oil and protein are two important things
when it comes to feeding the world,’ Leeds says. ‘Soybeans
provide both.’”
On pages 22-27 is an excellent chronology of the Iowa
Soybean Association, and of soybeans and soy products from
1964 to 2014, mainly in Iowa but also in the United States.
A photo (p. 20) shows an article from Soybean Digest
titled “Iowa is ﬁfth state soybean association” (Jan. 1965, p.
14).
In the chronology are the following remarkable facts,
each shown on the image of a plate:
1964–46 people fed by one U.S. farmer.
1971–73 people fed by one U.S. farmer.
1984–115 people fed by one U.S. farmer.
1994–129 people fed by one U.S. farmer.
2004–144 people fed by one U.S. farmer.
2014–155 people fed by one U.S. farmer.
Therefore in 2014, dues to advances in agricultural
production and technology, one U.S. farmer can feed 3.4
times as many people as was possible 50 years earlier (in
1964). (Continued).
3597. Wilde, Matthew. 2014. Soybean use, sales explode
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over 50 years (Continued–Document part III). Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 27(3):1827. Dec.
• Summary: (Continued):
“2000–In 2000, AgInsight was created as a whollyowned subsidiary of ISA. Its purpose was to generate nondues income for ISA and to increase and enhance farmers’
abilities to connect with the value chain. It now operates
Flavorful Insight, Communication Insight and Association
Management Limited.
“2001, ISA launched its environmental program
called Certiﬁed Environmental Management Systems for
Agriculture (CEMSA) and the On-Farm Nitrogen Network
to enable growers to improve nitrogen management by
evaluating their current practices.
“2002–The Soyfoods Council was incorporated to
increase national awareness of soy and soy foods products by
targeting mainstream consumers.
“ISA leads the nation in water quality with the launch of
its Environmental Programs and Services in the 2000s.
“2002–The ISA staff began publishing the Illinois
Soybean Review magazine for the Illinois Soybean
Association.
“2004–ISA launched the On-Farm Network® Field
Scouting project to provide growers with weekly ﬁeld
scouting reports from more than 60 corn, soybean and alfalfa
ﬁelds around the state.
“2004–The Coalition to Support Iowa’s Farmers (CSIF)
was formed by Iowa’s six top ag groups, including ISA to
grow Iowa’s livestock and poultry production, successfully
and responsibly.
“2004–ISA and ISPB vote to move toward a uniﬁed
board, which will better position the new organization to
help meet the challenges of soybean growers.
“2004–ISA received a $1 million Conservation
Innovation Grant from USDA’s Natural Resources
Conservation Service (NRCS) to study nitrogen management
in corn production.
2004 Nov.–USDA announced that it has discovered
Asian soybean rust on a research farm near Baton Rouge,
Louisiana. This is the ﬁrst time the potentially devastating
fungal disease has been found in the United States.
“2005 July 1, 2005–The uniﬁed board of ISA was
formed. A uniﬁed board would increase the ability for the
board to think and act more strategically.
“2006–The Soy for Life Foundation was formed as a
501(c)3.
“2007–ISA helped form the Soy Transportation
Coalition and the Iowa Biodiesel Board.
“2010–The ISA welcomes the Environmental Protection
Agency’s (EPA) issuance of the ﬁnal rule to implement the
expanded Renewable Fuels Standard (RFS2) provided for in
the Energy Independence and Security Act of 2007 (EISA).
“2011–ISA formed the Iowa Food & Family Project

to enhance consumer conﬁdence in today’s farm and food
system; today it includes more than 35 partners.
“2011–Karey Claghorn joined ISA as chief operations
ofﬁcer. ISA Management Solutions (ISAMS), a subsidiary
of ISA purchases Association Management Limited (AML).
AML is an association management company that provides
strategic association expertise and leadership.
“2012–President Xi Jinping of China visited Iowa to
learn about farm technology and Iowa’s rich agricultural
industry.
“Chinese leaders made commitments to purchase $4.31
billion worth of U.S. soybeans during signing ceremonies
that took place at the World Food Prize Center in Des
Moines. The commitments signed in Des Moines totaled
more than 8.62 million metric tons, or 317 million bushels.
“2013–415 million bushels of soybeans produced in
Iowa.
“3013–Approximately $4.4 million in ongoing funding
and $3.5 million in one-time funding speciﬁcally for the
Iowa Water Quality Initiative was approved. Lawmakers also
provided $5 million in one-time funding to address a backlog
of state soil conservation cost-share projects.
“2014–ISA hosts a Soy Sustainability Farm Tour.
A delegation of major food purchasers, including
representatives from Kraft, Kellogg’s and Sodexo, made
several stops in the heart of Iowa. Their visit was the second
leg of a three-state ‘Soy Sustainability Farm Tour’ organized
by the United Soybean Board to learn about sustainability
at the beginning of the food supply chain–from farmers who
produce the raw materials.
“2014–Lawmakers extended the state’s biodiesel tax
credit of 2 cents per gallon on the ﬁrst 25 million gallons of
biodiesel produced in any single plant. The incentive was set
to expire at the end of the year, but now goes through 2017.
“2014–Iowa Agriculture Water Alliance (IAWA)
launched. Created and funded by Iowa Corn Growers
Association, ISA and Iowa Pork Producers Association, the
alliance will increase farmer awareness of the Iowa Nutrient
Reduction Strategy and their adoption of science-based
practices proven to have environmental beneﬁts.
“Iowa Soybean Research Center at Iowa State
University developed to provide stronger leadership to
soybean research. Partnership will reduce redundancy,
sharpen focus and leverage resources to improve
competitiveness of Iowa soybean farmers.”
3598. Soybean Innovation Lab Newsletter. 2015. Two
Success Stories, One Mission: SMART Farm established in
Ghana. Jan. 2 p. http://soybeaninnovationlab.illinois.edu/
ﬁles/Soybean%20Innovation%20Lab%20Newsletter%20
-%20January%202015.pdf
• Summary: “Sub-Saharan Africa’s ﬁrst Soybean
Management with Appropriate Research and Technology
(SMART) Farm was established in 2014 at the Savanna
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Agricultural Research Institute (SARI) in Tamale, Ghana.
The SMART Farm is an innovative approach, providing the
foundational agronomic research necessary for successful
soybean production in the region.
“The SMART Farm ﬁlls a signiﬁcant gap in knowledge
among researchers, extensionists, the private sector,
contractors, NGOs and farmers regarding proper soybean
production techniques; soil correction and preparation; weed,
fungi, and insect management; environmental stewardship,
and varietal performance and selection criteria. The SMART
farm replaces anecdotal guidance with regular, formal, and
scientiﬁcally produced guidance for the industry, while
simultaneously engaging in deep capacity and institution
building with partners at SARI.
“Research and collaboration occurs at all three SARI
locations: the main headquarters at Tamale, and the ﬁeld
stations of Wa and Bawku. The SMART Farm evaluates
issues related to germination, planting date, soil amendments
including phosphorous and inoculum, planting methods
and varietal performance. The farm also serves as a hub
for research related to seed quality, soil improvement, and
nodulation. The SMART Farm approach also involves
capacity and institution building as the SIL team works handin-hand with Ghanaian researchers and technicians. The
SMART Farm research model is innovative because of its
ability to readily translate research into appropriate practices
for adoption by those engaged in soybean production and
development. The SMART Farm involves an integrated
research platform spanning from germplasm development to
agronomic practices, seed management, and environmental
stewardship research all in one location.
Color photos show: (1) Dr. Nicholas Denwar, Soybean
Breeder at Savanna Agricultural Research Institute (SARI),
and staff stand next to their new soybean thresher, which
enables them to increase the size and success of the
institute’s plant breeding efforts.
(2) Dr. Brian Diers, Co-Principal Investigator for SIL’s
plant breeding efforts with the University of Illinois, stands
with Dr. Denwar at the research plots in Tamale, Ghana.
Household adoption research underway Understanding
how soybean adoption can successfully take place at
the household level involves many different research
aspects. SIL researchers are collaborating to understand
the economic, gender and nutritional impacts of household
soybean production through a randomized controlled study
of 2,400 households in Mozambique and Ghana. Through
the provision of a ‘soybean success kit’ containing seed,
fertilizer, inoculum and extension material, SIL researchers
are engaged in a multi-year study to understand how
soybeans can most successfully be grown and utilized at the
household level. Nine villages were selected in Mozambique
and Ghana to participate in the household adoption research.
Baseline household surveys were conducted in 2014
using the Women’s Empowerment in Agriculture Index

(WEAI) survey instrument with annual follow-up occurring
throughout the duration of SIL’s ﬁve-year program. The
soybean success kits were distributed to two-thirds of the
villages in each country as part of a controlled research study
evaluating the full soybean value chain from input markets
through to grain sale and local utilization. SIL’s research
addresses within sustainable soybean systems issues of
technology adoption and drivers for adoption, value chains
and the role of credit and savings, crop and utilization
budgets, and gender equity.
“Because soybean is a commercial, non-native and
nonstaple crop, there exist a number of bottlenecks that may
limit the adoption by small and medium scale farmers. SIL is
providing the ﬁrst rigorously conducted research on soybean
sustainability in Sub-Saharan Africa, speciﬁcally addressing
the role of small holders in commercial value chains and the
role of women within soybean production and utilization
systems.”
A photo shows: (1) “SIL partnered with IIAM’s local
extension agents to provide education on the proper planting,
harvesting and use of soybeans to participants of socioeconomic research in Mozambique.”
(2) “Dr. Dan Reynolds, SIL Production and Agronomy
Research Lead, stands in a soybean research ﬁeld with SARI
staff and Dr. George Awuni, SMART Farm Manager.”
(3) Dr. Awuni & Dr. Denwar discuss research underway
at SARI.
(4) “Dr. Kerry Clark assists IIAM agents in distributing
soybean success kits in Mozambique.”
Note: This is the ﬁrst story in the ﬁrst issue of this online
periodical. To see an archive of all issues, go to the “Soybean
Innovation Lab” website. On the home page click “news
& events.” There you will see archives of (1) Newsletters
(monthly). (2) Weekly Digests. (3) In the Press. (4) Events.
3599. Haudenshield, James S.; Hartman, Glen L. 2015.
Archaeophytopathology of Phakopsora pachyrhizi, the
soybean rust pathogen. Plant Disease 99(5):575-79. May.
[13 ref]
• Summary: Page 579: “This study demonstrates that the
identities of Phakopsora pachyrhizi and P. meibomiae, and
possibly other rust species, are determinable by molecular
genetic analysis of residue from dried host tissue specimens,
some quite old, housed in herbaria without chemical or cryopreservation. Further, the DNA recovered can be of adequate
quality for PCR ampliﬁcation and quantiﬁcation, and in the
amounts necessary for further genetic studies, such as SSR
genotyping.” Address: USDA, ARS, Dep. of Crop Sciences,
Univ. of Illinois, Urbana 61801.
3600. Grain Farmers of Ontario (GFO). 2015. Activists 1,
Agriculture 0: Ministry of Environment Pushes Through
Regulations Offside with Farmers impractical, unrealistic
(News release). Guelph, Ontario, Canada. 1 p. June 9.
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• Summary: “Guelph, Ontario: The Ministry of Environment
has forced neonicotinoid regulations into law today, while
the Ministry of Agriculture sits on the sidelines.
“’It appears this pre-determined outcome is the result
of the Ministry of Environment relying on antiagriculture
special interest groups, surprisingly endorsed by the Ontario
Federation of Agriculture,’ says Mark Brock, Chair of Grain
Farmers of Ontario. ‘Neither the Ministry of Environment,
nor the Ministry of Agriculture, took the time to brief Grain
Farmers of Ontario before today’s announcement, and
contrary to what some suggest, corn and soybean farmers do
not support the new regulations.’
“Today’s regulations represent the least comprehensive
plan on pollinator health available, disregarding the approach
of the White House, the Senate, and the Ontario Pollinator
Health Blueprint, all holistic approaches. This `one-off’
approach will not beneﬁt pollinator health and will hurt
28,000 farmers.
“’The government’s lack of communication and
cooperation with our organization has resulted in unworkable
regulations that we cannot accept quietly,’ says Brock.
The regulation is posted on the Environmental Registry
(http://www.ebr.gov.on.ca/).
Note: On July 1, the province of Ontario will become
the ﬁrst jurisdiction in North America to begin reducing
the number of acres planted with neonicotinoid-coated
corn and soybean seeds. Last year, two major beekeeping
ﬁrms launched a $450-million class-action lawsuit against
two pesticide manufacturers, alleging their products have
decimated bee colonies.
The Canadian government website says: “As the ﬁrst
step of a comprehensive Pollinator Health Action Plan,
a decision was made to proceed with the amendments to
Ontario Regulation 63/09 under the Pesticides Act. The
amendments are intended to reduce the number of acres
planted with neonicotinoid. The amendments are intended
to reduce the number of acres planted with neonicotinoidinsecticide treated corn and soybean seeds by 80 percent by
2017. The amendments establish;
“a new class of pesticides consisting of corn and
soybean seeds treated with the neonicotinoids, imidacloprid,
clothianidin or thiamethoxam
“rules for the sale and use of treated seeds
“timing and implementation of the regulatory
requirement.”
Note 2: See Neonicotinoid at Wikipedia: In 1985, Bayer
patented imidacloprid as the ﬁrst commercial neonicotinoid.
On 29 April 2013, 15 of the 27 EU member states voted to
restrict the use of three neonicotinoids for two years starting
1 December 2013. Address: 100 Stone Road West, Suite 201,
Guelph, ONT N1E 7K7, Canada.

burn-in for a network of annual invasion: Soybean rust.
Phytopathology 105(7):947-55. July. [99 ref]
• Summary: “Ecological history may be an important driver
of epidemics and disease emergence. We evaluated the
role of history and two related concepts, the evolution of
epidemics and the burn-in period required for ﬁtting a model
to epidemic observations, for the U.S. soybean rust epidemic
(caused by Phakopsora pachyrhizi).” Address: 1-3. Dep. of
Computer and Electrical Engineering, Kansas State Univ.,
Manhattan, Kansas.

3601. Sanatkar, M.R.; Scoglio, C.; Natarajan, B.; Isard, S.A.;
Garrett, K.A. 2015. History, epidemic evolution, and model

3603. Wilde, Matthew. 2015. Biorevolution. Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 27(7):12-

3602. United Soybean Board. 2015. We’re sustainable: We’re
proud U.S. soybean farmers. Corn and Soybean Digest. Aug.
6-page insert after page 18.
• Summary: Page 1 shows a huge ﬁeld of soybeans with the
blue sky above.
Page 2: One the top half, in large white letters on brown:
“For soybean farmers, sustainability isn’t a buzzword, It’s
a way of life.” On the bottom half is a color photo of a man
standing in a ﬁeld of soybeans. In a box near him is written:
“95% of U.S. soybeans are grown sustainably.”
Page 3 is titled “Crop rotation.” Near a sustainability
symbol in a box is written: “79% of U.S. soybean farmers
grow multiple crops on their farmers, contributing to
increased biodiversity.” [such as corn and soybeans]. The
bottom half of the page is titled “The impact of crop rotation
on sustainability.” The beneﬁts of crop rotation fall into
two categories: 1. Pest- and weed-management beneﬁts. 2.
Nutrients: If soybeans are in the rotation they add nitrogen to
the soil.
Page 4 is “Water management.” In a box: “75%
reduction of irrigation water use by U.S. soybean farmers
since 1980.” The bottom half of the page is titled “The
sustainable practice the whole nation is talking about: Water
management.” One key concern is “managing the ﬂow and
drainage of water and minimizing nutrient loss.”
Page 5 is titled “Reduced tillage.” In a box: “91% of
U.S. soybean farmers use conservation tillage on their farms,
helping to reduce runoff and erosion.” The bottom half of the
page is titled “The elder statesman of modern sustainability:
No-Till.” “United States farmers lead the world in adoption
of no-till and reduced tillage farming practices...” According
to the USDA “70% of soybean farmers use reduced-tillage
methods.”
“Reducing tillage rebuilds organic matter in the soil,
increases moisture retention and reduces soil erosion and
runoff.”
Page 6: “Sustainability is more than just our values.
There is also value in our sustainability.” “See ways to be
more sustainable at sustainablesoy.com.” “Brought to you by
the soy checkoff.”
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15. Summer.
• Summary: “A newspaper story hangs on the wall of
Ed Anderson’s ofﬁce at the Iowa Soybean Association
(ISA) among pictures of family and St. Louis Cardinals
memorabilia.
“Everything he loves is on display. His wife and ﬁve
children, the Red Birds and biotechnology.
“The July 19, 1987 story [titled “Altered Genes] from
the St. Louis Post-Dispatch stands out. Encased in glass and
a black frame, the article explains how a team of researchers
from Monsanto and Washington University, both based in St.
Louis, were testing tomato plants genetically engineered to
resist insects, disease and herbicides.
“Anderson, then a 25-year-old scientist at Washington
University, was part of the team planting tomatoes led by
biotech pioneer Robert Fraley of Monsanto. Now ISA’s
senior director of supply and production systems, Anderson
still gets excited thinking about how he helped biotechnology
literally take root.
“’It means a lot to me,’ says Anderson, Ph.D., as he
glances at the story. ‘It was a very exciting time in my life. I
was just a young scientist working in a ﬁeld that we thought
would revolutionize agriculture, and it did.’”
Note: Biotech tomatoes (1987) came before biotech
soybeans (1996). Wikipedia says: “Flavr Savr (pronounced
‘ﬂavor saver’), a genetically modiﬁed tomato, was the ﬁrst
commercially grown genetically engineered food to be
granted a license for human consumption. It was produced
by the Californian company Calgene, and submitted to the
U.S. Food and Drug Administration (FDA) in 1992. On May
18, 1994, the FDA completed its evaluation of the Flavr
Savr tomato and the use of APH(3’)II, concluding that the
tomato ‘is as safe as tomatoes bred by conventional means’
and ‘that the use of aminoglycoside 3’-phosphotransferase
II is safe for use as a processing aid in the development of
new varieties of tomato, rapeseed oil, and cotton intended for
food use.’ It was ﬁrst sold in 1994, and was only available
for a few years before production ceased in 1997. Calgene
made history, but mounting costs prevented the company
from becoming proﬁtable, and it was eventually acquired by
Monsanto Company. Through genetic engineering, Calgene
hoped to slow down the ripening process of the tomato and
thus prevent it from softening, while still allowing the tomato
to retain its natural colour and ﬂavor.”
3604. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2015. Scientists call for safety review of GMOs, back GMO
labeling. No. 156. Sept. p. 22-23.
• Summary: “A recent peer-reviewed article in the New
England Journal of Medicine written by two scientists called
for tighter review and regulation of genetically modiﬁed
foods, as well as labeling of such foods.
The article was written by Philip J. Landrigan, an
epidemiologist and pediatrician and one of the world’s

leading advocates of children’s health, and Charles
Benbrook, a research professor at the Center for Sustaining
Agriculture and Natural Resources at Washington State
University.
“The authors say that ‘two recent developments are
dramatically changing the GMO landscape.’ The ﬁrst is the
signiﬁcant increases in the amount of herbicides, particularly
glyphosate, applied to GM crops, which will increase further
when new GM crops that are resistant to 2, 4-D herbicide
are introduced. The second development is the International
Agency for Research on Cancer’s recent classiﬁcation of
glyphosate as a human carcinogen and 2,4-D’s classiﬁcation
as a possible human carcinogen.
The authors wrote, ‘These developments suggest that
GM foods and the herbicides applied to them may pose
hazards to human health that were not examined in previous
assessments.’ As a result, the authors recommend that
regulators thoroughly reconsider all aspects of the safety of
plant biotechnology.
“The authors also recommend that the Food and Drug
Administration label foods containing GM ingredients,
saying it would respect the wishes of a growing number
of consumers who want such information. They also
say labeling is needed because ‘GM crops are now the
agricultural products most heavily treated with herbicides
and that two of these herbicides may pose risks of cancer.’”
(Source: New England Journal of Medicine).
3605. Zinsou, V.A.; Afouda, L.A.C.; Zoumarou-Wallis,
N.; Pate-Bata, T.; Dossou, L.; Goetz, M.; Winter, S. 2015.
Occurrence and characterisation of Xanthomonas axonopodis
pv. glycines, causing bacterial pustules on soybean in Guinea
savanna of Benin. African Crop Science Journal 23(3):20310. [Sept.]. [28 ref. Eng; fre]
• Summary: Xanthomonas axonopodis pv. glycines is
the bacterium that causes soybean bacterial pustule.
Address: 1-5. Laboratoire d’Analyse et de Recherche en
Microbiologie, Phytopathologie et Protection des Plantes,
Faculté d’Agronomie, Université de Parakou, BP123
Parakou, Benin.
3606. Nature’s Voice (NRDC / Natural Resources Defense
Council). 2015. Bayer, stop killing America’s bees! Fall. p.
12.
• Summary: Bayer makes neonics (neonicotinoids). “If
you’re like most Americans, you probably know Bayer as
the company behind a host of medicine-cabinet staples,
including its signature aspirin as well as Aleve, One A Day
vitamins and Alka-Seltzer. But did you know the German
corporate giant is also the world’s number one manufacturer
of bee-killing pesticides called neonics?
“Call it Bayer’s billion-dollar dirty secret. Even
as a growing body of scientiﬁc evidence points to the
skyrocketing use of neonics as a prime culprit in the drastic
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declines in America’s bee populations, the chemical maker
has remained deﬁant, continuing to ply the market with
these bee-toxic pesticides. Bayer’s leading neonic products–
imidacloprid and clothianidin–have topped a staggering $1.5
billion in annual sales.
“Now, in a dramatic escalation of our ongoing ﬁght to
protect bees from the deluge of agrichemicals that are killing
them, NRDC has launched a full-ﬂedged campaign to expose
Bayer’s role in this crisis and build a groundswell of public
pressure on the company to pull its neonics off the market.”
Note: Neonics are systemic pesticides. Unlike contact
pesticides, which remain on the surface of the treated foliage,
systemics are taken up by the plant and transported to all the
tissues (leaves, ﬂowers, roots and stems, as well as pollen
and nectar). There are many different types of neonics. As
of 2014, about a third of US soybean acreage was planted
with neonicotinoid treated seeds, usually imidacloprid or
thiamethoxam. Bayer CropScience has the largest sales of
neonics, but they are also made by Syngenta, Sumitomo
Chemical, etc. Source: Wikipedia, Nov. 2015. Address: 420
W. 20th St., New York, NY 10011.

diseases of foliage, upper stems, pods, and seeds, diseases of
lower stems and roots, other fungi and oomycetes reported
in soybean, diseases caused by nematodes, diseases caused
by viruses (many subcategories), Seed and postharvest
pathology. Molecular methods for pathogen detection and
quantiﬁcation
Part II. Arthropod pests
Part III. Noninfectious and stress disorders
Part IV. Soybean disease and pest management
strategies.
Appendices: I. Diseases of soybean. II. Pests of soybean.
This new edition adds entries on Aristastoma leaf spot,
black leaf spot, Drechslera leaf spot, Leptosphaerulina leaf
spot, and Stemphylium leaf spot.
For each disease is given: Brief introduction, symptoms,
causal organisms, disease cycle and epidemiology,
management. Each subsection and separate disease in the
book has its own list of selected references; this is very
useful. 21 unnumbered color plates show individual diseases.
Address: 1. USDA, ARS, Dep. of Crop Sciences, National
Soybean Research Center, Univ. of Illinois, Urbana.

3607. Monsanto Co. 2015. Annual report 2015: Ideas big
enough for a growing world. St. Louis, Missouri. 10 + 99 p.
28 cm.
• Summary: Monsanto no longer sends its annual reports
to shareholders. Shareholders and anyone else interested in
the report will ﬁnd it on monsanto.com. A summary of key
ﬁnancial information for 3 years is given.
We have also included Monsanto’s stock price history
for the company’s entire history, from 20 Oct. 2000 until 31
Oct. 2016.
Bayer clinched the bid on the 4th try at $66 billion.
But commentators think there is a very good chance that
regulators will not allow this deal to go through. A year
ago the seed sector had six global players; if this deal goes
through, that number will be shrink to just four. Bayer and
Monsanto have a combined revenue of $26 billion. If the
deal goes through, crop science will replace health care as
Bayer’s biggest business. Address: 800 North Lindbergh
Blvd., St. Louis, Missouri 63167.

3609. Murithi, H.M.; Beed, F.; Tukamuhabwa, P.; Thomma,
B.P.H.J.; Joosten, M.H.A.J. 2016. Review: Soybean
production in eastern and southern Africa and threat of yield
loss due to soybean rust caused by Phakopsora pachyrhizi.
Plant Pathology 65(2):176-88. Feb. [114 ref]
• Summary: “The demand for soybean has increased in
Africa, driven by the growing feed industry for poultry,
aquaculture and home consumption in the form of processed
milk, baked beans and for blending with maize and wheat
ﬂour...The demand for soybean in Africa so far outweighs
the supply, hence the deﬁcit is mainly covered through
imports of soybean products such as soybean meal. The area
under soybean production has increased in response to the
growing demand, a trend that is expected to continue in the
coming years... Soybean rust disease, caused by the fungus
Phakopsora pachyrhizi, presents one of the major threats
to soybean production in Africa due to its rapid spread as
a result of the ease by which its spores are dispersed by
the wind. Disease control by introducing resistant soybean
varieties has been difﬁcult due to the presence of different
populations of the fungus that vary in pathogenicity,
virulence and genetic composition.” Address: 1. International
Inst. of Tropical Agriculture (IITA), PO Box 34441, Dar es
Salaam, Tanzania.

3608. Hartman, Glen Lee; Rupe, J.C.; Sikora, E.J.; Domier,
L.L.; Davis, J.A.; Steffey, K.L. eds. 2015. Compendium
of soybean diseases and pests. 5th ed. St. Paul, Minnesota:
APS Press (American Phytopathological Society). x + 201
p. Illust. (some color). Index. 28 cm. Series: The disease
compendium series of the American Phytopathological
Society. [700+ ref]
• Summary: This outstanding book is about twice as long as
the 4th edition published in 1999.
Contents: Introduction: History and growth of the
soybean plant, soybean diseases. Part I: Infectious diseases:
Caused by bacteria, mollicutes, fungi and oomycetes,

3610. Gillen, Anne M.; Shelton, Gary W. comps.
2016. Uniform Soybean Tests: Southern States–2015.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/2015SoyBook.pdf
• Summary: This is the most recent of the Uniform Soybean
Tests–Southern States that were started by the U.S. Regional
Soybean Lab in 1943 during World War II and are still being
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continued by the USDA’s Agricultural Research Service. An
archive is maintained. This document is “coordinated and
edited by: Anne M. Gillen and Gary W. Shelton.”
Contents: Introduction. Policy on evaluation and release
of strains. Uniform test participants. Strain designation.
Soybean nursery information: Location contact and tests,
planting dates, harvest dates, agronomic characteristics of
locations, weather station information.
Methods: Cultural practices, maturity, harvest, and yield,
pest assessment, statistical analyses.
Maturity Group IV-S: Uniform, preliminary early,
preliminary late. Maturity Group V: Uniform, preliminary
early, preliminary late. Maturity Group VI: Uniform,
preliminary early, preliminary late. Maturity Group VII:
Uniform, preliminary early, preliminary late. Maturity Group
VIII: Uniform, preliminary early, preliminary late.
The Introduction states: “The Uniform Soybean
Testing Program has been directed toward the testing of
elite breeding lines that ultimately leads to the release of
varieties. Breeding lines are developed and evaluated in
several participating federal and state research programs. As
breeding lines demonstrate speciﬁc qualities in the individual
programs, they are advanced to the preliminary and uniform
regional tests conducted in cooperation with research
workers in the southern states. This testing program enables
breeders to evaluate new strains under a wide variety of
conditions, and permits new strains to be put into production
in a minimum amount of time. Lines are usually entered only
once in the Preliminary Test and then are either dropped or
advanced to the Uniform Test for a maximum of three years
if performance warrants further testing.
“Eleven uniform test groups have been established to
evaluate the best strains developed in the breeding programs.
The groups 00 through IV are adapted in the northern part
of the United States, and the groups IV-S through VIII are
grown in the southern part. Within their area of adaptation,
there is a maturity range of 12 to 18 days within each
maturity class. The best varieties available in each maturity
class are used as check varieties with which to compare new
strains as to seed yield, chemical composition, maturity,
height, lodging, seed quality, and reaction to diseases and
nematodes. For the groups grown in the southern area, the
check varieties are: AG4232RR2Y, AG4632RR2Y, LD067620, AG3934(RR2), AG4835(RR2), Ellis, AG4933(RR2),
Osage, JTN-5203, UA5612, AG5332RR2Y, AG5534(RR2),
AG5335(RR2), NC-Roy, NCC06-1090, AG6534, NCC078138, AGS738RR, AG7733, N7003CN, NCC06-899,
AGS828RR, AG7934, N05-7432, and N8001.
“A wide range of soil and climatic conditions exists in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into ﬁve rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,

North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina, southward; (3) the Upper and Central
South, including the Piedmont and loessial hill soils east
of the Mississippi River; (4) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the West, comprising Arkansas
and Louisiana (outside the Delta), Kansas, Oklahoma,
and Texas. In the West, the potential soybean-growing
areas would include alluvial soils, and the Gulf Coast of
Louisiana.” Address: USDA Agricultural Research Service,
Crop Genetics Unit, P.O. Box 345, Stoneville, Mississippi
38776.
3611. Monyo, Emmanuel S.; Varshney, R.K. eds. 2016.
Seven seasons of learning and engaging smallholder farmers
in the drought-prone areas of sub-Saharan Africa and South
Asia through Tropical Legumes, 2007-2014. Telangana,
India: International Crops Research Institute for the SemiArid Tropics (ICRISAT). 236 p. Aug.
• Summary: “Executive Summary: Tropical Legumes II
(TL II) is a Bill & Melinda Gates Foundation sponsored
project implemented by three International Agricultural
Research Centers–International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT), International Centre
for Tropical Agriculture (CIAT) and International Institute
of Tropical Agriculture (IITA). The project aims to improve
the livelihoods of smallholder farmers in the drought-prone
areas of Sub-Saharan Africa (SSA) and South Asia (SA)
through improved productivity and production of six major
grain legumes–chickpea, common bean, cowpea, groundnut,
pigeonpea and soybean.
“The project activities were implemented in Burkina
Faso, Ghana, Mali, Niger, Nigeria, Senegal, Ethiopia, Kenya,
Malawi, Mozambique, Tanzania, Uganda and Zimbabwe in
SSA, and India and Bangladesh in SA.
“The project has been running for the past two phases:
Phase I (2007-2011) and Phase II (2012-2014).
“The project is designed to help the smallholder farmers
to overcome constraints, such as drought, pests, diseases and
lack of improved seed varieties. TL II is expected to enhance
the productivity by at least 20% through increased adoption
covering 30% of legume area, strengthening national
breeding programs and generating at least $1.3 billion in
added value.
“This has resulted in signiﬁcant achievements. The
active breeding programs are now in place in all 15
countries. New seed varieties (163) have been released
and are fast replacing the old ruling seed varieties. Thirty
seven national partners were trained at MSc and PhD levels.
As a result of the enhanced skills and knowledge of seed
value chain actors, seed production signiﬁcantly increased
by 221% (from 139,048 to 446,359 tons) over the project
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period. The program adopted an inclusive approach for
the poor, especially women, through promotion of various
innovative approaches, such as small seed packs, seed loans
and decentralized production schemes.
“Since 2007, dissemination of improved varieties has
been adopted on at least 2 million hectares and more than
$448 million has been generated from the project funding
and nearly $976 million from the project and investment
partners. Even when using the adoption rates data from
adoption and expert opinion surveys, the aggregate gross
beneﬁts from TL II-related modern legume varieties is
estimated at about $978 million, which is still far above the
total TL II investment grossly compounded at $48 million.
In effect, for each dollar invested, the project generated $9
with direct project investment or $20 with partnership’s
investment and again $20 when using adoption rate based
estimate.
“These successes and associated challenges will be
discussed in detail in subsequent chapters of this book.”
The chapter titled “Enhancing soybean productivity
and production in sub-Saharan Africa,” by Agrama, H,
Tefera Hailu, Adeleke R, Chimimba J, Ishaq M, Kananji G
and Boas Waswa (p. 158-67) focuses on soybeans. See also
appendixes (p. 191+).
Note: soy is mentioned 102 times in this book. Address:
RF CS?.
3612. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2016. The new GMO Death Star? Monsanto accepts Beyer
chemical bid to create a giant GMO seeds and pesticide
juggernaut. GMO Inside. Mayer merger with Monsanto
called a “marriage made in hell.” No. 167. Oct. p. 8-9.
• Summary: “Two of the most controversial corporations in
the world are joining forces as pharmaceutical and pesticide
giant Bayer announced the purchase of GMO leader
Monsanto in a deal worth $57 billion.
“Bayer’s main business is pharmaceuticals such as
prescription and over the counter drugs such as aspirin.
The company’s crop science unit sells seeds and pesticides
including neonicotinoid insecticides that are linked to bee
deaths.
“Monsanto has faced challenges in recent years as weeds
have developed resistance to its ﬂagship Roundup herbicide.
The company has also faced public relations problems; it
has become a target of anti-GMO activism because of its
aggressive push of genetically modiﬁed seeds and opposition
to GMO labeling.
“The deal is the latest in a series of mergers of major
biotechnology and pesticide companies. Earlier this year
Dow and DuPont, and Syngenta and ChemChina also
announced mergers.”
3613. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2016. Largest-ever study ﬁnds GM crops increased herbicide

use by 28 percent: GM soybeans “correlated with negative
impact on the environment.” No. 167. Oct. p. 29-30.
• Summary: “A new study has found that widespread
adoption of genetically modiﬁed crops has increased the use
of weed-killing herbicides as weeds become more resistant,
while decreasing the use of insecticides.
“University of Virginia economist Federico Ciliberto led
the largest study of genetically modiﬁed crops and pesticide
use to date, alongside Edward D. Perry of Kansas State
University, David A. Hennessy of Michigan State University
and GianCarlo Moschini of Iowa State University. The
four economists studied annual data from more than 5,000
soybean and 5,000 maize farmers in the U.S. from 1998 to
2011, far exceeding previous studies that have been limited
to one or two years of data.
“’The fact that we have 14 years of farm-level data from
farmers all over the U.S. makes this study very special,’
Ciliberto said.”
A bar graph shows the increasing use of Glyphosate (in
kg/ha) from 1998 to 2011.
3614. Soybean Innovation Lab Weekly Digest. 2016. Dr.
George Awuni, manager of the Soybean Innovation Lab
SMART Farm discusses how to increase soybean yield in
Northern Ghana by using improved agronomic practices.
Story by Viasat 1 News. 1(2):1. Nov. 20. https://us10.
campaign-archive.com/?u=94232d99724faa322d3fa5543&id
=2931503ec0
• Summary: A large color photo shows George Awuni
standing in front of a large ﬁeld of soybeans.
Dr. George Awuni discusses how to increase soybean
yield in Northern Ghana by using improved agronomic
practices.
Talks about planting on ridges. This protects the plants
from heavy rains. It also promotes germinating. If insects
become a problem, insecticides should be used.
3615. Li, K.; Zhi, H. 2016. Advances in resistance to
soybean mosaic virus disease in soybean. Dadou Kexue
(Soybean Science, China) 35:525-530. [Chi; eng]*
3616. Robinson, Claire; Antoniou, Michael; Fagan, John.
2016. GMO Myths and Truths: A citizen’s guide to the
evidence on the safety and efﬁcacy of genetically modiﬁed
crops and foods. 3rd ed. version 1.0. Fairﬁeld, Iowa: Earth
Open Source. xiv + 149 p. Index. 23 cm. 1st ed. 2010. 2nd
ed. 2014. [697 ref]
• Summary: A concise, easy to use, very helpful, and welldocumented reference book.
Contents: Introduction.
1. Myth: Genetic engineering is just an extension of
natural breeding and no more risky.
Truth: Genetic engineering is radically different from
natural breeding and poses special risks.
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Myth at a glance.
How a GM crop is made.
The GM transformation process is inefﬁcient.
The GM process is highly mutagenic.
Can the genetic engineer eliminate harmful mutations?
Pleiotropic effects.
Failed, under-performing, and toxic GM crops.
The GM process actively selects for mutational effects
in the host genome.
Is GM technology becoming more precise?
Rapid Trait Development System: GM or not?
Cisgenesis can be as unpredictable as transgenesis.
References.
2. Myth: GM foods are strictly tested and regulated for
safety.
Truth: Regulation relies on GM food safety tests
conducted by developer companies and regulatory processes
are weak.
Myth at a glance.
Regulatory process is based on industry studies.
How GMOs ﬁrst entered world markets.
The US regulatory process for GMOs.
The US government is not impartial regarding GM crops
and foods.
Who is responsible for ensuring the safety of GM food?
FDA presumes GMOs are “generally recognized as
safe”
The sham of substantial equivalence.
BSE-infected cow: Substantially equivalent to a healthy
cow?
GM crops are not substantially equivalent.
Europe’s comparative safety assessment: Substantial
equivalence by another name.
The right and wrong way to do a comparative
assessment.
GMOs would not pass an objective comparative safety
assessment.
The ILSI database.
References. 3. Myth: Independent studies conﬁrm that
GM foods and crops are safe.
Truth: Independent research on GM foods is difﬁcult or
impossible to carry out, but many existing studies have found
problems.
Myth at a glance.
The GMO industry restricts access to seeds for
independent research.
Scientists protest.
Is the problem of access to research materials solved?
Another researcher ﬁnds problems accessing materials.
Claims that access problems are solved remain
unproven.
Researchers who publish studies that ﬁnd harm from
GM crops are attacked.
References.

4. Myth: GM foods are safe to eat.
Truth: GM crops have toxic and allergenic effects on
laboratory and farm animals.
Myth at a glance.
Toxic and allergenic effects found in GM-fed animals.
Masking statistical signiﬁcance through the concept of
“biological relevance.”
EFSA responds to criticism over use of “biological
relevance.”
The “EU research shows GM foods are safe” argument.
The “trillions of GM meals” argument.
References
5. Myth: Many long-term studies show GM is safe.
Truth: Few long-term studies have been carried out, but
some show toxic effects from GM food.
Myth at a glance.
The Seralini study.
The Malatesta and Sakamoto studies.
The Snell review of supposedly long-term studies.
References. 6. Myth: The Nicolia review compiles
1,700+ studies showing that GMOs are safe.
Truth: Many of the papers fail to document GMO safety;
some show that certain GMOs are harmful; and important
papers relevant to GMO safety are omitted or ignored.
Myth at a glance.
Nicolia and colleagues mislead on “substantial
equivalence.”
Nicolia and colleagues mislead on major controversy
over Bt crop safety.
References. 7. Myth: The Van Eenennaam review
considered data from 100 billion animals and found GMOs
are safe.
Truth: The review provides no data proving GMO
safety.
Myth at a glance.
Review cites problematic peer-reviewed studies.
References. 8. Myth: GM crops increase yield potential
Truth: GM crops do not increase yield potential.
Myth at a glance.
Klumper and Qaim meta-analysis.
Failure to yield.
Why do some farmers believe that GM crops have better
yields than non-GM crops?
Bt cotton in India.
All India cotton yields and Bt percentage of cotton area.
References. 8. Myth: GM crops decrease pesticide use.
Truth: GM crops increase pesticide use.
Myth at a glance.
GM crops have created “superweeds.”
The GM industry “solution” to superweeds: More
herbicides.
Herbicide-tolerant crops undermine sustainable
agriculture.
GM Bt crops do not reduce insecticides but change the
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way they’re used.
Major weakness of studies claiming reduced insecticide
use from GM Bt crops.
GM Bt crop farmers don’t always give up chemical
insecticide sprays.
Resistant pests are making GM Bt technology obsolete.
Secondary pests move in on GM Bt crops.
GM farming systems lag behind non-GM in producing
higher yields with less pesticide.
References. 10. Myth: The pesticides associated with
GM crops are safe
Truth: The pesticides associated with GM crops may
pose risks to health and the environment.
Myth at a glance.
Public health crises linked with Roundup exposure.
Studies in farm animals may indicate glyphosate
accumulation in the body and links to multiple organ
damage.
Glyphosate is everywhere.
Roundup link with modern diseases suggested.
Are the doses of Roundup that we’re exposed to safe?
GM crops tolerant to 2,4-D and dicamba expand range
of health risks.
Bt toxin in GM plants is not harmless.
Bt toxins and GM Bt crops have toxic effects on
mammals.
Bt toxin found circulating in pregnant women’s blood.
96
References.
11. Myth: GM herbicide-tolerant crops are
environmentally friendly.
Truth: GM herbicide-tolerant crops are an extension
of chemical-intensive agriculture and pose threats to the
environment.
Myth at a glance.
GM herbicide-tolerant crops worse for biodiversity than
non-GM chemically grown crops.
References.
12. Myth: GM crops can “coexist” with non-GM and
organic crops.
Truth: Coexistence means widespread contamination of
non-GM and organic crops.
Myth at a glance.
Who is liable for GM contamination?
GMO contamination incidents from ﬁeld trials and
supposedly restricted releases.
GM contamination: The learning process.
Organic markets damaged by GMO crop cultivation.
USDA inspector criticizes oversight of GM ﬁeld trials.
References. 13. Myth: GM crops are needed to feed the
world.
Truth: GM crops are irrelevant to food security.
Myth at a glance.
GM crops for Africa: Catalogue of failure.

GM Bt brinjal fails two years running in Bangladesh.
GMO does not increase farmer choice but removes it.
Agroecology is the key to food security.
Dramatic yield increases from agroecology.
Who owns food?
GM crops are not about feeding the world but about
patented ownership of the food supply.
The red herring of “public good” GMOs.
Conventional breeding outperforms GM.
The GM successes that never were.
Non-GM breeding successes show no need for GM.
Rothamsted’s GMO aphid-repellent wheat trial a £1
million failure.
GM is no quicker than conventional breeding–but it is
more expensive.
References
Conclusion: Why has GM failed to deliver?
Why do farmers plant GM crops?
Time to move on. Address: 1. MPhil; 2. PhD; 3. PhD.
3617. Fourie, Hendrika; McDonald, A.C.; Steenkamp, S.; De
Waele, D. 2017. Nematode pests of leguminous and oilseed
crops. In: Hendrika Fourie et al., eds. 2017. Nematology
in South Africa: A View from the 21st Century. Springer
International Publishing. xix + 569 p. See p. 201-30. *
3618. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2017. Glyphosate cited as major cause for monarch butterﬂy
decline. No. 174. June. p. 30.
• Summary: Long subtitle: “A new study has found that
glyphosate, the main ingredient in Roundup herbicide, is
a primary cause for the declining populations of monarch
butterﬂies.”
“The research conducted at Michigan State University
and published in the current issue of the journal Ecography,
makes a strong case that the reasons for this decline go
far beyond what’s happening on the monarchs’ wintering
grounds in Mexico and addresses a current controversy about
the primary causes of the species’ decline.
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“’Our study provides the ﬁrst empirical evidence of a
negative association between glyphosate application and
local abundance of adult monarch butterﬂies during 19942003, the initial phase of large-scale herbicide adoption
in ﬁfe Midwest,’ says Sarah Saunders, MSU integrative
biologist and lead author.
“Glyphosate, a key ingredient found in Roundup and
other herbicides, may be a contributing cause of population
decline due to its ability to reduce milkweed plants. While
milkweed serves as the host plant for monarch eggs, the
extent in which milkweed loss affects monarch trends is still
controversial, she added.”
3619. Roseboro, Ken. 2017. GMOs 2.0: New technologies,
new risks, and no regulations. Extreme genetic engineering.
Organic and Non-GMO Report (The) (Fairﬁeld, Iowa) No.
174. June. p. 6-8.
• Summary: The long subtitle reads: “Many products made
using new genetic engineering technologies such as synthetic
biology and gene editing are entering the market with little or
no regulation and even with ‘natural’ or ‘non-GMO’ claims.
“Twenty years ago, proponents of genetic engineering
promised that GMO foods would increase yields, reduce
pesticides, produce nutritious foods, and help feed the world.
Today, those promises have fallen far short as the majority of
GMO crops are engineered to withstand sprays of Roundup
herbicide, which is increasingly documented as a risk to
human health.
“Now, new genetic engineering technologies such as
synthetic biology and gene editing are being hailed with
the same promises of revolutionizing food production,
medicine, fuels, textiles, and other areas. But a closer look
at this next generation or ‘GMOs 2.0’ technologies reveals
possibly even greater risks than existing GMO technology
with possible human health risks and negative impacts on
farming communities worldwide, among other unintended
consequences. And while products developed using current
genetic engineering methods are regulated by the U.S.
government, GMOs 2.0 products are entering the market
with few or no regulations.
“Synthetic biology: extreme genetic engineering: While
traditional genetic engineering involves inserting genes
from one species into another, GMOs 2.0 technologies
like synthetic biology aim to create life from scratch with
computer-synthesized DNA.
“’Genetic engineering has moved on from the ﬁrst
generation GMO crops,’ says Jim Thomas, program director
at the ETC Group, a non-proﬁt advocacy group that tracks
the new GMO technologies. ‘There are different ways to
genetically engineer an organism by creating synthetic DNA
or editing DNA.’
“The ETC Group describes synthetic biology or
‘extreme genetic engineering’ as ‘the design and construction
of new biological parts, devices and systems that do not

exist in the natural world and also the redesigning of existing
biological systems to perform speciﬁc tasks.’
“’Synthetic biology is about synthesizing genetic
sequences, designing them increasingly from scratch as if
they were parts to put together in a particular way to get a
predicted outcome,’ Thomas says.
“The synthetic biology process involves altering the
DNA of microorganisms such as algae, bacteria, and yeast
so they produce compounds like ﬂavors and fragrances
that previously have been extracted from plants. Scientists
and software engineers are altering the DNA of existing
microorganisms and designing new ones.
“Synthetic biology companies are producing a wide
range of compounds for food, pharmaceutical, fuel, and
industrial use. Evolva has created a synthetic biology form
of vanillin, an alternative to natural vanilla extract. Perfect
Day has engineered yeast cells to produce proteins similar to
those found in cow’s milk with the aim of producing vegan
milk. Impossible Foods engineered heme, a molecule that
makes meat sizzle and look pink for the company’s meatless
Impossible Burger. According to the ETC Group, there are
some 350 synthetic biology products on the market or in
development.
“The claimed beneﬁts of synthetic biology products
such as ﬂavors and fragrances are that they can be produced
in greater and more consistent quantities and at lower prices
than crop-based plant materials that are subject to climate
conditions, crop failures, and transportation logistics.
“CRISPR gene editing: GMO seed companies are using
a gene editing technology called CRISPR to develop new
plant varieties. Cibus used CRISPR to develop an herbicide
tolerant canola. Pioneer Hi-Bred is developing waxy corn
hybrids with high starch content for food and non-food uses.
Monsanto recently announced it was licensing the CRISPR
technology to develop new seed varieties. Proponents say
CRISPR is ‘the simplest, most versatile and precise method
of genetic manipulation.’
“’It’s a lot more precise in that it targets a speciﬁc gene
in the genome where it exists while genetic engineering
involves inserting a gene at random in the genome, which
could disrupt the functioning of other genes,’ says Jim
Orf, professor emeritus, plant breeding and genetics at the
University of Minnesota.
“But Thomas says scientists are seeing unintended
effects using CRISPR. In fact he says ‘some scientists are
intentionally not using CRISPR because of off-target effects.’
Orf also admits that the technology is not ‘100 percent
foolproof.’ Dr. J. Keith Joung of Massachusetts General
Hospital said there is growing evidence that CRISPR might
alter regions of the genome other than the intended ones.
“Technology risks: Causing unintended consequences
is one of the problems with current genetic engineering
methods, and these could be even worse with GMOs 2.0
techniques, particularly synthetic biology. ‘You’re not just

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1299
adding one gene with all the implications of that,’ Thomas
says, ‘Here you are dealing with stretches of DNA that are
invented on a computer. You’re potentially adding a lot of
different sequences that might be entirely novel. So, the
level of novelty and the depth of intervention are much more
signiﬁcant.’
“Synthetic biology techniques could create secondary
metabolites or molecules or different levels of compounds
that could have negative impacts.
“An underlying problem with the techniques is that they
are based on an outdated premise of how biology and nature
function.
“’One of the dangers with synthetic biology is that it
pretends that life is a linear, predictable system that you can
engineer as if you can re-engineer a car or computer and that
DNA is just a code,’
“Thomas says, ‘But all those metaphors are falling apart
in the biological sciences.’
“There are also social concerns. Companies like
Evolva that make synthetic biology ﬂavors like vanillin are
hurting the market for natural vanilla produced by farming
communities in Madagascar.
“’These companies are trying to disrupt those markets
and take that value,’ Thomas says. ‘If you can produce
vanillin, then you will start affecting the supply chains and
livelihoods of vanilla farmers.’
“Natural and non-GMO claims: Another problem is
that some synthetic biology and gene editing companies are
claiming that their products are natural or even non-GMO.
Cibus calls its gene-edited canola ‘non-transgenic.’ Synthetic
biology companies say that even though the production
organism they create is a GMO, they claim the ﬁnal
ingredient is non-GMO.
“’They’ll argue that the (GMO) production organism is a
just a processing aid,’ Thomas says. ‘That’s a bit like saying
a cow is a processing aid for making milk.’
“The Non-GMO Project also disagrees. ‘There is a
growing attempt on the part of biotechnology companies
to claim that new types of genetic engineering, such as
gene editing and synthetic biology, are not actually genetic
engineering,’ says Megan Westgate, executive director of
the Non-GMO Project. ‘To bring clarity in the face of this
misleading trend, the Non-GMO Project has explicitly
included these technologies in our Standard and cannot be
used in a Non-GMO Project Veriﬁed product.’
“On the organic side, the National Organic Standards
Board has proposed redeﬁning genetic engineering in
the National Organic Program to include GMOs 2.0
technologies, but the new deﬁnition hasn’t yet been formally
adopted.
“No regulation: There is virtually no regulation of
GMOs 2.0 techniques in the United States. The U.S.
Department of Agriculture doesn’t consider gene-edited
crops such as Cibus’s canola and Pioneer’s waxy corn

as falling under the agency’s regulations for genetically
engineered crops” (Continued).
3620. Wen, L.; Yuan, Cuping; Herman, Theresa; Hartman,
Glen. 2017. Accessions of perennial Glycine species with
resistance to multiple types of soybean cyst nematode
(Heterodera glycines). Plant Disease 101(7):1201-06. July.
[41 ref]
• Summary: “Our study conﬁrms that there are high levels of
resistance to SCN among the perennial Glycine species. This
represents an untapped resource for use in genetic studies
and for improving resistance to SCN in soybean.” Address:
1. Dep. of Crop Sciences, Univ. of Illinois at UrbanaChampaign, 14589, 1101 W. Peabody Dr., RM66, Urbana,
IL.
3621. Soybean Innovation Lab Weekly Digest. 2017. SIL
SMART farm to expand to Ethiopia. 3(2):1. Aug. 1. http://
mailchi.mp/illinois/soybean-innovation-lab-weekly-digestvolume-3-issue-2
• Summary: “SIL’s SMART Farm is on the move! Initiated
in 2014, a Soybean Management and Appropriate Research
and Technology (SMART) farm was started in three
locations in northern Ghana. The purpose of these farms is
to bring researchers, extensionists, the private sector, NGOs
and others guidance on appropriate agronomic practices to
maximize soybean yields.
“Soybean is a new crop to many regions of Sub-Saharan
Africa, and without proper inputs and agronomic practices,
yields can be low. Locally generated scientiﬁc knowledge
on how to maximize yields will help farmers successfully
grow soybean using readily available and appropriate
input combinations, planting populations, and production
practices.
“Under the management of Dr. Abush Tesfaye of the
Ethiopian Institute of Agricultural Research (EIAR), SIL is
establishing its second SMART farm in East Africa, making
it the ﬁrst such farm to serve the region. Dr. Tesfaye will
work closely with the Ghana SMART Farm directors, Dr.
Dan Reynolds and Dr. George Awuni.
“The SMART Farm will be hosting trials testing a new
liming product Calciprill, produced by Swiss ﬁrm Omya, and
an inoculum product and herbicide products, produced by
BASF. SIL hopes to establish other SMART farms later this
year in Zambia, Malawi, and Kenya in collaboration with
local partners.
“SIL welcomes partnerships, so please contact us at
tropicalsoylab@gmail.com if you are interested in learning
more about the SMART farm.
“Click here to learn more about the SMART Farms.
“Click here to access:
“SMART Farm Year Three Activity Report 2016 [41
pages].
“SMART Farm Year Two Activity Report 2014-2015
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[30 pages].
A large photo shows SIL’s SMART Farm in Nyankpala,
Ghana.
3622. Soybean Innovation Lab Weekly Digest. 2017. SIL
Soybean Disease Diagnostic Guide Webinar–Save the
date! 3(4):1. Aug. 22. http://mailchi.mp/illinois/soybeaninnovation-lab-weekly-digest-volume-3-issue-4
• Summary: “SIL will be hosting a webinar on the newly
released soybean disease diagnostic guide. Dr. Glen Hartman
and Harun Murithi, co-authors of the guide, will present
on the kinds of diseases identiﬁed in the guide, and discuss
some ﬁrst steps farmers can take to identify, treat, and
prevent these diseases. The webinar is being held at 9 AM
CST on September 27, 2017.
“Click here to register for the webinar!
“Click here to learn more and access the guide.
A large color photo shows: “Glen Hartman (left) and
Harun Murithi (right) will host a webinar on September 27th
about SIL’s Field Guide to African Soybean Diseases and
Pests. Image credit: Harun Murithi.”
3623. Soybean Innovation Lab Weekly Digest. 2017. Soybean
Disease Diagnostic Guide Webinar. 3(5):1. Aug. 31. http://
mailchi.mp/illinois/plant-these-dates-in-your-calendar
• Summary: “SIL will be hosting a webinar on the newly
released soybean disease diagnostic guide. Dr. Glen Hartman
and Harun Murithi, co-authors of the guide, will present
on the kinds of diseases identiﬁed in the guide, and discuss
some ﬁrst steps farmers can take to identify, treat, and
prevent these diseases.
“The webinar is being held at 9 AM CST on September
27th.
“Click here to register for the webinar. “Click here to
learn more and access the guide. A large color photo shows:
“Glen Hartman (left) and Harun Murithi (right) will host
a webinar on September 27th about SIL’s Field Guide to
African Soybean Diseases and Pests. Image credit: Harun
Murithi.”
3624. Shreshtha, Sandesh Kumar. 2017. Genetic analysis of
ﬁeld populations of the plant pathogens Cercospora sojina,
Corynespora cassiicola and Phytophthora colocasiae. PhD
thesis, University of Tennessee. xiii + 151 p. https://trace.
tennessee.edu/utk_graddiss/46 [75+ ref]
• Summary: Genetic markers and whole genome sequencing
(WGS) were used to study the disease dynamics and
population structure for three important plant pathogens;
Cercospora sojina (frogeye leaf spot of soybean),
Corynespora cassiicola (target spot of soybean, cotton and
many other crops) and Phytophthora colocasiae (taro leaf
blight). For each pathogen, genome sequencing was used to
guide the development of single nucleotide polymorphism
(SNP) markers and both were used to investigate diversity

in ﬁeld populations. Investigation of C. sojina in Tennessee
included comparisons of extant populations and historical
isolates, revealing a dominant, potentially long-lived,
clonal lineage. Characterization of QoI fungicide resistance
indicates populations have adapted rapidly and that sexual
recombination and heteroplasmy may play a role. Genome
comparison of isolates of C. cassiicola from cotton and
soybean indicates isolates from Tennessee are very similar
but signiﬁcantly different from an isolate recovered from
rubber and that a revision of the species may be necessary.
Genotype analyses of isolates of C. cassiicola from ﬁve
southern US states indicates populations are dominated
by a single clonal lineage. Genome sequencing and SNP
genotyping for P. colocasiae recovered from Hawaii,
Vietnam, China and Nepal revealed both inter- and intragenomic variation in ploidy and a long-lived clonal
population on the islands of Hawaii. This is the ﬁrst report
of intra-genomic ploidy variation within Phytophthora and
the implications for evolution, adaptation and research are
discussed. Address: Knoxville, Tennessee.
3625. Shretha, Sandesh Kumar. 2017. Genetic analysis of
ﬁeld populations of the plant pathogens Cercospora sojina,
Corynespora cassiicola and Phytophthora colocasiae.
PhD Thesis, Univ. of Tennessee. xiii + 151 p. http://trace.
tennessee.edu/utk_graddiss/4650 [34 ref]
• Summary: “Vita: Sandesh Kumar Shrestha, a native of
Chitwan, Nepal, completed his secondary school from
Fishtail English Boarding School, Dumre, Tanahun, Nepal.
He attended Orchid Science college for the high school
(Chitwan, Nepal) and completed his B.S. Agriculture from
the Institute of Agriculture and Animal Science (Tribhuvan
University), Rampur, Chitwan. He joined the University
of Tennessee, Knoxville in 2010 and completed his M.S.
degree in plant pathology under the supervision of Dr.
Kurt Lamour. His Ph.D. dissertation in plant pathology at
the University of Tennessee (Knoxville), advised by Dr.
Heather Kelly, is focused on developing molecular tools
and genetic characterization of destructive plant pathogens.
He completed his degree in May 2017.” Address: Univ. of
Tennessee.
3626. Goldsmith, Peter. 2017. Adding commercial soy in
developing countries brings unique challenges. University
of Illinois College of Agricultural, Consumer, and
Environmental Sciences News. Sept. 5.
• Summary: “Growing commercial soybean in developing
countries comes with a set of unique challenges. Pests and
weeds are more difﬁcult to control than on farms in the
United States, and using chemical inputs is often unfamiliar
to farmers. University of Illinois agricultural economist Peter
Goldsmith says when they decide to grow commercial crops
like soybean, it will likely raise their proﬁts and ability to
pay a higher wage to workers, but may require a major shift
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in thinking in relation to crop production and management.
‘Convincing farmers in developing countries to grow
soybean as a commercial crop involves a change in how
they farm,’ says Goldsmith. ‘It will be different than what
they’re used to. It may require new equipment and training.
Farmers who have been growing native staples like cow
peas for generations have tacit knowledge about the seed,
how to store it or where to buy it locally next year, the best
row spacing, and other production details. “’With soybean,
a new introduction, the best seed sources are certiﬁed.
Reliable seed suppliers store seed well, can better assure high
germination rates, and reﬂect varietal improvement, local
adaptation, disease resistance, and high yield. But unlike
cowpea, high quality soybean seed suppliers are commercial,
not necessarily a farmer’s usual local source in the next
village or from their own saved stores. Production practices
to maximize soybean yield and proﬁtability in the tropics
requires fertilization and pest management, which involves
commercial purchases and application of chemical fertilizers
and pesticides.’ “Goldsmith recognizes there are some people
who would prefer that fewer or no chemicals be used. But
there is also the reality that growing productive commercial
crops to raise the income level for farmers in developing
countries requires chemical inputs to be economically
sustainable. He asks, can we do it in balanced, smart way?
“Goldsmith analyzed three data sets to demonstrate
how using chemical inputs in soybean production affects the
economic outcome.
+ “In west central Brazil, a low labor cost (only 9
percent of the total cost) and high input cost results in high
yields. The outcome means $4.04 for each dollar of labor
and has huge implications for elevating rural wages. But, this
also came with–chemical inputs are 47 percent of the total
production costs.
+ “In northern Ghana, labor represents 75 percent of the
total cost of production. The yield is one-ﬁfth of the yield in
Brazil. With almost no chemical inputs, this example is very
environmentally green, but with zero operating proﬁts, it’s
unsustainable. These farmers lost money and accordingly
generated low returns to labor (wages).
+ “The USAID Soybean Innovation Lab research farm
in Nyankpala, Ghana, represents a middle path. Results
from the SMART (Soybean Management and Appropriate
Research and Technology) Farm show employing some basic
agronomic and production practices and locally available
technologies dramatically improves yields and proﬁtability.
Labor costs are still high at 55 percent, but with chemical
and fertilizer inputs, yield is better and the proﬁt allows for
79 cents per dollar of invested labor. “’To me, the traditional
low-input scenario in northern Ghana is unacceptable,’
Goldsmith says. ‘Asking farmers to grow soy without inputs
is like giving them a tractor with three wheels or a pump
with no handle. The outcome is going to be bad. Farmers will
get frustrated, produce one crop and then stop. It’s a waste of

donor dollars.’
“Goldsmith says his ﬁndings from the three scenarios
aren’t pessimistic about soybean catching on in developing
countries. Rather, it is a caution to be realistic and
appropriately investing in these programs. ‘Just today I got
a call from a company in Ethiopia that wants to produce
edible soy,’ Goldsmith says. ‘I get a lot of calls like that one.
Industry demand for soybean as either a food, food oil, or
animal feed is great and they want farmers to grow the crop.
Prices reﬂect the strong regional demand. For example, we
analyze soybean prices in Ghana. The prices in Northern and
Central Ghana, inland, are on average comparable to soybean
prices in Chicago (about 4 percent less).’
“Goldsmith identiﬁes some of the changes that need to
be addressed when shifting from growing native staples such
as cowpea to successful and sustainable soybean production
in developing countries:
+ “Weed and pest pressure are high, so chemical inputs
will be required and bundled with environmental stewardship
training.
+ “Soil quality is poor, so correction and fertilization are
important.
+ Traditional practices of seed saving or local
procurement may result in unreliable soybean seed supply, so
farmers will need to access certiﬁed seed supply chains.
“He adds, ‘If changes like these can be implemented,
commercial crops like soybean offer remarkable new
opportunities for poverty reduction, nutrition improvement,
rural economic development, but there is a tradeoff. They
will require changes to the norms of traditional agricultural
production.” Address: Soybean Innovation Lab., Univ. of
Illinois.
3627. Organic and Non-GMO Report (The) (Fairﬁeld, Iowa).
2017. Dicamba disaster. Weed scientist: Dicamba herbicide
drift disaster may be worst in U.S. history. No. 176. Sept. p.
30, 32.
• Summary: Long subtitle: “3.1 million acres in 17 states
damaged: Monsanto wouldn’t allow universities to test
dicamba formula before it was released.”
“Crop damage caused by drift from dicamba herbicide,
used with Monsanto’s genetically modiﬁed crops, has
spread to 3.1 million acres, and may be the worst episode of
pesticide damage in U.S. agricultural history, according to
a University of Missouri weed specialist. More than 2,240
ofﬁcial complaints of crop damage related to dicamba have
been recorded across 17 states this year.
“The extent of the damage led University of Missouri
weed specialist and assistant professor Kevin Bradley to say:
‘I don’t know that we’ve ever in our agricultural history ever
seen one active ingredient do so much damage across one
nation like that.’
“In Tennessee, Larry Steckel, weed specialist at the
University of Tennessee, said the damage is ‘so widespread
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Xtendimax, have shown drift problems.
“It was recently revealed that Monsanto denied
requests by university researchers to study its
Xtendimax formula for volatility before the product
was marketed.
“(Sources: Harvest Public Media, Bloomberg, Delta
Farm Press, Reuters).”

it’s kind of overwhelming.’
“The damage has resulted from Monsanto’s introduction
of genetically modiﬁed soybeans and cotton that are resistant
to dicamba herbicide. This year farmers planted an estimated
20 million acres of dicamba-resistant GM soybeans and 5
million acres of GM cotton.
“Farmers are using older and newer formulas of
dicamba herbicides with the GM crops, but the herbicides
are volatizing or turning from a liquid to a gas and damaging
other crops.
“Crops damaged include non-dicamba resistant
soybeans, fruits, and vegetables. Missouri’s leading peach
producer lost 30,000 trees last year due to dicamba damage.
“Dicamba has been used in agriculture for decades.
However, new GM crops developed by Monsanto must be
used with speciﬁc formulations of dicamba, and until now
many believed these drift incidents were the result of illegal
formulations of dicamba being applied to ﬁelds.
“But the extent of damage now being observed is
casting doubt on this theory, and raising more questions as
to whether the new dicamba formulations are actually the
cause of the widespread drift. The new dicamba formulations
include Monsanto’s Xtendimax with VaporGrip, BASF’s
Enge-nia, and DuPont’s FeXapan.
“Monsanto has blamed the drift problems on everything
but the shortcomings of its own dicamba formula. They say
farmers are using the illegal dicamba formulas, not using
the newer formulas correctly, and spraying in bad wind
conditions, among other reasons.
“But research at the University of Arkansas has found
that all dicamba formulas they tested, including Monsanto’s

3628. Hartman, Glen; Murithi, Harun Muthuri.
2017. Field guide to soybean diseases and pests.
Urbana, Illinois: Soybean Innovation Laboratory.
64 p. http://soybeaninnovationlab.illinois.edu/
sites/soybeaninnovationlab.illinois.edu/ﬁles/
Field%20Guide%20to%20African%20Soybean%20
Diseases%20and%20Pests.pdf
• Summary: Contents: Introduction. Healthy
Soybeans. Soybean Diseases. Leaf Diseases.
Stem Diseases. Pod and Seed Diseases. Root
Diseases. Other Considerations. Best Practices for
Management.
Front cover photo: “Research plots at the Jimma
Experiment Station in Ethiopia.”
Back cover photo: “Researchers from Ethiopia,
Ghana, Nigeria and the United States (Illinois and Missouri)
in Tamale, Ghana.
“Guide design: Rosemary Keane.”
“Introduction: The purpose of this soybean disease guide
is to provide soybean growers, agronomists, consultants,
and others a means to diagnose soybean disease as they are
observed in soybean ﬁelds. Over time, we hope to expand
this guide by adding information on more diseases, pests,
and abiotic stresses relevant to the increasing soybean
production in Africa.
“Diseases of soybean are well documented in many
places throughout the world. This guide highlights diseases
commonly found in many soybean production areas as well
as those that may be unique to Africa.
“This guide is not all inclusive since there are many
growing areas in Africa with diverse growing environments
that when further surveyed may result in the identiﬁcation of
more disease and pests.
“This guide is organized to enable important soybean
diseases to be identiﬁed on leaves, stems, pods, seeds, and
roots. Diseases are presented with images and symptom
descriptions based on their most common occurrence on the
plant. All images are courtesy of the authors unless otherwise
stated.” Address: 1. Univ. of Illinois; 2. IITA (International
Inst. for Tropical Africa), Ibadan 200002, Oyo State, Nigeria.
3629. Soybean Innovation Lab Weekly Digest. 2017. Stay
up to date with SIL’s emerging research! 3(8):1. Nov. 2.
http://mailchi.mp/illinois/have-a-look-at-what-sils-beendoing?e=0d80bc0b3e
• Summary: “SIL’s research informs and underlies every
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technology and innovation the Lab promotes. Each week a
new factsheet or research brief will showcase the science
behind SIL’s impact.
“This month, learn about the SIL Field Guide to African
Pests and Diseases. Dr. Glen Hartman (University of Illinois)
and Harun Murithi (IITA) collaborated to develop the ﬁrst
soybean disease guide speciﬁcally for Africa, SIL’s “Field
Guide to Soybean Diseases and Pests.” The guide includes
diagnostic descriptions, photos, information on best practices
to minimize crop damage, and tools for addressing disease
agents such as insects.
“Read the fact sheet.” A 1 page color sheet titled “Field
Guide to African Soybean Diseases and Pests.” The fact
sheet shows a two-page spread of the Guide. On the right
page are 4 color photos of soybean diseases. One the left
page is a detailed explanation. “The disease guide offers
information and images to help smallholders best identify
what disease could be affecting their crops.”
The fact sheet states: “The ﬁrst step in the treatment and
management of plant diseases is identiﬁcation. In tropical
environments like Sub-Saharan Africa, a variety of soybean
diseases like soybean rust, bacterial pustule and frogeye
leaf spot continue to plague plant breeders and smallholder
farmers by destroying crops and causing drastic decreases in
yields.
“These lower yields can prevent plant breeders from
intensifying their breeding programs and cause smallholders
to lose potential proﬁts.
“To address this issue, the Soybean Innovation Lab has
collaborated with the USDA Agricultural Research Service
(USDA-ARS) and the International Institute of Tropical
Agriculture (IITA) to develop a ﬁeld guide to help identify
soybean diseases that are common in Sub-Saharan Africa.
“The Field Guide to African Soybean Diseases and Pests
is the ﬁrst of its kind, and is designed to provide soybean
growers, agronomists, consultants, and others a means to
diagnose soybean disease as they are observed in soybean
ﬁelds. The guide highlights over twenty diseases commonly
found in many soybean production areas as well as those that
may be unique to Africa. The guide will also inform soybean
breeders on what diseases they need to breed resistance to,
help agronomic researchers design better disease prevention
strategies, and provides farmers with another resource to
increase their soybean yields.
“The Feed the Future Innovation Lab for Soybean Value
Chain Research is USAID’s only comprehensive program
dedicated to soybean technical knowledge and innovation.
Our international team of tropical soybean experts provides
direct support to researchers, private sector ﬁrms, nongovernmental organizations, extensionists, agronomists,
technicians and farmer associations tasked with soybean
development. Contact SIL at soybeaninnovationlab@illinois.
edu
“To learn more about the guide, contact Glen Hartman

at: ghartman@illinois.edu or Harun Murithi at h.murithi@
cgiar.org
“To access the guide and to learn more: http://
soybeaninnovationlab.illinois.edu/soybeandiseasediagnostic-guide
“SIL is grateful to our partners (IITA, USDA ARS) for
their support on this project.”
A color photo shows a diseased soybean leaf. The
caption: “Red-Leaf Blotch is just one of the many diseases
covered in the guide.” “Access the guide.”
3630. Soybean Innovation Lab Weekly Digest. 2017. West
Africa Centre for Crop Improvement (WACCI) and SIL
receive grant for collaborative research. 3(9):1. Nov. 22.
http://mailchi.mp/illinois/stay-up-to-date-with-sils-weeklydigest-glgkz6yj36?e=0d80bc0b3e
• Summary: “With funding from the ACES International
Joint Research Program at the University of Illinois, SIL
researcher Dr. Brian Diers (University of Illinois) and
University of Ghana at Legon/WACCI researcher Dr.
John Eleblu will collaborate to characterize and evaluate a
diverse panel of soybean germplasm for adaptation to the
two major agro-ecologies of Ghana. The project, entitled
‘Soybean Improvement Initiative for Increased Productivity
at WACCI,’ will expand on collaborations SIL is already
engaged in with the Savanna Agricultural Research Institute
of Ghana (SARI) and the University of Ghana to develop
new, locally-adapted, high-yielding and disease-resistant
soybean varieties.
“The varieties will be ﬁeld tested for yield, disease, pest
and drought resistance characteristics in three regions of
Ghana. The collaboration will build the human capacity of
the African plant breeding sector by training three Masterlevel graduate students in soybean breeding and train Dr.
Eleblu in disease testing and marker evaluation methods at
the University of Illinois. This project builds on the existing
partnership between SIL & WACCI and strengthens the
academic collaboration between the two institutions.
“Learn more about SIL’s work in developing new, highyielding soybean varieties.”
“Plant Breeding and Germplasm
“Objectives
“Increase the soybean breeding capacity of the
International Institute of Tropical Agriculture (IITA) and
National Agricultural Research Stations (NARS)
“Improve performance of IITA and nationally released
soybean varieties
“Introduce elite germplasm from Brazil and the United
States
“Develop new, high-yielding and disease-resistant
soybean varieties
“Develop low-phosphorous tolerant soybean varieties
A large color photo shows a close-up of green soybean
plants growing. The caption: “With new funding, SIL and
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WACCI will collaborate to characterize and evaluate a
diverse panel of soybean germplasm for adaptation to the
two major agro-ecologies of Ghana. Image credit: SIL.”
3631. Soybean Innovation Lab Weekly Digest. 2017. Stay
up to date with SIL Innovations! 3(9):1. Nov. 22. http://
mailchi.mp/illinois/stay-up-to-date-with-sils-weekly-digestglgkz6yj36?e=0d80bc0b3e
• Summary: “SIL’s research informs and underlies every
technology and innovation the Lab promotes. Each week a
new factsheet or research brief will showcase the science
behind SIL’s impact.
“This month, learn about SIL’s SMART (Soybean
Management with Appropriate Research & Technology)
Farm, a knowledge and technology hub, providing farmers,
practitioners, agricultural development organizations and
governments with evidence based technical guidance on
soybean production. The SMART Farm replaces anecdotal
guidance with regular, formal, and scientiﬁcally produced
guidance for the industry, while simultaneously engaging in
capacity and institution building with partner institutions.
“Read the fact sheet.” Title: “SMART Farm: Soybean
Management with Appropriate Research and Technology.”
The SIL SMART (Soybean Management with Appropriate
Research & Technology) Farm is a knowledge and
technology hub, providing farmers, practitioners, agricultural
development organizations and governments with evidence
based technical guidance on soybean production.
“The SMART Farm replaces anecdotal guidance with
regular, formal, and scientiﬁcally produced guidance for the
industry, while simultaneously engaging in deep capacity and
institution building with its incountry partners.
“The SMART Farm evaluates issues related to
germination, planting date, soil amendments including
phosphorous and inoculum, planting methods and varietal
performance. The Farm serves as a hub for research related
to seed quality, soil improvement, and nodulation, and
involves capacity and institution building as the SIL team
works hand-in hand with local researchers and technicians.
“The SMART Farm model is innovative because of its
ability to readily translate research into appropriate practices
for adoption by those engaged in soybean production and
development, and adopts a holistic approach confronting
soybean production from soil fertility, seed germination,
planting and nutrient stewardship, and other agronomic
practices through to harvest.
“Results obtained are intended to provide stakeholders
in the soybean production system with reliable, scientiﬁc
guidance to improve yields. The SMART Farm provides
an ideal training center for organizations and individuals
engaged in soybean production. SIL is establishing SMART
Farm hubs regionally throughout Africa as part of its panAfrican strategy to increase soybean production across the
continent.

“The SMART Farm ﬁlls a signiﬁcant gap in knowledge
among researchers, extensionists, the private sector,
contractors, NGOs and farmers regarding proper soybean
production techniques; soil correction and preparation; weed,
fungi, and insect management; environmental stewardship,
and varietal performance and selection criteria.
“The SMART Farm provides a distinct platform
for public-private partnerships, offering transparent and
reliable testing for agricultural products, innovations and
technologies. Current public-private partnerships include
trialing Calciprill, a low-bulk liming product, for Omya and
trialing herbicide and inoculum products for BASF.
“The Feed the Future Innovation Lab for Soybean Value
Chain Research is USAID’s only comprehensive program
dedicated to soybean technical knowledge and innovation.
Our international team of tropical soybean experts provides
direct support to researchers, private sector ﬁrms, nongovernmental organizations, extensionists, agronomists,
technicians and farmer associations tasked with soybean
development.
“SMART Farm Activities
“Soil analysis–physical and chemical
“Seed germination tests
“Field replicated trials
“Population trials
“Pest management
“Soil fertility analysis
“Nutrient amendment trials
“Planting date trials
“Variety trials
“Outreach and development
“To learn more about the SMART Farms, visit our
website at: http://soybeaninnovationlab.illinois.edu/
Current SMART Farm partners:
“Ethiopia: EIAR and SIL
“Ghana: CSIR-SARI and SIL
“Zambia: IITA and SIL.”
“SIL’s partners on this project include:
“OMYA
“BASF” Learn more about the SMART Farm.
A large color photo shows soybeans growing on pinkishred soil. The caption: “The SIL SMART Farm serves as a
hub for research related to seed quality, soil improvement,
and varietal performance, and involves capacity and
institution building. Image credit: SIL.”
3632. Herman, Eliot M. 2017. Allergens in soybean.
In. Henry T. Nguyen, ed. 2017. Achieving Sustainable
Cultivation of Soybeans. Vol. 2. Diseases, Pests, Food and
Other Uses. London: Burleigh Dodds Science Publishing.
286 p. Illust. (color). Series: Burleigh Dodds Series in
Agricultural Science, No. 30. [128 ref]
• Summary: Contents: Introduction. Clinical allergies to
soybean. Infant food allergies and intolerance. Soybean IgE-
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binding proteins. Mitigating soybean allergens. Soybean
intolerance in aquaculture. Food allergy, biotechnology and
the risk of extrinsic introduced allergens. Summary. Where
to look for further information. Acknowledgements and
dedication.
As one of the eight FALPA-regulated food allergens,
soybean has a large impact on industrial food production.
Note: FALPA (or FALCPA) stands for “Food Allergen
Labeling and Consumer Protection Act of 2004” (FDA); it
will improve food labeling for the millions of consumers
who suffer from food allergies. FALPA identiﬁes only eight
allergens, which account of over 90% of all documented
food allergies. Address: University of Arizona, USA.
3633. Roseboro, Ken. 2017. Whitewash book reveals
“strategic deception” about safety of Roundup weed-killer.
Organic and Non-GMO Report (The) (Fairﬁeld, Iowa) No.
178. Nov. p. 22-24.
• Summary: “Glyphosate, the main ingredient in
Monsanto’s Roundup herbicide, is the most widely used
herbicide in the U.S. with more than 300 million pounds
sprayed every year, mostly with Monsanto’s Roundup Ready
genetically modiﬁed crops. Despite Monsanto’s claims of
safety, there have been growing concerns about negative
health and environmental impacts of glyphosate, backed by a
mounting body of published research.
“With a laser-like focus, veteran journalist Carey Gillam
has been chronicling the glyphosate controversy ﬁrst as a
senior correspondent for Reuters international news service
for two decades and now in her landmark book, Whitewash:
The Story of a Weed Killer, Cancer, and the Corruption of
Science.
“Gillam’s book goes to the heart of the debate over the
use of toxic chemicals in our foods and the extent to which
large corporations will push their billion dollar pesticide
agenda at the expense of public health.
“Gillam is currently research director for the nonproﬁt
consumer group U.S. Right to Know, whose mission is
to educate and inform consumers about the often-hidden
practices and policies that shape the food system.
“I recently interviewed Carey Gillam about Whitewash.
“What led you to write Whitewash? Carey Gillam: I was
inspired by more than 20 years working at Reuters, writing
about food and agriculture and the agro-chemical industry. I
also have a real admiration for farmers, who are on the front
lines, producing our food. But they are dealing with all these
chemicals, and they are being misled about the safety and
necessity of these chemicals.
“To me it’s a compelling story about how a very
powerful corporation has controlled the marketplace and
dominated it to such an extent that they have pushed this
dangerous chemical, glyphosate, in many ways and to such
pervasive use that it’s in our food supply, our water, and our
bodies. It literally touches every one of us, almost every time

we put something in our mouth. I thought this is an important
example of how out of balance we have gotten with pesticide
dependence in food production and how our regulators
are not necessarily putting public interest above corporate
interests. I felt there was a lot there that the public needed to
know.
“You gained access to Monsanto’s internal
communications and government agency documents. What
were some things that you found?
“Gillam: Jaw-dropping is the best way to describe some
of the documents that I and others have uncovered. As a
longtime journalist, I’m a bit of a hardened cynic. But to see
the level of deceit and intentional deception that Monsanto
has pursued to me is just jaw-dropping. The documents and
research demonstrate beyond a shadow of a doubt that this
is a company that worked very hard to manipulate scientiﬁc
studies, to collude with friends within regulatory agencies,
to alter or suppress information that would be harmful to
their interests, and to employ or collaborate secretly with
academics around the world–all to essentially trick the
public.
“It has been one deceit after another, year after year after
year. One example that really gets to me is Bruce Chassy
(former University of Illinois professor of food science). He
set up Academics Review, an online website that purports
to be an independent scientiﬁc review of scientists and
journalists. The documents discuss how Monsanto didn’t
want anybody to know they were involved, that they wanted
to be in the background. But Monsanto funds money for the
site, and they have a list of people to attack. It’s just such
a blatant, deceptive tactic. They set it up and fund it, and it
doesn’t look like Monsanto is behind it. Meanwhile they are
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funneling all this money to Professor Chassy through his
university and university foundation.
“And the questions I keep asking are: if glyphosate is
truly so safe, why does Monsanto feel the need to ghost write
research studies? Why do they pay academics to put their
names on papers and to draft their presentations? Why do
they get writers like (pro-GMO columnist) Henry Miller to
put articles in publications like Forbes? There would be no
need for all this if glyphosate was such a safe chemical.
“This is strategic deception. It’s not accidental or
ambiguous. It’s intentional, and it’s all about generating
billions of dollars in revenue for a very powerful company.
“What was an example of collusion between Monsanto
and government regulators?
“Gillam: A 1983 study looking at the impact of
glyphosate on mice is one example. The staff people,
toxicologists, and other scientists at EPA believed that the
study showed carcinogenicity of glyphosate. Monsanto
fought back on that, leveraged its political arm twisting
muscle, and was able to rope in enough high powered people
to shut down the toxicologists within the EPA. They were
able to get the interpretation of that study changed.
“I understand there are lawsuits against Monsanto by
people who say their cancers were caused by glyphosate. Tell
me about that.
“Gillam: The individual story that most resonated with
me is that of Teri McCall, whose husband Jack suffered
horribly before dying of cancer in 2015. The McCall family
lived a simple life, raising avocadoes and citrus fruits on
their Cambria, California farm, using no pesticides other than
Roundup in their orchards. Jack’s death from non-Hodgkin’s
lymphoma, a type of cancer linked to glyphosate, devastated
Teri and her children and grandchildren.
“That is how I open Whitewash. The ﬁrst chapter
also introduces a lot of other people suffering from nonHodgkin’s lymphoma. People who have lost loved ones or
are suffering from it, and believe it was from their use of
Roundup. There are about 3000 plaintiffs in the U.S. suing
Monsanto over this, and the plaintiffs’ attorneys expect the
number will grow to 10,000 plaintiffs.
“The allegations are almost identical: that Monsanto
knew and covered up that Roundup causes non-Hodgkin’s
lymphoma.
“IARC (International Agency for Research on Cancer)
said in March 2015, when they released their report on
glyphosate, that they found what they call limited evidence
linking it to cancer with the strongest of that evidence linking
it to non-Hodgkin’s lymphoma. Some studies show two to
three times the risk for non-Hodgkin’s lymphoma if you use
glyphosate multiple times a year.
“While IARC found limited evidence linking glyphosate
to non-Hodgkin’s lymphoma in humans, they found
sufﬁcient evidence of a link in animals. There is a much
more robust body of glyphosate/cancer research on animals;

studies involving mice and rats.
“Is there much published research showing a link
between negative health impacts and glyphosate?
“Gillam: There are a lot of published studies, and that’s
a whole chapter in my book. There have been studies done
all over the world that raise questions about glyphosate
safety for genotoxicity issues, genetic mutations with speciﬁc
types of cancer, chromosomal damage, and how it effects
other bodily functions and the DNA.
“Monsanto is now introducing dicamba resistant GM
crops with a dicamba herbicide formula. This year 3.1
million acres of crops have been damaged by dicamba drift.
What are your thoughts about this?
“Gillam: This goes to the bigger picture of what I
hope to convey in Whitewash. We have lost any sense of
balance, and we are on a pesticide treadmill. It is insane to
address an herbicide resistant weed problem that stems from
overuse of an herbicide, by pouring on more of that herbicide
in combination with another, perhaps more dangerous,
herbicide. You are not solving problems; you are simply
pushing problems down the road, and making them bigger.
It’s not smart, and that’s not just me saying that but also
agricultural experts. But it’s proﬁtable for some big chemical
companies.
“When you were a reporter at Reuters, there was
pressure from corporate interests to have you removed from
writing about GMOs and pesticides. Can you tell me about
this?
“Gillam: There was pressure from day one from
Monsanto and others in the agrochemical industry, but
primarily from Monsanto. They were constantly on me and
or an editor if they didn’t feel a story was favorable to them.
In 2012 or 2013, glyphosate started to become a big issue. It
was partly because of GMO labeling initiatives and because
research was raising questions about the safety of glyphosate
and weeds were becoming resistant to it. So I was writing
more and more about those problems. There were calls
for me to be removed from my beat (covering GMOs and
pesticides). The Academics Review website that was secretly
set up by Monsanto attacked me. They said that I shouldn’t
be reporting both sides of the issue because the science was
settled and that I was wrong to quote critics and shouldn’t
raise questions. It became very difﬁcult to do my job at
Reuters with so much pressure from the industry and from an
editor who was concerned about the complaints.
“What do see as solutions to the GMO-pesticide
treadmill?
“Gillam: There is a whole chapter in the book on
seeking solutions. The book doesn’t say to buy only
organic though I talk about organic and its beneﬁts. Organic
agriculture is a way to reduce the pesticide load and improve
soil health. Farmers don’t have go organic necessarily but
they do have to look for alternatives to pesticides, such as
more cover cropping and diversity in crop rotations; just the
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time-honored traditional farming methods. There is a whole
lot you can do with just more diversity in your ﬁelds. In a
lot of ways the last chapter is all about getting off pesticide
dependence. For example, rethinking corn; do we need this
much corn? And rethinking government policies; what we
are subsidizing and what we are encouraging.
“What do you hope readers take away from Whitewash?
“Gillam: I hope readers will want to be engaged in the
larger discussion and debate about how we build a future that
adequately balances the risks and rewards associated with
these pesticides. As Whitewash shows, the current system
is designed to pump up corporate proﬁts much more than it
is to promote long-term environmental and food production
sustainability. There are many powerful forces at work to
keep the status quo, to continue to push dangerous pesticides,
almost literally down our throats. It’s up to the rest of us to
push back.
“I guess the message in my book is let’s all take a
deep breath, realize that we’ve gone on off the deep end on
pesticide use, and reﬂect on how that is damaging our health
and our environment, and what steps we can all take to get
back into balance.” Address: Editor.
3634. IITA. 2017. Annual report 2017. 50 years of research
and development: serving African farmers and communities.
Ibadan, Nigeria: International Institute of Tropical
Agriculture (IITA). 116 p. http://www.iita.orghttp://www.iita.
org/wp-content/uploads/2019/01/2017-IITA-annual-report.
pdf [30+ ref]
• Summary: Soy is mentioned 69 times in this annual report,
which starts with a message from the Board Chair, Dr. Bruce
Colman, and the General Director, Dr. Nteranya Sanginga;
it focuses on the celebration of IITA’s 50th Anniversary
in 2017 and its many achievements during those 50 years.
Production of Nodumax soybean inoculum at an IITA
production facility is mentioned.
Page 8: “Impact on agriculture: Presently, IITA has
become the largest international agriculture research center
in tropical Africa, contributing to food and nutrition security
in the region. Its research has produced many improved
varieties in most major African staples that include banana
/ plantain, cassava, cowpea, maize, soybean, and yam;
improved overall agricultural productivity; and created
wealth for farmers and value chain actors, while making
signiﬁcant contributions to national economic development.”
IITA has introduced soybean as a food and cash crop
in West Africa, with emphasis on the soybean’s nutritional
value.
Page 9: “In 2016, IITA received the Al-Sumait Food
Security Prize for Development in Africa... IITA was cited
as “a leading Africa-based crop center and a member of
CGIAR, focusing on research and development of the key
African food crops: banana and plantain, cassava, cowpea,
maize, soybean, and yam...”

Page 12: “Soybean: IITA soybean breeding essentially
developed this species as a viable crop in many parts of
sub-Saharan Africa. The development and introduction
of soybean lines with ‘promiscuous nodulation’ and the
bringing together of this trait with desirable production
characteristics, greatly increased the yield of soybean,
particularly in Nigeria. To these was added greater seed
lifespan to overcome decline of viability before planting.
Until their development starting in the early 1980s, highyielding varieties successful in other parts of the world,
could not be grown in sub-Saharan Africa without rhizobial
inoculation. The impact of greater soybean production from
adoption of new varieties and the promotion of its utilization
in various food forms were seen in the enhanced nutritional
status of children. New varieties have been developed and
released in Nigeria that combine high yields with resistance
to soybean rust that threatens increase in, and stability of,
production of the crop.”
“NARS” stands for “national agricultural research
systems.” “ISFM” stands for “Integrated Soil Fertility
Management.”
Page 17: A color photo shows soybean roots with
many root nodules. The caption: “Nodumax, an effective
rhizobium inoculant, produced at the Business Incubation
Platform at IITA, can increase soybean yields by 25% and
facilitate biological nitrogen ﬁxation to the equivalent of 100
kg of fertilizer N per hectare. This work is supported by the
N2Africa project. Photo by K. Fred, IITA.”
Page 27: “Multiple stress tolerant soybean varieties on
the horizon,” by Godfree Chigeza. Despite positive trends
in soybean production, average soybean yields in Africa
of approximately 1.1 t/ha are much lower than the global
average of nearly 2.5 t/ha. Most of the constraints to the
crop’s production are due to the impact of climate change,
which tends to be greater in sub-Saharan Africa than in other
regions. Impact includes erratic rainfall patterns and annual
totals; shifts in the rainy season; an increase in dry spells and
hot weather conditions, which lead to crops being exposed to
drought conditions; and increased prevalence and sporadic
occurrences of pests and diseases. These constraints pose
new challenges for breeders to develop and disseminate new
soybean varieties with improved yield potential as well as
tolerance to multiple stresses to safeguard yield in the event
of adverse climatic conditions.
“Developing high-yielding, multiple stress tolerant
soybean varieties through multidisciplinary partnerships is
at the core of IITA’s soybean breeding program. The speciﬁc
objectives include: (i) developing well coordinated and
characterized soybean trait pipelines that include drought
tolerance, rust resistance, phosphorus use efﬁciency, and
high biological nitrogen ﬁxation (BNF); (ii) accelerating
cultivar development pipelines by putting together the
must-win traits; (iii) establishing an effective breeding
management and bioinformatics database for soybean;
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and (v) capacity and capability building through training
postgraduate students and mentorship of breeders in the
national agricultural research systems (NARS).
“During the 2017 season, germplasm acquisition,
introgressions, and evaluation of preliminary and advanced
soybean trials were done both in Nigeria and southern
African countries in a well-deﬁned and structured high-level
process that delineates effective delivery of diverse varieties
from IITA to the NARS and private seed companies.
“Germplasm acquisition and introgression–Evaluating
rust resistance lines for yield and introgression of Rpp rust
resistance genes into IITA elite lines:
“Acquisition of new germplasm during 2017 included
evaluating some rust resistant lines from the USDA
germplasm collection at Ibadan, Nigeria. Results from the
evaluation indicated that only one known rust resistant
accession PI635999 (Rpp 3&4) was moderately adapted to
tropical conditions. The other known rust resistant accessions
were not adapted. Crosses between the rust lines and IITA
were developed and marker-assisted selection (MAS) will
be used to select the resistant progenies from the crosses.
Preliminary and advanced variety trials
“During the 2017 season, preliminary variety trials
and advanced variety trials were planted in Malawi,
Mozambique, Nigeria, and Zambia to determine the
performance of varieties under different environmental
conditions, which included drought and low soil phosphorus
conditions. The trials consisted of 30-40 lines per set
including checks. Genotypes exhibited signiﬁcant differences
for several agronomic and disease traits. On average, the
best ﬁve experimental genotypes showed a signiﬁcant
yield advantage of between 5 and 16% better than the
best commercial check (Fig. 2). As per product concept,
experimental lines yielding greater than 5% compared
to the best check will be advanced to the next stage of
evaluation if other agronomic traits such as resistance to
shattering, lodging, diseases, and having an acceptable
seed size meet the criteria. For example, in Ghana, TGx
1844-22E distributed through Soybean International Trials
(SIT) and having excelled in the advanced trials in Nigeria
in 2015, is going through variety registration, https://
mailchi.mp/illinois/have-a- look-atsils-latestmonthlydigest?e=807cdd1b85, providing farmers with a wide range
of choices to use multiple stress tolerant varieties to improve
their production.”
At the end is an excellent bibliography. Address: PMB
5320, Oyo Road, Ibadan, Nigeria.
3635. Gillam, Carey. 2017. Whitewash: the story of a weed
killer, cancer and the corruption of science. Washington
(DC), Covelo (Calif.), London: Island Press. xiv + 305 p.
Index. 24 cm. [404 endnotes]
• Summary: A superb book by an outstanding and
experienced researcher and writer. Contents: About Island

Press. Preface. Introduction: A silent stalker. 1. What killed
Jack McCall? [who died in Dec. 2015 after a painful and
perplexing battle with non-Hodgkin lymphoma]. 2. An
award-winning discovery [glyphosate]. 3. The “Roundup
Ready” rollout [Roundup is a formulated product, not pure
glyphosate]. 4. Weed killer for breakfast. 5. Under the
microscope. 6. Spinning the science. 7. A poisoned paradise
[The Hawaiian Islands]. 8. Angst in Argentina. 9. Uproar in
Europe. 10. When weeds don’t die, but butterﬂies do. 11.
Under the inﬂuence. 12. Seeking solutions. 13. Epilogue.
Acknowledgements. Notes. About the author.
Page 10: “The lawsuits [against Monsanto] began
after a team of World Health Organization (WHO) cancer
experts announced in March 2015 that they had determined
glyphosate was a probable human carcinogen.”
This book focuses on Roundup (a formulated product
based on glyphosate) as a possible cause of “non-Hodgkin
lymphoma (NHL),” a type of cancer that forms in the body’s
lymphatic system and can appear almost anywhere in the
body (p. 8). According to the index, NHL is mentioned on
pages 8-11, 13-15, 85-86, 93, and 187. Address: Overland
Park, Kansas.
3636. Wilbur, Jaime F. 2018. Development and reﬁnement
of integrated management strategies for Sclerotinia stem rot
of soybean. PhD thesis, University of Wisconsin-Madison,
Plant Pathology Dep. ii + 369 p. Typewritten. 28 cm. [50+
ref]
• Summary: “Abstract: Sclerotinia stem rot (SSR), or white
mold, is caused by Sclerotinia sclerotiorum and is one of
the top ten yield reducing diseases of soybean worldwide.
Complete commercial resistance is confounded by an
incomplete understanding of resistance mechanisms and the
diversity within S. sclerotiorum populations. Characterization
of a diverse isolate collection facilitated the selection of a
representative panel of isolates for use in ongoing germplasm
resistance evaluations. These isolates were used to further
identify candidate germplasm lines exhibiting durable SSR
resistance for further integration into commercial soybean
cultivars. Monitoring infection of resistant and susceptible
lines further helped to understand S. sclerotiorum infection
and potential resistance mechanisms. Chemical control is
also currently incomplete and, in some cases, unnecessary
as disease development requires conditions conducive for
simultaneous apothecial germination, ascospore release,
and soybean ﬂowering. Multiple site-years of fungicide
efﬁcacy trials were evaluated using meta-analyses to identify
effective control programs, which will assist growers in
making economical management decisions. Risk assessment
tools are sometimes used to more accurately predict
the timing of effective fungicide applications; however,
reliable tools were not available in soybean systems prior
to this research. In the SSR pathosystem, dense canopies,
cool temperatures, high relative humidity, and moist soil
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conditions have been shown to favor S. sclerotiorum
infection and subsequent disease development. Additionally,
studies have shown that apothecial development is sensitive
to a narrow range of ultraviolet wavelengths (276-319
nm). Virtual weather data and detailed epidemiological
studies have led to the development and validation of
models for non-irrigated and irrigated ﬁelds which predict
apothecial presence based on 30-day averages of mean
air temperature, relative humidity, and maximum leaf
wetness. These models will be incorporated into a mobile
web-based recommendation tool. Moreover, controlled
environment and in-ﬁeld light studies have identiﬁed a
crucial range of light (295-330 nm) which are required for
apothecial development and could be targeted to further
improvement of SSR management. Overall, the development
of germplasm with broad-spectrum resistance, the study of
resistance mechanisms, multiple site-year fungicide efﬁcacy
evaluations, and an optimized spray advisory system will
provide a new, fresh approach to integrated management of
SSR in soybean.” Address: Madison, Wisconsin.
3637. Betts, Lynn. 2018. Measure dicamba risks: new
formulations are effective, but weed scientists say vapor and
drift losses are biologically signiﬁcant. Corn and Soybean
Digest. March. p. 4, 6.
• Summary: There has been a love-hate relationship between
farmers and dicamba for years. Maps show: (1) “Estimated
dicamba-injured soybean acreage (Reported by state weed
scientists, Oct. 15, 2017).” Total: 3.6 million acres of
soybeans were injured by dicamba. (2) “Ofﬁcial dicambarelated injury investigations (Reported by state agricultural
departments, Oct., 2017).” Total: 2,708 injury investigations.
Dicamba works, but it is “also known for its ability to
move off target through volatization and particle drift, where
it can cause serious damage.” The warmer the temperature,
the more it moves off target.
It was widely used from about 1971 into the 1980s,
when dicamba-based Banvel used in combination with 2,4D was the most popular post-emergence herbicide program
for corn production. Today its use is recommended only as a
preemergence herbicide on Xtend soybeans.
Soybeans are hypersensitive to damage at the
reproductive stage when the plant is blooming.
Dicamba is used more in southern states than in the
north.
Note: Why are farmers using dicamba? Because many
weeds have evolved resistance to Roundup. Here is an
example of the pesticide treadmill.
3638. Lana, Felippe Dalla; Paul, P.A.; Godoy, C.V.; et al.
2018. Meta-analytic modeling of the decline in performance
of fungicides for managing soybean rust after a decade of use
in Brazil. Plant Disease 102(4):807-17. April. [42 ref]
• Summary: In 2001 soybean rust was ﬁrst reported in

Paraguay and Brazil. Now, 17 years later, Brazil in on the
“pesticide treadmill,” as more and more pesticides are
required to get the same results.
Note: The e-Xtra logo stands for “electronic extra” and
indicates that this supplementary ﬁle is published online.
Address: 1-2. Dep. of Plant Pathology, Ohio State University,
Ohio Agricultural Research and Development, Center,
Wooster, Ohio 44691.
3639. Akpertey, A.; Singh, R.J.; Diers, B.W.; Graef, G.L.;
Mian, M.A.R.; Shannon, J.G.; Scaboo, A.M.; Hudson, M.E.;
Thurber, C.S.; Brown, P.J.; Nelson. R.L. 2018. Genetic
introgression from Glycine tomentella to soybean to increase
seed yield. Crop Science 58(3):1277-91. May/June. [63 ref]
• Summary: “Commercial soybean... breeding in the
United States currently relies on a narrow genetic base.
Approximately half of the genetic contribution, calculated
by pedigree analysis, comes from only ﬁve ancestral lines,
and >80% of the North American gene pool was derived
from fewer than a dozen introductions (Gizlice et al., 1994).
For decades, but more intensely in recent years, efforts have
been made to incorporate exotic soybean germplasm into the
breeding pool.”
Species are separated by barriers preventing
hybridization and gene ﬂow. Harlan and de Wet (1971)
proposed an informal three gene pool concept in which
species are classiﬁed as being part of the primary (GP-1),
secondary (GP-2), and tertiary (GP-3) gene pools according
to plant breeders’ experience with the rate of successful
hybridization. Crosses within GP-1 species can be made
easily and produce hybrids that are vigorous, exhibit normal
meiotic chromosome pairing, and possess total fertility. GP-2
consists of species that can be crossed with GP-1 with some
problems of F1 infertility. GP-3 is the outer limit of potential
genetic resources associated with cultivated species.”
“Glycine tomentella is a species complex with plants
having chromosome numbers of 2n = 38, 40, 78, and 80.
They can be further subdivided into ﬁve diploid and six
tetraploid forms, each of which could be considered a species
on the basis of reproductive isolation (Doyle et al., 2004).
Hymowitz and Singh (1984) produced the ﬁrst fertile G. max
x G. tomentella (2n = 118) amphidiploids from an F1 hybrid
produced by Newell and Hymowitz (1982) and later repeated
by Newell et al. (1987), both of whom doubled chromosome
numbers of F1 hybrids (2n = 59) grafted onto soybean using
colchicine (Cheng and Hadley, 1983). Singh and Nelson
(2015) successfully hybridized G. max to G. tomentella
and produced fertile soybean plants, some of which were
evaluated in this study.
“Several useful traits have been identiﬁed in G.
tomentella. Such reported traits include disease resistances
to soybean rust (Phakopsora pachyrhizi Syd.) (Schoen et
al., 1992; Hartman et al., 1992), soybean cyst nematode
(Heterodera glycines Ichinohe) (Brucker 2004; Patzoldt
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et al., 2007), Bean pod mottle virus (Zheng et al., 2005),
Sclerotinia stem rot [Sclerotinia sclerotiorum (Lib.) de
Bary] (Hartman et al., 2000), and sudden death syndrome
[Fusarium solani (Mart.) Sacc. f. sp. glycines] (Hartman et
al., 2000). To date, no effort has been devoted to using this
species to increase the seed yield of soybean.” Address: 1.
Dep. of Crop Sciences, Univ. of Illinois.
3640. Childs, Silas P.; Buck, James W.; Li, Zenglu.
2018. Breeding soybeans with resistance to soybean rust
(Phakopsora pachyrhizi). Plant Breeding DOI:10.1111/
pbr.12595. [108 ref]
Address: 1. Inst. of Plant Breeding, Genetics and Genomics,
Dep. of Crop and Soil Sciences, Univ. of Georgia, Athens,
Georgia.
3641. Khojely, Dalia M.; Ibrahim, S.E.; Sapey, Enoch; Han,
T. 2018. History, current status, and prospects of soybean
production and research in sub-Saharan Africa. Crop Journal
(The) 6(3):226-35. June. Published online April 15. [94 ref]
• Summary: Contents: 1. History of soybean introduction
and cultivation in SSA (Sub-Saharan Africa). 2. Current
status of soybean production in SSA. 3. Soybean utilization
in SSA. 4. Soybean research in SSA. 4.1. Scientiﬁc stafﬁng
of national soybean improvement programs in SSA. 4.2.
Breeding tropical soybean for SSA. 4.2.1. Introduction of
soybean germplasm to SSA. 4.2.2. Variety development and
adoption in SSA. 4.2.3. Breeding “promiscuous” varieties for
nodulation with Rhizobium. 4.2.4. Use of the long juvenile
(LJ) trait in tropical soybean breeding. 4.3. Soybean crop
management and soil fertility in SSA. 5. Potential of the
soybean industry in SSA. Acknowledgments. References.
1. History of soybean introduction and cultivation in
SSA: Sub-Saharan Africa (SSA) is geographically the area
of the African continent that is situated south of the Sahara,
approximately between 15ºN and 35ºS. SSA comprises
48 countries and has a total area of 21.2 million square
kilometers and 600 Mha of arable land, of which <10% is
currently cultivated. Thus, SSA is the largest underutilized
land reserve in the world.
“Soybean has a relatively brief history of introduction
and commercial cultivation in SSA countries [1]. It was
introduced to SSA in the 19th century by Chinese traders
along the east coast of Africa [2]. The ﬁrst record of
cultivation of soybean in South Africa was in 1903 [3].
Soybean was ﬁrst cultivated in Tanzania in 1907 and Malawi
in 1909 [2]. In 1908, soybean was introduced to Nigeria
[3] and was cultivated as an export crop in a small area in
Benue state, where the introduced variety `Malayan’ was
adopted. The crop is usually grown in smallholdings in
mixed cropping with sorghum or maize or as an intercrop
in citrus orchards. Like Nigeria, Zaire has a long history of
soybean production by indigenous farmers. Soybeans were
introduced and promoted ﬁrst by missionaries before the

nation gained independence, and are considered a medicinal
food to prevent and cure the wasting effects of malnutrition
in Zaire. Soybean was ﬁrst introduced to Sudan in 1910 [3].
Further introductions in the country were made in 1912,
and in 1949, soybean was planted in southwest Sudan
to prevent severe malnutrition among infants, children,
and pregnant and lactating women [4]. Further soybean
introductions were continued [5] with special efforts to
encourage soybean cultivation in SSA. 2. Current status
of soybean production in SSA Agriculture is the primary
industry and the development driver in SSA. There is a
wide range of agro-ecological regions in SSA, including
three major zones: moist savanna, Sudan savanna, and
mid-altitude zones, representing respectively 29%, 31%,
and 40% of the total cropland in SSA. The three zones are
considered to be of high potential for growing soybean
[6]. The moist savanna zone, which has high potential for
crop and livestock production and is widely viewed as the
emerging breadbasket of SSA, is characterized by a growing
period of 150 to 270 days, adequate rainfall (900-1100
mm), high solar radiation, fertile soils, and low disease and
insect pressures. Late-maturing soybean varieties are most
suitable for this zone. The Sudan savanna has annual rainfall
of 600 mm [7]. This zone is frequently subject to drought
stress during crop growth and development, and extra-earlymaturing and drought tolerant soybean varieties are grown
and perform well in this zone. The mid-altitude regions
also have conditions favorable for high soybean yields,
including cool temperatures (permitting good crop growth),
adequate rainfall (700-900 mm) in most areas, and some
fertile volcanic soils. The soybean planting area in SSA has
increased dramatically, from 20,000 ha in the early 1970s
to 1,500,000 ha in 2016. This increase has been the primary
factor in raising soybean production in SSA by 177-fold,
from 13,000 t [metric tons] in the early 1970s to 2,300,000 t
in 2016 [8]. Average soybean yield in SSA has stagnated at
1.1 t per ha in the last four decades, in contrast to the world
average of 2.4 t per ha. The low soybean yields in SSA
may be accounted for largely by poor-performing varieties
and lack of sustained rhizobial inoculant use and fertilizer
application [9].
“In SSA, South Africa is the largest soybean producer in
2016, followed by Nigeria, Zambia, and Uganda [8]. Other
SSA countries, including Zimbabwe, Malawi, Ghana, Sudan,
and Ethiopia, have also experienced sizeable commercial
soybean expansion.” Planting area and production in the
leading soybean-producing countries in SSA during 19872016 are shown in Fig. 1; Fig. 2, respectively. Average
yields in South Africa, Nigeria, Zambia, and Uganda during
2012 to 2016 are presented in Table 1. In 2016, South
Africa (2290 kg per ha) and Zambia (1940 kg per ha) had
the highest average yields, followed by Nigeria (960 kg per
ha) and Uganda (600 kg per ha) in SSA. During the last two
decades, Nigeria, South Africa, and Uganda have maintained
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their positions as leading soybean-producing countries in
the region. The reasons behind their successful soybean
production include (1) governmental policies to produce food
locally rather than depending on imports; (2) progress in
research to improve varieties and practices adapted to a wide
range of agro-climatic zones; (3) emphasis on developing
recipes that substitute or incorporate soybeans in traditional
foods; (4) willingness of local manufacturers to use soybeans
in baby foods and for vegetable oils and animal feeds; and
(5) promotion of soybean production and utilization by
organizations, agricultural development projects, hospitals,
schools, and local governments. South Africa and Nigeria
offer the best examples in SSA of the potential for soybean
production and use. Soybean production has increased
dramatically, from 84,000 t in 1987 to 1,320,000 t in 2016 in
South Africa and from 40,000 t in 1987 to 680,000 t in 2016
in Nigeria (Fig. 2). Address: 1. MOA Key Lab of Soybean
Biology (Beijing), Institute of Crop Sciences, Chinese
Academy of Agricultural Sciences, Beijing 100081, China;
Gezira Research Station, Agricultural Research Corporation
(ARC), Wad Medani, Sudan.
3642. Franke, A.C.; van den Brand, G.J.; Vanlauwe, B.;
Giller, K.E. 2018. Sustainable intensiﬁcation through
rotations with grain legumes in Sub- Saharan Africa: A
review. Agriculture, Ecosystems and Environment 261:17282. July 1. [148 ref]
• Summary: “We conducted a systematic review of literature
on the residual effects of grain legumes in cereal-based
systems of sub-Saharan Africa (SSA) to quantify the
magnitude and variability of rotational effects, to explore
the importance of environmental and management factors
in determining variability and to evaluate the evidence of
the different mechanisms that explain rotational effects. We
retrieved 44 unique publications providing 199 observations
comparing continuous cereal performance with that of a
grain legume-cereal rotation. The overall mean yield increase
of 0.49 t [metric tons of] grain per ha, equal to an increase of
41% of the continuous cereal yield, is highly signiﬁcant, but
the variability in residual effects is large. Effects were more
pronounced in southern Africa, the highlands of East Africa
and the Guinea savannah, and less in the humid forest/
derived savannah of West Africa and the Sudano-Sahelian
zone. Maize showed stronger yield responses after a legume
than millet and sorghum. Agro-ecological zone and cereal
type were however confounded. All grain legume types
signiﬁcantly improved cereal yields, with stronger residual
effects observed after soybean and groundnut than after
cowpea. Fertiliser nitrogen (N) application to cereals reduces
the residual effects of legumes, but the response at 60-120 kg
N per ha still equalled 0.32 t per ha or 59% of the response
when no N is applied. The sustained beneﬁts with large N
applications indicate the importance of non-N effects. While
mechanisms for improved soil phosphorus (P) availability

after grain legumes have been studied in some detail, it
remains uncertain how important these are in farmers’ ﬁelds.
Grain legumes are unlikely to have a major inﬂuence on the
availability of nutrients other than N and P, or on soil pH.
Beneﬁcial impacts of grain legumes on soil organic matter
content can occur if legumes contribute to a greater overall
cropping productivity, but studies generally report no such
impacts. Evidence of impacts of grain legumes on weeds
is limited to striga. Studies on the impacts on nematode
pressure in cereals are inconclusive, probably because
legumes act as a host for some of the key nematode genera
that harm maize. The impact on the pressure of other pests
and diseases in cereals is probably important, but evidence
on this from SSA is lacking. Future research on N2-ﬁxation
by grain legumes and residual N beneﬁts should focus
on explaining the wide variability observed among sites.
There is a clear need for more detailed mechanistic studies
to assess the occurrence and relevance of non-N effects of
grain legumes, particularly in relation to common pests and
diseases in cereals.”
Note: Soy is mentioned 39 times in this article. Address:
1. Soil, Crop and Climate Sciences, Univ. of the Free State,
PO Box 339, Bloemfontein 9300, South Africa.
3643. Arsenault-Labrecque; Geneviève; Sonah, Humira;
Lebreton, Amandine; Labbé, Caroline; Marchand,
Geneviève; Xue, Allen; et al. 2018. Stable predictive markers
for Phytophthora sojae avirulence genes that impair infection
of soybean uncovered by whole genome sequencing of 31
isolates. BMC Biology 16:80. Published 26 July 2018. [43
ref]
• Summary: “Background: The interaction between
oomycete plant pathogen Phytophthora sojae and soybean
is characterized by the presence of avirulence (Avr) genes
in P. sojae, which encode for effectors that trigger immune
responses and resistance in soybean via corresponding
resistance genes (Rps). A recent survey highlighted a rapid
diversiﬁcation of P. sojae Avr genes in soybean ﬁelds and
the need to deploy new Rps genes. However, the full genetic
diversity of P. sojae isolates remains complex and dynamic
and is mostly characterized on the basis of phenotypic
associations with differential soybean lines.”
“Conclusions: This comprehensive genomic analysis
of seven Avr genes of P. sojae in a population of 31 isolates
highlights that genomic signatures can be used as accurate
predictors of phenotypes for compatibility with Rps genes in
soybean. Our ﬁndings also show that spontaneous mutations,
often speculated as a source of aberrant phenotypes, did not
occur within the conﬁnes of our experiments and further
suggest that epigenesis or gene silencing do not account
alone for previous discordance between genotypes and
phenotypes. Furthermore, on the basis of newly identiﬁed
virulence patterns within Avr1c, our results offer an
explanation why Rps1c has failed more rapidly in the ﬁeld

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1313
than the reported information on virulence pathotypes.”
Address: 1. Département de Phytologie, Université Laval,
Québec, QC, Canada.
3644. Rani, Anita; Kumar, Vineet; Gill, B.S.; Shukla, S.;
Rathi, P.; Singh, R.K. 2018. Mapping of duplicate dominant
genes for mungbean yellow mosaic India virus resistance in
Glycine soja. Crop Science 58(4):1566-74. July/Aug. [52 ref]
• Summary: “Glycine soja Siebold & Zucc. PI 393551
carries gene(s) for resistance to yellow mosaic disease,
which is caused by Mungbean yellow mosaic India virus
(MYMIV). Yellow mosaic disease is a serious constraint
to soybean [Glycine max (L.) Merr.] production in India.”
Address: 1-2&4: Indian Council of Agricultural Research
(ICAR), Indian Institute of Soybean Research, Indore
452001, Madhya Pradesh, India.
3645. Basnet, Pawan. 2018. Evaluation of alternative hosts
and management strategies for soybean cyst nematode in
South Dakota. MSc thesis, South Dakota State University.
xiii + 130 p. Illust. 28 cm. Electronic Theses and
Dissertations, 2684 [314 ref]
• Summary: The Abstract begins: “The soybean cyst
nematode (SCN; Heterodera glycines, Ichinohe) is an
important pathogen of soybean in South Dakota which
causes signiﬁcant yield losses. SCN has been found in 30
South Dakota counties as on 2017 and is estimated to cause
yield loss of 1.9 Metric tons (Mt) annually. SCN has diverse
crop and weed hosts as it can reproduce in several crops and
weeds. The presence of Heterodera glycines (HG) types
can reduce the effectiveness of SCN-resistant cultivars and
the HG types reproduction on weed hosts can negate the
effectiveness of crop rotation by continued build-up in the
ﬁeld. This study examined the alternative weed hosts of
SCN in South Dakota based on ﬁeld and greenhouse studies.
Out of 63 weed species studied, ﬁeld pennycress and purple
deadnettle were determined to be the good hosts whereas
white clover, common mallow, shepherd’s purse, Canada
thistle and cocklebur were determined to the poor hosts of
SCN in South Dakota.
“This research also investigated the reproduction
of three commonly found HG types 0, 2.5.7, and 7 on
three major weed hosts of SCN in the United States:
purple deadnettle, ﬁeld pennycress, and henbit relative
to a susceptible check, Williams-82, under greenhouse
conditions. SCN reproduction was found to be inﬂuenced
by the type of weed species, HG types and their interaction.
SCN reproduction was highest for HG type 2.5.7 (FI =
6.4) followed by HG type 7 (FI = 6.1) and HG type 0 (FI
= 5.9). Similarly, among weed species, henbit (Lamium
amplexicaule) was found to harbor highest SCN cysts
followed by purple deadnettle (Laminum purpureum) (FI
= 6.9) and ﬁeld pennycress (Thalpsi arvense) (FI = 4.8).
These results indicate that all the three weeds considerably

supported SCN HG types tested and hence these weeds
should be managed proactively as an important component
of SCN management strategies.
Note: FI stands for “female index.” Address: Dep. of
Agronomy, Horticulture and Plant Science, South Dakota
State Univ.
3646. Xiang, Ni; Lawrence, Kathy S.; Donald, Patricia A.
2018. Biological control potential of plant growth-promoting
rhizobacteria suppression of Meloidogyne incognita on
cotton and Heterodera glycines on soybean: A review.
J. of Phytopathology 166(7-8):449-58. Aug. https://doi.
org/10.1111/jph.12712. [107 ref]
• Summary: During the past decade there has been an
increasing market for biopesticides and an increasing number
of microbial control studies concerning plant-parasitic
nematodes–such as the nematodes that infect soybeans. This
is an excellent review of this new approach. Address: Dep.
of Entomology and Plant Pathology, Auburn University,
Auburn, Alabama.
3647. Li, Shuxian. 2018. Development of a seedling
inoculation technique for rapid evaluation of soybean
for resistance to Phomopsis longicolla under controlled
conditions. BMC Plant Methods (Open Access) 14:81.
Published 11 Sept. 2018.
• Summary: “Background: Phomopsis seed decay (PSD)
of soybean (Glycine max L. Merr.) is caused primarily by
the seed-borne fungal pathogen Phomopsis longicolla T.W.
Hobbs. The PSD disease reduces seed quality and yield
worldwide. Development of effective techniques to evaluate
soybean for resistance to PSD can facilitate identiﬁcation
of new sources of host resistance to manage the disease.
This study was undertaken to develop and utilize a rapid
cut-seedling inoculation technique to evaluate soybean
genotypes for resistance to P. longicolla under controlled
conditions.
“Results: There were no signiﬁcant differences in stem
lesion length determined as the area under disease progress
curve at 24ºC and 30ºC. The 21 and 14-day-old seedlings
were more susceptible than the older seedlings. Inoculation
with 7 or 14-day-old pathogens caused higher values of
AUDPC than older pathogen cultures. Isolates MS17-1 was
the most aggressive isolate from the test of 25 isolates from
seven states in the U.S. Eighteen previously reported ﬁeld
PSD-resistant accessions had signiﬁcantly lower AUDPC
than the susceptible checks and other entries (P ó 0.05).
“At least 70 countries grew soybean in 2015 [1]. Global
production of soybean was over 340 million metric tons
in 2017 [2]. However, soybean production was suppressed
by many diseases. Over 200 soybean pathogens have been
identiﬁed, of which, approximately 35 are believed to be of
economic importance [1].”
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3648. Roseboro, Ken. 2018. Beginning of the end for
Roundup? Groundskeeper who used weedkiller and
developed cancer awarded $289 million in landmark ruling
against Monsanto; 8,000 similar lawsuits against company
slated to go to court. Organic and Non-GMO Report (The)
(Fairﬁeld, Iowa) No. 183. Sept/Oct. p. 14, 16-17.
• Summary: At the top of the page is a large color photo
showing the plaintiff and his legal team (including Robert
Kennedy, Jr.). The large overhead caption: “$289.2 million
landmark verdict against Monsanto.”
“In a stunning decision, a San Francisco jury recently
found that Monsanto’s glyphosate herbicide, Roundup,
contributed to a school groundskeeper’s non-Hodgkin
lymphoma.
“The jury awarded Dewayne ‘Lee’ Johnson’s $39.3
million in compensatory damages and an additional $250
million in punitive damages, ruling that Monsanto acted
‘with malice or oppression.’ The verdict was reached in
the ﬁrst personal liability lawsuit against Monsanto over
Roundup’s role in causing non-Hodgkin lymphoma.
“’Very signiﬁcant ruling’: The court decision was a
massive blow to Monsanto, which has claimed that its
glyphosate-based Roundup herbicide was safe. But the jury
wasn’t convinced as evidenced by their verdict against the
company.
‘”It’s a very signiﬁcant ruling,’ said Charles Benbrook,
visiting scholar at the Bloomberg School of Public
Health, Johns Hopkins University, and an expert for
Johnson’s attorneys. ‘The judgment of the jury was that
the preponderance of the evidence supported the fact that
Lee Johnson’s use and exposure to Roundup herbicide
contributed to his cancer. And they also concluded that
Monsanto failed to warn users about the potential cancer
risk. The fact that Monsanto has so egregiously overstated
the evidence suggesting that Roundup is essentially nontoxic weighed heavily on the minds of the jurors.’
“Co-lead trial counsel Brent Wisner said the verdict was
a result of newly revealed conﬁdential Monsanto documents.
“’We were ﬁnally able to show the jury the secret,
internal Monsanto documents proving that Monsanto has
known for decades that glyphosate and speciﬁcally Roundup
could cause cancer. We are proud that an independent jury
followed the evidence and used its voice to send a message
to Monsanto that its years of deception regarding Roundup
are over, and that they should put consumer safety ﬁrst over
proﬁts.’
“The internal documents revealed, among other things,
that a scientiﬁc advisor hired by Monsanto told the company
that past testing for Roundup was insufﬁcient because
glyphosate, the active ingredient in Roundup, was tested in
isolation without the other chemical ingredients that make up
the Roundup formulation.
“Johnson, who worked as a groundskeeper for a school
district in Benicia, California, argued that his use of and

exposure to Roundup caused his cancer. He may have only
a few months to live, according to his doctors. Johnson, a
father of three, told the jury that Monsanto should have not
let him spray the herbicide near schoolchildren. ‘I never
would’ve sprayed that product on school grounds or around
people if knew it would cause them harm.’”
“Many more Monsanto documents will be presented
in future cases Monsanto, which was purchased by Bayer
this year, said it would appeal the decision. Company vice
president Scott Partridge said he was conﬁdent his company
would win an appeal.
“Bayer, which now must deal with Monsanto’s legal
troubles, released a statement saying: ‘Bayer believes
that the jury’s decision is at odds with the weight of
scientiﬁc evidence, decades of real world experience and
the conclusions of regulators around the world that all
conﬁrm glyphosate is safe and does not cause non-Hodgkin
lymphoma.’
“Benbrook called Monsanto’s conﬁdence in winning
an appeal ‘wishful thinking’ because the jury only saw
a ‘fraction of the evidence in the records pointing to the
systematic effort made by Monsanto to mislead the EPA
and other regulators about the risk of glyphosate-based
herbicides.’
“Many more internal Monsanto documents will be
presented in future lawsuits going forward, says Benbrook.
‘I think the Monsanto legal team faces a very steep hurdle
in ﬁnding a way to explain away the clear evidence from
internal Monsanto emails that shows that the company was
not straight with the EPA, about what it knew and about the
risk of its products. In most of the other venues that these
future trials are going to happen in, it’s almost certain that
a much bigger portion, if not most of the more damning
evidence, is going to be allowed to be presented to the
juries.’
“Benbrook says there are an astounding seven million
documents, the majority of them internal Monsanto
documents including communications between the
company and its public relations ﬁrms, hired scientists, and
professional organizations.
“’They had one objective–to get as many registrations
and labels for Roundup herbicides as possible, covering the
most crops, and the greatest array of uses. And then defend
them to the last man standing... This is why it is still common
to see Monsanto spokespeople say that there is no evidence
that glyphosate poses any risk. Really? What about the few
thousand studies out there that show that it does?’
“In 2015, the International Agency for Research on
Cancer, an agency of the World Health Organization,
concluded that glyphosate is ‘probably carcinogenic.’ Since
then, there has been a concerted effort by Monsanto to
discredit those ﬁndings.
“Bayer can’t pay $289 million to 8,000 people There
are about 8,000 more plaintiffs with similar claims against
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Monsanto. Another trial is scheduled to begin in October
with at least six more in 2019. News of the Johnson ruling
and another ruling by the California Supreme Court refusing
Monsanto’s appeal to keep Roundup off a list of carcinogenic
chemicals in the state sent Bayer’s stock tumbling by 18
percent.
“Benbrook says Bayer has difﬁcult decisions to make
and may have to settle cases. ‘The conundrum that Bayer
faces now is that there are a lot of cases, and clearly not even
Bayer can pay $289 million to 8,000 people that allege that
their non-Hodgkin lymphoma was associated with the use of
Roundup herbicides. So, something has got to happen here.’
“Benbrook says Bayer should change the labels on
Roundup products to include warnings of cancer and other
health risks, something Monsanto never did.
“’If Monsanto had done that 20 years ago, and had
also complied with EPA’s 1986 request to put additional
worker-safety provisions on Roundup labels, there probably
wouldn’t be this litigation today, and there would likely be
fewer people with non-Hodgkin lymphoma.” (Additional
Sources: The Guardian, AgriPulse). Address: Editor.
Note: The Guardian article (online) is also excellent:
Levin, Sam; Greenﬁeld, Patrick. 2018. “Monsanto ordered
to pay $289m as jury rules weedkiller caused man’s cancer:
court ﬁnds in favor of Dewayne Johnson, ﬁrst person to take
Roundup maker to trial.” Aug. 11.
Note: On Oct. 22, despite strong opposition from the
jury, the judge reduced the jury’s award of $289 million
to $78 million, to be paid to Johnson. The jury’s verdict
was unanimous. Johnson was using a concentrated form of
Roundup called Ranger Pro.
3649. Hossain, Md. Motaher; Yamanaka, Naoki. 2018.
Pathogenic variation of Asian soybean rust in Bangladesh.
J. of General Plant Pathology p. 1-11. First online 2 Nov.
2018. [69 ref]
Address: 1. Bangabandhu Sheikh Mujibur Rahman
Agricultural Univ., Gazipur, Bangladesh.
3650. Rahman, Karim Abdul. 2018. Farmers practices in
soybean (Glycine max) storage and their effects on viability
and vigour of seeds. M.Phil in Horticulture, University for
Development Studies, Nyankpala, Ghana. 135 p. Nov. [182
ref]
• Summary: “Thesis submitted to the Department
of Horticulture, Faculty of Agriculture Nyankpala,
University for Development Studies in partial fulﬁllment
of the requirements for the award of degree of Master of
Philosophy (M.Phil) in horticulture.
“Abstract: The study was conducted to evaluate
farmers’ storage methods on the viability and vigour of
soybean seeds in Northern Region of Ghana. Soybean
seeds were obtained from certiﬁed seed producers in the
Tamale Metropolis and farmers’ seeds from four Districts

(Kumbungu, Savelugu, Tolon and Yendi). The work was
carried out in three phases; a survey was conducted in June
2016 using Snowball sampling method to identify farmers
and ascertain how they store their seeds for planting; ﬁeld
work was also conducted from July to September 2016
to determine the viability and vigour of seeds obtained
from farmers and ﬁnally a laboratory experiment was also
conducted in the regional ultra-modern seed laboratory of the
Ministry of Food and Agriculture in Tamale, from October
to December 2016 to reafﬁrm the ﬁeld experiment. The
ﬁeld experiment was conducted using Nested design. For
the ﬁeld and laboratory experiments, data were collected on
the following parameters: germination percentages, plant/
shoot height, number of leaves, root length and seedling dry
weights. Results from the survey shows that farmers store
their soybean seeds mainly in sacks placed on materials
(wood and stones). Again, it was also revealed that farmers’
in Northern Region stored seeds on their own for planting
rather than patronizing certiﬁed seeds. Farmers reported
diseases and pests as the most important production
constraint in the production of soybean in Northern Region.
Results from the ﬁeld and laboratory studies indicate that
certiﬁed seeds are signiﬁcantly (P < 0.05) different from
farmers seeds in terms of vigour. Seed sources has an effects
on viability and vigour.”
Moreover: “From experience, farmers indicated that
soybean seeds stored for more than a year should not be used
for production.”
Recommendations:
“From the study, the researcher recommends that
farmers should patronize certiﬁed seeds rather than their own
stored soybean seeds to enhance vigour in the ﬁeld
“The researcher recommends that seeds source should
be a key factor when obtaining soybean seeds from planting
“Further studies should be conducted into farmers’
soybean seeds storage conditions as well as methods
compared with standard storage for soybean
“The researcher also recommends that additional
research could be carried out by comparing yield of certiﬁed
seeds and farmers seeds.”
Note: The bibliography has a large number of
references, however in places it is poorly formatted and
many of the references are either incomplete or improperly
cited. Address: B.Ed, Agricultural Science, Dep. of
Horticulture, Faculty of Agriculture Nyankpala, Univ. for
Development Studies, Ghana.
3651. Rod, Katherine S.; Walker, D.R.; Bradley, C.A. 2018.
Evaluation of major ancestors of North American soybean
cultivars for resistance to three Pythium species that cause
seedling blight. Plant Disease 102(11):2241-52. Nov. https://
doi.org/10.1094/PDIS-09-17-1341-RE. [56 ref]
• Summary: “Pythium seedling blight, which can be caused
by a number of Pythium spp., is a disease that affects
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soybean... in the United States and Canada. Pythium ultimum
var. ultimum, one of the most common pathogenic species,
is favored by cool, wet conditions in early spring and causes
seed decay, root rot, and seedling damping off.”
Note: Species of the soil fungus pythium are most often
the cause of seedling damping off. Damping off typically
occurs when old seed is planted in cold, wet soil and is
further increased by poor soil drainage. Address: 1. Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois 61801.
3652. Abugho, Seth Bernard. 2018. Weed control and
management for vegetable soybeans in Arkansas. MSc
in Crop, Soil and Environmental Sciences, University of
Arkansas at Fayetteville. xii + 102 p. <https://scholarworks.
uark.edu/cgi/viewcontent.cgi?article=4565&context=etd>.
• Summary: A growing demand is predicted for green
vegetable soybeans (edamamé) in Arkansas. Address:
Philippines.
3653. BASF; Bayer; Pioneer; Syngenta; Corn + Soybean
Digest. 2018. Beat SCN resistance: new active approach
saves yield (Ad). Corn and Soybean Digest. Dec. 33-page
insert after page 16.
• Summary: Contents: p. 3: Groups unite to combat SCN:
As more soybean cyst nematodes become resistant to SCNresistant varieties, the SCN Coalition calls for active SCN
management. The original SCN coalition began in mid1997. “Soybean breeders developed SCN-resistant varieties,
using the PI 88788 source of resistance, which kept SCN
from stealing yield. Farmers had a good solution and all was
well.” But gradually the various races of nematodes became
resistant to these SCN-resistant varieties. So a new approach
was needed.
p. 8: SCN resists the resistance: Now failing are
the resistant varieties that once fought off soybean cyst
nematode for decades.
p. 14: Active SCN management needed: As soybean
cyst nematodes continue to resist SCN-resistant varieties,
proactive management will save yields.
p. 22: Test your soil: Knowing your SCN egg counts by
ﬁeld over time provides valuable data if done correctly.
p. 28: SCN control tactics may vary: Techniques and
recommendations can vary by state and SCN history.
Note: Monsanto is now owned by Bayer.
3654. Roseboro, Ken. 2018. New GMO technologies
represent major challenges to non-GMO supply chain,
certiﬁcation: next generation GMOs are entering the food
chain, claiming to be “non-transgenetic.” Organic and NonGMO Report (The) (Fairﬁeld, Iowa) No. 184. Nov/Dec. p.
6-8.
• Summary: On the top half of the ﬁrst page is a large color
photo showing a hand holding a pair of tweezers holding half
of a strand of DNA.

“New genetic engineering technologies such as CRISPR
gene editing, RNA interference (RNAi), and synthetic
biology are presenting major challenges to the non-GMO
supply chain and certiﬁers, as some products developed
using those technologies are entering the market claiming to
be ‘non-transgenic’ or even non-GMO.
“Cibus used oligonucleotide mutagenesis (ODM), a
gene editing process, to develop a canola variety that the
company claims is non-transgenic. Conagen developed
a ‘next-generation natural preservative’ using synthetic
biology and claims it is non-GMO. Calyxt developed a
gene-edited high-oleic soybean that was grown this year,
and the harvested crop will be processed at two non-GMO
and organic processing facilities in Iowa, American Natural
Processors and KemX Global. While Calyxt doesn’t
claim that its soybean is non-GMO, the company issued a
press release saying it had ‘received a letter from the U.S.
Department of Agriculture conﬁrming that the Company’s
high-oleic soybean variety is non-regulated, as the product
contains no foreign DNA.’ A synthetic biology sweetener,
EverSweet, developed by Cargill, was even certiﬁed nonGMO by NSF’s True North non-GMO program.
“’Being misrepresented to the supply chain as nonGMO’: One of the biggest concerns is that these products are
being represented to the supply chain as non-GMO. These
companies are really taking advantage of the fact that these
products are not transgenic and equating that with being nonGMO,” says Megan Westgate, executive director of the NonGMO Project. ‘But they have been developed using genetic
engineering techniques and they are GMOs.’
“This muddying the waters of what is non-GMO creates
challenges for food manufacturers who may not be aware
that some ingredients were developed using new genetic
engineering techniques.
“’The lack of transparency coming from purveyors of
these new techniques has put food companies in a vulnerable
position. Getting out in front of this new dynamic has also
created a strategic challenge for us,’ Westgate says. ‘How
do we help protect the supply chain so that people are not
misled?’
“To prevent misrepresentations of new GMOs as nonGMO, the Non-GMO Project requires that suppliers ﬁll out
afﬁdavits that include a list of techniques that are prohibited
in non-GMO veriﬁcation. These include gene editing,
synthetic biology, and RNAi.
“’We are not just looking for them to say it is nonGMO,’ Westgate says. ‘We are looking for someone with
sufﬁcient knowledge of the supply chain to attest that none
of these techniques have been used.’ Westgate emphasizes
that these so-called ‘GMO 2.0’ technologies are genetic
engineering. ‘Gene editing still involves transgenics. They
still use soil bacteria, to get the DNA into the nucleus of the
host plant. It’s just that it is not there in the ﬁnished product.
They have used genetic engineering to develop them. There
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is no possible way they can be non-GMO.’
“The European Union Court of Justice has also ruled
that products developed using gene editing should be subject
to GMO regulations.
“NSF’s True North non-GMO standard also prohibits
gene editing and other new GMO technologies. ‘Gene
editing and synthetic biology meet the deﬁnition of genetic
engineering’ under NSF’s Non-GMO protocol and are
therefore not allowed, except in limited circumstances
such as when enzymes are used as processing aids and are
not present in the ﬁnished product,’ says Steve Taormina,
business unit manager for NSF International’s Consumer
Values Veriﬁed Program.
“The Non-GMO Project does not allow such exceptions,
considering products such as enzymes made using GMO
microorganisms as GMO even if they are not found in the
ﬁnal product. This led to the Non-GMO Project objecting
to NSF’s non-GMO certiﬁcation of Cargill’s EverSweet
sweetener made using a GMO yeast.
“’If something is created using a fermentation
microorganism, and if that microorganism is genetically
engineered, then the product that it makes is genetically
engineered,’ Westgate says.
“Taormina says NSF welcomes input on its non-GMO
standard. ‘As with all standards, NSF’s Non-GMO True
North certiﬁcation program continues to evolve with science
and technology. This certiﬁcation program is currently under
review and we welcome additional key stakeholders-users,
regulators, industry, and academia–to participate and provide
their perspectives as part of the stakeholder review group.’
“’Trying to distance themselves from consumer rejection
of GMOs’
“New GMO companies don’t want their products
called GMO or genetically engineered because of negative
consumer perceptions of the technology.
“’We deﬁnitely see a huge trend of these new GMO
companies trying to distance themselves from the consumer
rejection of GMOs by basically saying that their products are
not GMO,’ Westgate says.
“One of the challenges with products made from
new GMO techniques is that they aren’t regulated by the
government. As with Calyxt gene-edited soybean, the USDA
considers these products ‘unregulated’ so they can enter
the market much faster than older GMOs, which must go
through a regulatory process that can take several years.
“To track all the products being developed using these
new technologies, the Non-GMO Project employs a full-time
research team. A research analyst says there are some 80
products she monitors along with 250 companies involved in
genetic engineering, from ‘older’ transgenic technologies to
the newer techniques.
“The research analyst ﬁnds new companies and
products all the time, and this is likely to continue. ‘We
can expect a signiﬁcant increase in the quantity and range

of biotechnology products over the next 5 to 10 years,’ the
analyst says.
“But while new GMOs are entering the market, they
still represent just a small segment of the GMO industry. ‘In
the big picture, it is still the case that almost all GMOs are
transgenic crops that are developed to be herbicide tolerant,’
Westgate says.
“Education is another key to dealing with threats posed
by new GMO technologies to the non-GMO supply chain,
particularly for the food industry and consumers.
“’It is important to get that baseline understanding
established, especially in the food industry, for people
to understand how dishonest and unscientiﬁc it is when
companies say that these things are not GMO,’ Westgate
says.
“One of the biggest challenges is the fact that there are
no tests to detect new GMO products developed using gene
editing and synthetic biology. But that will change soon.
“’There is really good progress being made with
developments in being able to test for these things. We do
expect that within the next couple of years most of these new
GMOs will be testable, and as soon as there are quantitative
tests for them we will be requiring those,’ Westgate says.”
Note: “NSF” used to stand for National Sanitation
Foundation, but the company has changed its mission since it
was established in the 1940s and now the three letters stand
for nothing. Address: Editor.
3655. Chude, Charles; Iheukwumere, I.H.; Okpalauwaekwe,
E.O. 2018. In vitro activity of Xylopia aethiopica extracts
against Monacrosporium bembicodes isolated from
powdered soyabean samples. J. of Health, Medicine and
Nursing 48:119-25. [16 ref]
• Summary: Several incidents of antimycotic resistance
have been reported and traced from the consumption of
contaminated foods and their products. This study was
carried out to determine the effects of Xylopia aethiopica on
Monacrosporium bembicoides [bembicodes] isolated from
powdered soyabean samples. A total of 120 powdered soya
bean samples were collected randomly from Uli community,
Ihiala Local Government Area of Anambra State and
screened for the presence of Monacrosporium bembicoides
using the spread plate technique.
A total of 24 powdered soyabean samples out of 120
samples tested positive for Monacrosporium bembicoides.
The isolates were subcultured and characterized using their
macroscopic and microscopic characteristics.
Monacrosporium bembicoides, a type of nematophagous
fungus (it traps and feeds on nematodes), has been found
in all regions of the world, from the tropics to Antarctica. It
appears to be common in most soils, especially in tropical
areas, occurring abundantly and ubiquitously.
Medicinal plants such as Xylopia aethiopica and many
others have continued to play central roles in the healthcare
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of a large proportion of the world’s population. This is
particularly true in developing countries, where herbal
medicine has a long and uninterrupted history of use.
Conclusion: Ethanol seed extracts of Xylopia aethiopica
showed pronounced activity against the fungus.
Note: The many spelling and grammatical errors in this
article prevented us from quoting. Address: 1-2. Dep. of
Microbiology, Faculty of Natural Sciences, Chukwuemeka
Odumegwu Ojukwu University, Anambra State, Nigeria.
3656. Shoemaker, Jeffrey J. 2018. Impact of Raphanus
and Brassica cultivars on Heterodera glycines (Nematoda)
population development. MSc thesis, Michigan State
University. 60 p.
• Summary: “Heterodera glycines, Soybean Cyst
Nematode (SCN), is a devastating pathogen to Soybeans...
The objectives of this M.S. Thesis were to: (1) Identify
cover crops that are nonhosts for SCN other than the
Gramminaceae, with special references to radishes and
mustards, under greenhouse conditions. (2) Select promising
cultivars and evaluate them under ﬁeld conditions. (3)
Make initial observations on potential trap crops for SCN
management... While there was some variability in the ﬁeld
experiments, Brassica and Raphanus cultivars were often
not signiﬁcantly different from each other. They also never
resulted in more than 500 eggs per 100 cm3, which indicates
all cultivars can safely be used in SCN infested ﬁelds.”
Address: Dep. of Entomology, Michigan State Univ., East
Lansing, Michigan.
3657. Tan, Ruijuan. 2018. Genetic dissection of ﬁeld
resistance to sudden death syndrome (SDS) in soybean. PhD
thesis, Michigan State University. 70 p.
• Summary: Written by a married Chinese woman, this
thesis has 2 full pages of beautiful Acknowledgements. It
ends: “Last but not the least, I want to give my deepest love
and appreciation to my dear husband, Dr. Zixiang Wen,
for giving me a great marriage, accompanying me through
the tough period of life, always supporting me, loving me,
spoiling me, and never giving up on me. Without him, I
would not be able to be the current self.”
The dissertation was “Submitted to Michigan State
University in partial fulﬁllment of the requirements for the
degree of Plant Breeding, Genetics, and Biotechnology–Crop
and Soil Sciences–Doctor of Philosophy.”
It contains 3 chapters with references at the end of each
chapter.
“Abstract: Sudden death syndrome (SDS), caused by the
soil-borne fungus Fusarium virguliforme, is a devastating
disease of soybean and has been found in most soybean
growing regions of the United States. Use of SDS resistant
cultivars is the most cost-efﬁcient method to manage this
disease. Dissecting the genetic architecture of SDS resistance
is essential for soybean breeding...” Address: Dep. of

Entomology, Michigan State Univ., East Lansing, Michigan.
3658. Gao, Le; Sun, S.; Li, K.; Wang, L.; Hou, W.; Wu, C.;
Zhi, H.; Han. Y. 2018. Spatio-temporal characterisation of
changes in the resistance of widely grown soybean cultivars
to Soybean mosaic virus across a century of breeding in
China. Crop and Pasture Science 69(4):395-405. [66 ref.
Eng]
• Summary: “In China, soybean has been cultivated for over
5000 years (Hymowitz and Newell 1981). Modern soybean
breeding programs were initiated in 1913 (Wang et al. 2016),
and from 1913 to 2014, more than 2000 soybean cultivars
were developed.” Address: 1-3. Ministry of Agriculture Key
Lab of Soybean Biology (Beijing), Institute of Crop Science,
Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 3. Chinese Academy of Agricultural Sciences, Beijing
100081, China.
3659. Lynas, Mark. 2018. Seeds of science: Why we got it so
wrong on GMOs. London: Bloomsbury Publishing Plc. 304
p. Index. 22 cm. [305* ref]
• Summary: From the publisher: “Mark Lynas was one of
the original GM ﬁeld wreckers. Starting in Nov. 1996 in
Brighton, England, working undercover with his colleagues
in the environmental movement–he would descend on trial
sites of genetically modiﬁed crops at night and hack them to
pieces. Two decades later, most people around the world–
from New York to China–still think that `GMO’ foods are
bad for their health or likely to damage the environment. But
Mark has changed his mind. This book explains why.
“In 2013, in a world-famous recantation speech, Mark
apologised for having destroyed GM crops. He spent the
subsequent years touring Africa and Asia, and working
with plant scientists who are using this technology to help
smallholder farmers in developing countries cope better with
pests, diseases and droughts.
“This book lifts the lid on the anti-GMO craze and
shows how science was left by the wayside as a wave of
public hysteria swept the world. Mark takes us back to
the origins of the technology and introduces the scientiﬁc
pioneers who invented it. He explains what led him to
question his earlier assumptions about GM food, and talks to
both sides of this fractious debate to see what still motivates
worldwide opposition today. In the process he asks–and
answers–the killer question: how did we all get it so wrong
on GMOs?”
Contents:
GMO, GM or GE?
1: UK Direct Action. How we Stopped the GMO
Juggernaut
2: Seeds of Science: How I Changed My Mind
3: The Inventors of Genetic Engineering (Marc Van
Montagu & Jozef (Jeff) Schell in Belgium, Paul Berg and
Stanley Cohen at Stanford, Herbert Boyer at Cal Berkeley,
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Mary-Dell Chilton, Ernest Jaworski, Robert Fraley).
4: A True History of Monsanto (Founded in 1901 in St.
Louis, Missouri by John Francis Queeny. Monsanto was his
wife’s maiden name. His ﬁrst product was saccharine).
5: Suicide Seeds? Farmers and GMOs from Canada to
Bangladesh (Did large numbers of Indian Bt cotton farmers
commit suicide? Bt brinjal)
6: Africa: Let Them Eat Organic Baby Corn
7: The Rise and Rise of the Anti-GMO Movement
8: What Anti-GMO Activists Got Right
9: How Environmentalists Think
10: Twenty Years of Failure
Notes
Acknowledgements
Soybeans are mentioned on pages 17, 94, 96, 105, and
212. Born in 1973, Mark Lynas holds a degree in history
and politics from the University of Edinburgh. He lives
in Oxford, England. Address: Author and environmental
activist, Oxford, England.
3660. Bai, Yonghe; Lu, Fang; Mansﬁeld, Tyler; Meyer,
Jenelle; Moore, Robert E.; Hedges, Bradley; Campbell,
William M.; Manandhar, Julu; Backlund, Jan E.; Meyer,
David H.; Kumpatla, Siva P.; Ram, Raghav. Assignors to
Dow Agroscieces LLC. 2019. Soybean markers linked to
phytophthora resistance. U.S. Patent 10,174,387. Application
ﬁled 2014, Sept. 18.
• Summary: “Markers that are linked to the phytophthora
resistance trait, Rps1-k, include RFLPs, SSRs and SNPs.
The markers identiﬁed in this disclosure can be used
for phytophthora resistance genotyping to support a
breeding program. Using the presently disclosed markers
to perform phytophthora resistance genotyping in support
of a breeding program provides: cost and time savings;
early selection of desired progeny; and more accurate and
rapid commercialization of phytophthora resistant soybean
varieties.
“Brief Summary of the Disclosure: Molecular markers
that are linked to a phytophthora resistance phenotype
may be used to facilitate marker-assisted selection for the
phytophthora resistance trait in soybean. Marker-assisted
selection provides signiﬁcant advantages with respect to
time, cost, and labor, when compared to phytophthora
resistance phenotyping. Surprisingly, it is disclosed herein
that among 115 SNP markers identiﬁed to be within or near
the phytophthora disease resistance QTL regions in the
soybean genome that were polymorphic in parent genotypes,
only 10 were linked to the phytophthora resistance trait.
These 10 SNP markers offer superior utility in markerassisted selection of phytophthora resistant soybean varieties.
“Described herein as embodiments are nucleic acid
molecular markers that are linked to (e.g., linked; tightly
linked; or extremely tightly linked) a phytophthora resistance
phenotype. In particular embodiments, the molecular

markers may be SNP markers. Also described herein are
methods of using nucleic acid molecular markers that are
linked to a phytophthora resistance phenotype, for example
and without limitation, to identify plants with a phytophthora
resistance phenotype; to introduce a phytophthora resistance
phenotype into new plant genotypes (e.g., through markerassisted breeding or genetic transformation); and to cultivate
plants that are likely to have a phytophthora resistance
phenotype.
“In one embodiment, are means for introducing a
phytophthora resistance phenotype to soybean and means
for identifying plants having a phytophthora resistance
phenotype. In some embodiments, a means for introducing
a phytophthora resistance phenotype into soybean may
be a marker that is linked (e.g., linked; tightly linked; or
extremely tightly linked) to a phytophthora resistance
phenotype. In some embodiments, a means for identifying
plants having a phytophthora resistance phenotype may be a
probe that speciﬁcally hybridizes to a marker that is linked
(e.g., linked; tightly linked; or extremely tightly linked) to a
phytophthora resistance phenotype.
“In one embodiment, methods of identifying a soybean
plant that displays resistance to phytophthora infestation,
comprising detecting in germplasm of the soybean plant at
least one allele of a marker locus are provided. The marker
locus is located within a chromosomal interval comprising
and ﬂanked by NCSB_000559 and NCSB_000582; and at
least one allele is associated with phytophthora resistance.
The marker locus can be selected from any of the following
marker loci NCSB_000559, Gmax7x198_656813,
SNP18196, NCSB_000575, Gmax7x259_44054,
SNP18188, Gmax7x259_98606, BARC_064351_18628,
BARC_064351_18631, and NCSB_000582, as well as
any other marker that is linked to these markers. The
marker locus can be found on chromosome 3, within the
interval comprising and ﬂanked by NCSB_000559 and
NCSB_000582, and comprises at least one allele that is
associated with phytophthora resistance. Soybean plants
identiﬁed by this method are also of interest.” Address: Dow
Agrosciences, LLC.
3661. Kumar. Anoop; Zacharia, Sunil; Maurya, Amit
Kumar; John, Vinny. 2019. Effect of fungicides and
neem oil on the rhizoctonia root rot of soybean (Glycine
max L.). International J. of Current Microbiology and
Applied Science 8(1):368-72. doi: https://doi.org/10.20546/
ijcmas.2019.801.037 [12 ref]
• Summary: “The efﬁcacy of different fungicides
(carbendazim, mancozeb, carboxin, thiophanate methyl,
propiconazole) and neem oil were tested at 100, 200 and
400 ppm in vitro and concentrations 2g/kg seed treatment
and 2ml/lit. foliar spray against Rhizoctonia sp., the causal
organism of Rhizoctonia root rot of soybean in vivo. Among
all the treatments, except neem oil showed 100% inhibition
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of radial growth of fungus in vitro. Seed treatment with
carbendazim found to be most effective against Rhizoctonia
root rot of soybean showing minimum disease incidence and
producing maximum yield followed by mancozeb 75% WP.
It was observed that carbendazim 50% WP was statistically
signiﬁcant as compared to other treatments.” Address:
Dep. of Plant Protection, Sam Higginbottom Institute of
Agriculture, Technology & Sciences, Allahabad (U.P.)211007, India.

An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document. An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.

3662. SourceWatch–The Center for Media and Democracy.
2019. History of Roundup Ready Soybeans (Web article).
https://www.sourcewatch.org/index.php/History_of_
Roundup_Ready_Soybeans 4 p. Accessed April 14.
• Summary: The Introduction states: “The History of
Roundup Ready Soybeans covers only the history of
genetically engineered soybeans that have had their DNA
altered to allow them to withstand the herbicide glyphosate
(the active ingredient in Monsanto’s herbicide Roundup).
They are also known as ‘glyphosate tolerant’ soybeans.
For more information on Roundup Ready Soybeans, see
the article on Roundup Ready Soybeans” < https://www.
sourcewatch.org/index.php?title=Roundup_Ready_Soybeans
>
To read this interesting history, follow the link above.
Note: Who is SourceWatch? The group describes itself
as follows: “The Center for Media and Democracy publishes
SourceWatch to track corporations.
“We provide well-documented information about
corporate public relations (PR) campaigns, including
corporate front groups, people who “front” corporate
campaigns, and PR operations.”
Yet some of the information in this web article is
inaccurate or misleading.
3663. SoyaScan Notes. 2019. When soy-related terms
ﬁrst appear in the Reader’s Guide to Periodical Literature
(Overview). Compiled by William Shurtleff of Soyinfo
Center.
• Summary: The Reader’s Guide to Periodical Literature
began publication in 1894. Soybeans ﬁrst appear as a subject
heading in the April 1949–March 1952 issue. Information
on soybeans and soyfoods is found under the following
subject headings: Central Soya Company. Coffee substitutes.
Cookery–soybeans. Cookery–vegetables. Diesel fuels
(from 1979-1980). Food substitutes. Lecithin. Soybeans
(divided into: Cost, cultivation, diseases and pests, drying,
export-import trade, harvesting, hybrids, marketing, prices,
seed, seeding (planting), yield; with See also: cookery–
vegetables). Multipurpose Food (from 1949). Plant proteins.
Root tubercles. Soybean industry. Soybean products (with
See also: okara, tempeh, tofu). Tempeh (from 1976-1977).
Tofu (from 1977-1978). Tofutti/Tofutti Brands Inc. (from
1984-1985). Vegetarianism.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
Aburagé. See Tofu, Fried
Acid-base balance in diet and health. See Nutrition–Acid-Base
Balance

French) 1987, 1988, 2941
Africa–Comoros, Federal Islamic Republic of the. Isles Comores in
French. Also called Comoro Islands. Includes the islands of Great
Comoro (Grande Comore), Anjouan, Mayotte {a French Overseas
Territorial Collective since 1976}, and Mohéli 1987, 2941

Adhesives, Asphalt Sealants and Preservation Agents, Caulking
Compounds, Artiﬁcial Leather, Foam, Polyols, and Other Minor or
General–Industrial Uses of Soy Oil as a Drying Oil 255, 356, 754,
1328, 1572, 2977, 3102, 3165

Africa–Congo (formerly Zaire). Ofﬁcially Democratic Republic of
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa.
Named Zaire from Oct. 1971 to May 1997. Named Congo Free
State from 1855-1908, Belgian Congo (Congo Belge in French)
from 1908-1960, Republic of the Congo from 1960 to 1964, then
Democratic Republic of the Congo from 1964-1971 239, 710, 712,
752, 849, 1048, 1176, 1238, 1356, 1572, 1592, 1968, 1987, 2539,
2586, 2846, 3131, 3510, 3593, 3641

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 191, 595, 639, 719, 774, 958, 1008, 1204, 1328, 2717, 2891,
2907, 2977, 3013, 3079, 3102, 3165

Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French
West Africa from 1895-1959) 983, 1652, 1727, 1782, 1824, 1861,
1880, 1987, 1988, 2019, 2438, 2487, 2539, 2586, 2790, 2941, 3131,
3204, 3510

Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a NonDrying Oil 707, 1080, 1407, 1893, 2160, 2527, 2540, 2672, 2673,
2674, 2699, 2701, 2709, 2891, 2893, 2896, 2907, 2937, 2974, 2976,
3062, 3071, 3097, 3163, 3165, 3203, 3226

Africa–Egypt. Named United Arab Republic (UAR) from 19581971 93, 313, 432, 545, 712, 759, 1088, 1328, 1748, 1781, 1812,
1819, 1957, 2020, 2299, 2324, 2337, 2338, 2451, 2461, 2696, 2776,
2790, 2844, 3107, 3189, 3381, 3382, 3383, 3385

Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented

ADM. See Archer Daniels Midland Co.
ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd.
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged
with Maple Leaf Milling in 1962 1600, 2597, 2608

Africa–Eritrea (Part of Ethiopia PDR from 1952 to May 1993) 712
Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 712, 1232, 1987,
1988, 2027, 2031, 2264, 2458, 2941, 3611, 3621, 3626, 3628, 3631,
3641

Adventists, Seventh-day. See Seventh-day Adventists

Africa–Gabon (Part of French Equatorial Africa from 1910 to 1958)
2207, 2211, 2432, 2649, 2981, 3039

Adzuki bean. See Azuki Bean

Africa–Gambia (The). Includes Senegambia.. 182, 185, 432, 1088

Africa–Algeria, Democratic and Popular Republic of 712, 716, 759,
765, 2846

Africa (General) 311, 397, 713, 716, 733, 734, 801, 1258, 1592,
1978, 1987, 1988, 2438, 2599, 2715, 2732, 2830, 2846, 2866, 2903,
2941, 2965, 2978, 3019, 3036, 3132, 3162, 3429, 3430, 3460, 3510,
3524, 3555, 3562, 3568, 3581, 3599, 3601, 3611, 3622, 3623, 3628,
3629, 3634, 3641

Africa–Angola 748, 1592
Africa–Benin (Bénin in French; Dahomey before 1975; Part of
French West Africa from 1904-1960) 765, 983, 2438, 2539, 2941,
3035, 3204, 3510, 3568, 3605
Africa–Botswana (Bechuanaland until 1966) 3177

Africa–Ghana (Gold Coast before 1957) 432, 1592, 1780, 1860,
1987, 2539, 2757, 2868, 2964, 3081, 3131, 3293, 3510, 3568, 3581,
3593, 3598, 3611, 3614, 3621, 3626, 3628, 3630, 3631, 3634, 3641,
3650

Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 983, 1824,
1861, 1987, 2207, 2211, 2432, 2438, 2476, 2790, 2941, 3568, 3611

Africa–Guinea (French Guinea before 1958; Guinée in French; Part
of French West Africa from 1895-1958) 983, 2905, 2941

Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun
in French) 983, 1987, 1988, 2258, 2280, 2432, 2438, 2539, 2572,
2577, 2586, 2941, 3204, 3477, 3568, 3591, 3593

Africa–Introduction of Soy Products to. Earliest document seen
concerning soybean products in a certain African country. Soybeans
as such have not yet been reported in this country 689

Africa–Central African Republic (République Centrafricaine; Part
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960.
Called Central African Empire from 1976-1979; Centrafrique in

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain African country 167, 239, 540,
677, 712, 983

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1322
Africa–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain African country
167, 239, 540, 677, 712, 983
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain African country 167,
677, 710, 712, 748, 983, 1048, 1729, 1987, 1988, 2458, 2941
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain African
country 167, 239, 677, 710, 712, 748, 983, 1729, 1987, 1988, 2458,
2941

3040, 3052, 3058, 3113, 3123, 3130, 3131, 3177, 3204, 3207, 3208,
3269, 3293, 3301, 3342, 3364, 3366, 3384, 3460, 3477, 3496, 3508,
3510, 3514, 3524, 3531, 3535, 3547, 3555, 3562, 3568, 3581, 3591,
3611, 3628, 3634, 3641, 3655
Africa–Reunion (Réunion is a Department of France, in the
Mascarene Islands, 425 Miles East of Madagascar) 712, 2438,
2747, 2941
Africa–Rwanda (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 1729, 1968, 2258, 2539,
2941, 3477, 3510, 3555, 3642

Africa–Kenya (British East Africa Protectorate from 1895.
Renamed Kenya Protectorate in 1920) 1238, 1258, 1383, 1470,
1472, 1475, 1515, 1687, 1705, 1729, 1730, 1785, 1830, 1859, 1987,
3496, 3568, 3584, 3611, 3621

Africa–Senegal (Part of French West Africa from 1895-1959.
Sénégal & Sudanese Republic from June 20 to August 20, 1960.
Includes Senegambia) 786, 1987, 1988, 2105, 2282, 2430, 2437,
2438, 2449, 2450, 2483, 2539, 2645, 2657, 2941, 3568, 3611

Africa–Lesotho (Basutoland before 1966). Constitutional Monarchy
Surrounded by South Africa.. 1933, 2687, 2866

Africa–Sierra Leone 432, 710, 1850, 1958, 2035, 2185, 2539, 3510

Africa–Liberia 3119, 3293
Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also
Spelled Libia) 712
Africa–Madagascar (Malagasy Republic or Republique Malgache
before 1975) 712, 1821, 1987, 1988, 2438, 2866, 2941
Africa–Malawi (Nyasaland from 1891-1964) 219, 710, 826, 1303,
1333, 1402, 1429, 1464, 1473, 1505, 1512, 1644, 1798, 1987, 2866,
3131, 3510, 3555, 3568, 3611, 3621, 3634, 3641
Africa–Mali (Part of French West Africa from 1895-1960. Senegal
& Sudanese Republic from June 20 to August 20, 1960. Formerly
also called French Sudan (Soudan français, created on 18 Aug.
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 983,
1987, 2207, 2211, 2438, 2868, 2941, 3568, 3611
Africa–Mauritius (Ile Maurice, Including Rodriguez, in the
Mascarene Islands, 450 Miles East of Madagascar) 167, 180, 182,
185, 194, 195, 259, 432, 710, 712
Africa–Morocco, Kingdom of (Including Western Sahara. Divided
into French Morocco and Spanish Morocco from 1912-1956) 689,
712, 716, 765, 996, 2039
Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 200, 1287, 1765, 2305, 2640, 2685, 2687, 2695, 2696, 2776,
3477, 3524, 3555, 3562, 3568, 3581, 3598, 3611, 3634
Africa–Niger (Part of French West Africa from 1904-1959) 2207,
2211, 2941, 3568, 3611
Africa–Nigeria, Federal Republic of 432, 1088, 1227, 1238, 1309,
1422, 1674, 1687, 1836, 1876, 1920, 1921, 1958, 1975, 1987, 2000,
2001, 2002, 2046, 2117, 2175, 2180, 2196, 2217, 2233, 2253, 2363,
2364, 2419, 2438, 2453, 2470, 2473, 2504, 2519, 2524, 2537, 2539,
2567, 2576, 2586, 2658, 2715, 2716, 2739, 2750, 2780, 2790, 2843,
2846, 2847, 2849, 2851, 2853, 2860, 2866, 2892, 2941, 2964, 3036,

Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 166, 182, 185,
199, 294, 356, 417, 432, 483, 545, 554, 624, 659, 712, 715, 752,
759, 766, 777, 819, 851, 995, 1238, 1287, 1535, 1546, 1646, 1687,
1729, 1732, 1976, 1987, 1988, 2047, 2141, 2303, 2715, 3318, 3477,
3500, 3510, 3555, 3593, 3617, 3641, 3642
Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1687, 1729, 1968, 2364, 2844
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 712, 2442,
2776, 3641
Africa–Swaziland, Kingdom of (Independent Kingdom Inside
South Africa; Formerly Also Spelled Swazieland) 677, 2185, 2866,
3581
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in
1964 by Merger of Tanganyika and Zanzibar) 540, 752, 760, 947,
996, 1004, 1227, 1357, 1427, 1470, 1472, 1515, 1592, 1680, 1687,
1729, 1732, 1859, 1971, 1987, 2046, 2073, 2117, 2453, 2790, 2866,
2941, 3460, 3568, 3593, 3609, 3611, 3641
Africa–Togo (Togoland until 1914) 765, 2438, 2476, 2539, 2868,
2941, 3035, 3083, 3510
Africa–Tunisia 45, 177, 380, 712, 716, 765, 845, 996
Africa–Uganda 540, 766, 987, 1472, 1687, 1729, 1732, 1859, 1987,
2846, 3204, 3321, 3429, 3477, 3510, 3523, 3555, 3568, 3593, 3611,
3641
Africa–Zambia (Northern Rhodesia from 1899-1964) 925, 939,
1214, 1227, 1347, 1370, 1416, 1464, 1475, 1512, 1592, 1729, 1765,
1909, 1960, 1986, 1987, 2028, 2189, 2216, 2539, 2586, 2696, 2866,
2875, 2885, 2941, 2942, 3083, 3477, 3510, 3555, 3568, 3581, 3591,
3621, 3631, 3634, 3641
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Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 199, 712, 777, 821, 925, 939, 1026, 1227, 1238,
1303, 1333, 1416, 1429, 1464, 1512, 1599, 1646, 1729, 1765, 1976,
1987, 2216, 2444, 2539, 2586, 2830, 2846, 2847, 2865, 2870, 2874,
2875, 2876, 2879, 2881, 2882, 2883, 2884, 2885, 2941, 3156, 3191,
3401, 3477, 3499, 3611

2523, 2541, 2543, 2544, 2545, 2546, 2547, 2548, 2549, 2550, 2551,
2579, 2593, 2594, 2595, 2603, 2612, 2617, 2639, 2656, 2675, 2689,
2817, 2836, 2842, 2845, 2854, 2873, 2886, 2931, 2934, 2952, 2956,
2957, 2984, 2994, 3004, 3057, 3073, 3098, 3116, 3117, 3118, 3160,
3176, 3195, 3197, 3300, 3356, 3359, 3414, 3434, 3450, 3467, 3515,
3525, 3536, 3564, 3610

Ag Processing Inc a cooperative (AGP) 3203, 3220, 3226

Agricultural Marketing Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Marketing Service
(AMS)

Agricultural Adjustment Administration (AAA). See United States
Department of Agriculture (USDA)–Agricultural Adjustment
Administration
Agricultural Chemistry and Engineering, Bureau. See United States
Department of Agriculture (USDA)–Bureau of Agricultural and
Industrial Chemistry
Agricultural colleges and universities, state. See Land-Grant
Colleges and Universities
Agricultural Economics, Bureau of. See United States Department
of Agriculture (USDA)–Bureau of Agricultural Economics
Agricultural Experiment Stations in the United States 77, 83, 84,
90, 91, 92, 95, 98, 100, 102, 104, 106, 108, 109, 114, 115, 118, 119,
126, 128, 137, 141, 142, 144, 145, 150, 152, 154, 157, 159, 161,
162, 170, 171, 178, 179, 186, 187, 190, 198, 209, 213, 214, 225,
227, 236, 242, 243, 246, 250, 253, 254, 257, 262, 267, 268, 269,
271, 275, 288, 296, 304, 317, 327, 328, 331, 338, 341, 343, 344,
348, 351, 352, 353, 362, 363, 366, 367, 369, 370, 373, 375, 376,
381, 384, 385, 388, 407, 409, 412, 415, 416, 419, 420, 421, 427,
430, 436, 439, 440, 442, 444, 447, 448, 452, 453, 460, 467, 471,
472, 477, 478, 480, 486, 487, 490, 491, 495, 496, 497, 498, 501,
506, 509, 516, 520, 521, 522, 523, 524, 525, 532, 533, 545, 549,
557, 563, 564, 569, 573, 580, 581, 585, 588, 593, 594, 595, 596,
602, 603, 606, 607, 611, 615, 616, 618, 620, 625, 627, 632, 636,
637, 640, 646, 653, 654, 662, 663, 665, 667, 670, 671, 672, 676,
679, 695, 696, 714, 723, 728, 735, 737, 738, 739, 741, 745, 750,
753, 755, 756, 758, 773, 808, 810, 811, 812, 815, 816, 817, 818,
825, 830, 833, 834, 841, 843, 846, 849, 854, 855, 862, 868, 870,
874, 876, 885, 886, 887, 889, 900, 901, 909, 913, 931, 933, 938,
940, 944, 945, 952, 953, 955, 960, 964, 971, 973, 975, 981, 988,
989, 990, 991, 993, 994, 997, 998, 999, 1000, 1005, 1008, 1009,
1010, 1011, 1012, 1013, 1015, 1016, 1020, 1024, 1030, 1049, 1051,
1053, 1055, 1058, 1061, 1063, 1064, 1067, 1072, 1075, 1090, 1093,
1097, 1104, 1113, 1117, 1121, 1122, 1124, 1141, 1152, 1153, 1154,
1155, 1162, 1164, 1178, 1183, 1187, 1195, 1204, 1205, 1215, 1229,
1232, 1233, 1243, 1249, 1250, 1251, 1252, 1266, 1267, 1275, 1277,
1292, 1293, 1297, 1298, 1301, 1306, 1313, 1332, 1360, 1368, 1377,
1379, 1388, 1391, 1392, 1395, 1396, 1398, 1399, 1401, 1403, 1409,
1412, 1415, 1437, 1439, 1443, 1452, 1462, 1463, 1476, 1477, 1478,
1500, 1501, 1521, 1524, 1525, 1538, 1539, 1549, 1553, 1557, 1561,
1562, 1563, 1564, 1565, 1569, 1578, 1587, 1588, 1596, 1601, 1602,
1604, 1606, 1608, 1612, 1614, 1628, 1631, 1633, 1634, 1635, 1642,
1643, 1661, 1667, 1669, 1676, 1692, 1694, 1703, 1713, 1714, 1716,
1724, 1763, 1774, 1797, 1817, 1843, 1848, 1849, 1863, 1864, 1865,
1871, 1873, 1877, 1889, 1900, 1908, 1929, 1966, 1989, 2005, 2006,
2025, 2044, 2059, 2076, 2116, 2127, 2148, 2168, 2172, 2192, 2193,
2194, 2200, 2209, 2210, 2241, 2268, 2300, 2326, 2334, 2336, 2341,
2369, 2377, 2379, 2416, 2456, 2466, 2472, 2489, 2506, 2509, 2515,

Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agronomy, soybean. See Cultural Practices, Soybean Production
Ajinomoto Co. Inc. (Tokyo, Japan) 530
Alfa-Laval (Lund, Sweden) 2572
Alfalfa or Lucerne / Lucern (Medicago sativa) 67, 84, 91, 108, 119,
126, 131, 155, 162, 192, 212, 213, 223, 243, 246, 253, 263, 266,
318, 325, 343, 410, 423, 436, 474, 475, 476, 518, 548, 588, 606,
665, 723, 900, 1332, 1408, 1474, 1716, 1740, 1887, 2456, 2581,
2617, 2853, 2931, 3233, 3263, 3279
Alfalfa Sprouts (Medicago sativa) 1740
Alkaline food, ash, reaction, or balance in diet and health. See
Nutrition–Acid-Base Balance
Allergies. See Nutrition–Biologically Active Phytochemicals–
Allergens
Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 703, 812, 1328, 1506
All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)
Almond Butter or Almond Paste 2632
Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and
Early History of the Almond. Including Almond Bread, Almond
Meal, and Almonds Seasoned with Soy Sauce / Tamari 44
Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy
Brands Sold in Health Foods Stores 2773
Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
1505, 2228, 2370
Amazake. See Rice Milk (Non-Dairy)–Amazake
American Health Food Association, Founder. See Berhalter,
Anthony A.
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American Milling Co. See Allied Mills, Inc.
American Philosophical Society (Philadelphia). See Franklin,
Benjamin
American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods
American Soy Products (Saline, Michigan). Started Nov. 1986
3128, 3129
American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 357, 497, 548, 930,
1497, 1498, 1506, 1536, 1585, 1716, 1762, 2527, 2566, 2759, 2815,
2823, 2893, 2907, 2911, 2937, 2971, 2984, 3027, 3421, 3474, 3572
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Europe (Western and Eastern) 3459
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence in Latin America 2074, 3374, 3422, 3474
American Soybean Association (ASA)–Activities, Ofﬁces, and
Inﬂuence Worldwide (General) 2701, 3061
American Soybean Association (ASA)–Certiﬁcate / Certiﬁcates of
Meritorious Service 1775, 1999
American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 1999, 2854, 2918, 3175, 3264, 3413, 3414, 3426, 3427,
3428, 3450, 3456
American Soybean Association (ASA)–Funding and Fundraising
Before Checkoff Program or 1971. Voluntary or from USDA (FAS
or ARS) 502, 1081
American Soybean Association (ASA)–Japanese-American
Soybean Institute (JASI) 1328
American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 357, 437, 493, 495, 502, 620, 621, 812,
857, 1506
American Soybean Association (ASA)–Members and Membership
Statistics 502
American Soybean Association (ASA)–Ofﬁcers, Directors (Board),
and Special Committees 495, 502, 622, 812
American Soybean Association (ASA)–Periodicals, Including
Soybean Digest, Proceedings of the American Soybean Assoc.,
Soybean Blue Book, Soya Bluebook, Late News, etc.. 493, 1328,
2474, 2525, 2569, 2767, 3013, 3346
American Soybean Association (ASA)–Soybean Council of

America (June 1956-1969). Replaced by American Soybean
Institute (Est. 11 July 1969) 1328, 1430, 1585
American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 1549, 1603, 2854,
3175, 3197, 3225, 3351, 3411, 3449, 3450, 3569, 3596, 3597
American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 357, 502, 3175, 3225,
3413
American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterﬁeld, Missouri) 3118, 3169, 3422,
3450, 3506
American Soybean Association–Research Foundation (ASARF,
1965-1980), Market Development Foundation (ASAMDF, ASMDF,
1977-1980), and American Soybean Development Foundation
(ASDF, Dec. 1980--1991) 1873, 2240, 3506
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 530, 758, 1028,
1288, 1328, 1376, 1432, 1572, 1661, 1724, 1790, 1955, 2228, 2331,
2552, 2687, 2877, 2917, 2943, 3018, 3112, 3149, 3153, 3248, 3273,
3280, 3302, 3384, 3463
Anatomy, soybean. See Soybean–Morphology, Structure, and
Anatomy
Anderson International Corp. (Cleveland, Ohio). Manufacturer of
Expellers for Soybean Crushing, Solvent Extraction Equipment,
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co.
and Anderson IBEC 408, 1328
Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918- ), and Lowell
Andreas (1922- ) 2678, 2801, 2982, 3112, 3332
Ang-kak. See Koji, Red Rice
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
See also: Phytic Acid 975, 1000, 1840, 2234, 2582, 3006, 3315
Antioxidants and Antioxidant / Antioxidative Activity (Especially in
Soybeans and Soyfoods) 2728
Appliances. See Blender, Juicer
Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 719, 949, 1002, 1116, 1328,
1430, 1600, 1737, 2100, 2414, 2597, 2608, 2773, 2801, 2982, 3112,
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3188, 3332, 3468
Argentina. See Latin America, South America–Argentina
Arkansas Grain Corp. See Riceland Foods
Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm
Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La
Moderna, S.A. (ELM) 767, 946, 1872, 1952, 1963, 2032, 2138,
2429, 2570, 2612, 2727, 2761, 2827, 2934, 3174, 3186, 3188, 3189,
3190, 3194, 3214, 3233, 3234, 3244, 3249, 3257, 3263, 3278, 3279,
3305
Asia, Central (General) 2944
Asia, Central–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain Central Asian country 25
Asia, Central–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain Central Asian
country 25, 604
Asia, Central–Introduction of Soybeans to. This document contains
the earliest date seen for soybeans in a certain Central Asian country
25
Asia, Central–Introduction of Soybeans to. This document contains
the earliest date seen for the cultivation of soybeans in a certain
Central Asian country 25, 604
Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a
Central Asian Soviet Republic from 1917 to Dec. 1991) 1786, 1822,
1858, 2718, 2936, 3086, 3089
Asia, Central–Tajikistan (Formerly Tadzhik SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991. Also spelled Tadzhikistan)
3059
Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 2351
Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991) 2660, 2944
Asia, East–China–Chinese Restaurants Outside China, or Soy
Ingredients Used in Chinese-Style Recipes, Food Products, or
Dishes Outside China 504
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 1, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 22, 24, 25, 28, 33, 44, 45,
47, 60, 66, 71, 82, 94, 108, 150, 162, 164, 170, 173, 175, 189, 191,
204, 205, 230, 233, 244, 255, 278, 282, 329, 336, 349, 396, 397,
432, 433, 454, 517, 530, 545, 559, 570, 609, 612, 639, 657, 682,
702, 710, 712, 713, 716, 733, 734, 736, 750, 759, 771, 828, 829,
995, 996, 1001, 1017, 1019, 1022, 1029, 1063, 1088, 1102, 1115,
1117, 1228, 1284, 1289, 1321, 1406, 1428, 1454, 1469, 1572, 1593,

1612, 1624, 1625, 1732, 1838, 1843, 1890, 1950, 1961, 1962, 1981,
1987, 1988, 1991, 2027, 2071, 2074, 2111, 2126, 2202, 2252, 2268,
2274, 2315, 2316, 2319, 2320, 2327, 2336, 2344, 2349, 2396, 2401,
2445, 2455, 2515, 2517, 2522, 2554, 2555, 2559, 2562, 2567, 2571,
2589, 2592, 2617, 2619, 2620, 2622, 2625, 2626, 2628, 2629, 2630,
2644, 2654, 2696, 2715, 2764, 2786, 2788, 2841, 2901, 2902, 2903,
2913, 2969, 3057, 3083, 3107, 3108, 3199, 3231, 3234, 3247, 3275,
3312, 3319, 3339, 3341, 3343, 3344, 3387, 3401, 3420, 3428, 3439,
3445, 3484, 3494, 3497, 3582, 3615, 3620, 3641, 3658
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 559,
734, 736, 759, 1612, 1625, 3341
Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 432, 733, 1115, 1428, 3339
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)
Asia, East (General) 11, 521, 601, 682, 801, 907, 1019, 2057, 2059,
2061, 2258, 2268, 2511, 2635, 2851, 2978, 2985, 3165, 3477
Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 170, 182,
185, 765, 2017, 2331, 2715, 2773, 3127, 3229, 3532
Asia, East–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain East Asian country 25
Asia, East–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain East Asian
country 25
Asia, East–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
East Asia 45
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain East Asian country 25
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain East
Asian country 25
Asia, East–Japan (Nihon or Nippon) 19, 20, 21, 25, 27, 28, 45, 47,
48, 60, 66, 81, 82, 83, 91, 99, 108, 112, 114, 119, 121, 127, 128,
130, 140, 143, 147, 150, 162, 163, 164, 165, 170, 182, 185, 187,
191, 207, 220, 237, 238, 245, 248, 255, 273, 278, 280, 282, 286,
309, 310, 328, 330, 335, 337, 345, 355, 371, 377, 378, 382, 383,
387, 390, 396, 397, 398, 401, 432, 433, 434, 458, 470, 474, 475,
476, 481, 489, 492, 499, 500, 504, 507, 510, 512, 513, 514, 522,
530, 540, 544, 545, 552, 566, 567, 570, 571, 579, 589, 591, 599,
608, 622, 629, 634, 657, 673, 680, 682, 710, 712, 713, 715, 716,
733, 734, 736, 737, 750, 754, 759, 765, 778, 779, 789, 812, 876,
983, 1017, 1043, 1088, 1132, 1135, 1143, 1150, 1234, 1286, 1288,
1307, 1320, 1321, 1323, 1325, 1328, 1351, 1425, 1428, 1444, 1469,
1572, 1685, 1713, 1714, 1718, 1732, 1733, 1764, 1801, 1802, 1803,
1805, 1838, 1843, 1890, 1932, 1939, 1950, 1966, 1991, 2048, 2057,
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2058, 2065, 2074, 2086, 2104, 2150, 2157, 2202, 2230, 2253, 2291,
2297, 2343, 2352, 2385, 2439, 2511, 2517, 2538, 2555, 2567, 2592,
2600, 2601, 2604, 2617, 2644, 2654, 2655, 2715, 2751, 2773, 2788,
2790, 2796, 2955, 2985, 3008, 3018, 3019, 3044, 3045, 3046, 3057,
3083, 3100, 3107, 3108, 3126, 3127, 3128, 3129, 3131, 3142, 3145,
3183, 3199, 3204, 3221, 3222, 3229, 3231, 3234, 3271, 3273, 3278,
3299, 3302, 3335, 3352, 3397, 3477, 3532

2428, 2433, 2510, 2511, 2517, 2555, 2567, 2609, 2611, 2636, 2655,
2686, 2715, 2730, 2734, 2790, 2793, 2794, 2795, 2806, 2837, 2851,
2852, 2941, 3046, 3047, 3051, 3057, 3061, 3067, 3083, 3107, 3111,
3122, 3142, 3162, 3177, 3183, 3199, 3422, 3438, 3532, 3549

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 432, 579, 589, 1428, 1685, 1733, 1803, 2511,
2600

Asia, Middle East–Afghanistan, Islamic State of 750, 1088

Asia, East–Japanese overseas. See Japanese Overseas, Especially
Work with Soy

Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Middle Eastern country 712,
1748, 1970, 1974

Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 170, 244, 248,
255, 335, 371, 378, 396, 397, 432, 433, 521, 530, 540, 545, 552,
592, 599, 610, 613, 617, 622, 682, 704, 712, 733, 736, 737, 754,
759, 801, 1067, 1088, 1089, 1117, 1428, 1469, 1713, 1714, 1837,
1838, 1843, 1890, 1933, 1950, 1991, 2057, 2058, 2060, 2336, 2510,
2511, 2517, 2567, 2602, 2644, 2690, 2715, 2790, 3057, 3083, 3105,
3107, 3199, 3231, 3368, 3389, 3467, 3533
Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 592, 1428, 2511, 2602, 3368
Asia, East–Koreans overseas. See Koreans Overseas, Especially
Work with Soy
Asia, East–Macao / Macau (Portuguese Colony, then Overseas
Territory. Returned to China in 1999) 2617
Asia, East–Manchuria. See South Manchuria Railway and the South
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)
Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
164, 166, 170, 175, 182, 185, 200, 202, 210, 244, 255, 282, 307,
377, 396, 397, 413, 429, 432, 433, 434, 445, 504, 530, 540, 545,
559, 563, 608, 609, 610, 612, 622, 680, 682, 702, 712, 715, 716,
733, 734, 736, 737, 754, 759, 770, 801, 805, 829, 958, 1001, 1088,
1089, 1115, 1117, 1288, 1592, 1803, 1838, 1843, 1890, 1981, 2007,
2019, 2315, 2455, 2554, 2559, 2619, 2626, 2630, 2644, 2715, 2969
Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 432, 622, 733
Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia
Before 1911; Mongolian People’s Republic until 1992) 25, 27, 28,
32, 45, 60, 61, 91, 182, 185, 191, 407, 503, 545, 702, 704, 1991
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 44,
170, 211, 220, 330, 337, 396, 432, 445, 540, 571, 680, 789, 1238,
1310, 1406, 1454, 1511, 1516, 1674, 1692, 1735, 1843, 1873, 1888,
1912, 1921, 1932, 1950, 1953, 1974, 1979, 1987, 1988, 1991, 1995,
2018, 2054, 2063, 2066, 2072, 2098, 2099, 2101, 2150, 2161, 2167,
2176, 2186, 2204, 2223, 2253, 2290, 2318, 2326, 2345, 2392, 2396,

Asia (General, Including East, Southeast, South, Middle East, and
Central) 1432, 2586, 3110, 3111, 3132, 3155, 3169, 3332

Asia, Middle East–Cyprus 712

Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans or soyfoods in connection with (but not
yet in) a certain Middle Eastern country 712
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Middle
Eastern country 712, 1970, 1974
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Middle
Eastern country 1970
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Middle Eastern country 1970, 1974
Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 48, 750, 1779, 1954, 1969, 1980, 2057,
2075, 2089, 2090, 2147, 2155, 2221, 2224, 2289, 2314, 2517
Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 750, 1970, 2880,
2945
Asia, Middle East–Israel and Judaism (State of Israel, Medinat
Israel; Established May 1948; Including West Bank, Gaza Strip,
and Golan Heights Since 1967) 712, 1342, 1440, 1534, 3083, 3315,
3485
Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan
until 1949) 1400, 2245
Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 1788,
1839, 1933, 2993
Asia, Middle East, Mideast, or Near East (General) 1978, 2057
Asia, Middle East–Palestine (Divided between Israel and Jordan in
1948-49) 712, 761
Asia, Middle East–Saudi Arabia, Kingdom of (al-Mamlaka al`Arabiya as-Sa`udiya) 1974, 2057, 2393, 3063
Asia, Middle East–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 2314, 2517
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Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia,
Alawiya, and Territory of the Alaouites) 1748
Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 712,
2482, 2531, 2563, 3018
Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 712, 2057, 2064, 2686, 2715, 2765, 2766, 2784, 2790,
2832, 2856, 2871, 2916, 2917, 3649
Asia, South–Bhutan, Kingdom of 712
Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 27, 60, 82, 87, 103, 147, 148, 150, 162, 170, 172,
182, 185, 188, 191, 197, 200, 202, 218, 229, 240, 259, 261, 264,
291, 298, 333, 336, 359, 391, 394, 410, 417, 424, 432, 433, 445,
455, 540, 545, 710, 712, 713, 715, 733, 734, 759, 783, 851, 996,
1008, 1009, 1017, 1088, 1247, 1315, 1320, 1323, 1355, 1397, 1518,
1572, 1578, 1618, 1636, 1657, 1664, 1674, 1677, 1678, 1683, 1688,
1705, 1729, 1732, 1734, 1756, 1761, 1795, 1809, 1820, 1826, 1828,
1840, 1857, 1866, 1868, 1890, 1893, 1894, 1899, 1920, 1921, 1933,
1934, 1937, 1950, 1958, 1972, 1990, 2007, 2023, 2040, 2049, 2051,
2054, 2057, 2065, 2068, 2069, 2082, 2170, 2203, 2204, 2234, 2253,
2290, 2317, 2318, 2358, 2363, 2477, 2497, 2502, 2505, 2517, 2567,
2573, 2598, 2655, 2669, 2671, 2686, 2688, 2715, 2724, 2725, 2753,
2778, 2781, 2790, 2814, 2818, 2819, 2829, 2849, 2850, 2877, 2908,
2914, 2933, 2958, 2968, 2980, 3010, 3012, 3020, 3022, 3024, 3026,
3036, 3077, 3083, 3091, 3230, 3231, 3277, 3309, 3333, 3339, 3349,
3354, 3369, 3391, 3432, 3465, 3474, 3544, 3545, 3550, 3551, 3552,
3553, 3644, 3661
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 82, 170, 182, 197, 202, 240, 264, 394, 710,
712, 851, 1315, 2317
Asia, South–India. Work of the Indian Agricultural Research
Institute (IARI, New Delhi) with Soyabeans in India. Established
in 1905 as the Imperial Agricultural Research Institute (Pusa
Samastipur, and Bihar) 298, 333, 359, 391, 424, 455, 1355, 1636,
1657, 1705, 1933, 2068, 2829, 3036
Asia, South–India. Work of the Indian Council of Agricultural
Research (ICAR), the All-India Research Project on Soyabean
(ICAR, Uttar Pradesh), and the National Research Centre for
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 1618,
1636, 1657, 1664, 1761, 1857, 2040, 2068, 2477, 2598, 2669, 2688,
2753, 2778, 2781, 2818, 2819, 2829, 2849, 2850, 2908, 2914, 2933,
2980, 3012, 3020, 3022, 3024, 3026, 3309, 3349, 3391
Asia, South (Indian Subcontinent) 1978, 2057, 2609
Asia, South–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain South Asian
country 197
Asia, South–Introduction of Soybeans to. This document contains

the earliest date seen for soybeans in a certain South Asian country
851
Asia, South–Introduction of Soybeans to. This document contains
the earliest date seen for the cultivation of soybeans in a certain
South Asian country 851, 2064, 2481
Asia, South–Nepal, Kingdom of 197, 712, 1991, 2058, 2085, 2503,
2517, 2573, 2574, 2647, 2715, 2774, 3083
Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh) 82,
182, 185, 417, 710, 712, 851, 1328, 1942, 1958, 2027, 2481, 2715,
2833, 2993, 3032, 3034, 3299
Asia, South–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 1973, 2068, 2477, 2517, 2724, 2778, 2781,
2819, 3339, 3349
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 170,
175, 185, 411, 710, 712, 789, 1888, 1895, 1950, 1973, 2057, 2208,
2229, 2363, 2368, 2427, 2448, 2517, 2664, 2691, 2696, 2715, 2776,
2832, 3077, 3082, 3083
Asia, Southeast–Brunei (State of Brunei Darussalam; Part of British
Borneo before 1984) 2184
Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 to
the 1980s; Also Khmer Republic) 712, 789, 983, 1950, 3083, 3341,
3539
Asia, Southeast (General) 162, 282, 291, 736, 1978, 2017, 2057,
2511, 2609, 2635, 2781, 2790, 2794, 2841, 3038, 3101, 3170, 3242
Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
Irian], and Sumatra) 60, 65, 78, 101, 108, 112, 121, 122, 134, 150,
170, 191, 204, 205, 217, 252, 260, 272, 274, 276, 279, 293, 300,
306, 332, 334, 336, 361, 392, 393, 396, 426, 428, 432, 457, 485,
505, 530, 536, 540, 545, 612, 622, 628, 648, 680, 682, 694, 710,
712, 733, 736, 750, 754, 759, 760, 801, 832, 983, 995, 996, 1017,
1050, 1085, 1088, 1131, 1198, 1227, 1348, 1428, 1460, 1469, 1533,
1592, 1674, 1806, 1912, 1958, 1991, 2054, 2057, 2065, 2070, 2129,
2230, 2290, 2312, 2318, 2343, 2363, 2388, 2567, 2609, 2610, 2636,
2715, 2776, 2777, 2780, 2802, 2805, 2806, 2807, 2808, 2809, 2835,
2853, 2941, 2992, 3019, 3038, 3057, 3060, 3083, 3095, 3183, 3231,
3372
Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 733, 1428, 2054
Asia, Southeast–Laos 191, 712, 3341
Asia, Southeast–Malaysia, Federation of (Including East Malaysia
Composed of Sarawak and Sabah. British Borneo or North Borneo
from about 1881 to 1963). Federation of Malaya before 1963 60,
172, 432, 545, 712, 750, 1238, 1950, 2057, 2184, 2286, 2383, 2537,
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2776, 2787, 3083, 3183, 3532

2794, 2837, 2851, 2852, 3047, 3067, 3083, 3111, 3142, 3162, 3438

Asia, Southeast–Myanmar / Burma. Ofﬁcially Union of Myanmar
82, 170, 182, 185, 432, 456, 484, 710, 712, 801, 851, 1088, 3110

Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 172, 2715, 3532

Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki,
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientiﬁc names:
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 9, 10,
11, 12, 16, 23, 91, 150, 164, 174, 178, 213, 285, 416, 432, 453, 476,
579, 591, 592, 609, 612, 613, 617, 668, 673, 740, 760, 1135, 1308,
1593, 1606, 1723, 1803, 1991, 2058, 2445, 2511, 2602, 2609, 2611,
2654, 2853, 3009, 3038, 3105, 3229

Asia, Southeast–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 682, 1406, 1454, 3110, 3270

Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco,
California). Acquired by Vitasoy on 27 May 1993 2773

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 712,
759, 789, 1088, 1882, 1912, 1950, 1958, 2017, 2027, 2054, 2057,
2062, 2065, 2071, 2253, 2352, 2478, 2485, 2511, 2517, 2538, 2607,
2609, 2715, 2751, 2776, 2803, 2998, 3019, 3083, 3085, 3090, 3093,
3268, 3270, 3274, 3390, 3401, 3539

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
Bacon, Ham, Chorizo and Other Pork-related Products

Asia, Southeast–Philippines, Republic of the 195, 200, 206, 277,
292, 293, 311, 323, 329, 432, 463, 540, 710, 712, 721, 759, 762,
1017, 1088, 1227, 1460, 1674, 1950, 2017, 2053, 2054, 2057, 2061,
2065, 2121, 2145, 2161, 2165, 2253, 2484, 2517, 2555, 2609, 2655,
2776, 2779, 2790, 2812, 2834, 2878, 3051, 3057, 3083

Asia, Southeast–Timor-Leste (East Timor) 682

Bacteria causing toxicity. See Toxins and Toxicity in Foods and
Feeds–Microorganisms, Especially Bacteria, and that Cause Food
Poisoning
Bacteria in intestines–beneﬁcial. See Intestinal Flora / Bacteria

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 170, 191, 432, 639, 652, 712, 716,
750, 759, 983, 1088, 1406, 1433, 1454, 1686, 1950, 2696, 2776,
3079, 3083, 3242, 3539

Balanced Foods, Inc. (New York City, and North Bergen, New
Jersey). Wholesale Distributor of Health Foods and Natural Foods.
Founded in 1939 by Maurice “Doc” Shefferman, Sam and Will
Reiser. Purchased in Dec. 1986 by Tree of Life 2632

Asia, Transcaucasia–Armenia (Formerly Armenian SSR, a
Transcaucasian Soviet Republic from 1917 to Dec. 1991) 313

Bambarra groundnuts (Voandzeia subterranea). Also spelled
Bambara 82, 292, 311, 766, 1176, 3038

Asia, Transcaucasia–Azerbaijan (Azerbaijani Republic; Formerly
Azerbaijan SSR, a Transcaucasian Soviet Republic from 1917 to
Dec. 1991. Also spelled Azerbaidzhan, Aderbijan) 313

Barges used to transport soybeans. See Transportation of Mature
Soybeans to Market, Transportation of Soybeans or Soy Products to
Market by Water Using Barges, Junks, etc

Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991)
313, 604, 2660, 3147

Barricini Foods (Mountain Lakes, New Jersey)–Soy Ice Cream
Company. Acquired Farm Foods and Ice Bean on 31 May 1985.
Sold Farm Foods to 21st Century in 1993 2773

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia.
Formerly Transcaucasian Soviet Republics from about 1917 to Dec.
1991) 25, 45, 60, 313, 572, 600, 605

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Bean curd skin. See Yuba

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)

Bean curd sticks, dried. See Yuba–Dried Yuba Sticks

Australasia. See Oceania

Bean paste. See Miso

Australia. See Oceania–Australia

Beef alternatives. See Meat Alternatives–Beef Alternatives,
Including Beef Jerky, etc. See also Meatless Burgers

AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 1950, 1953, 1979, 1995, 2018, 2066, 2072,
2087, 2098, 2099, 2101, 2145, 2161, 2167, 2176, 2186, 2223, 2253,
2293, 2294, 2339, 2345, 2349, 2353, 2392, 2396, 2428, 2433, 2510,
2517, 2567, 2609, 2636, 2686, 2715, 2730, 2734, 2775, 2790, 2793,

Bean curd. See Tofu

Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey
from Nectar in Soybean Flowers and Pollinating the Flowers 213,
214, 477, 3367
Bees, Honeybees (Apis mellifera), and Apiculture–Soy Flour Fed in
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Pollen Substitutes or Supplements 1117, 2717

Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 958

Benni, Benne, Benniseed. See Sesame Seed

Boca Burger. See Kraft Foods Inc.

Berczeller, Laszlo (1890-1955) 578, 657, 1019

Boca Burger Inc. Founded 1993. Acquired Feb. 2000 by Kraft
Foods Inc.. 3370

Berhalter, Anthony Albert (1878-1965). Founder of American
Health Food Association in 1936 in Chicago 2632
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 58, 191, 355, 432, 558, 654, 680,
712, 733, 734, 736, 740, 765, 801, 973, 1008, 1009, 1021, 1048,
1050, 1051, 1059, 1088, 1102, 1151, 1228, 1288, 1289, 1311, 1385,
1386, 1410, 1418, 1428, 1432, 1444, 1469, 1513, 1519, 1572, 1589,
1590, 1607, 1624, 1626, 1654, 1686, 1739, 1773, 1835, 1840, 1841,
1842, 1845, 1874, 1883, 1884, 1885, 1887, 1889, 1890, 1891, 1892,
1894, 1896, 1898, 1914, 1922, 1955, 1978, 1987, 1989, 2010, 2024,
2026, 2030, 2044, 2057, 2059, 2072, 2084, 2112, 2117, 2127, 2161,
2169, 2179, 2215, 2234, 2236, 2237, 2239, 2253, 2286, 2307, 2310,
2347, 2362, 2374, 2378, 2391, 2396, 2417, 2460, 2479, 2512, 2518,
2519, 2541, 2543, 2545, 2546, 2550, 2558, 2582, 2589, 2590, 2611,
2617, 2652, 2654, 2655, 2675, 2715, 2720, 2728, 2731, 2732, 2744,
2745, 2779, 2782, 2790, 2816, 2820, 2822, 2824, 2825, 2826, 2828,
2837, 2873, 2907, 2922, 2931, 2940, 2941, 2947, 2949, 2960, 2965,
2969, 2986, 2992, 3004, 3011, 3032, 3043, 3046, 3060, 3074, 3078,
3083, 3134, 3135, 3136, 3138, 3140, 3142, 3151, 3165, 3177, 3200,
3231, 3232, 3248, 3258, 3274, 3317, 3320, 3345, 3350, 3355, 3371,
3381, 3382, 3383, 3443, 3444, 3445, 3446, 3447, 3448, 3518, 3519,
3522, 3526, 3608
Biloxi soybean variety. See Soybean Varieties USA–Biloxi
Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy
Oil as a Drying Oil 502, 707, 1599, 2891, 3165
Biodynamic / Bio-Dynamic Farming and Gardening (General).
Closely Allied with the Natural Foods Movement 2513
Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 112, 271, 380, 750, 776, 832, 849, 1411, 1814, 2336,
2464, 2465, 2467, 2468, 2579, 2644, 2801, 3271, 3359
Biological control. See Integrated Pest Management (IPM)
Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech
Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 213,
2231, 2309, 2462, 2850, 3038
Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color
Black-eyed pea. See Cowpea–Vigna unguiculata
Blaw-Knox Co. (Pittsburgh, Pennsylvania). Maker of Soybean
Crushing Equipment, Especially the Rotocel 1328
Blender, Electric (Kitchen Appliance)–Including Liqueﬁer,
Liquidizer, Liquiﬁer, Osterizer, Waring Blender, Waring Blendor,

Botany–Soybean 170, 191, 204, 205, 213, 214, 300, 432, 474, 475,
476, 477, 558, 702, 712, 713, 716, 733, 734, 751, 784, 801, 832,
937, 996, 1019, 1048, 1303, 1432, 1624, 1686, 2033, 2179, 2253,
2286, 2385, 2443, 2504, 2512, 2582, 2788, 2949, 2977, 3012, 3013,
3038, 3102
Bowen, Samuel (1732-1777)–He Introduced the Soybean to North
America in 1765. See also: (1) His Ancestors and Descendants. (2)
James Flint 3049, 3057, 3242, 3572
Boyer, Robert. See Ford, Henry
Bragg, Paul Chappius (1895-1975) Author and Health Foods
Advocate 2632
Bran, soy. See Fiber, Soy
Brassica napus. See Rapeseed
Brassica napus (L.) var. napus. See Canola
Brazil. See Latin America, South America–Brazil
Brazil, Deforestation in. See Latin America, South America–Brazil,
Deforestation in
Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Irradiation
of Soybeans for Breeding and Variety Development, Variety
Development and Breeding
Breeding of Soybeans and Classical Genetics 319, 396, 397, 429,
432, 434, 450, 496, 630, 631, 635, 654, 695, 702, 704, 712, 736,
737, 801, 851, 883, 912, 913, 1021, 1040, 1059, 1061, 1082, 1087,
1099, 1129, 1130, 1134, 1172, 1193, 1241, 1245, 1341, 1385, 1388,
1409, 1412, 1431, 1432, 1457, 1553, 1636, 1645, 1657, 1686, 1687,
1735, 1770, 1784, 1791, 1803, 1805, 1806, 1835, 1838, 1884, 1885,
1890, 1903, 1934, 1952, 1975, 1979, 1995, 2007, 2009, 2033, 2069,
2076, 2103, 2110, 2112, 2197, 2203, 2253, 2260, 2261, 2262, 2263,
2268, 2307, 2310, 2315, 2389, 2431, 2433, 2445, 2464, 2465, 2515,
2531, 2535, 2555, 2567, 2570, 2582, 2584, 2592, 2597, 2598, 2603,
2604, 2605, 2608, 2610, 2611, 2626, 2627, 2630, 2669, 2682, 2688,
2696, 2702, 2708, 2710, 2712, 2719, 2726, 2727, 2732, 2733, 2753,
2754, 2755, 2758, 2761, 2764, 2780, 2782, 2789, 2813, 2818, 2819,
2820, 2824, 2841, 2851, 2854, 2860, 2892, 2902, 2918, 2921, 2933,
2961, 2965, 2980, 3026, 3049, 3051, 3057, 3070, 3098, 3103, 3104,
3118, 3150, 3187, 3194, 3199, 3216, 3231, 3232, 3242, 3246, 3248,
3250, 3252, 3273, 3281, 3292, 3339, 3345, 3375, 3377, 3382, 3445,
3470, 3488, 3504, 3509, 3518, 3526, 3545, 3574, 3611, 3660
Breeding or Evaluation of Soybeans for Seed Quality, such as Low
in Trypsin Inhibitors, Lipoxygenase, Linolenic Acid, etc.. 2308

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1330
Breeding or Selection of Soybeans for Use as Soy Oil or Meal
1061, 1661, 2597, 3126, 3280
Breeding soybeans for food uses. See Soybean Production–Variety
Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses
Brew ﬂakes, soybean. See Soy Flour or Flakes–Use in Brewing
Briggs, George M. (1884-1970, Univ. of Wisconsin) 343, 362, 467,
495, 502, 737, 1716
British Columbia. See Canadian Provinces and Territories–British
Columbia

1035, 1036, 1045, 1068, 1069, 1071, 1114, 1116, 1120, 1125, 1126,
1146, 1148, 1157, 1317, 1318, 1328, 1382, 1428, 1469, 1510, 1530,
1572, 1600, 1661, 1698, 1713, 1714, 1724, 1725, 1787, 1831, 1843,
1890, 1938, 1943, 2033, 2228, 2236, 2239, 2244, 2306, 2357, 2381,
2399, 2495, 2521, 2597, 2605, 2608, 2631, 2635, 2644, 2650, 2667,
2687, 2708, 2715, 2789, 2790, 2872, 2889, 2906, 2946, 2949, 2970,
2988, 2991, 3021, 3041, 3057, 3065, 3068, 3087, 3088, 3099, 3107,
3108, 3115, 3117, 3127, 3131, 3158, 3180, 3225, 3227, 3229, 3235,
3239, 3255, 3271, 3273, 3280, 3295, 3296, 3302, 3326, 3335, 3339,
3352, 3353, 3367, 3370, 3378, 3384, 3397, 3402, 3405, 3419, 3503,
3512, 3529, 3532, 3534, 3539, 3542, 3575, 3580, 3585, 3587, 3588,
3590, 3600, 3643
Canada. See Ontario Soybean Growers (Marketing Board)

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. Also
called Faba Bean, Fava Bean, Horse Bean. Chinese–Candou
(“silkworm bean”). Japanese–Soramame. German–Ackerbohne,
Saubohne or Buschbohne. French–Grosse Fève, Fève de Marais,
Féverole, Faverole, Gourgane 36, 44, 48, 60, 213, 331, 740, 1593,
2391, 3038, 3078

Canada–Introduction of Soybeans to. Earliest document seen
concerning soybeans in Canada or a certain Canadian province 482

Brown rice. See Rice, Brown

Canada soy pioneers. See Zavitz, Charles Ambrose (1863-1942)

Brown soybeans. See Soybean Seeds–Brown

Canada–Soybean crushers, early. See Soybean Crushers (Canada),
Early (Before 1941)

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Canada–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in Canada or a certain
Canadian province 482

Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials

Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 584, 680, 1035, 1036, 1328, 1428, 1600, 2608, 3099,
3339, 3352, 3532

Bunge Corp. (White Plains, New York). Including Lauhoff Grain
Co. (Danville, Illinois) since 1979 2773, 3468, 3498

Canada, soyfoods associations in. See Soyfoods Associations in
Canada

Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties

Canadian Provinces and Territories–Alberta 482, 680, 767, 2399,
2889

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 109, 304,
564, 595, 622, 627, 632, 679, 701, 737, 753, 812, 857, 878, 944,
1093, 2268, 2603

Canadian Provinces and Territories–British Columbia 380, 992,
1938, 2708, 3273, 3370

Burma. See Asia, Southeast–Myanmar

Canadian Provinces and Territories–Manitoba 380, 535, 680, 715,
770, 1148, 1510, 1831, 2306, 2357, 2399, 2906, 3099, 3532

Butter-beans. See Lima Bean

Canadian Provinces and Territories–Nova Scotia 992

Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Canadian Provinces and Territories–Ontario 149, 162, 213, 214,
380, 477, 535, 584, 656, 680, 737, 770, 792, 793, 972, 992, 1003,
1035, 1036, 1045, 1068, 1069, 1071, 1114, 1120, 1125, 1126, 1148,
1157, 1510, 1530, 1600, 1787, 1831, 2228, 2236, 2244, 2306, 2381,
2495, 2521, 2597, 2605, 2608, 2631, 2635, 2715, 2789, 2889, 2906,
2946, 2970, 2991, 3021, 3041, 3065, 3099, 3107, 3108, 3115, 3158,
3229, 3235, 3239, 3255, 3295, 3302, 3326, 3335, 3352, 3353, 3367,
3397, 3402, 3405, 3419, 3503, 3512, 3529, 3532, 3534, 3575, 3585,
3587, 3588, 3590, 3600

Cake or meal, soybean. See Soybean Meal
Calcium Availability, Absorption, and Content of Soybeans, and
Soybean Foods and Feeds 121
Calf, Lamb, or Pig Milk Replacer
Replacers 396, 397, 2717, 3030
California. See United States–States–California
Canada 149, 162, 213, 214, 380, 396, 430, 432, 473, 477, 482, 502,
535, 584, 620, 621, 656, 680, 712, 715, 736, 737, 759, 767, 770,
773, 792, 793, 797, 801, 808, 911, 958, 972, 992, 996, 1003, 1033,

Canadian Provinces and Territories–Prince Edward Island 2872,
3068, 3087, 3088, 3180
Canadian Provinces and Territories–Québec (Quebec) 473, 535,
680, 770, 808, 1943, 2605, 2970, 3021, 3352, 3532
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Canadian Provinces and Territories–Saskatchewan 380, 680, 1146,
2357, 2399
Canadian soybean varieties. See Soybean Varieties Canada
CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes
Maple Leaf Foods. Named Central Soya of Canada Ltd. until March
1992. Named Canadian Vegetable Oil Products (CVOP; Div. of
Canada Packers, Hamilton, Ontario) Before the mid-1980s. Named
Canadian Vegetable Oil Processing Before 1984 1600, 2608
Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)
Canavalia gladiata. See Sword Bean
Cancer and diet. See Diet and Cancer. See also–Vegetarian Diets–
Medical Aspects–Cancer
Cancer, breast, prevention and diet. See Diet and Breast Cancer
Prevention
Cancer, prostate, prevention and diet. See Diet and Prostate Cancer
Prevention
Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
an Hydrogenated Oil 172, 191, 530, 828, 1071, 1599, 1893, 3413
Cannabis sativa. See Hemp
Canola (Brassica napus (L.) var. napus)–An Improved Variety of
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic
Acid 2605, 3099, 3117, 3126, 3209, 3227, 3263, 3292, 3295, 3353,
3367, 3378, 3430

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop,
Ketchap, Katchup, etc. Word Mentioned in Document
Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or
Unspeciﬁed Uses Fed Soybeans, Soybean Forage, or Soybean Cake
or Meal as Feed 34, 39, 44, 60, 82, 108, 114, 182, 312, 665, 728,
1117, 1612
Cenex. See CHS Cooperatives
Central America. See Latin America–Central America
Central America, soyfoods movement in. See Soyfoods Movement
in Mexico and Central America
Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in
Oct. 2002 by Bunge 877, 878, 963, 968, 1328, 2773, 2907, 2982,
3014, 3018, 3663
Centro Nacional de Pesquisa de Soja (National Soybean Research
Center, CNPS or CNPSo). See Empresa Brasiliera
Cereol. See Ferruzzi-Montedison (Italy)
Certiﬁcates of Meritorious Service. See American Soybean
Association (ASA)–Certiﬁcate / Certiﬁcates of Meritorious Service
Certiﬁcation of soybean seeds. See Seed Certiﬁcation (Soybeans)
Ceylon. See Asia, South–Sri Lanka

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 34, 66, 77, 646

Checkoff programs (state and national). See American Soybean
Association (ASA)–Checkoff Programs

Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 60, 77, 107, 432, 2896

Cheese. See Soy Cheese or Cheese Alternatives

Cargill, Inc. (Minneapolis, Minneapolis) 1328, 2584, 2699, 2773,
2801, 3263, 3303, 3355, 3468, 3654

Cheese, cream. See Soy Cream Cheese
Cheese–Non-Soy Dairy-Based Cheeses 3188

Caribbean. See Latin America–Caribbean

Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Carque, Otto (1867-1935) Author, Pioneer, Advocate, Manufacturer
and Retailer of Health Food Products and Vegetarian Products in
Los Angeles. Also spelled Carqué 2632

Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 25, 26, 27, 32, 34, 45, 47,
60, 66, 67, 71, 77, 78, 81, 82, 83, 84, 87, 107, 108, 111, 146, 156,
162, 181, 191, 197, 246, 247, 255, 268, 282, 300, 356, 396, 397,
432, 504, 564, 653, 707, 801, 829, 869, 983, 1253, 1667, 1683,
1788, 1840, 2234

Cartoons or Cartoon Characters 734, 936, 962
Carver, George Washington (ca. 1864-1943, Tuskegee Inst.,
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy,
and the Carver Laboratory in Dearborn, Michigan 118, 171, 563,
849, 2579, 2800
Casein or Caseinates–Problems in So-Called Non-Dairy Products
2773

Chemistry and Soils, Bureau. See United States Department
of Agriculture (USDA)–Bureau of Agricultural and Industrial
Chemistry
Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 679, 703, 788,
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791, 802, 812, 849, 865, 901, 942, 943, 958, 2579, 2800, 3014,
3165
Chenopodium quinoa Willd. See Quinoa
Chiang, soybean (from China). See Jiang–Chinese-Style Fermented
Soybean Paste
Chicago Board of Trade (CBOT, organized in April 1848) 738,
2854, 3127, 3128, 3341
Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C.
Bradley and George Brett) 439, 1506
Chicken, meatless. See Meat Alternatives–Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey
Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 58, 368, 665, 695, 1440, 2981,
3355
Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous 36, 213, 781,
2264, 2391, 2422, 3038
Chico-San Inc. (Chico, California). Maker and Importer of
Macrobiotic and Natural Foods. Founded in March 1962 3007
China. See Asia, East–China
China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 2252
Chinese Medicine, Traditional, Including Heating-Cooling or HotCold Foods and Medicines 10, 11, 14, 16, 2445
Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 121, 177,
191, 801, 1102, 2522, 3122, 3157
Chinese restaurants outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Chinese Soybean Types and Varieties–Early, with Names 244, 801
Chocolate substitute made from roasted soybeans. See Soy
Chocolate
Chronology / Timeline 2144, 2447, 2773, 2931, 3178, 3225, 3279,
3370, 3411, 3459, 3485
CHS Cooperatives, Including Cenex, Inc. and Harvest States
Cooperatives (Which Includes Honeymead) 2678, 2974, 3062,
3097, 3163
Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond,
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German:

Erdmandel. Italian: Cipero comestible 192, 213, 303
Cicer arietinum. See Chickpeas or Garbanzo Beans
Civil War in USA (1861-1865) 754, 1022, 1625, 3279
Claim or Claims of Health Beneﬁts–Usually Authorized by the U.S.
Food and Drug Administration (FDA) 3370
Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses
Cliffrose. See Natural Food Distributors and Master Distributors–
General and Other Smaller: Cliffrose, Shadowfax, etc.
Climate change. See Global Warming / Climate Change as
Environmental Issues
Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk,
Rice Milk, etc.. 2572
Coffee, soy. See Soy Coffee
Cognitive / Brain Function. Including Alzheimer’s Disease 3370
Coix lachryma-jobi. See Job’s Tears
Coker Pedigreed Seed Co. (Hartsville, South Carolina) 635, 759,
1384, 1411, 2007, 2268, 2783
Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold
Color of soybean seeds. See Seed Color (Soybeans)–Speciﬁc
Varieties), Soybean Seeds (of different colors)
Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 141, 376, 408, 502, 511, 549, 564, 565,
585, 588, 595, 597, 603, 625, 669, 678, 696, 703, 705, 709, 754,
775, 911, 1088, 1175, 1290, 1291, 1469, 1585, 1713, 1714, 1864,
1869, 1905, 1929, 1952, 1963, 2270, 2397, 2462, 2489, 2608, 3189,
3283
Combines or Combined Harvester-Thresher–Etymology of This
Term and its Cognates 549
Commercial fermneted black soybeans. See Fermented Black
Soybean Production–How to Make Fermented black Soybeans on a
Commercial Scale
Commercial Soy Products–New Products, Mostly Foods 2974
Commercial tofu. See Tofu Production–How to Make Tofu on a
Commercial Scale
Commissioner of Patents, Agriculture. See United States
Department of Agriculture (USDA)–Patent Ofﬁce and
Commissioner of Patents (Forerunners of USDA)
Comoros. See Africa–Comoros, Federal Islamic Republic of the.
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Isles Comores. Comoro Islands
Compact Discs (CD-ROM)–References to a Compact Disc in NonCD Documents 1739
Component / value-based pricing of soybeans. See Seed Quality
Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computer Software, Computerized Information Services, and
Modeling / Simulation Related to Soy 2548, 2641, 2746, 2799,
2840, 2948, 2951, 2957, 2959, 2973, 2984, 2996, 2999, 3117, 3118,
3197
Computerized Databases and Information Services, Information
or Publications About Those Concerning Soya 1739, 1841, 1842,
2030, 2033, 2059, 2347, 2762, 2783, 2873, 2907, 2931, 2949, 3117,
3118, 3195, 3197, 3357, 3360, 3376
Computers (General) and Computer Hardware Related to Soybean
Production and Marketing. See also: Computer Software 2384,
2756, 2823, 2836, 2948, 2954, 2956, 3284
Concentrated soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Concerns about the Safety, Toxicity, or Health Beneﬁts of Soy in
Human Diets 3198, 3224
Condensed soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion
Cookbooks, macrobiotic. See Macrobiotic Cookbooks
Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 91, 146, 396, 397, 432, 713, 733,
734, 735, 765, 876, 958, 1019, 1723, 1773, 1893, 2028, 2142, 2228,
2572, 2686, 2779, 2871, 2943, 2977, 3013, 3102, 3113, 3184, 3300,
3663
Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 227, 495, 498, 560, 680, 699, 753,
810, 889, 1008, 1009, 1061, 1293, 1357, 1406, 1457, 1588, 1628,
1664, 1680, 1873, 1906, 1929, 1966, 2016, 2030, 2068, 2210, 2268,
2319, 2320, 2377, 2394, 2428, 2489, 2523, 2541, 2543, 2544, 2545,
2546, 2547, 2548, 2549, 2550, 2551, 2586, 2593, 2594, 2595, 2656,
2689, 2744, 2776, 2817, 2849, 2854, 2939, 2994, 3080, 3098, 3117,
3129, 3474
Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative
Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Corn Gluten 17, 20, 27, 46, 49, 60, 67,

74, 83, 84, 91, 102, 107, 108, 112, 114, 119, 124, 137, 153, 155,
162, 171, 184, 187, 192, 203, 213, 215, 221, 228, 232, 234, 243,
244, 246, 253, 266, 268, 283, 290, 291, 297, 303, 304, 312, 319,
343, 347, 351, 352, 357, 362, 372, 376, 400, 403, 407, 413, 418,
425, 431, 433, 437, 441, 442, 443, 467, 474, 475, 476, 478, 490,
495, 502, 511, 518, 545, 547, 548, 564, 577, 583, 585, 587, 595,
603, 606, 625, 647, 665, 671, 678, 695, 696, 697, 705, 719, 738,
758, 802, 886, 913, 946, 949, 954, 958, 980, 994, 1022, 1055, 1148,
1199, 1215, 1230, 1246, 1280, 1332, 1365, 1411, 1416, 1474, 1486,
1506, 1547, 1550, 1559, 1629, 1664, 1670, 1678, 1713, 1714, 1762,
1773, 1814, 1838, 1873, 1874, 1904, 1956, 1958, 1981, 1997, 1998,
2007, 2084, 2194, 2228, 2251, 2269, 2296, 2312, 2313, 2315, 2497,
2501, 2507, 2514, 2565, 2631, 2714, 2733, 2745, 2813, 2815, 2831,
2845, 2887, 2895, 2898, 2900, 2931, 2935, 2942, 2972, 2979, 2985,
2987, 3061, 3062, 3066, 3071, 3124, 3154, 3160, 3163, 3165, 3188,
3194, 3203, 3209, 3214, 3222, 3233, 3244, 3263, 3279, 3281, 3292,
3303, 3310, 3311, 3316, 3324, 3340, 3352, 3376, 3378, 3380, 3430,
3463, 3472, 3505, 3511, 3520, 3607
Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 1117, 1196, 1874, 2313, 3019, 3242
Costs and/or Proﬁts / Returns from Producing Soybeans 114, 1152,
2341, 2689
Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales,
All from the Boll of the Cotton Plant (Gossypium sp. L.) 44, 66, 145
Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 171, 182, 192, 216, 243, 449, 669, 677, 1215, 1266,
1338, 1779, 2090, 2886
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 60, 66, 84, 124, 162, 253, 255, 289, 296, 606, 669, 678,
680, 686, 758, 900, 1389, 2608
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
11, 282, 301, 307, 408, 504, 669, 707, 719, 949, 954, 1115, 1328,
1593, 1651
Cottonseeds / Cotton Seeds–Etymology of These Terms and Their
Cognates/Relatives in English 60, 66, 84
Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
124, 280, 595, 635, 738, 1970, 2501, 3188, 3263
Cover Crop, Use of Soybeans as. See also: Intercropping 144, 154,
167, 209, 266, 710, 792, 793, 1069, 1514, 2370
Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean,
Yardlong Cowpea. Chinese: Jiangdou. Previous scientiﬁc names:
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 84, 91, 108, 112, 126, 127, 128, 131, 136,
137, 149, 153, 154, 155, 157, 161, 162, 164, 167, 169, 170, 176,
177, 178, 180, 184, 187, 189, 191, 192, 209, 213, 227, 231, 232,
253, 263, 266, 267, 268, 270, 271, 289, 291, 293, 296, 299, 303,
304, 311, 318, 321, 328, 331, 340, 356, 358, 373, 374, 376, 379,
403, 416, 420, 423, 432, 443, 447, 448, 451, 452, 464, 472, 474,
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475, 476, 486, 491, 518, 537, 539, 542, 545, 554, 560, 564, 568,
574, 582, 603, 625, 653, 665, 668, 670, 681, 697, 739, 740, 742,
762, 770, 796, 829, 849, 864, 1055, 1056, 1080, 1246, 1258, 1309,
1546, 1748, 1859, 1860, 1887, 1971, 2001, 2035, 2046, 2175, 2228,
2231, 2245, 2266, 2268, 2336, 2395, 2446, 2462, 2463, 2487, 2608,
2639, 2691, 2704, 2713, 2853, 3035, 3038, 3040, 3131, 3134, 3204,
3301, 3342, 3458
Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 60, 83, 108, 112, 114,
119, 162, 432, 448, 509, 587, 712, 1117
Crayons. See Candles, Crayons, and Soybean Wax
Cream, sour, alternative. See Sour Cream Alternatives
Cream, soymilk. See Soymilk Cream
Crop Rotation Using Soybean Plants for Soil Improvement 60, 153,
164, 165, 227, 253, 271, 356, 376, 427, 431, 448, 478, 482, 490,
531, 543, 560, 577, 585, 601, 614, 677, 682, 686, 694, 696, 703,
710, 738, 743, 744, 748, 770, 777, 958, 983, 995, 1022, 1293, 1303,
1332, 1333, 1428, 1432, 1469, 1481, 1517, 1535, 1546, 1628, 1686,
1777, 1831, 1909, 1932, 1956, 2043, 2306, 2370, 2381, 2495, 2654,
2736, 2789, 2810, 2843, 2906, 2955, 3029, 3045, 3066, 3075, 3100
Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 167, 177, 191, 215, 228, 290, 297, 319, 343, 433, 446,
478, 490, 506, 545, 564, 588, 606, 609, 612, 613, 617, 625, 647,
671, 696, 705, 781, 801, 805, 936, 962, 1088, 1166, 1199, 1425,
1678, 1713, 1714, 1729, 1904, 1961, 1962, 1971, 1973, 1981, 2148,
2179, 2376, 2433, 2512, 2526, 2600, 2691, 2774, 2778, 2784, 2787,
2790, 2805, 2833, 2835, 2878, 2941, 2992, 3045, 3075, 3079, 3349,
3584
Crown Iron Works Co. (Minneapolis, Minnesota). Maker of
Soybean Processing Equipment. Acquired by CPM (Formerly
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 1328
Crushing, soybean–equipment manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.
Crushing statistics for soybeans, and soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)
Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 7, 9, 10, 11, 12, 13, 18, 19, 20, 22, 25, 26,
27, 28, 34, 36, 39, 44, 45, 48, 61, 62, 64, 69, 77, 82, 85, 86, 87, 89,
91, 92, 98, 102, 103, 108, 112, 114, 119, 121, 124, 125, 137, 146,
153, 162, 164, 173, 175, 177, 180, 181, 187, 189, 191, 193, 197,
204, 205, 213, 214, 221, 227, 228, 244, 246, 247, 249, 253, 263,
266, 268, 275, 281, 287, 288, 289, 291, 296, 300, 305, 312, 319,

336, 343, 351, 368, 372, 376, 380, 407, 409, 412, 418, 420, 429,
431, 432, 433, 436, 437, 438, 448, 465, 466, 467, 474, 475, 476,
477, 482, 490, 506, 509, 511, 516, 525, 531, 542, 545, 547, 548,
554, 557, 562, 577, 578, 580, 583, 585, 588, 601, 603, 606, 607,
623, 625, 627, 649, 650, 653, 657, 659, 661, 664, 665, 669, 671,
674, 678, 680, 682, 693, 694, 695, 703, 705, 708, 710, 712, 713,
718, 720, 723, 733, 734, 741, 743, 744, 745, 748, 751, 753, 754,
755, 759, 762, 770, 777, 781, 784, 787, 788, 791, 795, 801, 805,
808, 821, 827, 829, 838, 869, 872, 877, 878, 887, 936, 937, 944,
952, 962, 963, 968, 972, 993, 995, 996, 1014, 1019, 1026, 1048,
1050, 1055, 1058, 1059, 1064, 1068, 1075, 1088, 1095, 1141, 1152,
1154, 1157, 1166, 1169, 1175, 1204, 1209, 1210, 1227, 1228, 1233,
1237, 1252, 1265, 1266, 1287, 1289, 1290, 1291, 1293, 1297, 1303,
1311, 1323, 1327, 1331, 1333, 1340, 1347, 1360, 1379, 1388, 1416,
1425, 1428, 1432, 1448, 1454, 1469, 1517, 1527, 1535, 1546, 1553,
1581, 1585, 1589, 1590, 1593, 1595, 1614, 1618, 1622, 1625, 1628,
1632, 1636, 1637, 1646, 1657, 1674, 1677, 1681, 1682, 1684, 1685,
1686, 1688, 1693, 1694, 1733, 1736, 1784, 1787, 1794, 1795, 1797,
1806, 1831, 1863, 1874, 1876, 1882, 1885, 1886, 1892, 1893, 1895,
1907, 1909, 1913, 1951, 1955, 1956, 1960, 1961, 1962, 1970, 1973,
1993, 1994, 2008, 2014, 2025, 2035, 2050, 2064, 2111, 2117, 2118,
2121, 2126, 2129, 2142, 2169, 2173, 2179, 2183, 2184, 2185, 2194,
2199, 2210, 2236, 2239, 2242, 2244, 2270, 2286, 2306, 2307, 2310,
2341, 2363, 2381, 2383, 2385, 2391, 2407, 2408, 2412, 2423, 2429,
2442, 2453, 2456, 2481, 2489, 2495, 2504, 2512, 2515, 2517, 2519,
2521, 2531, 2535, 2539, 2544, 2565, 2570, 2578, 2584, 2595, 2598,
2600, 2601, 2602, 2604, 2606, 2607, 2608, 2610, 2611, 2616, 2624,
2663, 2679, 2685, 2686, 2688, 2689, 2715, 2716, 2722, 2730, 2732,
2736, 2746, 2763, 2765, 2766, 2778, 2779, 2781, 2782, 2789, 2790,
2802, 2803, 2806, 2807, 2808, 2817, 2830, 2832, 2844, 2867, 2868,
2871, 2914, 2916, 2917, 2946, 2958, 2962, 2965, 2972, 2973, 2984,
2990, 2992, 3002, 3020, 3021, 3022, 3029, 3030, 3044, 3045, 3055,
3060, 3075, 3079, 3085, 3094, 3095, 3108, 3115, 3152, 3180, 3275,
3320, 3349, 3351, 3359, 3393, 3531, 3551, 3552, 3553, 3621
Culture Media / Medium (for Growing Microorganisms)–Industrial
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 1636, 2717
Cultures of nitrogen ﬁxing bacteria for soybeans. See Nitrogen
Fixing Cultures
Curds Made from Soymilk (Soft, Unpressed Tofu) as an End
Product or Food Ingredient. In Japanese: Oboro. In Chinese:
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foofah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary
Syrup) 432, 733, 1017, 2484, 2779
Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger
Nuts, etc.
Dairy alternatives (soy based). See Sour Cream Alternatives, Soy
Cheese or Cheese Alternatives, Soy Cheesecake or Cream Pie,
Soy Cream Cheese, Soy Pudding, Custard, Parfait, or Mousse, Soy
Yogurt, Soymilk, Soymilk, Fermented, Soymilk, Fermented–Soy
Keﬁr, Tofu (Soy Cheese), Whip Topping
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy)
170
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Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers
Union Cooperative Marketing Assoc. (CMA) in Kansas City 3272
Davis, Adelle (1904-1974). Author and Health Foods Advocate
1376, 2632

Diesel, soy. See National Biodiesel Board
Diet and Breast Cancer Prevention (Soy Is Usually Mentioned)
2979, 3285

Dawa-dawa. See Natto–Soybean Dawa-dawa

Diet and Cancer (Vegetarian Diet Is Not Mentioned; Soy May Not
Be Mentioned) 2979, 3172

Daylength Neutrality. See Soybean–Physiology–Photoperiod
Insensitivity

Diet and Prostate Cancer Prevention (Soy May Not Be Mentioned)
2979, 3225

Death certiﬁcates. See Obituaries, Eulogies, Death Certiﬁcates, and
Wills

Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
712, 736, 878, 1328, 1876, 1978, 2000, 2112, 2237, 2659, 2753,
2790, 2805, 2818, 2994, 3005, 3037, 3081, 3200

Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising,
etc. See also: Adulteration
Deforestation in Brazil. See Latin America–South America–Brazil,
Deforestation in
DeKalb Genetics. Including DeKalb-Pﬁzer Genetics (DeKalb,
Illinois) from 1982 to 1990 2887, 3174, 3190, 3214, 3244, 3263,
3376, 3400, 3430
Delsoy Products, Inc. (Dearborn, Michigan). Soy Protein Company.
Renamed Whitehouse Products in 1963. Purchased by C.J. Christoff
& Sons in 1983 (Lowell, Michigan). Renamed Chadalee Farms,
Inc.. 2579
Demos, Steve. See White Wave, Inc. (Boulder, Colorado)
Detection of soy proteins. See Soy Proteins–Detection
Detergents or soaps made from soy oil. See Soaps or Detergents
Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in
Developing nations. See Third World
Development, sustainable. See World Problems–Sustainable
Development and Growth
Diabetes and Diabetic Diets 146, 182, 185, 191, 246, 250, 255, 282,
291, 396, 397, 433, 595, 657, 693, 713, 733, 734, 765, 770, 773,
801, 829, 958, 1389, 2445
Dies, Edward Jerome (1891-1979) 878
Diesel Fuel, SoyDiesel, Biodiesel–Interchem Industries,
Inc., Interchem Environmental, Inc., Midwest Biofuels, Ag
Environmental Processing (AEP), Bill Ayres and Doug Pickering.
Pioneer Biodiesel Makers and Marketers in the USA 3226
Diesel Fuel, SoyDiesel, Biodiesel, or Artiﬁcial Petroleum (Made
from Methyl Esters of Soybean Oil) 712, 828, 2699, 2701, 2891,
2896, 2907, 3115, 3165, 3175, 3203, 3220, 3226, 3413, 3459, 3529,
3572, 3596, 3597, 3663

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 2, 18, 43, 59, 61, 79, 80, 82, 83,
103, 109, 116, 118, 119, 127, 130, 134, 135, 136, 140, 141, 142,
144, 147, 150, 153, 154, 156, 160, 165, 170, 179, 182, 183, 185,
188, 196, 197, 198, 204, 205, 206, 210, 211, 213, 214, 220, 237,
238, 242, 243, 245, 248, 252, 254, 257, 261, 265, 267, 271, 277,
280, 291, 292, 298, 300, 309, 310, 311, 315, 317, 323, 327, 328,
329, 337, 341, 343, 344, 345, 346, 352, 354, 355, 364, 365, 366,
367, 369, 370, 371, 375, 377, 378, 382, 383, 384, 385, 389, 390,
393, 395, 398, 399, 404, 406, 407, 411, 414, 421, 422, 432, 434,
440, 442, 445, 449, 452, 453, 457, 458, 459, 460, 461, 462, 463,
468, 469, 470, 471, 472, 473, 477, 479, 480, 481, 483, 486, 487,
488, 489, 490, 492, 495, 496, 497, 499, 501, 503, 507, 508, 512,
513, 514, 515, 517, 519, 520, 521, 522, 523, 526, 527, 528, 529,
532, 533, 534, 535, 540, 541, 544, 545, 546, 550, 552, 554, 558,
560, 561, 563, 567, 569, 570, 571, 572, 573, 575, 579, 581, 589,
593, 594, 596, 599, 601, 602, 604, 605, 608, 611, 619, 622, 629,
636, 637, 638, 641, 642, 643, 644, 645, 648, 651, 654, 655, 659,
660, 667, 668, 674, 680, 690, 691, 692, 693, 694, 698, 702, 705,
710, 711, 712, 713, 718, 721, 722, 731, 732, 733, 734, 736, 737,
739, 746, 747, 749, 750, 751, 752, 754, 757, 759, 760, 761, 766,
767, 769, 770, 771, 778, 779, 792, 793, 796, 798, 799, 800, 801,
804, 805, 806, 813, 814, 815, 816, 817, 818, 823, 824, 825, 829,
830, 832, 835, 836, 837, 842, 843, 844, 846, 848, 849, 852, 853,
854, 855, 858, 860, 861, 863, 864, 870, 871, 878, 879, 888, 889,
890, 891, 892, 893, 894, 895, 896, 897, 898, 899, 902, 903, 904,
905, 906, 907, 913, 914, 915, 916, 917, 918, 919, 920, 921, 922,
923, 924, 926, 927, 928, 929, 930, 932, 934, 935, 936, 937, 940,
941, 942, 943, 944, 947, 948, 950, 955, 957, 958, 962, 967, 969,
970, 972, 973, 974, 979, 980, 981, 983, 985, 986, 989, 992, 993,
995, 996, 997, 998, 999, 1001, 1003, 1004, 1005, 1007, 1008, 1009,
1010, 1011, 1014, 1015, 1017, 1018, 1019, 1021, 1024, 1025, 1027,
1029, 1031, 1032, 1034, 1035, 1036, 1037, 1038, 1039, 1041, 1042,
1043, 1044, 1045, 1046, 1048, 1051, 1055, 1056, 1059, 1060, 1061,
1062, 1063, 1064, 1067, 1069, 1071, 1072, 1075, 1080, 1082, 1086,
1087, 1088, 1090, 1091, 1092, 1096, 1097, 1099, 1100, 1101, 1102,
1104, 1105, 1107, 1113, 1114, 1118, 1120, 1123, 1124, 1125, 1126,
1127, 1129, 1130, 1131, 1133, 1134, 1136, 1140, 1144, 1146, 1147,
1148, 1149, 1151, 1153, 1161, 1162, 1164, 1167, 1175, 1176, 1178,
1181, 1186, 1189, 1192, 1193, 1195, 1197, 1204, 1214, 1215, 1217,
1219, 1220, 1221, 1222, 1225, 1226, 1227, 1232, 1238, 1240, 1241,
1245, 1246, 1252, 1257, 1259, 1260, 1264, 1265, 1272, 1273, 1275,
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1280, 1282, 1285, 1286, 1289, 1291, 1293, 1296, 1303, 1304, 1305,
1306, 1309, 1315, 1316, 1317, 1319, 1322, 1324, 1329, 1330, 1333,
1337, 1347, 1348, 1349, 1350, 1351, 1354, 1355, 1368, 1380, 1381,
1382, 1383, 1384, 1386, 1388, 1402, 1409, 1411, 1415, 1419, 1420,
1421, 1423, 1424, 1425, 1426, 1427, 1429, 1431, 1432, 1441, 1444,
1445, 1452, 1453, 1454, 1455, 1456, 1461, 1463, 1464, 1467, 1468,
1469, 1470, 1473, 1476, 1477, 1505, 1508, 1511, 1512, 1515, 1517,
1519, 1541, 1553, 1557, 1569, 1574, 1577, 1580, 1585, 1588, 1591,
1592, 1595, 1599, 1602, 1605, 1607, 1609, 1610, 1611, 1612, 1614,
1622, 1624, 1628, 1630, 1631, 1633, 1640, 1641, 1644, 1645, 1646,
1649, 1652, 1653, 1660, 1661, 1664, 1665, 1674, 1678, 1686, 1688,
1692, 1694, 1695, 1699, 1709, 1710, 1711, 1712, 1713, 1714, 1718,
1724, 1729, 1730, 1733, 1735, 1738, 1763, 1771, 1777, 1780, 1781,
1784, 1785, 1787, 1793, 1798, 1801, 1803, 1805, 1806, 1813, 1819,
1820, 1822, 1826, 1830, 1831, 1832, 1835, 1836, 1838, 1859, 1860,
1863, 1866, 1868, 1871, 1872, 1879, 1881, 1883, 1884, 1885, 1887,
1890, 1891, 1892, 1893, 1903, 1905, 1906, 1909, 1915, 1916, 1924,
1926, 1927, 1932, 1933, 1934, 1936, 1940, 1941, 1950, 1952, 1956,
1957, 1960, 1966, 1968, 1969, 1974, 1984, 1987, 1988, 1990, 2000,
2002, 2006, 2009, 2010, 2019, 2020, 2021, 2024, 2026, 2027, 2028,
2031, 2032, 2033, 2039, 2040, 2043, 2046, 2053, 2054, 2055, 2059,
2064, 2066, 2067, 2069, 2070, 2071, 2073, 2077, 2078, 2080, 2087,
2091, 2093, 2094, 2101, 2110, 2112, 2117, 2123, 2138, 2140, 2144,
2145, 2149, 2153, 2157, 2161, 2165, 2167, 2172, 2175, 2178, 2179,
2181, 2182, 2184, 2186, 2187, 2189, 2197, 2199, 2201, 2203, 2204,
2206, 2209, 2219, 2221, 2224, 2227, 2229, 2230, 2231, 2236, 2237,
2239, 2241, 2242, 2243, 2245, 2250, 2253, 2256, 2258, 2264, 2265,
2266, 2275, 2280, 2282, 2286, 2288, 2293, 2294, 2298, 2299, 2301,
2302, 2303, 2306, 2309, 2310, 2311, 2312, 2315, 2326, 2327, 2328,
2329, 2332, 2339, 2342, 2343, 2347, 2349, 2350, 2351, 2352, 2353,
2355, 2359, 2362, 2363, 2370, 2379, 2384, 2385, 2389, 2390, 2391,
2393, 2395, 2396, 2397, 2405, 2409, 2410, 2419, 2427, 2435, 2436,
2438, 2440, 2441, 2446, 2455, 2461, 2462, 2464, 2471, 2473, 2474,
2478, 2479, 2484, 2485, 2487, 2489, 2490, 2495, 2497, 2510, 2512,
2517, 2518, 2519, 2521, 2522, 2523, 2525, 2528, 2533, 2538, 2545,
2550, 2554, 2555, 2558, 2571, 2576, 2582, 2585, 2595, 2596, 2597,
2600, 2601, 2602, 2604, 2606, 2607, 2608, 2609, 2610, 2611, 2613,
2614, 2617, 2618, 2620, 2625, 2626, 2627, 2629, 2630, 2640, 2644,
2649, 2652, 2655, 2656, 2658, 2660, 2667, 2668, 2669, 2670, 2675,
2677, 2680, 2681, 2682, 2683, 2685, 2686, 2689, 2690, 2693, 2695,
2697, 2698, 2702, 2704, 2706, 2707, 2708, 2711, 2719, 2720, 2721,
2725, 2730, 2732, 2734, 2736, 2742, 2743, 2745, 2746, 2749, 2750,
2751, 2753, 2755, 2757, 2758, 2760, 2761, 2765, 2766, 2771, 2772,
2777, 2779, 2780, 2781, 2782, 2783, 2787, 2790, 2791, 2794, 2808,
2812, 2813, 2816, 2817, 2818, 2819, 2824, 2826, 2827, 2828, 2829,
2830, 2833, 2834, 2835, 2836, 2837, 2839, 2841, 2842, 2847, 2849,
2850, 2851, 2853, 2854, 2857, 2858, 2860, 2871, 2874, 2878, 2880,
2882, 2883, 2884, 2890, 2895, 2897, 2904, 2905, 2914, 2916, 2919,
2920, 2921, 2924, 2925, 2931, 2933, 2939, 2940, 2941, 2944, 2946,
2947, 2949, 2954, 2955, 2956, 2958, 2959, 2960, 2961, 2964, 2965,
2966, 2969, 2971, 2972, 2973, 2977, 2980, 2981, 2986, 2989, 2991,
2992, 2994, 2996, 2997, 3000, 3001, 3011, 3012, 3013, 3017, 3018,
3020, 3022, 3024, 3026, 3030, 3035, 3038, 3039, 3044, 3045, 3046,
3047, 3049, 3051, 3052, 3055, 3060, 3061, 3063, 3065, 3067, 3072,
3074, 3075, 3079, 3080, 3081, 3082, 3083, 3084, 3092, 3093, 3101,
3102, 3106, 3109, 3113, 3117, 3122, 3123, 3126, 3127, 3128, 3133,
3134, 3135, 3136, 3137, 3142, 3144, 3145, 3148, 3151, 3158, 3160,
3169, 3170, 3175, 3180, 3183, 3193, 3199, 3200, 3214, 3219, 3230,
3232, 3233, 3235, 3238, 3241, 3245, 3247, 3251, 3254, 3255, 3263,
3267, 3273, 3274, 3279, 3280, 3283, 3299, 3305, 3320, 3322, 3329,

3331, 3338, 3341, 3343, 3345, 3348, 3350, 3351, 3352, 3354, 3355,
3361, 3369, 3372, 3375, 3377, 3383, 3388, 3390, 3391, 3403, 3404,
3406, 3415, 3419, 3420, 3421, 3422, 3423, 3426, 3427, 3428, 3438,
3439, 3446, 3448, 3454, 3458, 3459, 3473, 3476, 3484, 3485, 3487,
3488, 3518, 3519, 3521, 3531, 3536, 3543, 3550, 3554, 3558, 3559,
3582, 3589, 3592, 3605, 3608, 3615, 3622, 3623, 3624, 3625, 3628,
3629, 3630, 3632, 3636, 3643, 3644, 3647, 3650, 3651, 3657, 3658,
3659, 3661, 3663
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)
Diseases, plant protection from. See Soybean Rust
District of Columbia. See United States–States–District of
Columbia
Diversity, Genetic. See Soybean–Genetic Diversity and Population
Structure
Documents with More Than 20 Keywords 10, 11, 25, 26, 27, 32,
34, 35, 39, 44, 45, 46, 47, 58, 60, 61, 66, 82, 91, 108, 112, 114, 119,
121, 124, 127, 137, 150, 153, 155, 162, 164, 170, 175, 177, 182,
185, 187, 191, 192, 197, 205, 213, 214, 221, 227, 232, 244, 246,
253, 255, 257, 263, 266, 268, 282, 288, 291, 296, 304, 316, 328,
336, 343, 352, 356, 376, 380, 396, 397, 407, 420, 432, 433, 434,
435, 436, 442, 448, 467, 474, 475, 476, 477, 495, 502, 504, 530,
540, 545, 564, 588, 595, 622, 630, 650, 657, 661, 669, 670, 678,
680, 682, 693, 699, 701, 702, 704, 710, 712, 713, 715, 716, 719,
733, 734, 736, 737, 748, 750, 751, 753, 754, 759, 762, 765, 767,
770, 773, 784, 801, 808, 812, 829, 849, 872, 876, 936, 946, 958,
962, 983, 995, 996, 1010, 1017, 1048, 1050, 1055, 1088, 1117,
1328, 1332, 1428, 1432, 1469, 1572, 1592, 1593, 1600, 1661, 1674,
1686, 1687, 1692, 1713, 1714, 1724, 1729, 1737, 1740, 1773, 1814,
1838, 1840, 1885, 1890, 1893, 1958, 1987, 1988, 2007, 2028, 2057,
2112, 2121, 2129, 2228, 2234, 2253, 2268, 2312, 2363, 2370, 2428,
2438, 2517, 2567, 2608, 2617, 2632, 2644, 2655, 2687, 2715, 2717,
2732, 2773, 2779, 2783, 2790, 2801, 2849, 2854, 2891, 2896, 2906,
2941, 2949, 2955, 2965, 2977, 2979, 3013, 3018, 3038, 3057, 3083,
3099, 3102, 3113, 3118, 3122, 3165, 3194, 3225, 3263, 3279, 3280,
3293, 3326, 3339, 3352, 3359, 3370, 3459, 3477, 3485
Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food /
Petfood 1117, 2717, 2796
Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)
Dorsett, Palemon Howard (1862-1943, USDA) 150, 579, 589, 591,
592, 609, 610, 612, 613, 617, 622, 750, 1713, 1714, 1838, 1843,
1890, 2007, 2336, 2592, 2617, 2644
Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931)
579, 589, 591, 592, 609, 610, 612, 613, 617, 622, 773, 1713, 1714,
1838, 1890, 2007, 2644
Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans
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Dried yuba sticks. See Yuba–Dried Yuba Sticks
Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole
Drying of soybeans. See Storage of Seeds
DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont
Agricultural Enterprise / Products (Wilmington, Delaware).
Formerly spelled Du Pont 1398, 1399, 1486, 1559, 1629, 1856,
2618, 3042, 3118, 3187, 3188, 3263, 3292, 3307, 3332, 3379, 3406,
3490, 3498
Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as
a Non-Drying Oil 2527, 2540, 2674, 2699, 2701, 2728, 2895, 2896,
2907, 3165
Earliest document seen... See Historical–Earliest Document Seen
Ecology (“The Mother of All the Sciences”) and Ecosystems 444,
558, 983, 1053, 1626, 1653, 1686, 1723, 1803, 1814, 1944, 1954,
1968, 2024, 2059, 2142, 2144, 2169, 2213, 2233, 2276, 2307, 2324,
2337, 2338, 2350, 2374, 2378, 2420, 2426, 2499, 2500, 2501, 2513,
2559, 2582, 2653, 2675, 2722, 2732, 2745, 2771, 2774, 2857, 2860,
2873, 2941, 2965, 2969, 2982, 3004, 3038, 3121, 3178, 3258, 3259,
3276, 3287, 3317, 3323, 3349, 3436, 3448, 3470, 3480
Economic Research Service of USDA. See United States
Department of Agriculture (USDA)–Economic Research Service
(ERS)
Economics of soybean production and hedging. See Marketing
Soybeans

El Molino Mills (Los Angeles Area. Founded by Edward Allen
Vandercook. Began Operations on 1 March 1926 in Alhambra,
California) 2632
Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 282
Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums
Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise
for Research on Management of Land for Animal Production;
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro
Nacional de Pesquisa de Soja (National Soybean Research Center;
CNPS or CNPSo) 2012, 2104, 2134, 2169, 2288, 2307, 2348, 2374,
2582, 2646, 2651, 2713, 2719, 3036, 3134, 3136, 3137, 3138, 3139,
3140, 3143, 3151, 3362, 3438, 3439, 3471, 3474, 3522
Energy Consumption during Crop Production, Food Processing,
etc.. 1874, 1913, 2313
Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artiﬁcial Petroleum
England. See Europe, Western–United Kingdom
Entomology and Plant Quarantine. Bureau of. See United States
Department of Agriculture (USDA)–Bureau Entomology and Plant
Quarantine
Environmental issues. See Water Issues and Vegetarianism

Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé

Environmental issues, concerns, and protection. See Vegetarianism,
the Environment, and Ecology, Water Use, Misuse, and Scarcity

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986)
3128, 3129

Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Renewable Energy,
etc.). See also Global Warming / Climate Change, and Water Use
1410, 1773, 2903, 2979, 3054, 3314

Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans
Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See
Solnuts B.V.

Enzyme active soy ﬂour. See Soy Flour, Grits, and Flakes–Enzyme
Active
Enzymes (General) 243, 2898

Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 495, 585

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 1572, 2783, 3018, 3149

Effect of Soy on Development–Early Onset of Puberty, Menarche,
3285

Enzymes in Soybean Seeds–Other 282, 432, 657, 751, 1840, 2022,
2234, 2582

Efﬁciency of animals in converting feeds into human foods. See
Feeds–Efﬁciency

Enzymes in Soybean Seeds–Peroxidase 2991

Efﬁciency of plants vs. animals in producing food. See
Vegetarianism–Efﬁciency of Plants... in Producing Food

Enzymes Produced During Fermentations Involving Koji or
Aspergillus Oryzae (Including Enzymes in Miso and Fermented
Soy Sauce) 2312

Egypt. See Africa–Egypt

Enzymes Produced During Fermentations Involving Tempeh, Natto,
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Fermented Tofu, or Fermented Black Soybeans 191

Moravia], and Slovakia [ofﬁcially “The Slovak Republic”]) 712,
731, 759, 763, 764, 801, 996, 1088, 1420, 1945, 2091, 3019, 3080

Equipment for making tofu. See Tofu Equipment
Equipment for soybean crushing–manufacturers. See Anderson
International Corp., Blaw-Knox Co. and Rotocel, Crown Iron
Works Co., French Oil Mill Machinery Co.
Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 1740,
1814, 3007
Erewhon–Los Angeles / West / West Coast. Established Sept.
1969. Purchased from Erewhon (Boston) by John Fountain & John
Deming on 1 Aug. 1975. Named Mondo in Oct. 1976. Then Broken
Up and Re-Sold in 1979. Part Became Erewhon West 1740, 1814
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion
Estrogens in plants. See Phytoestrogens
Ethanol (ethyl alcohol). See Solvents
Etymology. See the speciﬁc product concerned (e.g. soybeans, tofu,
soybean meal, etc.)
Etymology (General) of Soybean Products or Closely Related
Terms (Such as “Protein”) 2977, 3102
Etymology of the Words “Soya,” “Soy,” and “Soybean” and their
Cognates / Relatives in Various Languages 22, 24, 25, 27, 34, 44,
60, 79, 84, 91, 108, 112, 114, 121, 150, 162, 170, 184, 200, 227,
291, 316, 351, 362, 405, 432, 441, 494, 545, 578, 583, 620, 621,
694, 705, 712, 713, 715, 751, 781, 829, 849, 937, 958, 969, 1011,
1117, 1148, 1162, 1303, 1333, 1402, 1589, 1590, 2253, 2788, 2790,
3347
Europe, Eastern–Albania (Republika e Shqipërisë / Shqiperia) 2693,
2938, 2939, 2940, 3030
Europe, Eastern–Bosnia and Herzegovina (Declared Independence
from Yugoslavia on 29 Feb. 1992) 1417, 1738
Europe, Eastern–Bulgaria 716, 763, 996, 1088, 1133, 1261, 1551,
1620, 2183, 2585
Europe, Eastern–Croatia (Hrvatska; Declared Independence from
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and
Rijeka (formerly Fiume)) 39, 45, 46, 49, 57, 61, 258, 1337, 1474,
1589, 1590
Europe, Eastern–Czech Republic (Ceská Republika; Including
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1
Jan. 1993, Western Part of Czechoslovakia, which also included
Slovakia or Slovensko) 26, 27, 35, 37, 38, 45, 47, 50, 55, 56, 57, 60,
67, 191, 642, 764, 3080, 3109, 3133
Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993;
then divided into The Czech Republic [formerly Bohemia and

Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia)
763, 764
Europe, Eastern (General) 2567
Europe, Eastern–Hungary (Magyar Köztársaság) 26, 27, 28, 29, 35,
39, 45, 46, 47, 50, 51, 52, 53, 54, 58, 60, 61, 72, 85, 86, 146, 191,
258, 432, 465, 545, 712, 763, 764, 797, 996, 1006, 1088, 1432,
2314, 3474
Europe, Eastern–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Eastern European country 26,
27, 29, 32, 35, 46, 61
Europe, Eastern–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Eastern
European country 26, 27, 32, 35, 46, 61
Europe, Eastern–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
Eastern Europe 49
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Eastern
European country 26, 27, 32, 35, 37, 39, 45, 46, 61
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Eastern European country 26, 27, 32, 35, 37, 39, 45, 46, 61
Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic
from Aug. 1940 to Aug. 1991) 763, 764
Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991) 763, 764, 797
Europe, Eastern–Macedonia (Formerly Yugoslav Republic
of Macedonia. Ofﬁcially Republika Makedonija. Declared
Independence from Yugoslavia on 8 Sept. 1991) 1621
Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991)
716, 763, 1006, 1997, 1998, 2093, 2094, 2295, 2301, 2302, 2436,
2660, 3147
Europe, Eastern–Poland 26, 27, 35, 45, 46, 47, 52, 53, 54, 58, 60,
258, 432, 712, 716, 763, 764, 801, 983, 996, 1033, 1087, 1088,
1724, 1725, 1991
Europe, Eastern–Romania (Including Moldavia and Bessarabia until
1940-44). Also spelled Rumania 35, 50, 690, 692, 694, 711, 712,
716, 732, 759, 763, 764, 822, 996, 1006, 1046, 1088, 1725, 1954,
1997, 1998, 2106, 2177, 2754, 2782
Europe, Eastern–Russia (Russian Federation; Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 45, 47,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1339
48, 68, 164, 166, 170, 191, 210, 255, 256, 258, 307, 432, 445, 503,
540, 545, 561, 600, 626, 643, 644, 645, 664, 682, 710, 713, 716,
717, 733, 734, 746, 747, 750, 801, 1006, 1021, 1289, 1320, 1890,
2008, 2302, 2617, 2644, 2660, 3059, 3089, 3147, 3189, 3199, 3231,
3320
Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006).
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed
Kosovo. Formerly part of the loose State Union of Serbia and
Montenegro (2003-2006) 62, 1105, 1445, 1461, 1508, 2613, 2670
Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 35, 45, 46, 50,
764, 1420, 3080
Europe, Eastern–Slovenia (Slovenija; Declared Independence from
Yugoslavia on 21 June 1991) 32, 33, 35, 45, 46, 47, 50, 3078
Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 716, 1428, 1517, 1668, 1725
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 26, 35, 45, 47, 48, 68,
74, 191, 256, 380, 429, 432, 716, 717, 747, 763, 1224, 2660, 3135,
3147, 3189
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 432, 503, 540, 545, 559, 561, 572, 592, 600, 604,
605, 610, 626, 643, 644, 645, 655, 664, 710, 712, 713, 716, 717,
733, 734, 746, 747, 750, 759, 763, 764, 765, 786, 797, 801, 845,
958, 996, 1006, 1021, 1088, 1224, 1289, 1320, 1323, 1428, 1432,
1469, 1668, 1725, 1784, 1786, 1822, 1843, 1858, 1890, 1950, 1991,
1997, 1998, 2008, 2093, 2094, 2190, 2197, 2252, 2295, 2301, 2302,
2351, 2436, 2567, 2585, 2617, 2644, 2660, 2715, 2718, 2801, 2901,
2936, 2944, 3059, 3083, 3089, 3132, 3147, 3199, 3231, 3271
Europe, Eastern–Yugoslavia. Composed of Serbia and Montenegro
from 17 April 1992 to 13 March 2002. From 1918-1991
included the 6 Republics of Serbia / Servia, Croatia, Bosnia and
Herzegovina, Slovenia, Macedonia, and Montenegro. Included
Carnaro, Fiume / Rijeka / Rieka 1947-1992; Formerly Also Spelled
Jugoslavia. See also Serbia and Montenegro 62, 694, 763, 764, 996,
1088, 1105, 1337, 1417, 1423, 1425, 1445, 1461, 1474, 1508, 1517,
1589, 1590, 1725, 1738, 2613, 2670, 3474
Europe–European Union (EU) or European Economic Community
(EEC; also known as the Common Market), renamed the European
Community (Headquarters: Brussels, Belgium) 2773, 2979, 3188,
3201, 3215, 3221, 3222, 3263, 3277, 3295, 3339, 3347, 3442
Europe, Western 150, 162, 255, 419, 433, 829, 1088, 2458, 2614,
2696, 2732, 2776, 2781, 2965, 2985, 3132, 3213, 3244, 3247, 3303,
3310, 3332, 3334, 3370
Europe, Western–Austria (Österreich) 396, 397, 432, 540, 578, 598,
601, 712, 713, 716, 733, 734, 748, 763, 764, 765, 801, 996, 1006,
1023, 1088, 1116, 2535, 3277
Europe, Western–Austria-Hungary (Austro-Hungarian Empire).

Ofﬁcially Dissolved on 3 Nov. 1918 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37, 38, 40, 41, 42, 43, 45, 46, 47, 48, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 60, 61, 64, 65, 72, 73, 77, 78, 81, 85, 170,
191, 255, 258
Europe, Western–Belgium, Kingdom of 67, 69, 239, 255, 432, 710,
712, 782, 958, 996, 1048, 1356, 1592, 1968, 2773, 3225
Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 241, 255, 396, 432, 680, 733, 797,
958, 1933, 2667, 3271
Europe, Western–Finland (Suomen Tasavalta) 763, 764
Europe, Western–France (République Française) 22, 24, 27, 45, 47,
58, 65, 67, 69, 70, 71, 75, 76, 87, 107, 146, 167, 170, 177, 191, 194,
210, 255, 258, 305, 336, 339, 354, 380, 386, 396, 397, 429, 432,
545, 639, 652, 682, 689, 693, 704, 712, 713, 716, 717, 722, 733,
734, 748, 759, 765, 786, 787, 795, 797, 801, 805, 822, 827, 828,
837, 844, 845, 848, 850, 859, 863, 866, 867, 869, 875, 937, 961,
983, 996, 1014, 1021, 1047, 1116, 1260, 1632, 1652, 1682, 1727,
1782, 1824, 1880, 1886, 1987, 1988, 2031, 2211, 2258, 2280, 2282,
2438, 2443, 2476, 2483, 2513, 2567, 2572, 2599, 2614, 2645, 2648,
2649, 2715, 2747, 2773, 2846, 2941, 2986, 3029, 3055, 3155, 3178,
3263, 3485, 3539
Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 27, 35, 39, 45, 46, 58, 60, 63, 64,
66, 77, 78, 79, 81, 93, 126, 130, 145, 147, 170, 188, 200, 211, 247,
255, 258, 261, 280, 284, 313, 355, 382, 386, 389, 395, 396, 397,
399, 408, 432, 504, 538, 551, 553, 567, 609, 612, 651, 658, 680,
690, 694, 712, 713, 715, 716, 717, 733, 734, 736, 737, 749, 750,
759, 763, 764, 765, 782, 786, 790, 797, 800, 801, 805, 807, 822,
823, 935, 958, 996, 1006, 1019, 1021, 1033, 1307, 1328, 1385,
1465, 1679, 1725, 1761, 1904, 1980, 2144, 2147, 2155, 2222, 2312,
2447, 2497, 2539, 2589, 2735, 2773, 3000, 3124, 3215, 3221, 3222,
3225, 3231, 3271, 3276, 3287, 3324, 3367, 3372, 3511, 3606, 3607
Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or
Epeiros) 958, 996, 1621
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Western European country
25, 693
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning soybeans or soyfoods in connection with (but not
yet in) a certain Western European country 35
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Western
European country 25, 693, 867
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Western
European country 25, 336, 693
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
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certain Western European country 25, 336, 693, 867

Edward Ellsworth Evans (1864-1928) 137, 770

Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 396, 2052, 2156, 2159, 2617

Exercise. See Physical Fitness, Physical Culture, and Exercise

Europe, Western–Italy (Repubblica Italiana) 35, 45, 47, 80, 81, 116,
170, 255, 277, 336, 396, 397, 432, 540, 545, 556, 680, 710, 712,
713, 716, 733, 734, 759, 765, 797, 799, 801, 958, 983, 1044, 1062,
1073, 2030, 2226, 2229, 2567, 2571, 2614, 2663, 2696, 2773, 2776,
2857, 2981, 2982, 2986, 3014, 3042, 3055
Europe, Western–Liechtenstein, Principality of 35
Europe, Western–Monaco, Principality of 837, 867
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 45, 46, 101, 121, 122, 134, 191,
204, 205, 217, 252, 255, 258, 260, 272, 274, 276, 279, 300, 306,
332, 334, 361, 392, 393, 396, 397, 426, 428, 432, 457, 485, 505,
530, 536, 612, 628, 648, 680, 682, 712, 733, 736, 750, 754, 759,
765, 797, 801, 958, 983, 996, 1050, 1085, 1088, 1198, 1328, 1348,
2028, 2154, 2363, 2617, 2636, 2773, 3038, 3131, 3193, 3215, 3279,
3496
Europe, Western–Norway, Kingdom of (Kongeriket Norge) 170,
733, 958, 2861
Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 200, 693, 748, 1287, 1352,
1519, 2617

Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers
Experiment Stations, Ofﬁce of. See United States Department of
Agriculture (USDA)–Ofﬁce of Experiment Stations
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States
Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy
Oil as a Non-Drying Oil 291, 328, 433, 504, 595, 774, 812, 2728
Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruder / Extrusion Cooker Manufacturers–Wenger International,
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech,
Inc.. 2477, 2497
Extruders and Extrusion Cooking: Low Cost Extrusion Cookers
(LECs) 2497
Extruders and Extrusion Cooking, Low Cost–Including Triple “F”
Inc., Insta-Pro International, Soy Innovations International, and
Heartland Agri Partners, LLC 3189

Europe, Western–Scotland (Part of United Kingdom since 1707)
172, 2617, 3259

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders.
See also Low Cost Extrusion Cookers (LEC / LECs) 2497, 2796,
2849, 2889, 2970

Europe, Western–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 807, 3339

Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.

Europe, Western–Spain, Kingdom of (Reino de España) 454, 657,
693, 712, 759, 822, 958, 1017, 1827, 2801, 3279

Faba bean or fava bean. See Broad Bean (Vicia faba)

Europe, Western–Sweden, Kingdom of (Konungariket Sverige)
255, 396, 432, 680, 745, 797, 958, 1033, 1087, 1088, 2168, 2228,
2567, 2667, 2715, 3018, 3099, 3271, 3352
Europe, Western–Switzerland (Swiss Confederation) 45, 46, 258,
432, 712, 797, 869, 2631, 2858, 3213, 3490
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 17, 27, 81, 82, 145, 166, 172, 182, 185, 197,
198, 201, 255, 282, 328, 396, 432, 534, 537, 539, 558, 578, 659,
677, 680, 710, 712, 713, 715, 733, 734, 736, 737, 745, 759, 763,
764, 839, 851, 859, 958, 996, 1033, 1207, 1214, 1226, 1383, 1592,
1600, 1644, 1687, 1723, 1798, 1860, 2019, 2123, 2359, 2363, 2367,
2391, 2413, 2454, 2508, 2617, 2654, 2771, 2788, 3000, 3019, 3029,
3057, 3211, 3213, 3215, 3225, 3259, 3347, 3396, 3459, 3570
European Soybean Types and Varieties–Early, with Names 801
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.

Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Ofﬁce of
Foreign Seed and Plant Introduction, then Ofﬁce of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 150, 702,
750, 1043
Family history. See Genealogy and Family History
FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farbenindustrie, I.G. See IG Farben
Farm Food Co. (San Rafael, then San Francisco, California), Farm
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of
Hain Food Group (Uniondale, New York). Merged with Barricini
Foods on 31 May 1985. Acquired by 21st Century Foods from
Barracini Foods in mid-1993 2687
Farm machinery. See Tractors
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Farm Machinery–Etymology of Related Terms and Their Cognates
112, 114, 187, 227, 287, 597
Farm (The) (Lanark, ONT, Canada). See Plenty Canada
Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 2687
Farmers Union Grain Terminal Association (GTA). Established in
1938 in St. Paul, Minnesota 2678, 2801
Farming and gardening, biodynamic. See Biodynamic / BioDynamic Farming and Gardening (General)
Farmland Industries, Inc. Named Consumers Cooperative
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in
May 2002 949, 3272
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of
Soy Oil 707, 791, 1328, 1407, 1893, 2285, 2540, 2674, 2891, 2896
Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 2632
Feed manufacturing companies. See Ralston Purina Company
Feeds–Efﬁciency of Animals in Converting Feeds into Human
Foods 1773
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 32, 67, 82, 91, 102,
107, 108, 112, 114, 119, 124, 125, 126, 127, 149, 153, 155, 162,
164, 182, 187, 191, 192, 213, 214, 221, 227, 235, 249, 253, 263,
266, 268, 281, 291, 296, 304, 314, 316, 340, 343, 350, 351, 352,
362, 376, 396, 397, 407, 409, 432, 433, 436, 437, 448, 467, 474,
475, 476, 477, 490, 494, 495, 509, 516, 531, 537, 545, 547, 548,
554, 562, 564, 576, 585, 586, 587, 588, 601, 606, 607, 611, 646,
665, 695, 705, 727, 751, 770, 781, 845, 936, 962, 1064, 1077, 1088,
1117, 1199, 1291, 1327, 1416, 2213
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 10, 11,
21, 22, 29, 34, 38, 60, 61, 66, 74, 77, 89, 93, 100, 102, 106, 109,
137, 141, 142, 146, 150, 157, 159, 167, 175, 177, 180, 185, 189,
244, 249, 255, 278, 288, 328, 356, 368, 373, 374, 438, 447, 464,
478, 516, 531, 568, 603, 607, 657, 670, 710, 713, 714, 715, 716,
733, 734, 759, 777, 801, 810, 821, 1026, 1055, 1303, 1425, 1595,
1694, 1787, 2008, 2310, 2817, 2889, 3075
Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging
108, 112, 114, 124, 162, 170, 187, 192, 232, 268, 281, 291, 343,
432, 433, 442, 474, 475, 476, 516, 531, 545, 588, 661, 662, 680,
705, 712, 736, 751, 781, 845, 872, 936, 952, 962, 993, 1481, 3099
Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 114, 124, 162, 170, 228, 268, 312, 351,
357, 376, 407, 432, 467, 495, 587, 606, 1117, 1713, 1714

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 67, 83, 90, 91, 92, 100, 113, 125, 126, 153, 155, 162, 176, 184,
187, 192, 213, 214, 227, 268, 290, 291, 297, 312, 316, 343, 347,
352, 357, 362, 372, 376, 407, 409, 432, 433, 436, 437, 442, 467,
474, 475, 476, 477, 490, 494, 495, 545, 554, 601, 625, 653, 661,
680, 697, 705, 712, 736, 751, 758, 762, 770, 775, 781, 845, 869,
872, 936, 952, 962, 993, 1117, 1204, 1327, 1333, 1432, 1546, 1599,
1646, 1653, 1713, 1714, 1864, 1904, 2351, 3099
Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
Crops Cut for Feeding Conﬁned Animals) 91, 126, 153, 179, 187,
232, 246, 291, 432, 437, 490, 680, 705, 770, 1117, 1713, 1714,
2351, 2601, 3099
Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and
Chemical Composition 28, 32, 33, 38, 39, 45, 47, 58, 60, 61, 67, 74,
84, 172, 187, 191, 291, 296, 376, 433, 549, 564, 588, 680, 693, 709,
751, 766, 770, 781, 845, 936, 962, 993, 1117, 3099
Feeds Made from Soybean Meal (Defatted) 44, 82, 191, 200, 255,
530, 595, 631, 653, 657, 665, 716, 728, 872, 1002, 1117, 1323,
1572, 1600, 1658, 1736, 1773, 1955, 1973, 2025, 2112, 2169, 2359,
2699, 2732, 2801, 2812, 2964, 2977, 3013, 3102, 3287
Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls,
etc.) 2717, 2907
Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.
Feminization. See Reproduction / Reproductive, Fertility, or
Feminization Problems
Fermented Black Soybean Production–How to Make Fermented
Black Soybeans on a Commercial Scale 762
Fermented Black Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 762, 1017
Fermented Black Soybeans–from The Philippines–Tau-si, Tausi,
Tao-si, Taosi 762, 1017, 1050, 2484, 2779
Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 10, 16, 44, 94, 121, 191, 397, 432, 712, 733, 762,
1017, 1050, 1593, 1840, 2121, 2123, 2234, 2484, 2779, 3006
Fermented Soyfoods and Their Fermentation (General). See also:
Microbiology and Bacteriology–History of Early Discoveries 832,
1840, 2234, 2312, 2717, 2907, 2913, 3019
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Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 191, 589,
828, 1636, 1686, 2129
Fermented tofu. See Tofu, Fermented
Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao
Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in
Oct. 1987. European crushing operations renamed Cereol on 1 Jan.
1990. Cereol acquired by Bunge in April 2003 2773, 2982, 3014
Fertility of the soil. See Soil Science–Soil Fertility
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 90, 177, 187, 204, 205, 257, 291,
301, 401, 409, 474, 475, 476, 545, 638, 660, 682, 846, 937, 940,
1016, 1059, 1088, 1175, 1406, 1419, 1428, 1432, 1469, 1584, 1586,
1686, 1687, 1736, 1824, 1827, 1835, 1861, 1892, 1993, 2025, 2035,
2063, 2106, 2151, 2177, 2185, 2312, 2533, 2593, 2594, 2600, 2624,
2789, 2802, 2805, 2807, 2881, 2897, 2906, 2909, 2941, 2972, 2987,
3100
Fiber. See Carbohydrates–Dietary Fiber

Fiji. See Oceania–Fiji
Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 3374
Fitness. See Physical Fitness, Physical Culture, and Exercise
Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Rafﬁnose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 14, 2331, 3018, 3118, 3248
Flavor / Taste Problems and Ways of Solving Them (Especially
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry
Soybeans, or Soy Protein Products, and Ways of Masking or
Eliminating Them) 1088, 1325, 1366, 3018, 3149, 3248
Flax plant or ﬂaxseed. See Linseed Oil, Linseed Cake / Meal, or the
Flax / Flaxseed Plant
Flour, soy. See Soy Flour
Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other
Fluoridation of Municipal Drinking Water with Fluorine 1196, 1314
Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam,
Foaming Agents) 1328, 2717, 3165, 3433
Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates
/ Relatives in Various Languages 10, 3113

Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 1447, 1520, 1573, 1658, 1659, 2395, 2632, 2752,
2773, 3172, 3174, 3242, 3310, 3370, 3380, 3459

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value
Added Uses (Not Including Livestock Feeds) and Solutions to
Disposal Problems 10, 1117, 2796, 3106, 3293

Food Production and Distribution Administration of USDA. See
United States Department of Agriculture (USDA)–War Food
Administration (WFA)

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 10, 191, 356, 396, 397, 432, 1048, 1117, 2028,
2070, 2129, 2363, 2370, 2796, 3106, 3113, 3293, 3663

Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses

Fiber–Presscake, Residue or Dregs from Making Soy Sauce 66,
121, 762
Fiber, Soy–Bran–Etymology of This Term and Its Cognates /
Relatives in Various Languages 432
Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 432, 1840, 2234, 3149, 3165
Fiber, Soy–General, for Food Use (Speciﬁc Type Unknown) 3149
Fibers (Artiﬁcial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 712, 995, 2717, 2907, 3165

Food uses of soybeans in the USA, early. See Historical–Documents
about Food Uses of Soybeans (or Recipes) in the USA before 1900
Foodservice and institutional feeding or catering. See School Lunch
Program
Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds
Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 493, 680,
715, 733, 794, 845, 849, 859, 958, 996, 1326, 2268, 2579, 2800,
2801, 3165
Foreign Agricultural Service of USDA. See United States
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Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)
Foundry cores, binder. See Binder for Sand Foundry Cores
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 125, 224, 228, 357, 448, 502, 577, 595, 812, 958
France. See Europe, Western–France
Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages
Franklin, Benjamin (1706-1790; American Statesman and
Philosopher), Charles Thomson, and the American Philosophical
Society (APS–Philadelphia, Pennsylvania) 558
French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 1328
French Polynesia. See Oceania

Structure
Genetic Engineering, Transgenics, Transgenic Plants and
Biotechnology / Biotech 3, 2431, 2682, 2727, 2743, 2813, 2836,
2887, 2890, 2897, 2920, 2921, 2965, 2972, 3005, 3018, 3037, 3050,
3069, 3118, 3154, 3159, 3164, 3166, 3174, 3181, 3182, 3187, 3188,
3190, 3194, 3196, 3201, 3206, 3209, 3210, 3211, 3212, 3213, 3214,
3215, 3216, 3221, 3222, 3223, 3225, 3227, 3228, 3233, 3234, 3237,
3239, 3242, 3243, 3244, 3256, 3257, 3259, 3261, 3273, 3276, 3277,
3278, 3279, 3282, 3283, 3292, 3296, 3302, 3303, 3308, 3310, 3311,
3313, 3316, 3323, 3328, 3332, 3333, 3334, 3335, 3339, 3345, 3346,
3347, 3357, 3367, 3370, 3374, 3378, 3380, 3386, 3392, 3395, 3405,
3408, 3417, 3418, 3430, 3435, 3436, 3463, 3466, 3470, 3472, 3486,
3490, 3502, 3505, 3511, 3522, 3526, 3537, 3538, 3540, 3541, 3563,
3564, 3565, 3566, 3567, 3570, 3586, 3594, 3595, 3603, 3604, 3607,
3612, 3613, 3616, 3618, 3619, 3627, 3633, 3635, 3648, 3654, 3659,
3662
Genetically Engineered Foods–Consumer Concern / Response and
Labeling. Includes Non-Soy Foods 2536, 3215, 3221, 3228, 3310,
3367
Genetics, soybean. See Breeding of Soybeans and Classical
Genetics

Frozen desserts, non-dairy. See Soy Ice Cream
Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole
Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods,
or Medicinal Foods 3239
Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International by 1983 425, 502, 646, 703, 753, 759, 876, 1055,
1088, 1661, 1724, 2854, 3280
Galaxy Nutritional Foods, Inc. and its Soyco Foods Div. (Orlando,
Florida) 2773, 3485
Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 713, 733, 734, 1320,
2477
Ganmodoki. See Tofu, Fried
Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.
Gas, intestinal. See Flatulence or Intestinal Gas
Gene banks. See Germplasm Collections and Resources, and Gene
Banks

Georgeson, Charles Christian (1851-1931) of Kansas and Alaska
91, 3352
Germany. See Europe, Western–Germany
Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts
Germplasm Collections and Resources, Gene Banks, and Seed
Stores 1172, 1220, 1221, 1222, 1245, 1263, 1575, 1616, 1617,
1661, 1713, 1714, 1724, 1791, 1800, 1843, 1851, 1852, 1853, 1873,
1885, 1890, 1902, 1912, 1958, 1961, 1962, 1979, 1995, 2033, 2040,
2055, 2066, 2068, 2076, 2110, 2240, 2253, 2267, 2268, 2310, 2319,
2320, 2327, 2336, 2345, 2389, 2401, 2433, 2464, 2465, 2466, 2515,
2517, 2522, 2555, 2567, 2586, 2592, 2594, 2603, 2617, 2644, 2680,
2715, 2783, 2824, 2841, 2961, 3049, 3051, 3111, 3117, 3136, 3150,
3231, 3233, 3242, 3246, 3263, 3271, 3280, 3341, 3342, 3344, 3389,
3403, 3404, 3422, 3428, 3432, 3438, 3445, 3497, 3513, 3545, 3568,
3639
Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 719, 958, 1116,
1840, 2234, 3433
Global Warming / Climate Change as Environmental Issues 2903,
2979, 3314
Gluten. See Wheat Gluten

Genealogy and Family History. See Also: Obituaries, Biographies
112, 183, 184, 380, 432, 750, 805, 832, 849, 944, 1410, 1716, 2336,
2464, 2465, 2579, 2644, 2801

Glycerine, explosives made from. See Explosives Made from
Glycerine

General Mills, Inc. (Minneapolis, Minneapolis) 1328

Glycine javanica or Glycine wightii. See Neonotonia wightii

Genetic Diversity. See Soybean–Genetic Diversity and Population

Glycine soja. See Wild Annual Soybean
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Glycine species, wild perennial. See Wild, Perennial Relatives of
the Soybean

Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 705, 816, 1713, 1714, 2644, 2719, 3018, 3127,
3128, 3129, 3161, 3326, 3533

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as
Feed 657

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as
Food or Medicine. Called Huo in Chinese 1, 10, 1117

Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid
Function and Cause Goiter) 3198

Green Vegetable Soybeans–Soybean Seedlings or Their Leaves
Served as a Tender Vegetable. Called Doumiao or Tou Miao in
Chinese 10, 94

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)
Government policies and programs effecting soybeans. See Policies
and programs
Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Graham, Sylvester (1794-1851). American Health Reformer and
Vegetarian (Actually Vegan) (New York) 255, 1737
Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)
Grazing green soybean plants. See Feeds / Forage from Soybean
Plants–Pasture, Grazing or Foraging
Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil
Improvement 94, 108, 112, 149, 156, 165, 182, 185, 209, 240, 246,
291, 314, 316, 319, 343, 352, 423, 432, 537, 579, 588, 591, 601,
612, 614, 625, 630, 661, 680, 681, 695, 696, 705, 710, 718, 748,
758, 805, 829, 925, 936, 939, 962, 993, 995, 1069, 1088, 1303,
1327, 1333, 1389, 1428, 1469, 1522, 1653, 1713, 1714, 1863, 1864,
1932, 1961, 2608, 2906, 3135, 3146, 3419

Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 2228, 2856, 3009,
3046, 3122, 3142, 3291, 3300, 3356, 3359, 3365, 3370
Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 18, 22, 87, 89, 91, 94, 121, 126, 191, 197, 291, 316, 356,
396, 432, 504, 537, 545, 564, 613, 622, 657, 661, 680, 688, 695,
702, 710, 712, 714, 719, 750, 751, 753, 754, 758, 759, 762, 767,
770, 773, 784, 814, 821, 828, 862, 869, 871, 872, 876, 885, 886,
900, 936, 937, 946, 953, 958, 962, 995, 1001, 1017, 1026, 1050,
1055, 1088, 1117, 1191, 1326, 1389, 1546, 1599, 1602, 1633, 1653,
1686, 1692, 1703, 1733, 1736, 1840, 1885, 1890, 1966, 1981, 2006,
2025, 2028, 2070, 2071, 2121, 2228, 2234, 2410, 2513, 2609, 2610,
2638, 2715, 2774, 2779, 2856, 3008, 3009, 3044, 3045, 3046, 3047,
3085, 3090, 3093, 3116, 3122, 3142, 3160, 3162, 3178, 3183, 3268,
3291, 3300, 3356, 3359, 3365, 3370, 3388, 3389, 3390, 3391, 3428,
3467, 3533, 3539, 3549, 3550, 3557, 3652
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 291, 342, 714, 736,
753, 759, 767, 773, 784, 862, 876, 885, 946, 953, 1055, 1088, 1117,
1326, 1389, 1633, 1692, 1703, 1890, 1966, 2510, 2609, 3009, 3116,
3160, 3300, 3356, 3365, 3389, 3467

Green soybeans. See Soybean Seeds–Green

Grifﬁth Laboratories (Chicago and Alsip, Illinois) 1328

Green Vegetable Soybeans (Edamamé)–Machinery or Equipment
Used for Harvesting or Picking, Sorting, Cleaning, and / or
Shelling, Threshing, or Depodding 753, 1633, 3046, 3122, 3142,
3300, 3359

Grilled tofu. See Tofu, Grilled. Japanese-Style

Green Vegetable Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 291, 316, 622, 657, 661,
751, 753, 773, 784, 876, 3046

Groundnuts. See Peanut, Peanuts

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 191, 545, 714, 751, 753, 862, 885,
1191, 1326, 1389, 1736, 1966, 2025, 2121, 2168, 2228, 2513, 2638,
3045, 3047, 3178, 3291, 3356, 3359, 3365
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 1733, 3046
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–Individual Companies 3122
Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible

Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits

Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances
Guam. See Oceania–Guam
Gunther Products, Inc. (Galesburg, Illinois. Founded by J.K.
Gunter in 1949. Started in 1950. Acquired in April 1995 by Quest
International, a Unit of Unilever) 1328
Haage & Schmidt (Erfurt, Germany) 170
Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur,
Vienna, Austria) 25, 26, 27, 28, 31, 32, 33, 34, 35, 36, 37, 38, 39,
42, 45, 46, 47, 48, 58, 60, 61, 64, 68, 77, 258, 396, 397, 432, 601,
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996, 1088
Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt
Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 109, 351, 407, 439, 564, 595, 737, 812, 878, 2603

1303, 1327, 1333, 1347, 1388, 1416, 1428, 1432, 1469, 1535, 1542,
1546, 1553, 1592, 1599, 1628, 1646, 1674, 1686, 1729, 1733, 1736,
1774, 1777, 1831, 1863, 1892, 1893, 1909, 1929, 1956, 1960, 1966,
1975, 2024, 2025, 2078, 2121, 2129, 2179, 2236, 2306, 2437, 2445,
2489, 2495, 2504, 2595, 2638, 2654, 2685, 2689, 2716, 2778, 2782,
2789, 2817, 2941, 2946, 3018, 3022, 3038, 3045, 3046, 3055, 3085,
3113, 3122, 3142, 3167, 3515, 3518, 3663

Hain Celestial Group, Inc. (Uniondale, New York). Hain Food
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov.
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods
2632, 3370

Hauser, Gayelord (1895-1984). Health foods pioneer, author, and
lecturer in Los Angeles, California 1737, 2632

Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 432, 733, 2123

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan
Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg,
Germany)
Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and
Bruno Rewald, PhD 553, 658
Hartwig, Edgar Emerson (1913-1996, North Carolina and
Mississippi). Soybean Breeder for the U.S. South 873, 880, 881,
882, 883, 945, 965, 966, 990, 1016, 1028, 1040, 1052, 1058, 1070,
1077, 1099, 1134, 1155, 1156, 1158, 1161, 1163, 1164, 1169, 1170,
1172, 1179, 1180, 1209, 1210, 1233, 1237, 1251, 1291, 1296, 1305,
1306, 1330, 1338, 1384, 1428, 1452, 1469, 1524, 1539, 1540, 1549,
1561, 1562, 1563, 1570, 1582, 1595, 1596, 1608, 1616, 1617, 1625,
1631, 1638, 1643, 1645, 1661, 1700, 1701, 1713, 1714, 1719, 1766,
1769, 1778, 1791, 1792, 1810, 1818, 1849, 1851, 1855, 1862, 1875,
1890, 1892, 1903, 1912, 1931, 1977, 2007, 2023, 2033, 2037, 2038,
2047, 2110, 2132, 2135, 2141, 2146, 2164, 2172, 2179, 2237, 2241,
2256, 2267, 2268, 2276, 2278, 2308, 2326, 2328, 2336, 2415, 2421,
2424, 2427, 2452, 2464, 2465, 2466, 2469, 2488, 2492, 2493, 2494,
2496, 2512, 2528, 2532, 2552, 2553, 2592, 2593, 2594, 2633, 2710,
2740, 2769, 2772, 2783, 2821, 2839, 2869, 2910, 2915, 2926, 2927,
2929, 2930, 3006, 3015, 3016, 3023, 3064, 3076, 3125, 3185, 3219,
3234, 3245, 3246, 3422, 3465, 3474
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des
Moines, Iowa, since Jan. 1998 738, 857, 1328, 1384, 2397, 2398,
2680, 2681, 2682, 2683, 3126, 3127, 3129, 3182, 3234, 3247, 3249,
3263, 3278
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 102, 112, 114,
119, 121, 124, 125, 137, 153, 155, 162, 165, 175, 177, 182, 185,
187, 191, 227, 228, 235, 239, 249, 253, 268, 287, 288, 291, 296,
301, 316, 376, 396, 397, 407, 409, 432, 433, 436, 437, 442, 448,
466, 494, 511, 549, 554, 564, 565, 585, 588, 595, 597, 607, 611,
622, 653, 662, 680, 690, 716, 727, 729, 730, 753, 770, 777, 781,
801, 821, 829, 869, 872, 887, 952, 958, 995, 996, 1017, 1026, 1059,
1076, 1077, 1083, 1088, 1137, 1141, 1175, 1227, 1287, 1291, 1293,

Hawaii. See United States–States–Hawaii

Health and Dietary / Food Reform Movements, especially from
1830 to the 1930s 1737
Health claims. See Claim or Claims of Health Beneﬁts–Usually
Authorized by the FDA
Health foods distributors and wholesalers. See Balanced Foods, Inc.
(New York City, and New Jersey), Kahan & Lessin Co. (California),
Landstrom Co. (California)
Health Foods Distributors and Wholesalers–General and Other
(1890s to 1960s) 1740, 2632
Health Foods Industry–Trade Associations–Natural Products
Association (NPA). Named National Nutritional Foods Association
(NNFA) from 1970 until 15 July 2006. Founded in 1937 as the
National Health Foods Association by Anthony Berhalter of
Chicago. Renamed NNFA in 1970 1814, 2632
Health Foods–Manufacturers 958, 2632
Health foods manufacturers. See El Molino Mills
Health Foods Movement and Industry in the United States–General
(Started in the 1890s by Seventh-day Adventists) 1376, 1737, 2632
Health foods movement in Los Angeles, California. See Bragg, Paul
Chappius, Carque, Otto, Davis, Adelle, El Molino Mills, Hauser,
Gayelord
Health Foods Movement or Industry / Health Movement–
Periodicals 809
Health Foods Stores / Shops (mostly USA)–Early (1877 to 1970s)
958, 1764, 2632
Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate
Red Blood Cells) 2028
Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa)
530, 1115, 1593
Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT
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include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of
plantain) 7, 10, 11, 16, 243, 335, 561, 742, 1089, 1115, 1385, 1593
Herbicides. See Weeds–Control and Herbicide Use
Hexane. See Solvents
Historical–Documents about Food Uses of Soybeans (or Recipes) in
the USA before 1900 60, 91, 108, 111
Historical–Documents on Soybeans or Soyfoods Published Before
1900 1, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75,
76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,
109, 110, 111
Historical–Documents on Soybeans or Soyfoods Published from
1900 to 1923 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122,
123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135,
136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148,
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161,
162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174,
175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187,
188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 199, 200,
201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213,
214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239,
240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 252,
253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 263, 264, 265,
266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278,
279, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292,
293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305,
306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318,
319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331,
332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344,
345, 346, 347, 348, 349, 350, 351, 352, 353, 354, 355, 356, 357,
358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383,
384, 385, 386, 387, 388, 389, 390, 391, 392, 393, 394, 395, 396,
397, 398, 399, 400, 401, 402, 403, 404, 405, 406, 407, 408, 409,
410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422,
423, 424, 425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435,
436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447, 448,
449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459
Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 34, 44, 45, 51, 52, 53, 54, 60, 66, 71, 81, 82, 83, 84,
87, 91, 108, 112, 114, 119, 125, 150, 153, 157, 164, 170, 173, 182,
184, 187, 205, 206, 213, 214, 227, 249, 257, 282, 287, 291, 336,
356, 357, 432, 477, 493, 523, 578, 597, 602, 622, 661, 669, 680,
683, 707, 712, 713, 725, 726, 748, 751, 753, 754, 762, 767, 773,
784, 794, 809, 855, 877, 883, 958, 976, 1017, 1055, 1118, 1121,
1140, 1256, 1288, 1342, 1440, 1458, 1507, 1578, 1592, 1721, 1724,
1740, 1762, 1872, 1952, 1955, 2028, 2644, 2683, 2896, 2937, 2979,
3113, 3118, 3164, 3226

Historical–Earliest Document Seen of a Particular Type 60, 109
Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 19, 25, 26, 27, 29, 32, 35, 39, 45, 46, 60, 61, 97, 108,
131, 167, 239, 420, 447, 482, 540, 630, 677, 689, 693, 704, 712,
867, 983, 1287, 1419, 1627, 1970, 1974, 2073
Historical–Earliest Document Seen on a Particular Subject 1, 5, 10,
11, 19, 25, 28, 43, 66, 77, 79, 89, 112, 119, 130, 150, 172, 187, 190,
209, 253, 291, 341, 343, 357, 493, 530, 538, 548, 588, 602, 699,
762, 809, 873, 1061, 1143, 1151, 1199, 1575, 1578, 1721, 1739,
1874, 2208, 2678
Historical–Earliest Document Seen on a Particular Subject 1, 4, 10,
12, 13, 14, 19, 21, 25, 26, 27, 28, 29, 32, 34, 35, 40, 43, 44, 45, 46,
60, 67, 71, 79, 82, 84, 89, 93, 102, 108, 110, 112, 114, 118, 119,
122, 124, 125, 127, 128, 130, 131, 137, 150, 153, 155, 162, 167,
170, 171, 184, 187, 190, 197, 205, 209, 211, 227, 232, 239, 253,
255, 257, 287, 288, 291, 292, 302, 327, 341, 343, 351, 357, 371,
380, 399, 406, 407, 432, 434, 482, 493, 523, 530, 540, 545, 548,
549, 554, 584, 588, 597, 602, 622, 630, 635, 661, 669, 670, 677,
680, 689, 693, 704, 707, 712, 725, 726, 736, 751, 753, 767, 770,
809, 816, 846, 855, 867, 877, 958, 975, 983, 1000, 1061, 1063,
1076, 1078, 1121, 1140, 1141, 1143, 1151, 1177, 1187, 1199, 1232,
1256, 1275, 1306, 1419, 1442, 1602, 1618, 1622, 1625, 1627, 1661,
1692, 1721, 1724, 1762, 1773, 1793, 1872, 1874, 1913, 1952, 1970,
1974, 2028, 2112, 2209, 2307, 2317, 2678, 2683, 2887, 2896, 2937,
2991, 3214
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 108, 114, 119, 124, 127, 128, 137, 150, 197, 232,
288, 291, 352, 407, 434, 545, 584, 753, 770, 1602, 1692, 1724,
2209, 2991
Historical–Important Documents (Published After 1923) About
Soybeans or Soyfoods Before 1900 336, 1593
Historically Important Events, Trends, or Publications 142, 191,
237, 316, 420, 578, 809, 849, 1132, 2077, 2773, 3005, 3018, 3225,
3370, 3459, 3485
History–Chronology. See Chronology / Timeline
History of the Soybean–Myths and Early Errors Concerning Its
History 736, 1063, 1625
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 32, 97, 109, 112, 141, 145, 170, 173, 183,
191, 213, 214, 255, 258, 268, 280, 282, 316, 328, 336, 396, 397,
401, 432, 448, 474, 475, 476, 477, 495, 502, 530, 545, 548, 558,
563, 564, 566, 584, 588, 601, 653, 657, 661, 694, 702, 712, 713,
715, 716, 717, 733, 734, 736, 738, 750, 759, 782, 801, 812, 832,
849, 878, 944, 954, 958, 996, 1001, 1016, 1048, 1088, 1102, 1244,
1293, 1320, 1321, 1415, 1418, 1506, 1612, 1618, 1622, 1625, 1636,
1686, 1687, 1699, 1713, 1714, 1716, 1729, 1732, 1733, 1735, 1737,
1764, 1794, 1803, 1813, 1840, 1864, 1876, 1890, 1932, 2007, 2028,
2029, 2050, 2100, 2104, 2110, 2117, 2144, 2157, 2234, 2235, 2238,
2253, 2266, 2276, 2307, 2310, 2330, 2331, 2336, 2359, 2396, 2434,
2447, 2464, 2465, 2481, 2497, 2526, 2543, 2552, 2553, 2566, 2579,
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2592, 2593, 2594, 2597, 2600, 2601, 2603, 2607, 2631, 2632, 2639,
2654, 2663, 2678, 2686, 2687, 2723, 2735, 2782, 2788, 2813, 2836,
2849, 2850, 2854, 2886, 2901, 2913, 2914, 2941, 2955, 2969, 2972,
2977, 2986, 3019, 3046, 3049, 3053, 3057, 3099, 3102, 3118, 3122,
3142, 3146, 3165, 3178, 3182, 3200, 3225, 3233, 3234, 3242, 3244,
3247, 3265, 3271, 3272, 3273, 3278, 3279, 3290, 3293, 3299, 3326,
3342, 3352, 3353, 3370, 3381, 3459, 3485, 3518, 3521, 3536, 3550,
3560, 3580, 3596, 3597, 3641
Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down
Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen.
Formerly Suzuki Shoten (Suzuki & Co.) 530
Holland. See Europe, Western–Netherlands
Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden).
Soybean Breeder for the Far North 2168, 2228, 2667, 3271, 3352
Home Economics, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics

Human Nutrition–Clinical Trials 432, 1840, 2234, 2363
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 10, 1687, 1773, 2513, 2903, 2964, 3176, 3178
Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean,
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean.
Chinese–Biandou (W.-G. Pien Tou) 69, 164, 213, 285, 1593, 2293,
2351, 3038, 3476
Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses
Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 754
Hydrogenation. See Margarine, Shortening, Trans Fatty Acids,
Vanaspati, also Margarine and Shortening
Hydrogenation–General, Early History, and the Process. Soy is Not
Mentioned 2977

Homemade soy ﬂour. See Soy Flour, Homemade–How to Make at
Home or on a Laboratory or Community Scale, by Hand

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
958, 1885, 2086, 2359, 2414, 2477, 2597, 3126

Homemade soy sprouts. See Soy Sprouts, Homemade–How to
Grow at Home or on a Laboratory Scale, by Hand

Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and
Hydrolysates (General)

Homemade tempeh. See Tempeh, Homemade–How to Make at
Home or on a Laboratory Scale, by Hand

Hymowitz, Theodore (Soybean Historian and Prof. of Plant
Breeding, Univ. of Illinois) 1618

Homemade tofu. See Tofu, Homemade–How to Make at Home or
on a Laboratory or Community Scale, by Hand

Ice cream, non-soy, non-dairy. See Soy Ice Cream–Non-Soy NonDairy Relatives

Honeybees. See Bees

Ice cream, soy. See Soy Ice Cream, Soy Ice Cream (Frozen or Dry
Mix)–Imports, Exports, International Trade

Honeymead (Mankato, Minnesota)–Cooperative 2678, 2801
Honeymead Products Co. (Cedar Rapids, Spencer, and Washington,
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also
Andreas Family 2678, 2801
Hong Kong. See Asia, East–Hong Kong

Identity Preserved / Preservation 3100, 3126, 3278, 3370, 3515,
3516, 3520, 3532
IG Farben (I.G. Farbenindustrie), the German Dye and Chemical
Trust 763, 822, 1006, 1725

Hormones from soybeans. See Sterols or Steroid Hormones

IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)

Horse bean. See Broad Bean (Vicia faba)

Illinois. See United States–States–Illinois

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 11, 13, 16, 17, 146, 244,
368, 437

Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 665, 695, 714, 753, 758, 773, 1922, 1958,
2007, 2056, 2214, 2361, 3117, 3122, 3389, 3467, 3533

Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath
Laboratories. See also Soya Corporation of America and Dr.
Armand Burke 958

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 197,
291, 307, 433, 504, 2699, 2891

Hulls, soybean, uses. See Fiber, Soy

Illustrations (Often Line Drawings) Published before 1924. See also
Photographs 25, 32, 44, 82, 87, 91, 97, 99, 114, 122, 132, 149, 150,
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162, 165, 184, 191, 201, 203, 206, 213, 214, 216, 257, 263, 266,
292, 293, 296, 298, 330, 332, 377, 396, 397, 416, 428, 433, 477
Illustrations Published after 1923. See also Photographs 563, 608,
635, 693, 699, 709, 724, 734, 736, 783, 801, 936, 962, 1021, 1043,
1384, 1522, 1593, 1598, 2084, 2228, 2359, 2443, 2552, 2553, 2654,
2788, 2801, 2878, 2906, 2937, 3038, 3209, 3271, 3283, 3292, 3296,
3355
Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization
Important Documents #1–The Very Most Important 1, 4, 5, 10, 11,
12, 13, 14, 19, 25, 26, 27, 28, 29, 32, 35, 37, 39, 43, 45, 46, 47, 48,
60, 61, 66, 67, 71, 77, 79, 82, 83, 84, 87, 89, 91, 93, 97, 102, 108,
112, 114, 119, 122, 124, 125, 127, 128, 130, 131, 137, 142, 150,
155, 162, 167, 170, 171, 172, 182, 187, 190, 191, 197, 209, 211,
213, 214, 227, 232, 239, 253, 291, 292, 302, 327, 336, 341, 343,
351, 352, 357, 371, 399, 406, 407, 408, 420, 432, 434, 447, 477,
482, 493, 521, 530, 539, 540, 545, 548, 554, 558, 564, 584, 588,
601, 602, 604, 622, 630, 631, 635, 654, 661, 677, 680, 689, 692,
693, 699, 702, 704, 707, 710, 712, 716, 725, 726, 748, 753, 762,
767, 770, 784, 809, 846, 851, 855, 867, 873, 900, 958, 975, 976,
983, 996, 1000, 1016, 1048, 1055, 1061, 1078, 1088, 1102, 1121,
1140, 1141, 1143, 1151, 1199, 1214, 1244, 1256, 1287, 1347, 1419,
1442, 1458, 1575, 1602, 1622, 1625, 1627, 1687, 1692, 1713, 1714,
1721, 1729, 1739, 1748, 1773, 1793, 1814, 1839, 1840, 1872, 1874,
1883, 1884, 1885, 1887, 1889, 1890, 1891, 1892, 1896, 1898, 1913,
1970, 1974, 1987, 1988, 2064, 2073, 2129, 2141, 2198, 2208, 2209,
2253, 2268, 2317, 2458, 2481, 2518, 2552, 2553, 2617, 2632, 2655,
2674, 2678, 2715, 2816, 2820, 2822, 2824, 2825, 2826, 2828, 2849,
2868, 2931, 2937, 2940, 2941, 2955, 2965, 2991, 3032, 3046, 3075,
3147, 3196, 3214, 3225, 3263, 3310, 3347, 3367, 3371, 3443, 3444,
3445, 3446, 3447, 3448, 3459, 3470, 3485
Important Documents #2–The Next Most Important 34, 58, 118,
175, 177, 184, 257, 287, 342, 356, 437, 444, 523, 549, 578, 597,
657, 669, 713, 715, 733, 734, 736, 737, 754, 766, 801, 877, 1050,
1059, 1076, 1232, 1401, 1431, 1432, 1440, 1572, 1592, 1762, 1863,
1937, 1952, 2012, 2013, 2028, 2082, 2083, 2112, 2117, 2127, 2144,
2169, 2170, 2310, 2348, 2362, 2366, 2374, 2422, 2426, 2447, 2464,
2465, 2499, 2500, 2502, 2519, 2567, 2683, 2744, 2790, 2801, 2831,
2907, 2969, 3060, 3273, 3274, 3320, 3350, 3608
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported
India. See Asia, South–India
Indian Agricultural Research Institute. See Asia, South–India. Work
of the Indian Agricultural Research Institute (IARI, New Delhi)
with Soyabeans in India
Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)
Indiana. See United States–States–Indiana
Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry

Indonesia. See Asia, Southeast–Indonesia
Indonesian-style fermented soybean paste. See Tauco–IndonesianStyle Fermented Soybean Paste
Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues), Steroids, Steroid Hormones, and Sterols
Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artiﬁcial Leather, and
Other Minor or General Uses, Ink for Printing, Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artiﬁcial / Synthetic Rubber (Factice)
Industrial uses of soy oil as a non-drying oil. See Dust Suppressants
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease
for Carts
Industrial Uses of Soy Oil–Etymology of Related Terms and Their
Cognates / Relatives in Various Languages 2896, 3226
Industrial Uses of Soy Oil (General) 282, 504, 715, 719, 751, 754,
794, 795, 801, 855, 1885, 1945, 2285, 2540, 2673, 2674, 2701
Industrial uses of soy proteins. See Fibers (Artiﬁcial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints
(Especially Water-Based Latex Paints), Paper Coatings or Sizings,
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic
Film, Disposable Eating Utensils and Tableware–From Spoons to
Plates, and Packaging Materials)
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 396, 397, 754, 795, 801, 828, 1008, 1009,
1517, 1572, 2891, 2896, 3275
Industrial uses of soy proteins (including soy ﬂour). See Adhesives
or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials
Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other,
Soy Protein, Industrial Uses of–Other, Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Industrial Uses of Soybeans (General Non-Food, Non-Feed) 504,
700, 716, 725, 726, 872, 936, 937, 962, 1014, 1419, 1589, 1590,
2359, 3165, 3345
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Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
584, 701, 707, 754, 1061, 2674, 2717, 2796, 2891, 2896, 3165,
3175
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–Larger Companies (Ford
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co.,
ADM, General Mills, etc.) 958, 3097, 3163
Industrial uses of soybeans or soy products. See Culture Media /
Medium (for Growing Microorganisms)
Industry and Market Analyses and Statistics–Market Studies 1517,
2129, 2891
Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 595, 849, 2359
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortiﬁed and Regulated.
Since 1963 Usually Made from Soy Protein Isolates) 1764, 3221
Information. See Computer Software and Modeling / Simulation
Related to Soya, Computers (General) and Computer Hardware
Related to Soybean Production and Marketing. See also: Computer
Software, Libraries with a Signiﬁcant Interest in Soy, Library
Science and Services Related to Soy, Reference Books and Other
Reference Resources
Information, computerized. See Computerized Databases and
Information Services, and Websites, Websites or Information on the
World Wide Web or Internet
Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 291,
433, 504, 707, 1599, 2891, 2896, 2907, 2911, 2970, 3027, 3108,
3165, 3175, 3345, 3572, 3596
Inoculum / inocula of nitrogen ﬁxing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 4, 6,
8, 10, 12, 13, 14, 19, 20, 23, 24, 25, 30, 34, 36, 37, 38, 39, 40, 41,
42, 45, 46, 47, 55, 56, 60, 61, 65, 66, 67, 69, 75, 81, 82, 87, 88, 91,
94, 95, 96, 97, 99, 100, 101, 102, 104, 105, 106, 108, 111, 112, 114,
115, 117, 119, 120, 122, 124, 126, 131, 132, 134, 143, 146, 148,
153, 154, 159, 163, 165, 171, 172, 173, 176, 177, 180, 182, 185,
190, 191, 194, 195, 199, 201, 202, 203, 204, 205, 207, 208, 212,
213, 214, 215, 217, 218, 219, 221, 223, 228, 229, 231, 232, 234,
239, 240, 241, 247, 255, 256, 259, 260, 264, 270, 272, 273, 274,
276, 278, 279, 282, 285, 286, 289, 291, 293, 294, 295, 300, 301,
303, 304, 305, 306, 308, 314, 320, 322, 324, 325, 326, 330, 331,
332, 333, 334, 335, 338, 339, 340, 342, 348, 350, 353, 358, 359,
360, 361, 363, 365, 373, 374, 379, 381, 388, 391, 392, 393, 394,
400, 402, 403, 405, 407, 408, 410, 413, 415, 416, 417, 420, 423,
424, 426, 427, 428, 430, 432, 439, 441, 443, 444, 446, 447, 448,
451, 454, 455, 456, 457, 464, 474, 475, 476, 477, 478, 484, 485,
490, 491, 493, 497, 498, 500, 505, 510, 518, 524, 536, 539, 543,
545, 551, 555, 556, 559, 566, 578, 579, 584, 590, 591, 595, 600,
603, 609, 610, 612, 614, 615, 616, 618, 622, 624, 626, 627, 628,

630, 631, 633, 635, 639, 640, 645, 647, 648, 652, 653, 656, 657,
663, 665, 666, 669, 674, 675, 676, 677, 679, 683, 684, 685, 686,
688, 689, 690, 694, 695, 699, 700, 701, 705, 706, 707, 712, 713,
714, 718, 719, 720, 721, 724, 727, 733, 734, 735, 740, 752, 753,
754, 755, 756, 759, 763, 765, 767, 770, 773, 775, 776, 780, 783,
784, 785, 789, 790, 801, 802, 807, 811, 822, 826, 829, 831, 833,
850, 857, 864, 866, 873, 874, 875, 880, 881, 882, 886, 900, 908,
909, 910, 912, 913, 931, 933, 935, 936, 938, 946, 953, 954, 956,
958, 960, 961, 962, 971, 973, 975, 977, 978, 987, 988, 994, 995,
996, 997, 1000, 1002, 1014, 1028, 1030, 1040, 1049, 1050, 1052,
1053, 1054, 1055, 1058, 1059, 1063, 1073, 1075, 1077, 1080, 1085,
1088, 1094, 1106, 1115, 1116, 1117, 1118, 1122, 1128, 1133, 1150,
1152, 1154, 1159, 1167, 1172, 1173, 1175, 1179, 1180, 1186, 1188,
1194, 1196, 1199, 1215, 1223, 1227, 1230, 1234, 1244, 1247, 1249,
1252, 1253, 1257, 1258, 1266, 1289, 1290, 1291, 1292, 1298, 1303,
1310, 1311, 1313, 1315, 1321, 1325, 1333, 1334, 1335, 1336, 1342,
1347, 1352, 1353, 1356, 1357, 1358, 1361, 1364, 1365, 1367, 1372,
1373, 1377, 1385, 1386, 1391, 1400, 1401, 1402, 1404, 1405, 1406,
1408, 1415, 1416, 1417, 1418, 1425, 1430, 1432, 1433, 1440, 1441,
1443, 1446, 1454, 1460, 1462, 1469, 1479, 1495, 1497, 1500, 1506,
1513, 1516, 1517, 1518, 1519, 1521, 1522, 1526, 1533, 1534, 1535,
1537, 1541, 1558, 1571, 1576, 1578, 1583, 1584, 1585, 1592, 1594,
1595, 1599, 1604, 1612, 1613, 1614, 1621, 1622, 1624, 1627, 1628,
1634, 1635, 1642, 1644, 1646, 1650, 1651, 1653, 1654, 1660, 1663,
1666, 1669, 1672, 1673, 1674, 1676, 1678, 1679, 1680, 1685, 1686,
1688, 1689, 1691, 1697, 1702, 1705, 1726, 1729, 1732, 1733, 1739,
1748, 1761, 1763, 1768, 1769, 1770, 1777, 1779, 1784, 1786, 1787,
1789, 1790, 1795, 1796, 1798, 1802, 1803, 1804, 1805, 1806, 1807,
1808, 1811, 1818, 1821, 1828, 1829, 1831, 1834, 1835, 1837, 1838,
1841, 1842, 1843, 1850, 1860, 1863, 1864, 1865, 1867, 1872, 1876,
1877, 1885, 1890, 1893, 1894, 1896, 1897, 1900, 1901, 1909, 1914,
1916, 1919, 1920, 1921, 1923, 1928, 1933, 1935, 1937, 1938, 1939,
1942, 1943, 1944, 1945, 1954, 1955, 1956, 1958, 1960, 1962, 1963,
1964, 1965, 1966, 1970, 1972, 1975, 1980, 1983, 1991, 2000, 2001,
2002, 2005, 2011, 2012, 2013, 2016, 2017, 2019, 2021, 2024, 2028,
2030, 2035, 2038, 2042, 2043, 2044, 2047, 2048, 2049, 2051, 2053,
2055, 2057, 2058, 2059, 2060, 2064, 2065, 2066, 2067, 2069, 2070,
2071, 2073, 2076, 2078, 2079, 2081, 2082, 2083, 2084, 2085, 2086,
2090, 2095, 2098, 2102, 2110, 2112, 2115, 2116, 2117, 2120, 2127,
2129, 2133, 2134, 2140, 2142, 2146, 2147, 2150, 2151, 2154, 2155,
2170, 2179, 2180, 2185, 2193, 2200, 2202, 2208, 2215, 2220, 2223,
2224, 2228, 2229, 2231, 2232, 2233, 2235, 2236, 2238, 2239, 2240,
2242, 2251, 2253, 2259, 2265, 2268, 2269, 2270, 2276, 2278, 2281,
2286, 2292, 2300, 2305, 2306, 2307, 2308, 2310, 2312, 2314, 2315,
2322, 2323, 2324, 2330, 2332, 2333, 2335, 2336, 2337, 2338, 2340,
2341, 2345, 2348, 2358, 2360, 2362, 2363, 2364, 2366, 2369, 2370,
2371, 2372, 2373, 2376, 2377, 2379, 2380, 2382, 2384, 2385, 2386,
2388, 2389, 2390, 2391, 2392, 2394, 2396, 2405, 2409, 2412, 2417,
2418, 2421, 2422, 2426, 2427, 2430, 2431, 2432, 2433, 2434, 2438,
2439, 2442, 2444, 2452, 2453, 2456, 2458, 2460, 2467, 2468, 2470,
2471, 2472, 2474, 2476, 2478, 2479, 2482, 2484, 2485, 2489, 2495,
2499, 2500, 2501, 2502, 2503, 2504, 2505, 2507, 2509, 2510, 2512,
2513, 2516, 2519, 2521, 2522, 2523, 2524, 2525, 2537, 2539, 2541,
2543, 2544, 2545, 2546, 2547, 2548, 2549, 2550, 2551, 2553, 2554,
2556, 2557, 2558, 2559, 2562, 2563, 2565, 2572, 2573, 2574, 2579,
2582, 2586, 2588, 2589, 2592, 2595, 2599, 2600, 2602, 2604, 2606,
2607, 2609, 2610, 2611, 2616, 2620, 2621, 2622, 2624, 2626, 2630,
2634, 2635, 2636, 2637, 2639, 2641, 2643, 2645, 2646, 2647, 2651,
2656, 2658, 2659, 2664, 2669, 2675, 2682, 2683, 2685, 2686, 2689,
2692, 2694, 2713, 2714, 2715, 2716, 2717, 2722, 2723, 2727, 2730,
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2731, 2732, 2733, 2736, 2737, 2744, 2745, 2747, 2748, 2753, 2757,
2759, 2762, 2765, 2766, 2767, 2770, 2774, 2782, 2783, 2784, 2786,
2787, 2788, 2790, 2793, 2796, 2800, 2802, 2808, 2809, 2812, 2815,
2817, 2818, 2819, 2824, 2828, 2829, 2830, 2832, 2833, 2834, 2835,
2838, 2842, 2844, 2845, 2846, 2849, 2850, 2851, 2852, 2854, 2857,
2858, 2859, 2860, 2871, 2873, 2874, 2877, 2878, 2890, 2891, 2892,
2893, 2897, 2898, 2900, 2902, 2906, 2907, 2911, 2913, 2914, 2915,
2916, 2917, 2920, 2928, 2931, 2933, 2935, 2940, 2941, 2943, 2946,
2949, 2951, 2955, 2956, 2958, 2959, 2964, 2965, 2968, 2969, 2971,
2972, 2973, 2976, 2977, 2980, 2983, 2984, 2987, 2992, 2994, 2996,
2999, 3004, 3006, 3008, 3009, 3010, 3012, 3013, 3014, 3015, 3017,
3019, 3020, 3022, 3024, 3026, 3030, 3032, 3036, 3038, 3040, 3045,
3047, 3053, 3054, 3055, 3057, 3058, 3059, 3060, 3062, 3071, 3076,
3077, 3079, 3082, 3084, 3090, 3095, 3098, 3102, 3103, 3104, 3105,
3106, 3110, 3111, 3112, 3113, 3114, 3116, 3117, 3118, 3119, 3120,
3125, 3135, 3136, 3140, 3141, 3148, 3149, 3157, 3158, 3160, 3161,
3167, 3168, 3175, 3177, 3178, 3183, 3188, 3192, 3193, 3195, 3197,
3198, 3207, 3209, 3217, 3218, 3231, 3247, 3251, 3253, 3254, 3258,
3259, 3261, 3266, 3269, 3270, 3273, 3274, 3275, 3281, 3284, 3291,
3293, 3309, 3311, 3312, 3314, 3315, 3316, 3317, 3320, 3321, 3335,
3339, 3343, 3344, 3349, 3351, 3354, 3355, 3359, 3360, 3364, 3368,
3373, 3380, 3381, 3382, 3384, 3385, 3389, 3393, 3394, 3395, 3402,
3408, 3413, 3418, 3419, 3430, 3432, 3433, 3443, 3445, 3450, 3453,
3465, 3467, 3470, 3472, 3496, 3515, 3518, 3519, 3520, 3525, 3529,
3531, 3533, 3542, 3545, 3546, 3547, 3549, 3551, 3556, 3558, 3570,
3575, 3585, 3587, 3588, 3589, 3590, 3598, 3600, 3602, 3606, 3608,
3611, 3614, 3623, 3630, 3632, 3641, 3650, 3659, 3663
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical
Institute of Agronomic Research) 1727, 1782, 1880, 1987, 1988,
2258, 2282, 2430, 2438, 2648, 2649, 2941
Integrated Pest Management (IPM) and Biological Control 684,
792, 793, 1024, 1051, 1069, 1226, 1268, 1313, 1410, 1513, 1623,
1626, 1698, 1833, 1897, 1908, 2011, 2013, 2017, 2059, 2061, 2113,
2114, 2115, 2124, 2133, 2144, 2232, 2235, 2238, 2271, 2274, 2276,
2277, 2281, 2292, 2322, 2332, 2340, 2369, 2379, 2380, 2384, 2409,
2418, 2447, 2454, 2472, 2475, 2499, 2500, 2502, 2516, 2520, 2522,
2534, 2541, 2543, 2544, 2545, 2546, 2547, 2548, 2549, 2550, 2551,
2553, 2554, 2556, 2557, 2558, 2580, 2581, 2587, 2605, 2616, 2641,
2646, 2651, 2656, 2659, 2676, 2677, 2714, 2723, 2731, 2744, 2756,
2763, 2768, 2786, 2788, 2804, 2828, 2837, 2843, 2854, 2865, 2879,
2901, 2902, 2906, 2913, 2922, 2924, 2935, 2956, 2957, 2973, 2998,
3000, 3004, 3007, 3019, 3033, 3043, 3050, 3069, 3083, 3090, 3096,
3112, 3121, 3131, 3135, 3139, 3140, 3173, 3193, 3204, 3217, 3253,
3254, 3258, 3273, 3274, 3284, 3294, 3297, 3298, 3301, 3306, 3309,
3330, 3342, 3396, 3443, 3444, 3525, 3530, 3546, 3581, 3646
Interchem Industries (Kansas). See Diesel Fuel, SoyDiesel,
Biodiesel–Interchem
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping
International Institute of Agriculture (IIA) (Rome) 702, 704, 710,
712, 733, 2986
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 1836, 1875, 1876, 1975, 2000, 2001, 2002, 2019, 2046,
2180, 2217, 2233, 2253, 2364, 2419, 2453, 2504, 2524, 2537, 2539,

2567, 2576, 2586, 2658, 2686, 2715, 2716, 2739, 2750, 2780, 2790,
2834, 2843, 2846, 2849, 2850, 2851, 2853, 2860, 2892, 2941, 2964,
3036, 3040, 3052, 3131, 3204, 3269, 3293, 3301, 3342, 3364, 3384,
3460, 3465, 3496, 3510, 3524, 3531, 3547, 3555, 3562, 3568, 3581,
3591, 3593, 3609, 3628, 3629, 3630, 3631, 3634
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Agriculture (IIA) (Rome), International Institute of Tropical
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy,
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical
Institute of Agronomic
Internet. See Websites or Information on the World Wide Web
Intestinal Flora / Bacteria and Toxemia–Incl. Changing and
Reforming (L. Acidophilus, Biﬁdus, L. Bulgaricus etc.) 2582
Introduction of foreign plants to the USA. See United States
Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection 19, 25, 26, 27, 37, 39, 45, 47,
60, 61, 71, 82, 89, 90, 97, 103, 107, 112, 114, 119, 131, 142, 146,
150, 162, 164, 167, 170, 171, 173, 175, 180, 194, 195, 197, 227,
230, 233, 239, 246, 316, 349, 352, 420, 432, 447, 452, 472, 474,
475, 476, 482, 486, 540, 564, 584, 630, 677, 692, 702, 704, 710,
712, 721, 748, 750, 751, 782, 833, 849, 938, 960, 983, 988, 996,
1068, 1080, 1190, 1214, 1287, 1315, 1347, 1400, 1419, 1522, 1665,
1687, 1729, 1732, 1788, 1928, 1951, 1970, 1974, 1987, 1988, 2064,
2231, 2309, 2351, 2376, 2386, 2395, 2458, 2462, 2463, 2481, 2572,
2868, 3073, 3533
INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973 1914, 1916, 1919, 1920, 1921, 1922,
1964, 1968, 1973, 1978, 1984, 2007, 2010, 2033, 2057, 2073, 2084,
2145, 2161, 2167, 2215, 2229, 2231, 2251, 2253, 2269, 2309, 2329,
2335, 2342, 2347, 2368, 2370, 2371, 2404, 2428, 2462, 2463, 2556,
2557, 2659, 2686, 2776, 2851, 2941, 3117, 3189, 3280
Iodine number. See Soy Oil Constants–Iodine Number
Iowa. See United States–States–Iowa
Iowa State University / College (Ames, Iowa), and Univ. of Iowa
(Iowa City) 725, 726, 1633, 2820
IRAT. See Institut de Recherches Agronomiques Tropicales (IRAT)
Iron Availability, Absorption, and Content of Soybean Foods and
Feeds 81
Irradiation of Soybeans for Breeding and Variety Development
(Usually Gamma Irradiation to Cause Mutations) 1385, 1431, 1511,
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1735, 1932, 2944, 3024, 3126, 3248

Johnson & Stokes (Philadelphia, Pennsylvania) 119

Island Spring, Inc. (Vashon, Washington) 2773

Juicer, Electric or Manual (Kitchen Appliance / Utensil)–Early
Records Only 2632

Isoﬂavones in soybeans and soyfoods. See Estrogens, Incl.
Genistein, Daidzein, etc.
Isolated soy proteins. See Soy Proteins–Isolates

Julian, Percy (African-American Organic Chemist). See also
Glidden Company 3433
Kaempfer, Engelbert (1651-1716)–German physician and traveler
45, 170, 432

Israel. See Asia, Middle East–Israel and Judaism
Ito San soybean variety. See Soybean Varieties USA–Ito San
Ivory Coast. See Africa–Côte d’Ivoire
Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely).
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 213,
1593
Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang
/ Toenjang / Doen Jang / Daen Chang (Soybean Miso), and
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang /
Kochu Chang (Red-Pepper and Soybean Paste) 2060, 2602

Kahan & Lessin Co. (Los Angeles then Compton, California).
Wholesale Distributor of Health Foods and Natural Foods. Formed
in 1945 by Merger of Two Companies Founded in 1932 and 1935
Respectively 1740, 2632
Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also
spelled Kan Jang / Gan Jang 2060, 2602
Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)
Keﬁr / Kephir (Made From Dairy / Cow’s Milk) 1376

Japan. See Asia, East–Japan

Keﬁr, soy. See Soymilk, Fermented–Soy Keﬁr

Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co.,
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co.,
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek
Foods Was Acquired by Worthington Foods in 1960 1737, 1740,
2331, 2632

Japanese Overseas, Especially Work with Soy or Macrobiotics 208,
784, 1117, 1244, 1740, 1814, 3122, 3384, 3485
Japanese Soybean Types and Varieties–Early, with Names 66, 119,
127, 128, 150, 291, 432, 759, 801
Jerky, Soy. Including Jerky-Flavored Soy Products. See also: Tofu,
Flavored / Seasoned and Baked, Grilled, Braised or Roasted 2909
Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled,
Grilled, Braised or Roasted
Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia
4, 10, 11, 13, 16, 94, 191, 197, 300, 356, 693, 712, 1019, 1593,
1686, 3539
Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia.
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated
to Barley) 1176
Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 253, 357, 669, 678, 719, 812

Kerry Ingredients (Formerly the Kerry Group). Purchased Plants
from Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa)
in Jan. 2002. Name Changed to Nutriant (Jan. 2002 to 2006), Then
Changed Back to Kerry 3370
Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc.
Word Mentioned in Document 121, 191, 712, 2070, 2129
Kibun. See Soymilk Companies (Asia)
Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International
Inc., and Kikkoman Shoyu Co.. 66
Kin, Yamei. See Yamei Kin (1864-1934)
Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with
Dry Heat, Full-Fat) and Grits
Kinema (Whole Soybeans Fermented with Bacillus subtilis strains
from Eastern Nepal, Darjeeling Hills, Sikkim, and South Bhutan).
Occasionally spelled Kenima. Close relatives are from Northeast
India are: Aakhone, Akhoni, Akhuni (Nagaland), Bekang (Mizoram),
Hawaijar (Manipur), Peruyyan (Arunachal Pradesh), Tungrymbai
(Meghalaya) 2317
Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their
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Authors
Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans
Fermented with a Mold, Especially Aspergillus oryzae) or Koji
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 11, 66, 121, 336,
716, 2312
Koji, Red Rice. (Also Called Fermented Red Rice, Ang-Kak /
Angkak, Hongzao or Hong Qu / Hongqu in Chinese / Pinyin, Hung
Ch’ü in Chinese / Wade-Giles, or Beni-Koji in Japanese). Made
with the Mold Monascus purpureus Went, and Used as a Natural
Red Coloring Agent (as with Fermented Tofu) 11
Koji, Soybean (Soybeans Fermented with a Mold, Especially
Aspergillus oryzae), Such as Miso-dama or Meju 121
Korea. See Asia, East–Korea
Koreans Overseas, Especially Work with Soy 3459
Korean-style fermented soy sauce. See Kanjang–Korean-Style
Fermented Soy Sauce

Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Antigua and Barbuda (Including
Redonda) 712
Latin America–Caribbean–Barbados 241, 630, 631, 712
Latin America–Caribbean–Bermuda (A British Dependent
Territory) 537, 539, 712
Latin America–Caribbean–British Dependent Territories–Anguilla,
Cayman Islands, British Virgin Islands, Montserrat, Turks and
Caicos Islands. See also: Bermuda 712
Latin America–Caribbean–Cuba 364, 432, 653, 704, 712, 720, 735,
759, 1910, 1948, 1992, 1993, 2014, 2015, 2201, 2227, 2428, 2446,
2583, 2652, 2655, 2721, 2867, 3002, 3075, 3083, 3084, 3121, 3148,
3183
Latin America–Caribbean–Dominica 2687, 3113

Korean-style fermented soybean paste. See Jang–Korean-Style
Fermented Soybean Paste

Latin America–Caribbean–Dominican Republic (Santo Domingo or
San Domingo before 1844) 704, 712, 1946, 1947

Kraft Foods Inc. (Work with Soy). Including Anderson Clayton,
Boca Burger, and Balance Bar 3370

Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe
(consisting of two large islands–Basse-Terre and Grande-Terre)
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands
Antilles) 704, 712, 2941

Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria phaseoloides)
(Roxb.) Benth. Formerly Pueraria javanica 1481, 1522, 3301
Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
164, 213, 330, 360, 416, 475, 614, 668, 670, 710, 760, 1004, 1481,
1624, 2445, 2713, 3131, 3458, 3503, 3534
Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb.
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and
Organizations They Founded or Inspired 1814
Kuzu. See Kudzu or Kuzu (Pueraria...)
La Sierra Industries (La Sierra, California). See Van Gundy,
Theodore A., and La Sierra Industries
Lablab purpureus or Lablab bean. See Hyacinth Bean
Lager, Mildred (Los Angeles, California) 958, 1376, 2632
Land O’Lakes, Inc.. 2974, 3062, 3097, 3163
Land-Grant Colleges and Universities, and Their Origin with the
Land Grant Act of 1862 (the so-called Morrill Act) 60, 3450
Landstrom Co. (San Francisco, California). Wholesale Distributor
of Health Foods and Natural Foods. Founded in 1931 by Wesley
Landstrom 2632

Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain Caribbean country
131, 630, 704
Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
Caribbean country 131, 630, 704
Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Caribbean country 131, 630, 704, 3075
Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain Caribbean country 131, 630, 704, 3075
Latin America–Caribbean–Jamaica 674, 712, 1811, 1918, 2687,
3113
Latin America–Caribbean–Lesser Antilles–Virgin Islands
(Including British Virgin Islands and Virgin Islands of the United
States–St. Croix, St. John, and St. Thomas), Leeward Islands
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica,
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher]
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St.
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and
Netherlands Dependencies (Including Aruba, Curaçao or Curacao,
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and Bonaire off Venezuela, and Saba, St. Eustatius, and southern
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and
Martinique and the ﬁve dependencies of Guadeloupe, which are
French Overseas Departments in the Lesser Antilles, are also called
the French West Indies, French Antilles, or Antilles françaises 241,
630, 631, 674, 684, 704, 710, 712, 766, 864, 1056, 1687, 1704,
1732, 1811, 1918, 1919, 2077, 2382, 2428, 2655, 2687, 2941, 2955,
3083, 3113, 3293
Latin America–Caribbean or West Indies (General) 135, 1922,
2296, 3477
Latin America–Caribbean–Puerto Rico, Commonwealth of (A SelfGoverning Part of the USA; Named Porto Rico until 1932) 131,
316, 452, 472, 486, 684, 712, 735, 1010, 1015, 1080, 1872, 1916,
2021, 2027, 2077, 2084, 2204, 2206, 2209, 2237, 2293, 2294, 2318,
2342, 2382, 2428, 2479, 2612, 2655, 2711, 3074, 3083, 3194, 3473
Latin America–Caribbean–Saint Lucia 2687, 3113, 3293
Latin America–Caribbean–Saint Vincent and the Grenadines 3113
Latin America–Caribbean–Trinidad and Tobago 630, 674, 684, 710,
712, 766, 864, 1056, 1687, 1732, 1811, 1918, 2382, 2428, 2655,
2955
Latin America–Caribbean–Virgin Islands of the United States–St.
Thomas, St. John, and St. Croix (Danish West Indies before Jan.
1917) 241, 1704, 2077, 2428, 2655, 3083

Latin America–Central America–Introduction of Soybeans to or
Dissemination of Soybeans from. Other or general information and
leads concerning Central America 704
Latin America–Central America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Central American country 1419, 1627
Latin America–Central America–Introduction of Soybeans to.
This document contains the earliest date seen for the cultivation of
soybeans in a certain Central American country 1419, 1627
Latin America–Central America–Mexico 712, 759, 958, 1052, 1411,
1441, 1660, 1794, 1825, 2239, 2269, 2410, 2428, 2617, 2655, 3017,
3214, 3233, 3263, 3278, 3279, 3317, 3374
Latin America–Central America–Mexico–Soy Ingredients Used in
Mexican-Style Recipes, Food Products, or Dishes Worldwide 3106
Latin America–Central America–Nicaragua 661, 1994, 2142, 2508,
2721, 2859, 2862, 2863, 2864, 2905, 3033, 3124
Latin America–Central America–Panama 1419, 1796, 2042
Latin America–Central America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses 1794
Latin America (General) 801, 936, 2732, 2776, 2965, 3169, 3430

Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 712, 1627, 2296,
2397, 2683

Latin America–South America–Argentina (Argentine Republic)
432, 712, 759, 872, 983, 1244, 1572, 1653, 1731, 2074, 2438, 2566,
2785, 2955, 2962, 2965, 3036, 3107, 3194, 3244, 3247, 3265, 3296,
3334, 3339, 3347, 3378, 3387, 3388, 3392, 3474, 3477, 3522

Latin America–Central America–Costa Rica 704, 712, 1958, 2293,
2294, 2428, 2655, 2943, 3074, 3083

Latin America–South America–Argentina–Soybean Production,
Area and Stocks–Statistics, Trends, and Analyses 1244, 3339

Latin America–Central America–El Salvador 712

Latin America–South America–Bolivia 1479, 1481, 1522, 1951,
2074, 2096, 2174, 2218, 2304, 2356, 2575, 3144, 3477

Latin America–Central America (General). Includes Mexico and
Mesoamerica.. 249, 2979, 3247
Latin America–Central America–Guatemala 704, 712, 781, 1627,
2370, 2428, 2655, 2687, 3083, 3106, 3113
Latin America–Central America–Honduras 962, 3094, 3152
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain Central
American country 704, 712, 1419, 1627
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans or soyfoods in
connection with (but not yet in) a certain Central American country
661
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain Central American country 704, 712, 1419, 1627

Latin America–South America–Brazil, Deforestation in Amazon
Basin 3393
Latin America–South America–Brazil, Federative Republic of 704,
712, 784, 829, 1079, 1119, 1320, 1321, 1322, 1323, 1349, 1354,
1380, 1428, 1469, 1522, 1572, 1574, 1674, 1887, 1955, 1956, 1958,
1978, 2012, 2024, 2043, 2074, 2104, 2134, 2169, 2202, 2269, 2288,
2307, 2348, 2374, 2382, 2394, 2396, 2412, 2417, 2428, 2438, 2491,
2508, 2566, 2567, 2578, 2582, 2584, 2606, 2646, 2651, 2655, 2701,
2713, 2719, 2790, 2801, 2852, 2902, 2923, 2955, 3036, 3074, 3075,
3083, 3134, 3136, 3137, 3138, 3139, 3140, 3143, 3151, 3177, 3183,
3247, 3250, 3265, 3267, 3287, 3323, 3334, 3339, 3347, 3348, 3355,
3362, 3387, 3392, 3393, 3421, 3422, 3423, 3437, 3438, 3439, 3440,
3442, 3450, 3468, 3471, 3473, 3474, 3477, 3481, 3486, 3487, 3506,
3511, 3517, 3518, 3522, 3607, 3638
Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 1428, 3339
Latin America–South America–Chile (Including Easter Island) 712,
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751, 1813, 1935, 3194

Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Latin America–South America–Colombia 704, 712, 1173, 1290,
1921, 1958, 1968, 2074, 2269, 2366, 2382, 2428, 2655, 3074, 3477

Lecithin–Etymology of This Term and Its Cognates / Relatives in
Various Languages 751

Latin America–South America–Ecuador (Including the Galapagos
Islands. Formerly also called Equator, the English translation of the
Spanish “Ecuador”) 704, 712, 1958

Lecithin Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2896

Latin America–South America–French Guiana (A French Overseas
Department, Guyane or Guyane française, formerly occasionally
called Cayenne) 2438, 2648, 2941

Lecithin, Non-Soy References, Usually Early or Medical, Often
Concerning Egg Yolk or the Brain 3663

Latin America–South America (General) 433, 545, 1704, 2586,
2715, 2979, 3036, 3458

Lecithin, Soy 432, 553, 609, 683, 712, 719, 751, 765, 770, 795,
801, 807, 822, 958, 1002, 1009, 1019, 1071, 1290, 1328, 1376,
1432, 1517, 1572, 1885, 1955, 2375, 2414, 2445, 2728, 2943, 2977,
3014, 3102, 3433, 3663

Latin America–South America–Guyana (British Guiana before
1966) 432, 712

Lecithin, Soy–Industrial Uses 683, 958, 1071, 2527, 2674, 2701,
2728, 2891, 2896

Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain South American country 630

Lectins. See Hemagglutinins (Lectins or Soyin)

Latin America–South America–Introduction of Soybeans to or
Dissemination of Soybeans from. Other or general information and
leads concerning South America 710
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
South American country 630, 2955
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain South American country 630, 1244, 2955
Latin America–South America–Paraguay 2074, 2955, 3036, 3339,
3474, 3477
Latin America–South America–Peru 710, 712, 1823, 1936
Latin America–South America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses. See also Argentina and
Brazil 704, 2955, 3339
Latin America–South America–Suriname (Also Surinam before
1978; Dutch Guiana before 1975) 712, 996, 1198, 3083
Latin America–South America–Uruguay, Oriental Republic of 712
Latin America–South America–Venezuela 630, 631, 796, 1466,
1574, 1605, 2182, 2428, 2459, 2655, 3083
Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink
Laucks (3 July 1882 to 9 March 1981) 719, 958

Legume, Inc. (Fairﬁeld, New Jersey) 2932
Lend-Lease (Program and Administration). U.S. Program to Send
Key Supplies to Overseas Allies During World War II 958
Lens culinaris or L. esculenta. See Lentils
Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens
34, 48, 58, 69, 82, 396, 397, 1593, 1973, 3038
Lever Brothers Co. See Unilever Corp.
Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles
northwest of Paris, and China) 177, 191, 396, 397, 432, 657, 712,
765, 801, 1116
Libraries. See National Agricultural Library (NAL, Beltsville,
Maryland)
Libraries with a Signiﬁcant Interest in Soy 2215, 2286, 2374, 2519,
2768, 2931, 2986, 3013
Library Science and Services Related to Soy 3013
Life Food GmbH / Taifun-Tofuprodukte (Freiburg, Germany) 3287
Lighting by burning soy oil. See Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lea & Perrins. See Worcestershire Sauce

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenﬁeld,
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985.
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000
3370

Leaves of the soybean plant used as food. See Green Vegetable

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)
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lunatus. Also called Butter Bean 291, 320, 342, 403, 406, 452, 463,
600, 628, 740, 753, 767, 946, 1010, 1017, 1191, 1533, 1633, 2006,
2293, 3038, 3385
Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 1661, 1724, 2597, 3248,
3280, 3430
Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid
Content of Soybeans and Soybean Products 3430, 3463
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 197, 291, 328, 433, 504,
530, 595, 699, 707, 712, 774, 1204, 1599, 2891, 3165, 3275
Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 48, 102, 104, 106, 108, 114, 253,
255, 282, 303, 561, 606, 669, 680, 719, 763, 764, 768, 1115, 1260,
1288, 2608, 2678, 2891, 3099
Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 25, 26, 182, 185, 296, 630, 654, 851, 983, 1061, 1649, 1803,
2597, 3518
Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and
Linolenate
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Ofﬁcial and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 150, 162,
170, 291, 432, 545, 702, 753, 759, 1055, 1059, 1724
Loma Linda Foods (Riverside, California). Named La Loma Foods
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in
Jan. 1990 958, 1764, 2331, 2632

710, 925, 939, 2391
Lust, Benedict (1872-1945), Louise Stroebel Lust (1868-1925;
his wife) and Louis Lust. Pioneers in Naturopathy in the United
States (New York City; “Yungborn,” Butler, New Jersey; Tangerine,
Florida) 2632
Macao / Macau. See Asia, East–Macao / Macau (Portuguese
Colony)
Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See
also: Combines and Tractors 83, 112, 114, 119, 124, 125, 137, 155,
162, 170, 175, 187, 191, 227, 228, 249, 253, 283, 287, 289, 291,
301, 312, 347, 368, 372, 380, 407, 409, 412, 433, 436, 438, 442,
448, 467, 494, 509, 545, 548, 577, 579, 583, 587, 588, 589, 597,
610, 650, 665, 703, 729, 730, 753, 758, 821, 828, 936, 945, 954,
962, 984, 995, 1068, 1078, 1175, 1269, 1277, 1279, 1331, 1387,
1428, 1499, 1506, 1535, 1542, 1546, 1688, 1907, 1908, 1918, 1961,
2210, 2236, 2764, 2822, 2843, 2897, 3020, 3046, 3108, 3122, 3359,
3371, 3515, 3623
Machinery, farm. See Combines
Macrobiotic Cookbooks 1723
Macrobiotics. See Kushi, Michio and Aveline–Their Life and Work,
Ohsawa, George and Lima
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 742, 1723, 1740, 1814, 3080
Mad-cow disease (BSE). See Vegetarianism–Transmissible
Spongiform Encephalopathies (Transmissible Brain Diseases)
Madison Foods and Madison College (Madison, Tennessee).
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was
Acquired by Worthington Foods in Aug. 1964 958, 2632
Maize. See Corn / Maize

Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 1740, 1814, 2632, 3122

Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality

Low cost extrusion cookers. See Extruders and Extrusion Cooking:
Low Cost Extrusion Cookers (LECs)

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Low-cost extrusion cookers. See Extruders and Extrusion Cooking

Manchu soybean variety. See Soybean Varieties USA–Manchu

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 197, 291, 307, 328,
433, 504, 1893, 2285, 2673, 2891, 3165

Manchuria. See Asia, East–Manchuria

Lucerne / lucern. See Alfalfa or Lucerne
Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)
Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 36, 48, 84, 213, 568,

Map / Maps 119, 191, 255, 291, 374, 433, 626, 647, 669, 678, 801,
983, 1055, 1068, 1088, 1148, 1157, 1306, 1411, 1546, 1585, 1632,
1647, 1861, 1981, 2009, 2239, 2364, 2428, 2481, 2610, 2617, 2663,
2741, 2931, 2981, 3131, 3145, 3194, 3204, 3247, 3352, 3409
Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario,
Canada)
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Maple Leaf Monarch or Maple Leaf Mills. See ADM AgriIndustries Ltd. (Windsor, Ontario, Canada)

Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 958,
2028, 2849

Margarine 258, 432, 712, 958, 1572, 1600, 2007, 2359, 2891, 2977,
3102

Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 2715

Margarine Made with Soy 291, 328, 530, 857, 949, 2678, 3292

Meat Alternatives–Gluten-Based (Incuding Seitan, Mianjin / Mian
Jin or Mienchin / Mien Chin) 2331

Market statistics. See the speciﬁc product concerned, e.g. Tofu
Industry and Market Statistics
Market statistics on soybean production. See Soybean Production
and Trade–Industry and Market Statistics,
Market studies. See Industry and Market Analyses
Marketing soybeans. See Chicago Board of Trade
Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
13, 585, 595, 686, 701, 719, 785, 801, 878, 1175, 1287, 1412, 1517,
1600, 1614, 1618, 1657, 1688, 1694, 1733, 1787, 1840, 1863, 1885,
1955, 1996, 2022, 2129, 2169, 2234, 2244, 2381, 2604, 2608, 2648,
2746, 2764, 2777, 2805, 2808, 2817, 2829, 2836, 2854, 2906, 2918,
2953, 2972, 2973, 2982, 2984, 2996, 3066, 3108, 3127, 3128, 3167,
3168, 3175, 3247, 3339, 3355, 3387, 3518
Markets and Crop Estimates, Bureau of. See United States
Department of Agriculture (USDA)–Bureau of Agricultural
Economics
Marusan-Ai. See Soymilk Companies (Asia)
Massachusetts. See United States–States–Massachusetts
Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups
Mauritius. See Africa–Mauritius (Ile Maurice)
McCay, Clive M. and Jeanette (Cornell Univ.) 1196, 1314, 1376
Meal or cake, soybean. See Soybean Meal
Meals for Millions Foundation (Los Angeles, California), MultiPurpose Food (MPF), and Freedom from Hunger 1840, 1888, 2234,
3663
Meals, vegetarian or vegan, served at institutions. See
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions
Meat Alternatives–Beef Alternatives, Including Meatless Beef
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince,
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also
Meatless Burgers 661, 2909
Meat alternatives companies. See Turtle Island Foods, Inc. (Hood
River, Oregon. Maker of Tofurky and Tempeh)
Meat Alternatives–Documents About (Meatlike Meatless Meat,

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and
Other Pork-related Products. See also Meatless Sausages 396, 397,
1737
Meat Alternatives–Meatless Burgers and Patties. See Also Meat
Extenders 1740, 1773, 2084, 2129, 2330, 2773, 2906, 2909, 3112,
3221, 3370, 3485
Meat Alternatives–Meatless Chicken, Goose, Duck, and Related
Poultry Products. See also Meatless Turkey 849
Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 191, 2909
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 751, 754, 2796, 3018
Media, Popular Articles on Soyfoods in Europe, or Related to
Europeans in Asia 578
Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 700, 1740, 2287
Medical aspects of soybeans. See Cognitive / Brain Function.
Including Alzheimer’s Disease, Diabetes and Diabetic Diets,
Menopause–Relief of Unpleasant Menopausal Symptoms,
Osteoporosis, Bone and Skeletal Health
Medical aspects of vegetarian diets. See Vegetarian Diets–Medical
Aspects
Medical / Medicinal-Therapeutic Uses / Aspects (General) 282,
2422, 2445
Medicine, Chinese Traditional. See Chinese Medicine
Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One
Near Tolono, Champaign County, Illinois, and Three in Indiana),
and William E. Riegel, Meharry Farm Manager and Independent
Soybean Grower in Tolono, Illinois 287, 351, 407, 495, 502, 511,
543, 577, 588, 620, 621, 686, 812
Menarche. See Effect of Soy on Development
Menopause–Relief of Unpleasant Menopausal Symptoms, Such as
“Hot Flashes” and “Night Sweats” 3225
Mesoamerica. See Latin America–Central America
Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters,
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Inc., Port Townsend, Washington state; moved to Pittsﬁeld,
Massachusetts in early 2016). Mark is one of the world’s leading
experts on soy nutrition 3225
Mexican-style recipes, soyfoods used in. See Latin America, Central
America–Mexico

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 958, 1764, 2331, 3066
Minerals. See Calcium Availability, Absorption, and Content of Soy
Minerals (General) 87, 191, 432, 1840, 2234, 2978

Mexico. See Latin America, Central America–Mexico

Minnesota. See United States–States–Minnesota

Mexico and Central America, soyfoods movement in. See Soyfoods
Movement in Mexico and Central America

Miso–Etymology of This Term and Its Cognates / Relatives in
Various Languages 66

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 150,
164, 244, 255, 433, 750, 1043, 2617, 2644

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented
Soybean Paste

Michigan. See United States–States–Michigan

Miso Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 622, 2129, 3013

Microbiological Problems (Food Spoilage, Sanitation, and
Contamination). See also: Nutrition–Toxins and Toxicity in Foods
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents
1649
Microbiology and fermentation. See Fermented Soyfoods and Their
Fermentation
Micronesia, Federated States of. See Oceania–Micronesia
Microscopic analysis and microscopy. See Soybean–Morphology,
Structure, and Anatomy of the Plant and Its Seeds as Determined by
Microscopy or Microscopic Examination
MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly
Nichii Co. and MYCAL Corp.. 3129
Middle America. See Latin America–Central America; and Latin
America–Caribbean or West Indies, Latin America, Central
America, and Latin America, Caribbean or West Indies

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 66, 81, 82, 87, 170,
197, 255, 258, 282, 336, 408, 432, 504, 551, 579, 609, 612, 622,
657, 712, 716, 733, 762, 784, 869, 1001, 1017, 1325, 1737, 1740,
1773, 1814, 1840, 2121, 2123, 2234, 2312, 2484, 2601, 2604, 2607,
2635, 2715, 2779, 2796, 2820, 2949, 2977, 3006, 3013, 3021, 3094,
3102, 3152, 3370, 3397, 3532
Miso Soup–Mainly Japanese 1737, 2773
Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented
Soybean Paste
Miso, soybean–Korean-style. See Jang–Korean-Style Fermented
Soybean Paste
Missouri. See United States–States–Missouri

Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)

Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan)
2773

Milk, coconut / cocoanut. See Coconut Milk and Cream

Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co.,
founded 1876) 733, 3100, 3129

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts,
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews,
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts,
Pumpkin Seeds, Sunﬂower Seeds, Walnuts, etc. See also: Almond
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk
849
Milk, peanut. See Peanut Milk
Milk–Problems with Cow’s Milk as a Food, Incl. Use of Bovine
Growth Hormone, Price Regulation, etc. (See also: Soymilk) 2752,
2979, 3228
Milk, rice. See Rice Milk (Non-Dairy)
Milk, soy. See Soymilk

Mizono family. See Azumaya, Inc. (San Francisco, California)
Moldavia. See Europe, Eastern–Moldova
Monosodium glutamate. See MSG
Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in April Feb. 1997. Merged with Pharmacia
& Upjohn on 31 March 2000 and was renamed Pharmacia Corp 3,
1076, 1201, 1202, 1203, 1332, 1409, 1523, 1598, 1662, 1675, 1715,
1775, 1856, 1873, 1986, 2102, 2139, 2211, 2321, 2536, 2569, 2680,
2681, 2682, 2683, 2700, 2887, 2890, 2920, 2921, 2937, 3018, 3118,
3126, 3127, 3129, 3154, 3159, 3164, 3174, 3181, 3182, 3188, 3190,
3194, 3196, 3201, 3206, 3209, 3210, 3211, 3212, 3213, 3214, 3215,
3221, 3222, 3223, 3224, 3225, 3227, 3228, 3234, 3237, 3242, 3244,
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3249, 3256, 3257, 3261, 3263, 3273, 3277, 3278, 3279, 3282, 3283,
3287, 3292, 3296, 3302, 3303, 3305, 3307, 3308, 3310, 3311, 3323,
3333, 3334, 3335, 3346, 3347, 3370, 3376, 3379, 3386, 3392, 3395,
3397, 3399, 3400, 3405, 3408, 3410, 3412, 3417, 3418, 3430, 3435,
3457, 3463, 3470, 3472, 3479, 3485, 3490, 3505, 3511, 3522, 3538,
3540, 3541, 3560, 3561, 3567, 3574, 3586, 3595, 3607, 3612, 3616,
3633, 3635, 3648, 3659, 3662
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois). Later also called Piatt County Soybean Cooperative
Co., and Viobin (Maker of Wheat Germ Oil) 439

Mycorrhiza. See Soybean–Physiology–Mycorrhiza / Mycorrhizal
Relations
Myths of soybean history–debunking / dispelling. See History of the
Soybean–Myths and Early Errors Concerning Its History
Names for soybeans–Fanciful. See Soybean Terminology and
Nomenclature–Fanciful Terms and Names
Nashville Agricultural and Normal Institute (NANI). See Madison
Foods and Madison College

Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance,
California, and Tokyo, Japan) 2773

Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of
Vitasoy Since Aug. 1990 2773

Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy, Soybean–Morphology, Structure, and Anatomy

National Agricultural Library (USDA, Beltsville, Maryland) 635,
946, 1384, 1572, 1739, 2030, 2675, 2768, 2922, 3043

Morrill Act. See Land-Grant Colleges and Universities, and Their
Origin with the Land

National Agricultural Library (USDA, NAL, Beltsville, Maryland)
1572, 1739, 2030, 2675, 2768, 2922, 3043

Morse, William Joseph (1884-1959, USDA Soybean Expert) 109,
141, 170, 174, 207, 208, 222, 232, 251, 255, 262, 275, 291, 302,
432, 433, 434, 435, 439, 441, 442, 493, 494, 495, 502, 545, 579,
589, 591, 592, 609, 610, 612, 613, 617, 622, 625, 699, 702, 715,
736, 737, 745, 753, 759, 773, 812, 829, 855, 862, 873, 882, 885,
965, 966, 981, 1001, 1009, 1028, 1052, 1055, 1059, 1063, 1077,
1088, 1089, 1116, 1117, 1469, 1624, 1713, 1714, 1838, 1843, 1885,
1890, 1962, 2007, 2268, 2336, 2552, 2553, 2592, 2593, 2594, 2603,
2639, 2644

National Biodiesel Board (NBB). Formerly named National Soy
Fuels Advisory Committee (NSFAC) (May 1992–Dec. 1992) and
National SoyDiesel Development Board (NSDB) (Dec. 1992–Sept.
1994). See also Soy Diesel Fuel, SoyDiesel, or Biodiesel 3596,
3597

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)
Motion Pictures or References to Motion Pictures. Also called
Movies, Films, or Documentaries 622, 1093, 2644
Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled
Movies or ﬁlms. See Motion Pictures
MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid)
530, 1737
Mucuna pruriens. See Velvet Bean
Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 12, 91, 121,
157, 174, 213, 244, 396, 397, 433, 451, 668, 670, 762, 1088, 1117,
1355, 1389, 1593, 1686, 1826, 2066, 2168, 2230, 2231, 2268, 2286,
2309, 2336, 2392, 2395, 2462, 2463, 2510, 2517, 2783, 2853, 3038,
3157
Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka,
Japan) 2773

National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 873, 881, 965, 1005, 1008,
1009, 1028, 1061, 1093, 1325, 1328, 1371, 1412, 1840, 1851, 1965,
2234, 2285, 2312, 2330, 2375, 2552, 2553, 2603, 2673, 3006, 3053,
3117
National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 1325
National Nutritional Foods Association (NNFA). See Health
Foods Industry–Trade Associations–National Nutritional Foods
Association (NNFA)
National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 719, 878, 930, 958, 1366, 1430, 2266, 2276,
2603, 3265
National Soybean Crop Improvement Council. Organized March
1948 1093, 1095, 1209, 1210, 1211, 1497, 1498, 1585, 2007, 2112
National Soybean Research Laboratory (NSRL, University of
Illinois, Urbana, Illinois) 3117, 3120, 3168, 3169, 3170, 3195,
3197, 3216, 3217, 3238, 3240, 3251, 3252, 3253, 3254, 3260, 3261,
3290, 3298, 3312, 3337, 3338, 3373, 3398, 3401, 3403, 3404, 3415,
3416, 3453, 3507, 3509
National SoyDiesel Development Board or National Soy Fuels
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Advisory Committee. See National Biodiesel Board

See Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reﬂectance (NIR) Anlysis and
Spectrophotometry

Natto from Nepal. See Kinema
Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto Industry and Market Statistics, Trends, and Analyses–
Individual Companies 3126
Natto–Soybean Dawadawa (From West Africa). Also called Dawadawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala /
Soumbara / Sumbala, or Tonou 2868, 3293
Natto (Whole Soybeans Fermented with Bacillus natto) 191, 255,
282, 356, 396, 397, 432, 622, 657, 693, 716, 733, 869, 1840, 2027,
2123, 2234, 2317, 2601, 2604, 2635, 2715, 2820, 2868, 2949, 2977,
3006, 3013, 3094, 3099, 3102, 3126, 3129, 3145, 3150, 3152, 3234,
3247, 3293, 3370, 3419, 3532, 3557
Natural and Health Foods Retail Chains or Supermarkets: Bread &
Circus (Tony Harnett, MA), Frazier Farms (Bill Frazier, Southern
Calif.), Fresh Fields (Rockville, MD), GNC = General Nutrition
Corp. (Pittsburgh, PA), Mrs. Gooch’s (Los Angeles, CA), Nature
Foods Centres (Wilmington, MA; Ronald Rossetti), Trader Joe’s,
Whole Foods Market (Austin, TX), Wild Oats 2932, 2988
Natural Food Associates–and America’s First Natural Foods
Movement. Organized Jan/Feb. 1953. Based in Atlanta, Texas 1504
Natural Foods Distributors and Master Distributors (USA). See
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969,
Erewhon (Boston, Massachusetts), Erewhon–Los Angeles / West
Natural Foods Distributors or Master Distributors in the USA–
General and Other Smaller Companies: Cliffrose, Shadowfax 2632
Natural Foods Exporter and Distributor (Japan). See Mitoku
(Tokyo, Japan)
Natural Foods Exporters and Distributors (Japan). See Muso
Shokuhin (Osaka, Japan)
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 1047, 1165, 1196, 1314, 1723, 1740, 2632, 2773,
2932, 3013
Natural Products Association. See Berhalter, Anthony A.
Natural Products Association (NPA). See Health Foods Industry–
Trade Associations–National Products Association
Natural / Vegetarian Food Products Companies. See American
Natural Snacks, Boca Burger, Fantastic Foods, Gardenburger

Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot or
Root-Gall 79, 93, 110, 127, 128, 135, 153, 156, 169, 170, 174, 178,
179, 186, 213, 214, 216, 225, 226, 237, 245, 251, 288, 291, 296,
309, 315, 318, 319, 328, 349, 364, 383, 387, 401, 419, 432, 433,
449, 450, 477, 510, 545, 558, 560, 574, 579, 582, 592, 608, 625,
629, 673, 704, 720, 772, 815, 846, 867, 880, 881, 887, 912, 925,
939, 953, 959, 965, 966, 981, 1051, 1063, 1079, 1088, 1102, 1103,
1108, 1119, 1132, 1135, 1161, 1163, 1168, 1170, 1177, 1181, 1185,
1187, 1205, 1206, 1216, 1217, 1229, 1231, 1239, 1242, 1245, 1248,
1250, 1251, 1254, 1255, 1263, 1268, 1270, 1271, 1274, 1278, 1284,
1301, 1302, 1307, 1308, 1320, 1323, 1330, 1341, 1363, 1368, 1369,
1371, 1374, 1375, 1392, 1394, 1403, 1412, 1413, 1435, 1457, 1458,
1459, 1469, 1475, 1481, 1497, 1505, 1524, 1538, 1539, 1541, 1543,
1544, 1545, 1552, 1562, 1563, 1566, 1575, 1577, 1582, 1587, 1596,
1606, 1608, 1611, 1612, 1614, 1615, 1616, 1617, 1624, 1631, 1638,
1639, 1647, 1692, 1699, 1700, 1701, 1703, 1704, 1707, 1713, 1719,
1722, 1756, 1766, 1778, 1783, 1789, 1791, 1800, 1805, 1809, 1810,
1812, 1824, 1838, 1845, 1848, 1849, 1851, 1852, 1853, 1855, 1861,
1862, 1875, 1876, 1885, 1889, 1890, 1906, 1917, 1949, 1967, 1977,
1979, 1984, 1989, 2003, 2007, 2010, 2023, 2026, 2041, 2088, 2092,
2103, 2105, 2107, 2110, 2112, 2133, 2135, 2141, 2143, 2153, 2162,
2163, 2164, 2171, 2179, 2187, 2189, 2191, 2205, 2236, 2257, 2266,
2267, 2268, 2271, 2272, 2297, 2319, 2320, 2322, 2326, 2327, 2332,
2334, 2344, 2347, 2354, 2359, 2367, 2370, 2374, 2379, 2390, 2397,
2398, 2401, 2403, 2405, 2409, 2413, 2415, 2424, 2449, 2450, 2452,
2460, 2461, 2465, 2466, 2469, 2474, 2480, 2483, 2486, 2488, 2493,
2494, 2496, 2504, 2506, 2512, 2515, 2518, 2522, 2523, 2525, 2529,
2532, 2534, 2544, 2547, 2552, 2553, 2554, 2558, 2571, 2583, 2587,
2593, 2594, 2601, 2603, 2606, 2615, 2628, 2633, 2644, 2650, 2657,
2661, 2662, 2666, 2675, 2680, 2681, 2683, 2689, 2696, 2705, 2710,
2712, 2714, 2726, 2729, 2732, 2737, 2738, 2740, 2741, 2746, 2760,
2769, 2783, 2810, 2821, 2824, 2825, 2828, 2867, 2872, 2875, 2883,
2884, 2885, 2886, 2910, 2918, 2926, 2927, 2929, 2933, 2934, 2941,
2942, 2945, 2947, 2952, 2956, 2965, 2967, 2971, 2973, 2977, 2995,
3001, 3002, 3008, 3011, 3016, 3021, 3048, 3064, 3068, 3073, 3102,
3107, 3115, 3143, 3145, 3146, 3150, 3185, 3194, 3208, 3216, 3239,
3242, 3246, 3250, 3252, 3263, 3264, 3271, 3279, 3290, 3304, 3312,
3318, 3319, 3337, 3345, 3346, 3350, 3351, 3362, 3363, 3398, 3403,
3409, 3411, 3414, 3415, 3425, 3441, 3447, 3451, 3456, 3460, 3483,
3494, 3495, 3497, 3500, 3501, 3506, 3507, 3509, 3511, 3513, 3514,
3525, 3526, 3527, 3535, 3536, 3543, 3547, 3550, 3557, 3558, 3572,
3577, 3596, 3607, 3608, 3610, 3617, 3620, 3639, 3642, 3645, 3646,
3653, 3655, 3656, 3660
Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 82, 1232, 1505, 1522, 1705, 2445
Nestlé (Nestle–The World’s Biggest Food Group) 733, 3019

Naturopathy pioneers. See Lust, Benedict (1872-1947)

Netherlands. See Europe, Western–Netherlands

Near East. See Asia, Middle East

New Caledonia (French Territory of). See Oceania–Paciﬁc Ocean
Islands that are Part of France–Territory of New Caledonia and
Dependencies

Near Infrared Reﬂectance (NIR) or Transmittance (NIT) Analysis.

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1360
New England Soy Dairy. See Tomsun Foods, Inc.
New Uses Movement (USA, starting 1986)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center
for Agricultural Utilization Research (Peoria, Illinois) 3014, 3053,
3165, 3226, 3596
New York. See United States–States–New York
New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)
New Zealand. See Oceania–New Zealand
Nichii Company. See Whole Dry Soybean Flakes

2833, 2834, 2844, 2849, 2851, 2860, 2866, 2868, 2871, 2878, 2885,
2914, 2941, 2943, 2946, 2964, 2965, 2968, 2980, 3000, 3007, 3012,
3026, 3032, 3034, 3055, 3058, 3065, 3075, 3077, 3082, 3094, 3099,
3115, 3131, 3146, 3152, 3192, 3204, 3247, 3270, 3274, 3275, 3291,
3301, 3317, 3320, 3321, 3331, 3342, 3352, 3355, 3359, 3362, 3392,
3396, 3496, 3499, 3510, 3514, 3544, 3550, 3551, 3555, 3562, 3568,
3572, 3573, 3581, 3584, 3591, 3598, 3621, 3631, 3641, 3642, 3646,
3647, 3663
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation–
Etymology of Related Terms and Their Cognates 84, 93, 1507
Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 126, 145, 246,
493, 786, 841, 996, 1101, 1118, 1328, 1460, 1594, 1878, 2053,
2121, 2360, 2517, 2665, 2851, 3065, 3352
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria

Nigeria. See Africa–Nigeria
Nitragin Inoculant and The Nitragin Company 145, 247, 786, 841,
1118, 1851, 2360, 2665, 3000, 3065, 3352
Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 84, 91, 92, 93, 111, 117, 119, 123, 126, 129,
145, 149, 152, 153, 154, 155, 156, 162, 165, 166, 173, 174, 177,
178, 180, 181, 184, 187, 189, 191, 192, 193, 195, 209, 213, 214,
222, 224, 227, 228, 236, 239, 246, 247, 249, 252, 253, 263, 266,
268, 271, 275, 281, 283, 284, 287, 288, 291, 296, 297, 304, 307,
312, 314, 319, 336, 342, 343, 351, 356, 362, 365, 368, 372, 376,
396, 397, 407, 408, 409, 423, 431, 432, 433, 437, 448, 464, 467,
474, 475, 476, 477, 478, 495, 509, 511, 525, 538, 545, 548, 551,
554, 564, 578, 585, 588, 598, 601, 603, 611, 620, 621, 624, 625,
631, 646, 649, 650, 653, 659, 661, 669, 671, 674, 678, 681, 693,
694, 696, 705, 708, 712, 713, 714, 715, 716, 720, 723, 733, 734,
738, 741, 745, 750, 751, 753, 755, 756, 758, 759, 766, 769, 770,
777, 781, 786, 787, 788, 791, 793, 795, 797, 801, 805, 820, 821,
822, 827, 828, 829, 832, 840, 841, 845, 846, 859, 862, 865, 867,
868, 872, 885, 931, 936, 937, 951, 952, 958, 962, 964, 968, 972,
983, 993, 995, 996, 1014, 1017, 1026, 1055, 1059, 1068, 1070,
1075, 1079, 1081, 1088, 1101, 1118, 1141, 1142, 1157, 1175, 1176,
1190, 1204, 1236, 1244, 1252, 1287, 1289, 1290, 1291, 1293, 1311,
1323, 1328, 1333, 1347, 1419, 1425, 1428, 1429, 1432, 1441, 1446,
1460, 1469, 1507, 1535, 1544, 1546, 1575, 1576, 1584, 1592, 1594,
1599, 1612, 1614, 1615, 1618, 1625, 1628, 1630, 1632, 1636, 1646,
1657, 1660, 1677, 1682, 1686, 1688, 1693, 1725, 1734, 1736, 1756,
1758, 1759, 1777, 1787, 1789, 1809, 1815, 1831, 1835, 1836, 1840,
1846, 1851, 1857, 1863, 1864, 1876, 1878, 1884, 1885, 1886, 1888,
1892, 1893, 1896, 1899, 1919, 1956, 1957, 1958, 1968, 1973, 1975,
1987, 1988, 1993, 1994, 2000, 2007, 2034, 2035, 2040, 2046, 2051,
2053, 2060, 2062, 2064, 2069, 2070, 2071, 2073, 2078, 2112, 2117,
2121, 2142, 2151, 2168, 2179, 2180, 2181, 2185, 2196, 2199, 2223,
2228, 2229, 2234, 2236, 2239, 2258, 2260, 2286, 2289, 2291, 2295,
2306, 2310, 2312, 2313, 2320, 2323, 2360, 2362, 2363, 2368, 2374,
2381, 2391, 2393, 2401, 2429, 2431, 2432, 2438, 2442, 2449, 2450,
2453, 2463, 2466, 2481, 2483, 2484, 2495, 2497, 2512, 2515, 2517,
2521, 2537, 2539, 2570, 2582, 2586, 2608, 2624, 2638, 2657, 2658,
2664, 2665, 2667, 2669, 2686, 2688, 2696, 2715, 2732, 2753, 2754,
2761, 2770, 2778, 2780, 2789, 2790, 2802, 2818, 2824, 2829, 2830,

Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 150, 162, 170, 291, 432, 545, 702,
753, 759, 1055, 1059, 1724
Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and
Creams Made from Nuts, Grains, Seeds, or Legumes
Non-dairy products (so-called) made from casein or caseinates. See
Casein or Caseinates–Problems in So-Called Non-Dairy Products
North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America
North Carolina. See United States–States–North Carolina
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim
Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)
Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 3065, 3115, 3174, 3190, 3263, 3283,
3399
No-till farming. See Soybean Cultural Practices–No Till Farming
Novartis, Including Novartis Seeds. Novartis was formed in March
1996 by the Merger of Sandoz AG and Ciba-Geigy (both based in
Basel, Switzerland) 3263, 3283, 3292
Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made
from Nuts
Nutraceuticals. See Functional Foods or Nutraceuticals
Nutrition. See Carbohydrates (General). See also Starch, Dietary
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
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Dietary Fiber, Chemical / Nutritional Composition or Analysis,
Claim or Claims of Health Beneﬁts–Usually Authorized by the
FDA, Concerns about the Safety, Toxicity, or Health Beneﬁts of
Soy in Human Diets, Diet and Breast Cancer Prevention, Diet
and Cancer. See also–Vegetarian Diets–Medical Aspects–Cancer,
Diet and Prostate Cancer Prevention, Flatulence or Intestinal Gas,
Functional Foods or Nutraceuticals, Human Nutrition–Clinical
Trials, Intestinal Flora / Bacteria, Lipid and Fatty Acid Composition
of Soy, Microbiological Problems (Food Spoilage, Sanitation,
and Contamination), Minerals (General), Protein Quality, and
Supplementation, Toxins and Toxicity in Foods and Feeds–
General, Toxins and Toxicity in Foods and Feeds–Microorganisms,
Especially Bacteria that Cause Food Poisoning, Toxins and Toxicity
in Foods and Feeds–Trichloroethylene Solvent and the Duren /
Dueren Disease or Poisoning of Cattle / Ruminants, Vitamin E
(Tocopherol), Vitamins (General)
Nutrition–Acid-Base Balance in Diet and Health, or Individual
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and BaseForming Elements in Foods 958, 1737, 2445
Nutrition–Biologically active phytochemicals. See Antioxidants,
Phytic Acid, Phytates, and Phytin, Reproductive / Fertility
Problems, Saponins, Trypsin / Protease / Proteinase Growth
Inhibitors
Nutrition–Biologically Active Phytochemicals–Allergens, Allergy
/ Allergies, and Allergic Reactions Caused (or Remedied) by
Soybeans, Soyfoods, Peanuts, or Animal Milks 1389, 2582, 2978,
3215, 3302, 3632
Nutrition–Biologically active substances. See Antinutritional
Factors (General), Goitrogens and Thyroid Function,
Hemagglutinins (Lectins or Soyin)
Nutrition–Carbohydrates. See Oligosaccharides, Starch
Nutrition (General) 258, 713, 733, 734, 751, 758, 1048, 1247, 1773,
1893, 1922, 1978, 2112, 2362, 2411, 2732, 2913, 2949, 2965, 2977,
2979, 3013, 3102, 3274
Nutrition, human, USDA bureau of. See United States Department
of Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or
Steroid Hormones
Nutrition–Medical Aspects. See Cancer Preventing Substances in
Soy, Cognitive / Brain Function. Including Alzheimer’s Disease,
Diabetes and Diabetic Diets, Medical / Medicinal-Therapeutic Uses
/ Aspects (General), Menopause–Relief of Unpleasant Menopausal
Symptoms, Osteoporosis, Bone and Skeletal Health
Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese
Medicine, Traditional
Nutrition–Minerals. See Calcium Availability, Absorption, and
Content of Soy

Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
Nutritional aspects of vegetarian diets. See Vegetarian and Vegan
Diets–Nutrition / Nutritional Aspects
Nuts made from roasted soybeans. See Soynuts
Obituaries, Eulogies, Death Certiﬁcates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 42, 944,
1716, 3246
Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 82, 85, 87, 89, 132, 173, 175, 176,
182, 185, 189, 255, 299, 423, 432, 531, 540, 568, 681, 697, 712,
713, 733, 734, 737, 765, 995, 1014, 1041, 1060, 1088, 1238, 1327,
1446, 1572, 1591, 1650, 1777, 1912, 1926, 1940, 1941, 1950, 2009,
2054, 2055, 2057, 2059, 2067, 2078, 2080, 2087, 2101, 2117, 2157,
2166, 2181, 2204, 2219, 2243, 2250, 2275, 2284, 2290, 2298, 2309,
2310, 2311, 2318, 2339, 2353, 2355, 2363, 2376, 2395, 2400, 2420,
2422, 2440, 2441, 2526, 2555, 2567, 2588, 2590, 2694, 2715, 2770,
2790, 2961, 3051, 3057, 3083, 3101, 3149, 3157, 3170, 3231, 3242,
3244, 3346, 3370, 3419, 3477
Oceania–Fiji 712, 2081, 2231, 2309, 2376, 2386, 2395, 2462, 2463,
3057
Oceania–French Polynesia (French Oceania from about 1903 to
sometime between 1946 and 1958. A French Overseas Territory in
the South Paciﬁc Ocean, comprising the Marquesas, Society Islands
{Including Tahiti}, Gambier, and Tubuai Islands, and the Tuamotu
Archipelago) 2438, 2941
Oceania (General, Also Called Australasia, or Australia and Islands
of the Paciﬁc / Paciﬁc Islands) 89, 336, 2145, 3132
Oceania–Guam 3291
Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain country in Oceania 2073
Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain country
in Oceania 2073
Oceania–Micronesia, Federated States of (Named Caroline Islands
until 1986. Formerly part of the U.S.-administered Trust Territory
of the Paciﬁc Islands) 2065
Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 712, 759, 1681, 1684, 1758, 3198, 3224, 3370, 3473
Oceania–Other Paciﬁc Islands, Including American Samoa, Cook
Islands (NZ), Niue (NZ), Northern Mariana Islands (U.S., Including
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Saipan, Tinian, Rota). And Large Paciﬁc Island Groups–Melanesia,
Micronesia, Polynesia 3057
Oceania–Paciﬁc Ocean Islands that are Part of France–Territory
of New Caledonia (Nouvelle Calédonie) and Dependencies.
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon
Islands (Ile Huon) 712, 2430, 3057
Oceania–Papua New Guinea, Independent State of (British New
Guinea from 1888, then Territory of Papua and New Guinea until
Sept. 1975. The northeast was German New Guinea from 1884 to
1914, then Trust Territory of New Guinea) 1460, 1594, 2095, 3051,
3057, 3083
Oceania–Samoa (Formerly Western Samoa; German Samoa until
1914) 2427
Oceania–Solomon Islands (British Solomon Islands Protectorate
until July 1978) 1829, 2065
Oceania–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1777, 2078, 2310
Oceania–Tonga, Kingdom of 2073, 3057
Oceania–Vanuatu, Republic of (Named New Hebrides until 1980)
3057
Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded
1916 as Hanseatische Muehlenwerke AG) 553, 658, 1019, 1679
Off ﬂavors. See Flavor Taste Problems
Ohio. See United States–States–Ohio
Ohsawa, George and Lima–Their Life and Work with Macrobiotics
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 1740
Oil or meal, soy, breeding or selection for. See Breeding or
Selection of Soybeans for Use as Soy Oil or Meal
Oil, soy. See Soy Oil
Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil
Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner,
L.P. Nemzek and Industrial Uses of Soybeans, Steroids, Steroid
Hormones, and Sterols

Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes
or Artiﬁcial / Synthetic Rubber (Factice)
Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax
Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants,
Carriers, and Surfactants for Pesticides, Herbicides, and Other
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or
Artiﬁcial Petroleum, Dust Suppressants and Dust Control,
Explosives Made from Glycerine, Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants,
Lubricating Agents, and Axle Grease for Carts, Release or Curing
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic
Fluids, and Other Minor or General Uses, Soaps or Detergents
Okara. See Fiber–Okara or Soy Pulp
Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since
1972) 1950, 2555, 3057
Oligosaccharides (The Complex Sugars Rafﬁnose, Stachyose, and
Verbascose) 2331, 3118, 3248, 3467
Olive Oil 58, 1814
Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid
Content of Soybeans and Soybean Products
Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives
Ontario. See Canadian Provinces and Territories–Ontario
Ontario Soybean Growers (Canada: Name Changes–Ontario
Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 1510, 1530, 2970, 3041, 3065,
3099, 3108, 3115, 3229, 3235, 3239, 3255, 3295, 3302, 3512, 3529,
3575
Organic Farming and Gardening–General (Non-Soy). See also:
Organically Grown Soybeans in Commercial Food Products 809,
1199, 1389, 1737, 2684, 2768, 2987, 2988, 3025, 3121, 3148, 3480
Organic Farming and Gardening (General; Part of Natural Foods
Movement). See also: Organic Soybean Production (Commercial).
See also: Soybean Production: Organically Grown Soybeans or
Soybean Products in Commercial Food Products 809, 839, 959,
1165, 1410, 1514, 1723, 2198, 2684, 3007

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil

Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 809, 1191, 1814, 2260, 2261, 2262,
2263, 2402, 2406, 2526, 2906, 2909, 2932, 3007, 3065, 3066, 3100,
3128, 3129, 3262, 3516

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor

Organically Grown Soybeans or Organic Soybean Products in
Commercial Food Products 3127, 3128
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Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 150, 657, 1088, 1838, 2788, 3170
Origins, Evolution, Domestication, and Dissemination of Soybeans
(General) 108, 182, 185, 191, 275, 849, 1019, 1803, 1840, 1885,
2654, 2955, 2969, 3545
Osteoporosis, Bone and Skeletal Health 3225
Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 357,
437, 442, 502, 585, 812
Paciﬁc Islands. See Oceania
Paint Manufacturers’ Association of the U.S., Incl. Henry A.
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 282
Paints (Especially Water-Based Latex Paints)–Industrial Uses of
Soy Proteins 530, 794, 958, 2717, 3165, 3275
Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil
191, 255, 278, 282, 289, 291, 328, 423, 432, 433, 504, 530, 584,
595, 622, 665, 679, 680, 693, 695, 699, 701, 703, 707, 712, 714,
774, 776, 791, 812, 828, 944, 958, 1008, 1009, 1115, 1117, 1204,
1328, 1446, 1546, 1572, 1599, 1600, 1888, 1893, 2673, 2678, 2891,
2896, 2907, 3165, 3433, 3533, 3596

Peanut Milk 849
Peanut Oil 82, 200, 413, 631, 680, 949
Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 44, 82, 179, 192, 200, 202, 205, 213,
240, 243, 252, 254, 255, 263, 269, 271, 282, 299, 301, 303, 307,
311, 318, 321, 323, 332, 423, 474, 475, 476, 625, 631, 648, 680,
710, 762, 765, 783, 786, 796, 825, 828, 849, 994, 1050, 1115, 1176,
1227, 1260, 1327, 1328, 1355, 1356, 1370, 1387, 1388, 1464, 1472,
1481, 1505, 1522, 1546, 1592, 1594, 1644, 1686, 1729, 1737, 1773,
1793, 1798, 1803, 1814, 1838, 1850, 1859, 1861, 1946, 1947, 1968,
1986, 1987, 1988, 2005, 2168, 2207, 2211, 2228, 2230, 2231, 2234,
2286, 2296, 2309, 2325, 2337, 2376, 2383, 2391, 2395, 2422, 2449,
2462, 2463, 2483, 2511, 2579, 2590, 2632, 2691, 2704, 2713, 2777,
2800, 2853, 2902, 2952, 3006, 3038, 3039, 3040, 3105, 3309, 3371
Peanuts–Historical Documents Published before 1900 44, 82
Pectins–Carbohydrates–Water-Soluble Dietary Fiber 3063
Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Pakistan. See Asia, South–Pakistan

Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
595, 703

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 530, 639, 719, 958, 1328, 2717, 2907, 3165

Periodicals–American Soybean Association. See American Soybean
Association (ASA)–Periodicals

Papua New Guinea. See Oceania–Papua New Guinea

Peroxidase. See Enzymes in the Soybean–Peroxidase

Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 123, 124, 129, 221, 442

Pesticide carriers and adjuvants. See Adjuvants, Carriers, and
Surfactants for Pesticides, Herbicides, and Other Agricultural
Chemicals

Pasture from green soybean plants. See Feeds / Forage from
Soybean Plants–Pasture, Grazing or Foraging
Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down
Patent Ofﬁce and Commissioner of Patents, Agriculture. See United
States Department of Agriculture (USDA)–Patent Ofﬁce and
Commissioner of Patents (Forerunners of USDA)
Patents 553, 683, 1223, 1407
Patents–References to a Patent in Non-Patent Documents 584,
1572, 2701, 3214, 3244, 3273, 3370, 3376
Patties, meatless. See Meat Alternatives–Meatless Burgers and
Patties

Pesticides–their Use and Safety (General) 538, 553, 803, 809, 839,
856, 1023, 1047, 1143, 1165, 1288, 1314, 1376, 1407, 1422, 1428,
1434, 1447, 1474, 1504, 1521, 1556, 1571, 1572, 1573, 1623, 1626,
1651, 1658, 1659, 1667, 1671, 1683, 1723, 1737, 1740, 1764, 1773,
1804, 1814, 1846, 1899, 1939, 1973, 1985, 2029, 2056, 2075, 2086,
2100, 2106, 2121, 2160, 2198, 2207, 2211, 2213, 2214, 2216, 2222,
2225, 2226, 2238, 2289, 2291, 2292, 2316, 2317, 2360, 2361, 2375,
2393, 2411, 2414, 2451, 2471, 2474, 2491, 2525, 2527, 2530, 2540,
2542, 2550, 2568, 2632, 2656, 2673, 2674, 2678, 2687, 2699, 2701,
2717, 2728, 2737, 2745, 2752, 2763, 2767, 2773, 2795, 2797, 2798,
2807, 2823, 2831, 2842, 2848, 2865, 2870, 2876, 2888, 2893, 2896,
2897, 2898, 2902, 2903, 2906, 2907, 2909, 2912, 2932, 2937, 2953,
2978, 2979, 2982, 2985, 2987, 2988, 2990, 3003, 3007, 3027, 3028,
3037, 3054, 3056, 3066, 3089, 3171, 3176, 3184, 3202, 3205, 3268,
3285, 3306, 3339, 3436, 3480

Peanut Butter 762, 1737, 1814, 2632

Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed
Soy

Peanut Meal or Cake (Defatted) 82, 282, 289

Peter Henderson & Co. (New York City). Founded 1847 119, 753
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Pﬁzer, Inc. Including DeKalb-Pﬁzer Genetics (DeKalb, Illinois)
from 1982 to 1990 2887
Phaseolus limensis or P. lunatus. See Lima Bean
Philippines. See Asia, Southeast–Philippines
Photographs, Not About Soy, Published after 1923. See also
Illustrations 3172
Photographs, Not About Soy, Published before 1924. See also
Illustrations 164
Photographs Published after 1923. See also Illustrations 467, 482,
495, 504, 511, 530, 543, 545, 548, 549, 555, 564, 577, 579, 583,
585, 586, 587, 588, 589, 592, 595, 597, 609, 610, 612, 613, 617,
619, 622, 625, 635, 646, 649, 650, 659, 669, 671, 678, 693, 699,
701, 709, 713, 715, 716, 719, 734, 736, 741, 750, 754, 756, 764,
767, 775, 794, 796, 798, 805, 811, 820, 838, 840, 841, 846, 847,
849, 855, 857, 865, 884, 911, 913, 944, 946, 949, 954, 963, 964,
967, 980, 981, 982, 984, 995, 996, 1001, 1002, 1005, 1007, 1009,
1016, 1051, 1054, 1068, 1071, 1078, 1080, 1088, 1094, 1096, 1107,
1118, 1121, 1148, 1151, 1161, 1172, 1177, 1181, 1186, 1209, 1210,
1216, 1238, 1274, 1306, 1325, 1327, 1334, 1340, 1368, 1374, 1384,
1387, 1389, 1392, 1405, 1409, 1411, 1417, 1418, 1435, 1452, 1453,
1458, 1462, 1477, 1506, 1507, 1523, 1530, 1536, 1543, 1544, 1557,
1606, 1613, 1615, 1625, 1660, 1674, 1686, 1692, 1693, 1695, 1699,
1713, 1714, 1716, 1723, 1736, 1775, 1789, 1790, 1793, 1800, 1814,
1843, 1872, 1873, 1895, 1952, 1962, 1963, 1999, 2006, 2007, 2032,
2190, 2208, 2294, 2320, 2321, 2330, 2359, 2370, 2397, 2398, 2409,
2412, 2416, 2427, 2489, 2521, 2564, 2569, 2593, 2594, 2667, 2680,
2682, 2683, 2709, 2761, 2766, 2800, 2815, 2817, 2906, 2911, 2943,
2954, 2970, 2985, 3029, 3106, 3119, 3149, 3162, 3165, 3170, 3215,
3229, 3235, 3239, 3247, 3255, 3257, 3263, 3271, 3273, 3283, 3335,
3342, 3352, 3353, 3359, 3365, 3379, 3384, 3397, 3409, 3415, 3427,
3428, 3468, 3469, 3471, 3516, 3524, 3529, 3530, 3540, 3555, 3556,
3558, 3561, 3562, 3566, 3572, 3596
Photographs Published before 1924. See also Illustrations 45, 95,
119, 126, 150, 162, 170, 173, 175, 184, 187, 191, 197, 205, 213,
214, 218, 227, 228, 235, 239, 246, 253, 255, 257, 267, 271, 291,
293, 300, 301, 304, 319, 325, 327, 336, 342, 362, 384, 385, 389,
395, 400, 402, 405, 407, 409, 412, 418, 420, 431, 433, 436, 437,
438, 448, 449, 477
Photoperiod Insensitivity. See Soybean–Physiology–Photoperiod
Insensitivity
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry
Physical Fitness, Physical Culture, Exercise, Endurance, Athletics,
and Bodybuilding 2632, 2979

Substances in Soybeans and Soyfoods
Phytoestrogens (Estrogens in Plants, Especially in Soybeans and
Soyfoods), Including Isoﬂavones (Including Genistein, Daidzein,
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and
Coumestans 1915, 2674, 2771, 3218, 3225, 3239, 3248, 3573
P.I. numbers of soybeans. See Introduction of Soybeans (as to
a Nation, State, or Region, with P.I. Numbers for the USA) and
Selection, Lists and Descriptions (Ofﬁcial and / or Extensive)
of Early U.S. Soybean Varieties with Their P.I. Numbers and
Synonyms
Piatt County Soybean Cooperative Co. See Monticello Co-operative
Soybean Products Co.
Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.)
Millspaugh. Formerly Cytisus cajan 1357, 2231, 2309, 2376, 2395,
2462, 2463, 2850, 3038
Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 11, 21, 61, 102, 108, 112, 114, 119, 124, 159, 162, 170,
192, 227, 228, 249, 268, 312, 351, 357, 368, 376, 396, 397, 432,
478, 587, 603, 665, 1593
Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota)
3122
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 2007, 2887,
2920, 3100, 3115, 3127, 3128, 3129, 3131, 3188, 3190, 3214, 3263,
3278, 3399, 3406
Piper, Charles Vancouver (1867-1926, USDA) 149, 150, 151, 161,
162, 164, 170, 197, 207, 208, 213, 214, 225, 227, 251, 255, 263,
266, 432, 433, 434, 461, 474, 475, 476, 477, 667, 668, 715, 736,
957, 1059, 1890, 2552, 2592, 2644
Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 74, 187, 316, 321, 356, 380, 386, 396, 397, 409, 429, 516,
632, 661, 682, 781, 784, 786, 787, 845, 869, 872, 993, 1019, 1048,
1050, 1204, 1228, 1261, 1289, 1347, 1389, 1465, 1589, 1590, 1625,
1636, 1657, 1733, 1736, 1803, 1825, 1840, 1847, 1922, 1978, 1981,
1987, 1988, 2008, 2019, 2025, 2068, 2111, 2112, 2125, 2126, 2169,
2173, 2183, 2185, 2234, 2286, 2315, 2368, 2383, 2396, 2445, 2448,
2459, 2477, 2481, 2531, 2535, 2558, 2567, 2577, 2578, 2584, 2598,
2605, 2638, 2663, 2688, 2776, 2778, 2785, 2789, 2801, 2803, 2805,
2806, 2817, 2868, 2908, 2971, 3012, 3025, 3042, 3086, 3091, 3132,
3138, 3336, 3573

Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate, and
Phytin 3248

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 530, 639,
699, 719, 725, 726, 774, 791, 794, 958, 995, 1008, 1009, 2579,
2800, 3165

Phytochemicals in soybeans and soyfoods. See Cancer Preventing

Plastics, plasticizers and resins. See Resins, Plastics, and
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Plasticizers (Such as Epoxidized Soy Oil–ESO)
Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada)
2687
Plenty International (Summertown, Tennessee). Starting 1981. Also
called Plenty USA 1983-1997 2687, 3106, 3113, 3119, 3293
Plenty (The Farm, Summertown, Tennessee). After Sept. 1983 see
Plenty Canada and Plenty USA 2370, 2687
Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Price Support Programs, Subsidies, Support
Prices, or Trade 738, 935, 1585, 2315, 2602, 2611, 2732, 2777,
2805, 2849, 2953, 2987, 2990, 3079, 3099, 3117, 3355

Protection of soybeans from diseases. See Diseases of soybeans
Protein–Early and Basic Research 60, 66, 77, 82, 432, 1582, 1840,
2234, 2308
Protein products, soy. See Soy Protein Products
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 758,
1288, 1773, 1790, 1890, 2331, 2370, 2943, 2985, 3018, 3248, 3384

Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 170,
197, 213, 214, 434, 474, 475, 476, 477, 851, 913, 1385, 1386

Protein sources, alternative, from plants. See Amaranth, Azuki
Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth
Almonds, Lupins or Lupin, Peanut & Peanut Butter, Peanuts &
Peanut Butter, Quinoa, Sunﬂower Seeds, Wheat Gluten & Seitan,
Winged Bean

Population Growth (Human) and Related Problems (Including
Poverty) Worldwide 2903, 3176

Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products

Protein Technologies International (PTI) (St. Louis, Missouri.
Established on 1 July 1987 as a Wholly-Owned Subsidiary of
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 3006

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks
Poultry, meatless. See Meat Alternatives–- Meatless Chicken,
Goose, Duck, and Related Poultry Products. See also Meatless
Turkey
Poverty, world. See Population Growth (Human) and Related
Problems (Including Poverty)
Precision Agriculture / Farming (Based on GPS–Global Positioning
System), Including Auto-Steer, Auto-Guidance, Big Data, Digital
Agriculture, Remote Sensing, Satellite Imagery / Technology,
Smartphones, Grid Mapping, Variable Rate Technology (VRT),
Robot Farming 3409, 3414
Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 67, 108, 146, 995, 1328
Problems, world. See World Problems
Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 1288, 2411, 2896
Production of soybeans. See Soybean Production
Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products
Protease inhibitors. See Trypsin / Protease
Proteinase Growth Inhibitors

Psophocarpus tetragonolobus. See Winged Bean
Puberty, Early Onset of. See Effect of Soy on Development
Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 1328, 3265, 3371
Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Pueraria. See Kudzu or Kuzu
Puero. See Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria
phaseoloides)
Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form
POM Wildwood, which was soon renamed Pulmuone Wildwood,
Inc. Brands include Soga 3459
Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 2370
Québec. See Canadian Provinces and Territories–Québec

Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General), Rodents and Birds–Pest Control–Especially
Rabbits and Woodchucks

Rabbits as pests. See Rodent and Birds–Pest Control–Especially
Rabbits and Woodchucks
Railroad / railway / rail used to transport soybeans. See
Transportation of Soybeans or Soy Products to Market by Railroad
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Railroads / Railways and Special Trains and/or Exhibit Cars Used
to Promote Soybeans and Soybean Production 482, 706, 811, 958
Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 669, 678, 719, 878,
2773, 3006
Rapeseed Meal 66, 81, 82

Research on Soybeans 26, 27, 28, 34, 36, 37, 39, 45, 46, 47, 48,
171, 701, 798, 981, 1005, 1061, 1064, 1107, 1280, 1415, 1510,
1530, 1544, 1575, 1583, 1603, 1685, 1688, 1694, 1863, 1864, 1865,
1873, 2008, 2035, 2060, 2064, 2070, 2112, 2240, 2258, 2307, 2362,
2363, 2489, 2531, 2562, 2577, 2593, 2594, 2602, 2604, 2605, 2610,
2611, 2732, 2754, 2764, 2776, 2781, 2805, 2833, 2849, 2850, 2854,
2908, 2941, 2965, 2992, 3032, 3078, 3098, 3099, 3117, 3118, 3160,
3168, 3239, 3268, 3274, 3281, 3320, 3339, 3345, 3384, 3439, 3441,
3501, 3529, 3569, 3589
Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 726, 1204, 1407,
1572, 1893, 2285, 2540, 2673, 2891, 2896, 3165

Rapeseed Oil 11, 58, 765, 1115, 1593, 2481
Rapeseed or the rape plant. See Canola
Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 11, 58, 66, 124, 154, 155, 197, 209, 213, 304, 670, 1087,
1115, 1385, 1593, 1600, 2234, 2481, 2566, 3211, 3276, 3367

Restaurants, Chinese, outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China

Recipes. See Cookery

Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or
Vegan Restaurants

Red rice koji. See Koji, Red Rice

Reunion. See Africa–Reunion (Réunion is a Department of France)

Red soybeans. See Soybean Seeds–Red

Reviews of the literature. See Bibliographies and / or Reviews of
the Literature

Reference Books and Other Reference Resources 2977, 3102
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)
Regulations or Laws Concerning Foods (Use, Processing, or
Labeling), Especially Soyfoods and Food Uses of Soybeans 1572,
1573
Release or Curing Agents for Concrete or Asphalt, Industrial
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 255,
663, 676, 689, 707, 1117, 1223, 1407, 2530, 2911, 2937, 3165,
3226, 3663
Remote sensing and satellite imagery. See Precision Agriculture /
Farming (Based on GPS)
Reproduction / Reproductive, Fertility, or Feminization Problems
in Animals Caused by Phytoestrogens, Isoﬂavones, or Unknown
Causes 3218
Republic of China (ROC). See Asia, East–Taiwan
Research & Development Centers. See (EMBRAPA) (Brazil),
Cornell University (Ithaca, New York), and New York State Agric.
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois).
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ.
of Iowa (Iowa City), National Center for Agricultural Utilization
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), National Food
Research Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S.
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
Founded April 1936)

Rewald, Bruno (1883-1947) and Relatives. Lecithin Pioneer in
Germany, the United States and the United Kingdom 553
Rhizobium bacteria. See Soybean Production–Nitrogen Fixation
Rice, Brown. Also Called Whole Grain Rice or Hulled But
Unpolished Rice 1740, 1814, 3149
Rice koji. See Koji
Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the
Traditional Way (Without Adding Commercial Enzymes). Also
called Rice Milk or Rice Drink 11, 66, 2932
Rice Syrup and Yinnies (Called Mizuamé or Amé in Japan) 66
Rice wine. See Sake
Rice-Based Foods–Rice Cakes (Round Western-Style Cakes of
Puffed Rice, About 4 Inches in Diameter and ½ Inch Thick) 2932
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
3126
Riegel, William E. See Meharry, Charles Leo (1885-1937)
Roads or highways used to transport soybeans. See Transportation
of Soybeans or Soy Products to Market by Roads or Highways
Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 713, 733, 734, 765, 937, 958, 1546, 1773, 1840,
2234, 2820, 3094, 3145, 3152
Roberts, F.G. See Soy Products of Australia Pty. Ltd.
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Rodale Press (Emmaus, Pennsylvania) 2228
Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits /
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 1, 26, 27,
28, 29, 31, 35, 48, 50, 51, 52, 53, 54, 57, 58, 61, 62, 63, 68, 70, 73,
74, 86, 102, 113, 119, 123, 151, 152, 153, 157, 158, 161, 162, 164,
167, 175, 177, 189, 192, 194, 213, 214, 221, 222, 230, 233, 246,
250, 263, 266, 268, 269, 275, 284, 290, 291, 297, 299, 313, 423,
435, 447, 465, 477, 482, 490, 531, 545, 568, 606, 607, 630, 631,
670, 681, 697, 705, 715, 770, 782, 794, 795, 808, 810, 844, 859,
862, 867, 876, 885, 901, 949, 1006, 1020, 1055, 1088, 1089, 1191,
1326, 1327, 1395, 1507, 1593, 2239, 2589, 2691, 2716, 2792, 2856,
3008, 3078, 3365
Rouest, Léon (1872-1938). Soybean Pioneer in France 380, 396,
397, 429, 716, 717, 765, 786, 801, 805, 845, 859, 996
Rubber Substitutes or Artiﬁcial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 291, 328, 433, 504, 530,
595, 712, 958, 1893, 2891, 3165
Russia. See Europe, Eastern–Russia
Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 2019
Rust, soybean. See Rust, Soybean
Ryukyu Islands. See Okinawa
Safety concerns about soy in human diets. See Concerns about the
Safety, Toxicity, or Health Beneﬁts of Soy in Human Diets

Screw presses. See Soybean Crushing–Equipment–Screw Presses
and Expellers
Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 66,
479, 762, 1740
Seaweeds, edible. See Sea Vegetables
Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certiﬁcation and Certiﬁed Seeds (Soybeans) 351, 432, 577,
585, 588, 1384, 1476, 1686, 2006
Seed Cleaning–Especially for Food or Seed Planting Uses 433, 588,
658, 2287, 2357, 2654, 3129, 3278
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Speciﬁc Varieties. See also: Soybean Seeds of Different
Colors 150, 170, 213, 214, 232, 352, 396, 434, 442, 477, 659, 702,
736, 753, 755, 770, 801, 1088, 1140, 1661, 1806, 2783, 3145, 3280
Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925)–Including Siebold & Co., VilmorinAndrieux, Wood & Sons, Haage & Schmidt, Dammann & Co.,
Peter Henderson, Thorburn & Co., Mark W. Johnson, Johnson &
Stokes, Harry N. Hammond, Burpee, E.E. Evans, Funk Bros. Seed
Co.. 22, 89, 108, 119, 150, 162, 170, 213, 214, 365, 425, 477, 509,
646, 693, 715, 773, 3263

Sanitarium Health Food Company (Wahroonga, NSW, Australia). In
2002 they acquired SoyaWorld of British Columbia, Canada.. 3370

Seed companies, soybean. See Asgrow (Des Moines, Iowa), Coker
Pedigreed Seed Co. (Hartsville, South Carolina), Dammann & Co.
(San Giovanni a Teduccio {near Naples}, Italy), DeKalb Genetics.
Including DeKalb-Pﬁzer Genetics (DeKalb, Illinois), DuPont
(E.I. Du Pont de Nemours & Co., Inc.) (Wilmington, Delaware),
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and
Mr. Edward Ellsworth Evans (1864-1928), Funk Brothers Seed
Co. (Bloomington, Illinois), Haage & Schmidt (Erfurt, Germany),
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas), Johnson & Stokes
(Philadelphia, Pennsylvania), Monsanto Co. (St. Louis, Missouri),
Northrup King Co., Peter Henderson & Co. (New York City),
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa), Soybean
Research Foundation, Inc. (SRF, Mason City, Illinois), VilmorinAndrieux & Co. (France), Wing Seed Co. (Mechanicsburg,
Champaign County, Ohio)

Sanitation and spoilage of food. See Microbiological Problems
(Food Spoilage, Sanitation, and Contamination)

Seed Companies, Soybean–Other (Small) and Lists–Especially
USA, Not Very Early 1996, 2783

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming)
1440, 2422

Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reﬂectance (NIR) or
Transmitance (NIT) Anlysis and Spectrophotometry 3061

Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke,
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (WadeGiles) 66
Samoa. See Oceania–Samoa
San Jirushi Corp., and San-J International (Kuwana, Japan;
and Richmond, Virginia). Purchased in Nov. 2005 by Yamasa
Corporation 3485
Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in
March 1996 to Become Novartis 3155, 3263

Sausages, meatless. See Meat Alternatives–Meatless Sausages
School Lunch Program 1517, 3370
Scotland. See Europe, Western–Scotland (Part of United Kingdom)

Seed Germination or Viability–Not Including Soy Sprouts 95, 153,
173, 177, 191, 205, 213, 214, 218, 239, 243, 291, 299, 300, 356,
376, 380, 423, 429, 460, 477, 585, 625, 941, 1025, 1173, 1310,
2195, 2703
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Seed Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3263
Seed Industry and Market Statistics, Trends, and Analyses–Larger
Companies 3263
Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 1996,
2308, 2985, 3018, 3021, 3061, 3518
Seed quality development in soybeans. See Breeding or Evaluation
of Soybeans for Seed Quality, such as Low in Trypsin Inhibitors,
Lipoxygenase, Linolenic Acid, etc.
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 495, 658, 687, 785, 847,
958, 1054, 1077, 1325, 1679, 1840, 2022, 2182, 2202, 2234, 2333,
2363, 2478, 2720, 2838, 2900, 2985, 3061, 3122, 3167
Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 602, 803,
846, 856, 889, 946, 972, 978, 992, 993, 1025, 1032, 1058, 1068,
1090, 1100, 1101, 1118, 1151, 1176, 1204, 1230, 1249, 1252, 1265,
1291, 1293, 1428, 1469, 1558, 1599, 1612, 1628, 1630, 1787, 1831,
1871, 1892, 1893, 1996, 2060, 2199, 2306, 2393, 2478, 2517, 2521,
2618, 2640, 2742, 2778, 2895, 2924, 3022, 3094, 3138, 3152, 3329,
3556
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Signiﬁcance of Seed Weight 28, 34, 36, 177, 197, 218,
434, 545, 635, 650, 705, 736, 753, 755, 801, 913, 1140, 1328, 1428,
1469, 1602, 1661, 1724, 1806, 1890, 2006, 2046, 2209, 2376, 2427,
2460, 2612, 2690, 2718, 2783, 2820, 2844, 2991, 3145, 3150, 3280,
3467, 3533
Seedlings, soybean. See Green Vegetable Soybeans–Soybean
Seedlings or Their Leaves Served as a Tender Vegetable. Called
Doumiao in Chinese
Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding
Serbia. See Europe, Eastern–Serbia
Sesame Meal or Cake (Defatted) 66, 1290

Sesame / Sesamum / Benné or Benne / Gingelly or Gingili / Til or
Teel–Etymology of These Terms and Their Cognates/Relatives in
Various Languages 66
Sesamum indicum. See Sesame Seed
Seventh-day Adventist work with vegetarianism. See
Vegetarianism–Seventh-day Adventist Work with
Seventh-day Adventists. See Kellogg, John Harvey (M.D.) (18521943), Sanitas Nut Food Co. and Battle Creek Food Co., Loma
Linda Foods (Riverside, California), Madison Foods and Madison
College (Madison, Tennessee), Miller, Harry W. (M.D.) (18791977), Van Gundy, Theodore A., and La Sierra Industries (La Sierra,
California), White, Ellen G (1827-1915), Worthington Foods, Inc.
(Worthington, Ohio)
Seventh-day Adventists–Cookbooks and Their Authors, Dietitians
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (18641921), Lenna Frances Cooper (1875-1961), Julius G. White (18781955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995),
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (19031978), Frank & Rosalie Hurd (1936- ), etc.. 958
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe, Asia, and Latin America). Other, Including Alimentos
Colpac, Nutana, Saniku / San-iku Foods, Spicer Memorial College,
Superbom 1764, 2331
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Oceania). See Sanitarium Health Food Company (Wahroonga,
Australia)
Shadowfax. See Natural Food Distributors and Master Distributors–
General and Other Smaller: Cliffrose, Shadowfax, etc.
Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.
Usually non-dairy 958
Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or
Soybean Cake or Meal as Feed to Make Wool or Mutton 58, 111,
119, 124, 155, 162, 227, 228, 432, 433, 437, 478, 509, 665, 728
Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung
Shortening 291, 328, 530, 595, 622, 754, 949, 1600, 2007, 2075,
2977, 3013, 3102, 3292

Sesame Oil 7, 11, 48, 197, 307, 765
Sesame Seed (Sesamum indicum, formerly Sesamum orientale).
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely,
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or
Meal, Sesame Milk, and Sesame Oil 7, 10, 11, 12, 17, 48, 66, 197,
205, 311, 762, 828, 872, 1088, 1115, 1260, 1522, 1593, 1723, 1773,
2234, 2590, 3368

Shoyu. See Soy Sauce
Shurtleff, William. See Soyinfo Center (Lafayette, California)
Siebold, Philipp Franz von (1796-1866)–German Physician and
Naturalist in Japan (1823-1829) 27, 45
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
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Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely
called Chinese-Japanese War 530
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing
Skin Health 1376
Smoked tofu. See Tofu, Smoked
Smoothie–Made with Dairy Milk, Ice Cream, or Dairy Ingredients.
Also spelled Smoothies or Smoothees 3459

Solvents–Hexane–Used Mainly for Soy Oil Extraction 1148, 1288,
3370
Solvents, industrial. See Release or Curing Agents for Concrete or
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or
General Uses
Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 1288
Solvents Used for Extraction of the Oil from Soybeans (General,
Type of Solvent, Unspeciﬁed, or Other). See also Ethanol, Hexane,
and Trichloroethylene Solvents 200, 2477, 2572, 2849, 3126
Soup, miso. See Miso Soup

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 172, 191, 197, 255, 278, 282, 289, 291, 328,
423, 432, 433, 504, 530, 584, 595, 622, 659, 680, 693, 707, 712,
754, 765, 791, 828, 1008, 1071, 1115, 1204, 1290, 1328, 1572,
1599, 1600, 1893, 2285, 2540, 2678, 2896, 3165

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 2932

Society for Acclimatization (Société d’Acclimatation, France) 24,
27, 45, 58, 65, 67, 69, 71, 801

South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and
Meal Production and Consumption–Statistics, Trends, and Analyses
2849

Soil fertility. See Soil Science–Soil Fertility
Soil Science 39, 61, 82, 651, 1069, 2060, 2593, 2594, 2624, 2914,
3359
Soil Science–Soil Erosion and Soil Conservation 94, 209, 537, 671,
710, 944, 1055, 1088, 1093, 1256, 1428, 1469, 1678, 1686, 1762,
1773, 1971, 2050, 2244, 2315, 2566, 2684, 2716, 2732, 2894, 2903,
2906, 2984, 3180, 3244, 3265, 3278, 3296, 3351, 3392
Soil Science–Soil Fertility and Soil Health 959, 982, 3583
Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling
Solae Co. (The) (St. Louis, Missouri. Joint Venture Between
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty
Process Division (formerly Chemurgy Div.)) 3459, 3498
Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa).
Including Edible Soy Products, makers of Pro-Nuts, founded
in 1970. Acquired by Specialty Food Ingredients Europe BV in
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name
Changed to Nutriant (Jan. 2002 to 2006) 2773, 3370
Solomon Islands. See Oceania–Solomon Islands
Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction
Solvents. See Soybean Crushing–Solvents
Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or
Washing / Puriﬁcation of Soy Products (Protein, Lecithin, Saponins,
etc.) 1288

South Africa. See Africa–South Africa
South America. See Latin America–South America

South Manchuria Railway and the South Manchuria Railway
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 244, 377,
504, 530, 559, 608, 609, 610, 612, 622, 737
Soy and Cancer Prevention; Cancer Preventing Substances in
Soybeans and Soyfoods (Such as the Isoﬂavones Genistein and
Daidzein) 3315
Soy bran. See Fiber, Soy
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 2752, 2753,
3485
Soy Cheesecake or Cream Pie, Usually Made with Tofu 2359, 2687,
2773, 2932
Soy Chocolate (Toasted Soy Flour) (Also includes use of nonroasted Soy Flour or Soymilk in Making Chocolate) 191, 396, 397,
578, 595, 601, 657, 693, 716, 795, 828
Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 27, 34, 45, 74, 81, 91, 114, 119, 170, 172, 182, 185, 191,
227, 258, 282, 289, 291, 396, 397, 432, 433, 498, 504, 595, 601,
657, 661, 678, 693, 712, 716, 748, 754, 762, 765, 795, 805, 828,
849, 869, 885, 937, 958, 1001, 1017, 1117, 1625, 2228, 2617, 2779,
2812, 3113, 3663
Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its
Cognates / Relatives in Various Languages 227, 748
Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 2932
Soy ﬁber. See Fiber
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Soy ﬂour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)
Soy ﬂour companies (Oceania). See Soy Products of Australia Pty.
Ltd

Soy Ice Cream–Etymology of This Term and Its Cognates /
Relatives in Various Languages 958
Soy Ice Cream (Frozen or Dry Mix)–Imports, Exports, International
Trade 2773

Soy Flour Equipment 2866

Soy Ice Cream (General–Usually Non-Dairy) 958, 1328, 2579,
2687, 2773, 2977, 3013, 3102, 3106, 3113, 3663

Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 3149

Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 3013

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM
Pro-zyme Flakes and Soybean Brew Flakes 719, 1117, 2717

Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–Individual Companies 3106

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of
These Terms and Their Cognates / Relatives in Various Languages
336, 958

Soy Ice Cream–Non-Soy Non-Dairy Relatives (As Made from
Amazake, Fruit Juices, Peanuts, Field Peas, etc.) 849

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 40, 41,
172, 180, 191, 197, 222, 247, 258, 278, 282, 291, 313, 316, 328,
336, 356, 396, 397, 432, 433, 465, 502, 504, 530, 551, 564, 584,
595, 601, 609, 659, 661, 678, 680, 682, 693, 700, 712, 713, 714,
716, 719, 733, 734, 736, 741, 748, 751, 754, 756, 762, 770, 773,
781, 784, 791, 794, 795, 797, 801, 805, 822, 827, 828, 829, 849,
857, 869, 872, 876, 936, 937, 958, 962, 975, 995, 1000, 1001, 1002,
1014, 1022, 1023, 1048, 1080, 1088, 1117, 1148, 1196, 1290, 1323,
1328, 1376, 1389, 1430, 1517, 1572, 1599, 1653, 1773, 1814, 1840,
1885, 1888, 1893, 1922, 1968, 1973, 1978, 2028, 2060, 2121, 2129,
2179, 2234, 2359, 2363, 2445, 2458, 2477, 2572, 2598, 2685, 2686,
2688, 2699, 2715, 2717, 2732, 2753, 2779, 2866, 2868, 2871, 2882,
2914, 2943, 2965, 2977, 3006, 3013, 3020, 3094, 3102, 3106, 3113,
3135, 3152, 3189, 3433, 3467, 3557, 3581, 3609
Soy Flour, Homemade–How to Make at Home or on a Laboratory
or Community Scale, by Hand 827
Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues
for Plywood, Other Woods, Wallpaper, Building Materials, Etc..
719, 794, 958
Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with
Emphasis on Dry Products Used in Third World Countries, Often
Used as Weaning Foods (such as CSM, WSB, etc.) 1840, 2084,
2234
Soy Flour, Textured (Including TVP, Textured Vegetable Protein)
2363, 2497, 2687, 2801, 2849, 3370, 3433
Soy Flour–Whole or Full-fat 44, 146, 578, 657, 733, 1019, 1196,
1376, 1674, 1958, 2142, 2477, 2497, 2572, 2687, 2717, 2753, 3020,
3135, 3149, 3419

Soy infant formula. See Infant Formula, Soy-based
Soy lecithin. See Lecithin, Soy
Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Reﬁning, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 10, 11, 44,
45, 51, 58, 81, 82, 87, 94, 162, 172, 182, 185, 191, 197, 200, 236,
244, 249, 255, 268, 278, 282, 301, 307, 328, 336, 396, 397, 407,
408, 413, 423, 425, 429, 432, 433, 439, 442, 493, 495, 502, 504,
511, 530, 564, 588, 609, 610, 612, 620, 622, 647, 657, 661, 669,
674, 678, 680, 682, 702, 703, 714, 715, 716, 733, 734, 736, 748,
756, 770, 781, 784, 794, 828, 829, 849, 872, 936, 954, 962, 995,
1001, 1008, 1009, 1048, 1063, 1117, 1314, 1412, 1440, 1447, 1510,
1556, 1571, 1573, 1593, 1599, 1600, 1624, 1649, 1651, 1667, 1671,
1686, 1713, 1714, 1720, 1771, 1804, 1817, 1840, 1893, 1895, 1939,
1965, 1968, 1973, 1996, 2007, 2056, 2075, 2086, 2117, 2214, 2222,
2234, 2310, 2359, 2361, 2362, 2363, 2375, 2399, 2411, 2414, 2442,
2477, 2579, 2598, 2604, 2605, 2607, 2610, 2663, 2686, 2699, 2715,
2732, 2753, 2773, 2779, 2782, 2795, 2803, 2819, 2844, 2849, 2882,
2937, 2964, 2968, 3013, 3041, 3058, 3061, 3084, 3117, 3126, 3167,
3265, 3274, 3374, 3485, 3526, 3539, 3557
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidiﬁcation Point (Erstarrungspunkt), Speciﬁc Gravity.
See also Iodine Number 282, 2674
Soy Oil Constants–Iodine Number / Value 282, 699, 855, 1661,
1835
Soy Oil–Etymology of This Term and Its Cognates / Relatives in
Various Languages 748, 784
Soy oil–industry and market statistics. See Soybean Crushing

Soy Flour, Whole or Full-fat–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 40

Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia).
Formerly F.G. Roberts Health Food Products (Melbourne) 1327,
3149, 3157

Soy ice cream companies (USA). See Barricini Foods (Mountain
Lakes, New Jersey), Tofutti Brands, Inc. (Cranford, New Jersey)

Soy Protein and Proteins–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 60
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Soy protein companies (USA). See Delsoy Products, Inc., Glidden
Co. (The), Grifﬁth Laboratories, Gunther Products, Inc., Laucks
(I.F.) Co., Protein Technologies International (PTI), Solae Co. (The)
Soy Protein Concentrates, Textured 2773
Soy Protein, Industrial Uses of–Other. Shotgun Shell Casings.. 3165
Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2497
Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artiﬁcial Wool Made from Spun Soy Protein
Fibers) 2007, 3433
Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
396, 397, 639, 794, 1008, 1009, 1665, 1840, 1978, 1996, 2112,
2121, 2234, 2362, 2608, 2699, 2732, 2779, 2817, 2965, 3014, 3274,
3345, 3518
Soy Proteins–Concentrates 1840, 1885, 1955, 2234, 2359, 2717,
2773, 2779, 3006, 3018, 3370
Soy Proteins–Concentrates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 1955
Soy Proteins–Detection When Added to Other Food Products (Such
as Meat or Dairy Products, Wheat Flour or Baked Goods) 680
Soy Proteins–Hydrolyzed and Hydrolysates (General), as in
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested
Milk Replacers, etc.. 2896
Soy Proteins–Isolates–Enzyme-Modiﬁed Soy Protein with
Whipping / Foaming Properties Used to Replace Egg Albumen, and
Early Related Whipping / Aerating Agents or Products 958

Soy Sauce and Shoyu–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 40, 66, 748, 1454
Soy sauce companies (Asia & USA). See San Jirushi Corp., and
San-J International (Kuwana, Japan; and Richmond, Virginia),
Yamasa Corporation (Choshi, Japan; and Salem, Oregon)
Soy sauce companies (international). See Kikkoman Corporation
(Tokyo, Walworth, Wisconsin; and Worldwide)
Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports,
Exports, International Trade 58, 182, 1017
Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 40, 58, 66, 67, 82, 87, 121, 172,
182, 185, 191, 197, 204, 205, 258, 262, 282, 291, 300, 307, 328,
336, 356, 396, 432, 433, 504, 551, 579, 595, 609, 612, 622, 657,
661, 678, 680, 693, 712, 716, 733, 748, 750, 756, 762, 784, 795,
805, 828, 829, 869, 872, 936, 958, 962, 1001, 1017, 1019, 1050,
1116, 1117, 1328, 1388, 1454, 1516, 1553, 1572, 1593, 1686, 1773,
1840, 1961, 1981, 2070, 2071, 2121, 2123, 2129, 2234, 2312, 2484,
2602, 2604, 2607, 2610, 2715, 2773, 2779, 2812, 2949, 2977, 3006,
3013, 3058, 3075, 3094, 3102, 3152, 3275, 3368, 3370, 3539, 3572
Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 121,
191, 712, 1050, 2070, 2129, 2610
Soy Sauce Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2129, 3013
Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented
Soy Sauce
Soy sauce residue or dregs. See Fiber–Residue or Dregs from
Making Soy Sauce
Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient

Soy Proteins–Isolates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 958

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives
in Various Languages 784, 1050, 2028

Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 432, 1694, 1840, 1885, 1955, 2123,
2234, 2331, 2359, 2753, 2779, 2943, 3006, 3018, 3370, 3433, 3529

Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory
Scale, by Hand 1117, 2168

Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin} Protein Fractions and Subunits,
Sedimentation Coefﬁcients, Nitrogen Solubility, and Rheology) 66,
191, 244, 396, 639, 1288, 1840, 2234, 2877, 3018, 3248, 3463
Soy Proteins, Textured (General) 1840, 2234, 2610
Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 657, 716, 958, 1328, 1773, 2943
Soy sauce. See Tamari, Worcestershire Sauce

Soy Sprouts Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 2129
Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 16,
44, 191, 244, 308, 396, 397, 432, 433, 622, 678, 713, 716, 733, 734,
742, 751, 754, 762, 770, 784, 790, 795, 805, 827, 862, 872, 876,
936, 937, 941, 958, 962, 995, 1001, 1050, 1117, 1328, 1376, 1389,
1649, 1686, 1736, 1840, 1973, 2028, 2060, 2070, 2121, 2123, 2129,
2168, 2234, 2336, 2602, 2607, 2610, 2635, 2690, 2715, 2779, 2812,
3006
Soy whip topping. See Whip Topping
Soy wine. See Fermented Specialty Soyfoods
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Soy Yogurt–Etymology of This Term and Its Cognates / Relatives in
Various Languages 2028
Soy Yogurt–Fermented / Cultured 191, 765, 1893, 2687, 2819,
2829, 2871
Soy Yogurt (Generally Non-Dairy) 869, 2028, 2753
Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes
varieties “with active cultures” that are not actually cultured /
fermented) 2773
Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.
Soya–Soybean Production and Soy Products 356, 801, 1048, 1432,
2053
Soyanews: Monthly Newsletter Published by CARE in Colombo,
Sri Lanka (1978-1990) 2208, 2691
Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn
Kingma started Island Tofu Works, a tofu manufacturing company,
in Bar Harbor, Maine) 3243, 3262, 3313
SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada).
Started 1997. Acquired in 2002 by Sanitarium Foods of Australia
3370
Soybean Council of America. See American Soybean Association
(ASA)–Soybean Council of America
Soybean crushers (Asia). See Ajinomoto Co. Inc. (Tokyo, Japan),
Hohnen Oil Co., Ltd. (Tokyo, Japan)
Soybean crushers (Canada). See ADM Agri-Industries Ltd.
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario,
Canada), Victory Soya Mills Ltd. (Toronto, Ontario)
Soybean Crushers (Canada), Early (Started Before 1941)–Milton
Oil Reﬁneries Ltd. (Milton, Ontario; March 1930–Renamed
Canadian Soyabeans Ltd. by March 1935), Dominion Linseed Oil
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd.
(Toronto, ONT; 1938) 680, 1148, 3099
Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)
Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa
Muehle (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg,
Germany)

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White Plains,
New York), Cargill, Inc. (Minneapolis, Minneapolis), Central Soya
Co. (Fort Wayne, Indiana), Chicago Heights Oil Co. (Chicago
Heights, Illinois), Dannen Mills (St. Joseph, Missouri), Honeymead
Products Co., Pillsbury Feed Mills and Pillsbury Co. (Minneapolis,
Minnesota), Procter & Gamble Co. (Cincinnati, Ohio). Including
the Buckeye Cotton Oil Co., Ralston Purina Co. (St. Louis,
Missouri), Spencer Kellogg & Sons, Inc. (Buffalo, New York),
Staley (A.E.) Manufacturing Co. (Decatur,
Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924
Soybean crushers (USA), Cooperative. See Ag Processing Inc a
cooperative (AGP), CHS Cooperatives, Including Cenex, Inc. and
Harvest States Cooperatives (Which Includes Honeymead), Farmers
Union Grain Terminal Association (GTA), Farmland Industries,
Inc., Honeymead (Mankato, Minnesota), Land O’Lakes, Inc.,
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois), Riceland Foods (Named Arkansas Grain Corp. before
Sept. 1970)
Soybean Crushers (USA), Cooperative–General and Other 3272
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Paciﬁc Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 255, 282, 439, 502, 595
Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp.
(Helena & Stuttgart, Arkansas), Hemphill Soy Products (Kennett,
Missouri), Old Fort Mills (Marion, Ohio), Sioux Soya Mills
(Sioux City, Iowa), Soy Bean Processing Co. (Waterloo, Iowa),
Soybean Products, Inc. (Cedar Rapids, Iowa), Southern Soya Corp.
(Cameron, South Carolina), Soy-Rich Products (Wichita, Kansas),
Toledo Soybean Products (Toledo, Ohio) Western Soybean Mills
(Sioux Falls, South Dakota), etc.. 502, 646, 949
Soybean Crushing–Equipment–Hydraulic Presses 408, 530, 734,
949, 1328, 1599, 2632
Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 408, 530, 588, 609, 774, 949, 1148,
1328, 1599, 2773
Soybean Crushing–Equipment–Solvent Extraction 200, 432, 530,
758, 855, 949, 1148, 1288, 1328, 2477, 2572, 2686, 2849, 2968,
3126, 3419

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1373
Soybean Crushing–Equipment–Wedge Press and Hand-Turned
Screw Press (Early Technology from China and Manchuria) 530,
610, 1593

2732, 2779, 2781, 2801, 2803, 2812, 2817, 2829, 2844, 2849, 2943,
2964, 2977, 3006, 3007, 3013, 3094, 3099, 3102, 3146, 3152, 3189,
3234, 3340, 3355, 3388, 3392, 3419, 3433, 3438, 3517, 3557

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
601, 606, 675, 679, 694, 706, 738, 754, 855, 878, 1019, 1266, 1366,
1517, 1978, 2019, 2112, 2444, 2481, 2608, 2639, 2688, 2965, 3468,
3517, 3518

Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds 45, 46, 47, 170, 197, 432, 702, 996, 1021, 1281, 1419, 1432,
1832, 1835, 1863, 1884, 2033, 2117, 2582, 2782, 2969, 3038

Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–432, 595, 995, 1328, 1600, 2310,
2598, 2608, 2803, 2812, 2819, 2844, 2896, 2977, 2979, 2982, 3013,
3102, 3112, 3126, 3349
Soybean crushing–solvents. See Solvents
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 1256, 1428, 1469, 1721,
1752, 1762, 1907, 2050, 2270, 2526, 2564, 2565, 2620, 2679, 2792,
2811, 2833, 2835, 2962, 2970, 3108, 3114, 3115, 3139, 3159, 3175,
3180, 3238, 3244, 3278, 3296, 3329, 3340, 3376, 3386, 3561
Soybean–General and Other 2715, 3557
Soybean–General Comprehensive and Basic Important Publications
about Soybeans 45, 432, 1840, 1885, 2234, 3006, 3433, 3518, 3550
Soybean–Genetic Diversity and Population Structure 1575, 1843,
1905, 2141, 2336, 2592, 3050, 3170, 3344, 3363, 3445, 3494, 3510,
3526, 3643
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 1510, 1530, 1892, 2270, 2566, 3153, 3160
Soybean koji. See Koji, Soybean
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
10, 11, 44, 58, 66, 71, 94, 165, 191, 249, 255, 307, 328, 432, 504,
530, 595, 612, 622, 631, 680, 693, 702, 712, 872, 936, 962, 1115,
1117, 1328, 1389, 2796, 3433
Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 680
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 11, 44, 45, 58,
81, 82, 87, 168, 172, 175, 180, 182, 185, 191, 197, 200, 236, 244,
249, 255, 278, 282, 289, 291, 307, 328, 356, 396, 397, 405, 408,
432, 433, 502, 504, 511, 530, 551, 564, 588, 595, 609, 612, 620,
622, 631, 639, 646, 647, 653, 657, 658, 663, 665, 669, 675, 678,
680, 682, 686, 695, 701, 702, 703, 707, 712, 714, 716, 719, 728,
733, 751, 754, 756, 758, 764, 770, 774, 784, 805, 829, 845, 872,
900, 936, 949, 954, 962, 1001, 1002, 1017, 1022, 1048, 1050, 1115,
1117, 1148, 1288, 1290, 1323, 1328, 1342, 1412, 1428, 1440, 1469,
1510, 1546, 1572, 1593, 1599, 1636, 1646, 1658, 1736, 1773, 1874,
1885, 1895, 1955, 2025, 2053, 2117, 2123, 2169, 2310, 2359, 2399,
2443, 2477, 2481, 2497, 2572, 2590, 2604, 2607, 2686, 2699, 2715,

Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds as Determined by Microscopy or Microscopic Examination
191, 860, 1182, 1213, 1262, 2224
Soybean oil. See Soy Oil
Soybean oil constants. See Soy Oil Constants
Soybean–origin and domestication. See Origin, Domestication, and
Dissemination of the Soybean (General)
Soybean paste. See Miso
Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 95, 308, 558, 638, 651, 660, 690, 742, 996, 1008,
1009, 1021, 1059, 1061, 1143, 1212, 1397, 1419, 1521, 1576, 1577,
1592, 1685, 1832, 1835, 1840, 1862, 1876, 1884, 1885, 1907, 1996,
2000, 2169, 2234, 2307, 2362, 2363, 2419, 2437, 2504, 2514, 2555,
2582, 2601, 2611, 2675, 2703, 2732, 2790, 2819, 2854, 2949, 2965,
2969, 3012, 3274, 3432
Soybean–Physiology and Biochemistry–Maturity Groups 1055,
1169, 1402, 1435, 1661, 1692, 1724, 1864, 1890, 1905, 2033, 2073,
2268, 2783
Soybean–Physiology–Mycorrhiza / Mycorrhizae / Mycorrhizal
Relations with Vesicular-Arbuscular Soil Fungi of the Genus
Glomus or Endogone 1226, 1722, 2312, 2450, 2692
Soybean–Physiology–Photoperiod Insensitivity / Daylength
Neutrality 1460, 1851, 1852, 1853, 1979, 1995, 2433, 2555, 3136,
3641
Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 1169, 1227, 1384, 1428,
1432, 1469, 1686, 1704, 1729, 1890, 2055, 2067, 2117, 2156, 2239,
2370, 2427, 2638, 2685, 2851
Soybean–Physiology–Tolerance to Cold, Chilling, or Low
Temperatures, and Cold Tolerant Varieties 1952, 2601, 3271, 3352,
3434, 3545, 3580
Soybean processing. See Soybean Crushing
Soybean production. See–Fertilizers and Plant Nutrition, Cover
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation
of Soybean Plants for Soil Improvement, Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices,
Green Manure, Harvesting and Threshing, Identity Preserved /
Preservation, Organically Grown Soybeans, Peoria Plan of 1928-29
for Growing, Selling, and Processing Soybeans, Plant Protection
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from Diseases, Pests and Other Types of Injury (General), Precision
Agriculture / Farming (Based on GPS–Global Positioning System),
Price of Soybeans, Soybean Seeds and Soybean Products–Except
Sauces (Which See), Seed Germination or Viability–Not Including
Soy Sprouts, Seed Quality, Seed Treatment, Soybean Variety
Development and Breeding–New Soybean Varieties in the USA,
Yield Statistics, Soybean
Soybean production and the soil. See Soil Science

Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also:
Integrated Pest Management, Integrated Pest Management (IPM)
and Biological Control, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use
Soybean production–Research. See Research on Soybeans

Soybean production–Costs. See Cost of Producing Soybeans

Soybean Production–Sustainability or Sustainable Agriculture 2990,
3602

Soybean production–Farm equipment. See Machinery
(Agricultural), Implements, Equipment, and Mechanization

Soybean Research Foundation, Inc. (SRF, Mason City, Illinois)
1724, 2007

Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology

Soybean Rust (Fungal Disease) 89, 130, 147, 176, 181, 211, 292,
311, 323, 329, 377, 521, 540, 571, 608, 624, 629, 748, 761, 762,
1348, 1351, 1591, 1735, 1792, 1855, 1879, 1912, 1931, 1932, 1934,
1940, 1941, 1950, 1953, 1974, 1979, 1995, 2018, 2026, 2033, 2040,
2054, 2055, 2057, 2062, 2077, 2087, 2098, 2099, 2101, 2132, 2141,
2145, 2149, 2157, 2161, 2165, 2166, 2167, 2172, 2176, 2186, 2189,
2203, 2204, 2219, 2237, 2241, 2243, 2250, 2256, 2284, 2290, 2293,
2294, 2298, 2311, 2318, 2326, 2328, 2339, 2345, 2349, 2350, 2353,
2355, 2400, 2420, 2428, 2433, 2435, 2440, 2441, 2490, 2510, 2517,
2518, 2528, 2555, 2629, 2655, 2660, 2702, 2734, 2772, 2783, 2794,
2837, 2841, 2849, 2923, 2930, 2933, 2977, 3011, 3023, 3047, 3051,
3067, 3074, 3083, 3093, 3101, 3151, 3162, 3169, 3170, 3183, 3199,
3200, 3219, 3240, 3245, 3341, 3391, 3401, 3407, 3419, 3421, 3422,
3423, 3424, 3426, 3427, 3429, 3437, 3438, 3439, 3440, 3442, 3449,
3452, 3454, 3455, 3458, 3459, 3461, 3462, 3464, 3465, 3468, 3469,
3471, 3473, 3474, 3476, 3477, 3478, 3479, 3481, 3482, 3483, 3489,
3491, 3492, 3493, 3499, 3501, 3503, 3504, 3506, 3508, 3509, 3510,
3512, 3516, 3517, 3523, 3524, 3525, 3534, 3543, 3555, 3557, 3562,
3568, 3581, 3593, 3597, 3599, 3601, 3609, 3620, 3629, 3634, 3638,
3639, 3640, 3649

Soybean production–Farm Machinery. See Tractors
Soybean Production–General, and Amount Produced 8, 11, 232,
235, 253, 259, 283, 299, 336, 351, 362, 405, 407, 423, 493, 530,
543, 545, 551, 584, 586, 626, 662, 669, 678, 700, 716, 717, 754,
766, 774, 786, 794, 797, 812, 828, 872, 876, 935, 944, 953, 954,
1016, 1017, 1033, 1063, 1093, 1115, 1116, 1148, 1244, 1311, 1321,
1326, 1338, 1386, 1402, 1418, 1441, 1506, 1516, 1578, 1599, 1600,
1612, 1624, 1650, 1653, 1660, 1664, 1694, 1733, 1734, 1763, 1794,
1800, 1803, 1806, 1848, 1857, 1864, 1885, 1958, 1978, 1981, 1987,
1988, 2007, 2019, 2053, 2057, 2068, 2070, 2071, 2074, 2112, 2121,
2169, 2190, 2208, 2223, 2253, 2287, 2307, 2359, 2362, 2363, 2368,
2377, 2432, 2433, 2438, 2448, 2482, 2485, 2511, 2552, 2553, 2572,
2575, 2598, 2602, 2603, 2604, 2607, 2608, 2609, 2610, 2611, 2654,
2660, 2724, 2732, 2757, 2769, 2777, 2779, 2790, 2799, 2805, 2812,
2857, 2889, 2943, 2955, 2964, 2965, 2970, 3012, 3038, 3041, 3042,
3065, 3078, 3079, 3080, 3084, 3119, 3135, 3146, 3157, 3176, 3189,
3247, 3274, 3287, 3293, 3340, 3351, 3355, 3371, 3381, 3434, 3539,
3631
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean Production–Industry and Market Statistics, Trends, and
Analyses 1686, 2121, 2129, 2234, 2598, 2610, 2639, 2656, 2689,
2777, 2779, 2803, 2805, 2806, 2807, 2812, 2819, 2842, 2854, 2857,
2904, 2914, 2931, 2950, 2953, 2972, 2977, 2982, 3013, 3055, 3079,
3102, 3247, 3257
Soybean production–Marketing. See Chicago Board of Trade
(CBOT), Marketing Soybeans, Railroads / Railways and Special
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean
Production
Soybean production–Nitrogen ﬁxation. See Nitrogen Fixation,
Inoculation, Nodulation–Etymology of Related Terms
Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company, Urbana Laboratories
Soybean production, organic. See Organic Soybean Production

Soybean Seeds–Black in Color. Food Use is Not Mentioned 9, 11,
12, 13, 14, 16, 18, 25, 28, 32, 33, 39, 45, 47, 71, 81, 89, 94, 108,
112, 119, 121, 127, 128, 137, 146, 150, 153, 162, 170, 173, 182,
185, 192, 197, 205, 213, 214, 221, 227, 232, 233, 239, 244, 246,
255, 257, 259, 263, 266, 268, 288, 291, 294, 296, 297, 300, 304,
328, 347, 349, 352, 376, 380, 396, 397, 407, 417, 419, 420, 423,
429, 432, 433, 434, 435, 436, 438, 442, 448, 449, 452, 453, 467,
472, 477, 482, 486, 524, 545, 548, 560, 564, 568, 611, 635, 643,
646, 650, 657, 661, 669, 670, 678, 680, 695, 696, 697, 702, 704,
709, 735, 736, 738, 751, 755, 759, 766, 770, 801, 821, 887, 900,
938, 995, 1010, 1015, 1026, 1048, 1055, 1087, 1176, 1327, 1402,
1459, 1460, 1522, 1593, 1618, 1661, 1664, 1704, 1713, 1714, 1724,
1806, 1890, 2007, 2117, 2176, 2395, 2477, 2644, 2783, 2849, 2850,
2941, 2955, 3024, 3057, 3075, 3157, 3234, 3280
Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 10, 17, 34, 103, 191, 397,
1006, 1088, 1117, 2228, 3145
Soybean Seeds–Brown in Color. Especially Early Records 26, 27,
28, 32, 33, 34, 39, 61, 74, 137, 150, 153, 162, 170, 175, 182, 191,
197, 213, 214, 227, 244, 268, 291, 294, 312, 328, 368, 376, 407,
429, 434, 477, 482, 486, 545, 659, 680, 696, 702, 704, 715, 751,
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759, 770, 1055, 1088, 1724, 3280
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 108, 112, 137, 150, 153, 155, 162, 170, 182,
191, 213, 214, 221, 227, 232, 244, 246, 253, 257, 275, 291, 296,
297, 316, 319, 328, 376, 380, 396, 397, 433, 434, 467, 477, 545,
564, 670, 702, 759, 808, 810, 1010, 1055, 1088, 1661, 1724, 2006,
2184, 3145, 3157, 3280
Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or
Medicine, or Their Nutritional Value 1890
Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded,
Flecked, Variegated, or Bicolored 150, 162, 170, 182, 213, 214,
244, 434, 477, 1088
Soybean Seeds–Red in Color 47, 173
Soybean Seeds–White in Color 66, 89, 108, 112, 119, 150, 182,
205, 291, 417
Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 9, 10, 11, 12, 14, 15, 23, 24, 26, 27, 28, 32,
33, 34, 36, 38, 39, 45, 46, 47, 48, 58, 61, 68, 74, 82, 91, 93, 94, 95,
107, 108, 112, 114, 119, 121, 124, 137, 146, 150, 153, 155, 162,
170, 173, 182, 191, 197, 213, 214, 221, 227, 230, 232, 239, 244,
246, 253, 255, 257, 263, 266, 268, 288, 291, 294, 296, 297, 304,
316, 328, 351, 352, 356, 372, 376, 380, 396, 397, 407, 417, 429,
433, 434, 436, 442, 450, 467, 477, 486, 545, 564, 680, 702, 704,
740, 751, 759, 954, 1010, 1055, 1088, 1665, 1724, 2268, 2783,
3057, 3280, 3352
Soybean–Taxonomy / Classiﬁcation 82, 170, 432, 1048, 1333,
1432, 2084, 2253, 2555, 2675, 2771, 2782, 2837, 2969, 3038, 3083
Soybean–Terminology and Nomenclature–Fanciful Terms and
Names 958, 1622
Soybean Varieties Canada–Harosoy 1148, 1665, 1724, 1890, 2608,
2612, 3099, 3255, 3280, 3326
Soybean Varieties Canada–Harovinton–Large-Seeded and / or
Vegetable-Type 2991, 3326
Soybean Varieties Canada–Maple Arrow 2597, 2605, 2608, 3099,
3352
Soybean Varieties Canada–O.A.C. 111–Early Development 3352
Soybean Varieties Canada–O.A.C. 211–Early Development 680,
770, 808, 1724, 2608, 3099, 3280, 3352
Soybean Varieties Canada–Quebec No. 537–Early Development
246, 257, 680
Soybean Varieties Canada–Quebec No. 92–Early Development 246,
257, 680, 770, 801

Soybean Varieties USA–Acme–Early Introduction 170, 179, 192,
268, 296, 1890, 3280
Soybean Varieties USA–Agate–Large-Seeded and / or VegetableType 759, 1055, 1088, 1724, 2644, 3280
Soybean Varieties USA–A.K.–Early Introduction 351, 407, 460,
584, 650, 659, 670, 1055, 1068, 1661, 1838, 2608, 3057
Soybean Varieties USA–Aksarben–Early Introduction 434, 545,
564, 702, 759, 1055, 1724, 3280
Soybean Varieties USA–American Coffee Berry–Early
Introduction. Renamed Ito-San by about 1902 227
Soybean Varieties USA–Amherst–Early Introduction 150, 227, 304,
328, 564, 702
Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 759, 876, 946, 1055, 1088, 1602, 1633, 1661, 1724, 2006,
2644, 3280
Soybean Varieties USA–Arlington–Early Introduction 246, 296,
328, 352, 442, 460, 545, 564, 670, 702, 704, 1055
Soybean Varieties USA–Asahi–Early Introduction 119, 153
Soybean Varieties USA–Auburn–Early Selection (1907) 170, 221,
328, 702
Soybean Varieties USA–Austin–Early Introduction 162, 170, 296,
328, 545, 702, 1055
Soybean Varieties USA–Baird–Early Introduction 150, 175, 213,
214, 296, 477
Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction.
Renamed Amherst by May 1907 127, 128, 328
Soybean Varieties USA–Bansei–Large-Seeded and / or VegetableType 736, 753, 759, 767, 773, 808, 876, 946, 1055, 1088, 1191,
1326, 1633, 1692, 1724, 2228, 2644, 3280
Soybean Varieties USA–Barchet–Early Introduction 170, 192, 197,
232, 255, 263, 266, 291, 296, 328, 396, 397, 420, 434, 435, 545,
702, 705, 751, 759, 2783
Soybean Varieties USA–Best Green–Early Introduction. Renamed
Hope by 1910 119, 127, 128, 150, 153, 328
Soybean Varieties USA–Biloxi–Early Introduction 251, 255, 288,
291, 296, 419, 420, 433, 434, 435, 452, 472, 486, 545, 568, 635,
661, 696, 702, 704, 709, 751, 755, 759, 801, 1010, 1055, 1264,
1522, 1704, 2077, 2783, 2941, 3057, 3075, 3094, 3152
Soybean Varieties USA–Black–Early Introduction. Renamed
Buckshot by May 1907 150, 268
Soybean Varieties USA–Black Eyebrow–Early Introduction 232,
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233, 255, 275, 291, 328, 343, 376, 396, 397, 407, 434, 435, 440,
453, 460, 467, 482, 545, 548, 564, 650, 670, 671, 702, 759, 808,
810, 996, 1055, 1724, 3280

Soybean Varieties USA–Early Black–Early Introduction. Renamed
Buckshot by May 1907 127, 128, 137, 150, 227, 294, 328, 343,
407, 702, 770

Soybean Varieties USA–Black Round–Early Introduction 127
Soybean Varieties USA–Brindle–Early Introduction 170

Soybean Varieties USA–Early Brown–Early Introduction 137, 153,
170, 227, 291, 312, 343, 368, 376, 407, 434, 482, 545, 650, 680,
702, 704, 996, 1055

Soybean Varieties USA–Brooks–Early Introduction 170, 702

Soybean Varieties USA–Early Dwarf–Early Introduction 108, 112

Soybean Varieties USA–Brown–Early Introduction 268, 294, 328,
545, 659, 702, 770

Soybean Varieties USA–Early Dwarf Green–Early Introduction 328

Soybean Varieties USA–Brownie–Early Introduction 150, 213, 214,
477, 554
Soybean Varieties USA–Buckshot–Early Introduction 150, 162,
170, 328, 380, 432, 434, 702
Soybean Varieties USA–Butterball–Early Introduction 150, 170,
432, 434
Soybean Varieties USA–Chame–Large-Seeded and / or VegetableType 759, 1055
Soybean Varieties USA–Chernie–Early Introduction 170, 213, 214,
227, 477, 545, 702, 759, 1055
Soybean Varieties USA–Cherokee–Large-Seeded and / or
Vegetable-Type 1055, 1264, 2644, 2783
Soybean Varieties USA–Chestnut–Early Selection (1907) 170, 304,
434, 545, 564, 650, 702, 759, 1055, 1661, 1724, 3280
Soybean Varieties USA–Chiquita–Early Introduction 255, 291, 316,
328, 433, 434, 435, 545, 696, 702, 704, 751, 755, 759, 1055

Soybean Varieties USA–Early Green–Early Introduction 137, 150,
155, 275, 291, 316, 376, 545, 702, 759, 808, 810, 1010, 1055, 2184
Soybean Varieties USA–Early White–Early Introduction. Renamed
Ito-San by about 1902 150, 291
Soybean Varieties USA–Early Yellow–Early Introduction. Renamed
Ito San by about 1902 114, 119, 124, 137, 150, 153, 227, 291, 372,
545, 680, 702, 759, 1055, 3352
Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 302, 434, 545, 702, 704, 735,
736, 751, 759, 784, 829, 876, 995, 1010, 1055, 2783
Soybean Varieties USA–Ebony–Early Introduction 150, 152, 170,
213, 214, 246, 288, 296, 304, 343, 352, 407, 434, 477, 545, 564,
635, 646, 650, 678, 702, 736, 759, 1055, 1661, 1724, 3280
Soybean Varieties USA–Eda–Early Introduction 150, 170, 432, 702
Soybean Varieties USA–Eda Mame–Early Introduction. Renamed
Ito San by 1910 3299
Soybean Varieties USA–Edna–Early Introduction 352

Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 736, 759, 876, 1055, 1661, 1724, 2644, 3280, 3299

Soybean Varieties USA–Edward–Early Introduction 170, 268, 288,
296, 702

Soybean Varieties USA–Cloud–Early Introduction 170, 227, 246,
268, 352, 702, 1661, 1724, 3280

Soybean Varieties USA–Elton–Early Introduction 170, 291, 434,
438, 545, 564, 650, 702, 759, 1055, 1724, 3280

Soybean Varieties USA–Columbia / Columbian–Early Introduction
434, 545, 564, 593, 650, 702, 704, 759, 1055, 1661, 1724, 2941,
3280

Soybean Varieties USA–Emerald–Large-Seeded and / or VegetableType 2006, 3326

Soybean Varieties USA–Delsoy–Large-Seeded and / or VegetableType 1055, 2644, 2783, 3073
Soybean Varieties USA–Disoy–Large-Seeded and / or VegetableType 1693, 1724, 1890, 2209, 2228, 2644, 3326
Soybean Varieties USA–Duggar–Early Introduction 197
Soybean Varieties USA–Dunﬁeld–Early Introduction 453, 532, 545,
548, 564, 577, 585, 587, 611, 649, 650, 669, 671, 678, 695, 702,
704, 736, 751, 759, 913, 995, 1055, 1264, 1661, 1713, 1714, 1724,
1838, 2268, 2783, 3057, 3280

Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 753, 767, 876, 1055, 1661, 1724, 2644, 3280
Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or
Vegetable-Type 1055, 1724, 2644, 3280
Soybean Varieties USA–Extra Early Black–Early Introduction.
Renamed Buckshot by May 1907 150
Soybean Varieties USA–Extra Early Dwarf–Early Introduction 119
Soybean Varieties USA–Fairchild–Early Introduction 213, 214,
477, 702
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Soybean Varieties USA–Farnham–Early Introduction 170

784, 829, 885, 1010, 1055, 1661, 1724, 2006, 2783, 3116

Soybean Varieties USA–Flat Black–Early Introduction. Renamed
Flat King by May 1907 137, 153

Soybean Varieties USA–Hakote–Large-Seeded and / or VegetableType 759, 808, 1055, 1724, 2644, 3280

Soybean Varieties USA–Flat King–Early Introduction 150, 152,
170, 296, 352

Soybean Varieties USA–Hamilton–Early Introduction 434, 545,
564, 702, 1055, 1148

Soybean Varieties USA–Flava–Early Selection (1907) 170

Soybean Varieties USA–Hankow–Early Introduction 150

Soybean Varieties USA–Fuji–Large-Seeded and / or VegetableType 753, 759, 876, 1055, 1724, 2228, 2644, 3280

Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 735, 736, 753, 759, 767, 876, 1055, 1661, 1724, 2612, 2644,
3057, 3280, 3299

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 753, 759, 876, 1055, 1088, 1661, 1724, 3280
Soybean Varieties USA–Gardensoy–Large-Seeded and / or
Vegetable-Type 3467, 3533
Soybean Varieties USA–Giant Green–Large-Seeded and / or
Vegetable-Type 753, 808, 876, 885, 946, 1724, 2228, 3280
Soybean Varieties USA–Goku–Large-Seeded and / or VegetableType 759, 1055, 1724, 2644, 3280
Soybean Varieties USA–Gosha–Early Introduction. Renamed
Manhattan by May 1907 127, 328
Soybean Varieties USA–Grande–Large-Seeded and / or VegetableType 3326
Soybean Varieties USA–Green and Black–Large-Seeded and / or
Vegetable-Type 1661, 1724, 2644, 3280
Soybean Varieties USA–Green–Early Introduction 137, 150, 545,
670, 702
Soybean Varieties USA–Green Medium–Early Introduction.
Renamed Guelph by May 1907 127, 128, 328
Soybean Varieties USA–Green Samarow–Early Introduction.
Renamed Samarow in 1907 137, 150, 153
Soybean Varieties USA–Guelph–Early Introduction 150, 152, 162,
170, 213, 214, 232, 253, 255, 291, 328, 376, 396, 397, 432, 433,
434, 435, 477, 545, 564, 702, 759, 1055, 1661, 1724, 3280
Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 227, 434, 545, 564, 650, 702, 759, 770, 808,
1055, 1713, 1714, 1724, 3280, 3352
Soybean Varieties USA–Haberlandt–Early Introduction 150, 162,
170, 192, 197, 213, 214, 227, 232, 255, 263, 266, 268, 281, 288,
291, 296, 304, 316, 328, 352, 356, 376, 380, 396, 407, 423, 429,
434, 442, 448, 452, 460, 477, 545, 564, 650, 659, 670, 702, 704,
735, 755, 759, 995, 1010, 1055, 1890, 2268, 2639, 2783, 3057
Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 291, 302, 342, 380, 396, 397, 429, 433,
434, 435, 452, 486, 545, 661, 702, 704, 705, 735, 736, 751, 759,

Soybean Varieties USA–Hiro–Large-Seeded and / or VegetableType 759, 1055
Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 736, 753, 759, 767, 876, 946, 1055, 1088, 1661,
1724, 2228, 2644, 3280
Soybean Varieties USA–Hollybrook Early–Early Introduction.
Renamed Midwest by 1948 294, 1055
Soybean Varieties USA–Hollybrook–Early Introduction 150, 162,
170, 197, 213, 214, 218, 228, 232, 246, 253, 255, 257, 268, 281,
288, 291, 296, 297, 312, 372, 376, 385, 396, 397, 407, 423, 434,
436, 438, 467, 477, 545, 588, 702, 704, 751, 759, 1055, 2783, 2955
Soybean Varieties USA–Hongkong / Hong Kong–Early
Introduction 304, 545, 564, 702, 759, 1055, 1661, 1724, 3280
Soybean Varieties USA–Hoosier–Early Introduction 434, 545, 702,
759, 1055, 1724, 3280
Soybean Varieties USA–Hope–Early Selection (1905) 170, 352,
702
Soybean Varieties USA–Hurrelbrink–Early Introduction 441, 564,
759, 1055, 1661, 1724, 3280
Soybean Varieties USA–Illington–Large-Seeded and / or VegetableType 753, 1661, 1724, 3280
Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 753, 759, 767, 1055, 1661, 1724, 2644, 3280
Soybean Varieties USA–Indiana Hollybrook–Early Development
545, 702, 759, 1055
Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 137, 150, 153, 155, 162, 170, 175,
192, 213, 214, 221, 227, 232, 246, 253, 255, 257, 263, 266, 268,
275, 281, 291, 294, 296, 312, 316, 321, 328, 343, 347, 352, 368,
375, 376, 380, 396, 397, 406, 407, 432, 433, 434, 435, 438, 450,
453, 461, 467, 477, 545, 564, 611, 650, 661, 702, 704, 751, 759,
808, 810, 1010, 1055
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Soybean Varieties USA–Jackson–Large-Seeded and / or VegetableType 1264, 1384, 1612, 1890, 1905, 2644, 2783
Soybean Varieties USA–Jefferson–Large-Seeded and / or
Vegetable-Type 1661, 1724, 2644, 3280
Soybean Varieties USA–Jet–Early Introduction 213, 214, 268, 328,
477, 545, 564, 650, 702, 1055
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 736, 753, 759, 767, 876, 1055, 1088, 1389, 1602, 1633, 1661,
1724, 2228, 2644, 3280
Soybean Varieties USA–Kahala–Large-Seeded and / or VegetableType 1692, 1703, 1966, 3326
Soybean Varieties USA–Kaikoo–Large-Seeded and / or VegetableType 1692, 1703, 3326
Soybean Varieties USA–Kailua–Large-Seeded and / or VegetableType 1692, 1703, 1966, 3326
Soybean Varieties USA–Kanrich–Large-Seeded and / or VegetableType 1633, 1661, 1724, 1890, 2006, 2168, 2228, 2644, 3280, 3326
Soybean Varieties USA–Kanro–Large-Seeded and / or VegetableType 736, 759, 801, 876, 1055, 1088, 1389, 1724, 2644, 3057,
3280, 3299
Soybean Varieties USA–Kanum–Large-Seeded and / or VegetableType 1055, 1724, 2644, 3280
Soybean Varieties USA–Kentucky–Early Introduction 246, 257,
352, 702
Soybean Varieties USA–Kim–Large-Seeded and / or VegetableType 1633, 1661, 1724, 1890, 3280, 3326
Soybean Varieties USA–Kingston–Early Introduction 150, 162,
170, 432, 702, 1661, 1724, 3280
Soybean Varieties USA–Kiyusuke Daizu–Early Introduction. Also
spelled Kiyusuki, Kiuski, Kaiyuski, Kuiske, Keyuska, Kysuki 95,
150
Soybean Varieties USA–Kura–Large-Seeded and / or VegetableType 736, 753, 759, 876, 1055, 1724, 2644, 3280
Soybean Varieties USA–Laredo–Early Introduction 349, 419, 434,
435, 449, 545, 560, 696, 702, 704, 709, 736, 738, 751, 755, 759,
766, 772, 887, 1010, 1055, 1264, 2783, 3057, 3234
Soybean Varieties USA–Large Black–Early Introduction 150
Soybean Varieties USA–Late Mammoth–Early Introduction 108,
112
Soybean Varieties USA–Lexington–Early Introduction 255, 291,
376, 407, 434, 442, 545, 564, 702, 704, 755, 759, 1055

Soybean Varieties USA–Lowrie–Early Selection (1908) 170
Soybean Varieties USA–Magna–Large-Seeded and / or VegetableType 1693, 1724, 1890, 2209, 2644, 3326
Soybean Varieties USA–Mammoth Brown–Early Introduction 434,
486, 545, 696, 702, 751, 755, 759, 1055
Soybean Varieties USA–Mammoth–Early Introduction 124, 150,
152, 162, 164, 170, 192, 197, 213, 214, 232, 255, 281, 291, 376,
396, 397, 432, 433, 452, 474, 475, 476, 477, 545, 554, 653, 659,
702, 845, 1287
Soybean Varieties USA–Mammoth Yellow–Early Introduction 150,
153, 255, 263, 268, 288, 294, 296, 297, 316, 328, 343, 352, 356,
380, 407, 423, 434, 436, 450, 467, 486, 545, 564, 702, 704, 713,
740, 751, 755, 759, 846, 954, 1010, 1055, 1264, 2268, 2783, 3057
Soybean Varieties USA–Manchu–Early Introduction 230, 232, 255,
275, 291, 316, 328, 343, 376, 380, 396, 397, 407, 434, 435, 436,
438, 442, 467, 482, 496, 509, 532, 543, 545, 548, 564, 577, 580,
587, 588, 611, 649, 650, 661, 668, 669, 670, 671, 678, 680, 695,
699, 702, 704, 709, 736, 751, 759, 770, 808, 810, 886, 889, 900,
938, 1010, 1055, 1264, 1661, 1713, 1714, 1724, 1838, 2268, 3057,
3280
Soybean Varieties USA–Manchuria–Early Introduction 545, 678,
702, 1055, 1724, 3280
Soybean Varieties USA–Mandarin–Early Introduction 420, 434,
545, 564, 593, 650, 661, 680, 702, 736, 759, 770, 801, 808, 1055,
1068, 1120, 1140, 1713, 1714, 1724, 1838, 2268, 2608, 2941, 3057,
3280
Soybean Varieties USA–Manhattan–Early Introduction 150, 246,
257, 328
Soybean Varieties USA–Medium Black–Early Introduction.
Renamed Buckshot by 1948 150, 153
Soybean Varieties USA–Medium Early Black–Early Introduction.
Renamed Buckshot by 1907 119, 150, 227
Soybean Varieties USA–Medium Early Green–Early Introduction.
Renamed Guelph by about 1907 343
Soybean Varieties USA–Medium Early Yellow–Early Introduction
155, 343, 380, 564
Soybean Varieties USA–Medium Green–Early Introduction 137,
150, 153, 162, 170, 221, 227, 246, 253, 257, 291, 296, 297, 319,
376, 432, 433, 434, 467, 545, 650, 702, 759, 1055, 1724, 3280
Soybean Varieties USA–Medium Yellow–Early Selection (1905).
Renamed Midwest by 1923 162, 170, 213, 214, 232, 246, 253, 255,
257, 263, 266, 291, 296, 304, 328, 352, 376, 396, 397, 407, 434,
436, 477, 545, 702, 759, 1055
Soybean Varieties USA–Mendota–Large-Seeded and / or VegetableType 1055, 1088, 1724, 2644, 3280
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Soybean Varieties USA–Merko–Early Introduction 170, 434, 545,
702, 1055
Soybean Varieties USA–Merrimax–Large-Seeded and / or
Vegetable-Type 3326
Soybean Varieties USA–Meyer–Early Introduction 150, 152, 162,
170, 227, 304, 352, 380, 702
Soybean Varieties USA–Midwest–Early Introduction 434, 436, 438,
460, 467, 496, 532, 543, 545, 564, 577, 587, 650, 702, 704, 759,
1055, 1661, 1724, 3280
Soybean Varieties USA–Mikado–Early Development 221, 246, 291,
376, 434, 442, 545, 650, 668, 702, 1055

696, 697, 702, 704, 709, 735, 736, 751, 755, 759, 995, 1010, 1055,
1117, 1176, 1264, 1327, 1522, 1704, 2783, 3057, 3075
Soybean Varieties USA–Patuxent–Early Development 352
Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 170,
197, 213, 214, 221, 232, 246, 255, 263, 268, 291, 296, 297, 328,
352, 376, 396, 397, 407, 420, 433, 434, 435, 436, 438, 449, 477,
486, 545, 564, 580, 649, 650, 661, 669, 670, 695, 702, 704, 714,
736, 755, 759, 1055, 1117, 1459, 1661, 1724, 2007, 2783, 2955,
3280
Soybean Varieties USA–Perley’s Mongol–Early Selection (1912)
545, 702
Soybean Varieties USA–Pingsu–Early Introduction 170

Soybean Varieties USA–Minsoy–Early Introduction 434, 545, 650,
702, 759, 770, 808, 886, 1055, 1724, 3280

Soybean Varieties USA–Pinpu–Early Introduction 434, 545, 702,
759, 1055

Soybean Varieties USA–Mokapu Summer–Large-Seeded and / or
Vegetable-Type 1692, 1703, 3326

Soybean Varieties USA–Prize–Large-Seeded and / or VegetableType 1693, 1724, 1890, 2644, 2820, 3326

Soybean Varieties USA–Mongol–Early Introduction 246, 291, 351,
376, 407, 434, 436, 438, 545, 702, 704, 1055

Soybean Varieties USA–Protana–Specialty, High Protein 1724,
1771, 3326

Soybean Varieties USA–Morse–Early Introduction 246, 296, 352,
376, 434, 436, 438, 448, 545, 564, 650, 659, 670, 702, 759, 915,
1055, 1661, 1724, 3280

Soybean Varieties USA–Proto–Specialty, High Protein 3326

Soybean Varieties USA–Nalrade–Early Introduction 119, 153
Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 759, 876, 1055, 1327, 1384, 1446, 2644, 2783
Soybean Varieties USA–Nemo–Early Introduction 702
Soybean Varieties USA–Nuttall–Early Introduction 150, 227, 304,
564, 702
Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 150, 153, 162, 170, 432,
434, 545, 564, 702, 715, 759, 770, 1055, 1724, 3280

Soybean Varieties USA–Provar–Specialty, High Protein 1665,
1693, 1724, 1771, 2209, 3326
Soybean Varieties USA–Riceland–Early Introduction 150, 152, 162,
170, 192, 197, 296, 435, 702
Soybean Varieties USA–Rokugatsu–Early Introduction 127, 328
Soybean Varieties USA–Rokusun–Large-Seeded and / or VegetableType 735, 736, 759, 876, 885, 1010, 1055, 1264, 1890, 2228, 2644,
2783
Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type
1055, 1088, 1389, 1724, 2644, 3280

Soybean Varieties USA–Ohio 9001–Early Introduction 702

Soybean Varieties USA–Samarow–Early Introduction 150, 162,
170, 432

Soybean Varieties USA–Ohio 9035–Early Development. Renamed
Hamilton by 1923 347, 407, 438, 545, 702, 1055

Soybean Varieties USA–Sanga–Large-Seeded and / or VegetableType 1661, 1724, 3280

Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 246, 257, 702

Soybean Varieties USA–Sato–Large-Seeded and / or VegetableType 759, 1055, 1724, 2644, 3116, 3280

Soybean Varieties USA–Olive Medium–Early Introduction 137,
153

Soybean Varieties USA–Sedo–Early Introduction 170

Soybean Varieties USA–Osaya–Large-Seeded and / or VegetableType 759, 1055, 1661, 1724, 2644, 3280, 3299
Soybean Varieties USA–Otootan / O-too-tan–Early Introduction
296, 349, 419, 420, 423, 434, 435, 452, 472, 524, 545, 568, 635,

Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 1010, 1055, 1080, 1088, 1287, 2228, 2644, 2783
Soybean Varieties USA–Shanghai–Early Introduction 213, 214,
255, 291, 296, 420, 477, 545, 702, 1055, 2955
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Soybean Varieties USA–Sherwood–Early Introduction 296, 304,
564, 702
Soybean Varieties USA–Shingto–Early Introduction 170, 227, 702,
1661, 1724, 3280, 3299
Soybean Varieties USA–Shiro–Large-Seeded and / or VegetableType 759, 1055, 1661, 1724, 2644, 3280
Soybean Varieties USA–Sioux–Large-Seeded and / or VegetableType 759, 885, 1055, 1724, 2644, 3280, 3299
Soybean Varieties USA–Sooty–Early Selection 376, 545, 702, 759,
1055, 1661, 1724, 3280
Soybean Varieties USA–Sousei–Large-Seeded and / or VegetableType 736, 759, 876, 1055, 1724, 2644, 3280, 3299

Vegetable-Type 1724, 3280
Soybean Varieties USA–Trenton–Early Introduction 702
Soybean Varieties USA–Verde–Large-Seeded and / or VegetableType 1602, 1633, 1724, 1890, 2006, 2228, 2644, 2820, 3326
Soybean Varieties USA–Vinton 81–Large-Seeded and / or
Vegetable-Type 2612, 2991, 3326
Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 2209, 2991, 3066, 3128, 3326
Soybean Varieties USA–Vireo–Early Introduction 170

Soybean Varieties USA–Southern Proliﬁc–Early Introduction 545,
702, 751, 759, 1055

Soybean Varieties USA–Virginia–Early Selection (1907) 255, 268,
281, 291, 296, 316, 328, 352, 376, 380, 396, 397, 407, 420, 429,
433, 434, 435, 436, 448, 450, 460, 486, 545, 564, 611, 622, 632,
646, 650, 661, 669, 670, 678, 696, 702, 704, 709, 736, 751, 755,
759, 846, 887, 1010, 1055, 1661, 1724, 2783, 3280

Soybean Varieties USA–Soysota–Early Introduction 460, 545, 650,
702, 759, 1055, 1724, 3280

Soybean Varieties USA–Waseda–Large-Seeded and / or VegetableType 759, 1055, 1724, 2644, 3280, 3299

Soybean Varieties USA–Stuart–Early Introduction 1384, 2007

Soybean Varieties USA–Wea–Early Introduction 434, 545, 564,
670, 702, 759, 1055, 1724, 3280

Soybean Varieties USA–Suru–Large-Seeded and / or VegetableType 759, 1055
Soybean Varieties USA–Swan–Early Introduction 170, 246, 257,
296, 352
Soybean Varieties USA–Taha–Early Introduction 170, 352, 702
Soybean Varieties USA–Tamarat Sukun–Early Introduction 119,
153
Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 291, 328, 376, 434, 435, 486, 545, 702,
704, 751, 759, 1055, 1264, 2783
Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early
Introduction. Renamed Tarheel Black by May 1915 268, 296, 407,
435, 1264
Soybean Varieties USA–Tashing–Early Introduction 170, 213, 214,
477, 670, 702
Soybean Varieties USA–Tastee–Large-Seeded and / or VegetableType 808, 876, 1055, 1724, 2644, 3280
Soybean Varieties USA–Toku–Large-Seeded and / or VegetableType 759, 767, 876, 1055, 1724, 2644, 3280
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 150,
152, 170, 192, 232, 255, 263, 266, 268, 291, 296, 316, 328, 376,
380, 396, 397, 420, 429, 434, 435, 486, 545, 661, 702, 704, 751,
755, 759, 1010, 1055, 1264, 1838, 2268, 2639, 2783, 3057
Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or

Soybean Varieties USA–White Eyebrow–Early Introduction 545,
702
Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 753, 759, 767, 876, 1055, 1661, 1724, 2644
Soybean Varieties USA–Wilson–Early Introduction 162, 170, 213,
214, 221, 232, 246, 255, 257, 263, 266, 268, 288, 296, 297, 328,
347, 352, 376, 396, 397, 434, 436, 438, 448, 477, 545, 564, 611,
622, 632, 646, 650, 669, 670, 678, 702, 709, 759, 1010, 1055, 1661,
1724, 3280
Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 291, 352, 380, 396,
397, 407, 429, 434, 545, 564, 650, 661, 702, 704, 736, 755, 759,
1010, 1055, 1661, 1724, 3280
Soybean Varieties USA–Wing’s Mikado–Early Development 257
Soybean Varieties USA–Wing’s Pedigreed Sable–Early
Development 221
Soybean Varieties USA–Wisconsin Black–Early Introduction 162,
227, 407, 434, 436, 467, 545, 564, 650, 680, 702, 736, 759, 1055,
1724, 3280
Soybean Varieties USA–Wolverine–Large-Seeded and / or
Vegetable-Type 1055, 1661, 1724, 2644, 3280
Soybean Varieties USA–Yellow–Early Introduction 137, 150, 291,
545, 702
Soybean Varieties USA–Yellow Marvel–Large-Seeded and / or
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Vegetable-Type 1724, 3280
Soybean Varieties USA–Yellow Soy Bean or Yellow Soy–Early
Introduction 95
Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction
291, 434, 545, 702, 759, 1055
Soybean Varieties USA–Yoshioka–Early Introduction. Renamed
Yosho by May 1907 127, 328
Soybean Varieties USA–Yosho–Early Introduction 150, 328, 702
Soybean Variety Development and Breeding–New Soybean
Varieties in the USA 230, 233, 349, 1665

and The Farm in Canada (Lanark, Ontario, Canada), Plenty
International (Summertown, Tennessee), Rodale Press (Emmaus,
Pennsylvania), Soyatech (Bar Harbor, Maine)
Soyfoods Movement in Mexico and Central America 2370, 2687,
3106, 3113
Soyfoods Movement in North America (USA & Canada, General)
2687
Soyfoods Unlimited, Inc. (San Leandro, California). Founded by
John, Valerie, and Gary Robertson. Began Making Tempeh on 15
Feb. 1981. Acquired by White Wave on 1 Dec. 1987 2330

Soybeans, black. See Soybean Seeds–Black in Color

Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 2330,
2331, 2638, 2639, 2977, 3102, 3127, 3225, 3279, 3459

Soybeans, ground (used as food). See Whole Dry Soybeans

Soyland Farm. See Fouts Family of Indiana

Soybeans, whole dry (used unprocessed as feed). See Whole Dry
Soybeans

Soymilk. See Calf, Lamb, or Pig Milk Replacers

Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans

Soymilk Companies (Asia)–Kibun, Marusan-Ai, Mitsubishi, Meiji,
and Saniku Shokuhin in Japan 1764, 2773, 3018

Soybeans, wild. See Wild Soybeans (General)

Soymilk companies (Canada). See SoyaWorld, Inc. (Near
Vancouver, British Columbia, Canada)

Soyco Foods. See Galaxy Nutritional Foods, Inc. (Orlando, Florida)

Soymilk companies (Europe). See Alpro (Wevelgem, Belgium)

Soyfood products, commercial. See Commercial Soy Products–New
Products

Soymilk companies (USA). See American Soy Products (Saline,
Michigan), Vitasoy

Soyfoods Associations in Canada (Soyfoods Canada) 3532
Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
Also Called Soybase or Soy Base 191, 291, 432, 433, 657, 661,
1653

Soyfoods companies (Europe). See Life Food GmbH (Freiburg,
Germany). Taifun brand

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See
also: Non-Dairy Creamer 869

Soyfoods companies (USA). See Farm Food Co. (San Rafael, then
San Francisco, California), Farm Foods, and Farm Soy Dairy,
Galaxy Nutritional Foods, Inc. and its Soyco Foods Div. (Orlando,
Florida), Hain Celestial Group, Inc. (Uniondale, New York),
Lightlife Foods, Inc. (Turners Falls, Massachusetts), SunRich Food
Group (Hope, Minnesota), White Wave, Inc. (Boulder, Colorado)

Soymilk curds. See Curds Made from Soymilk

Soyfoods (General Food Uses of Soybeans) 1328, 1572, 1958,
2112, 2208, 2307, 2362, 2582, 2732, 2773, 2817, 2943, 2965, 2977,
2986, 3102, 3119, 3274, 3293, 3339, 3413, 3518
Soyfoods Industry and Market Statistics, Trends, and Analyses–By
Geographical Region. Includes per capita consumption of soybeans
2129, 2777, 2977, 3102
Soyfoods Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2909
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Plenty (The Farm, Summertown, Tennessee), Plenty Canada

Soymilk Equipment Companies (Europe). See Alfa-Laval (Lund,
Sweden), Tetra Pak International (Lund, Sweden)
Soymilk–Etymology of This Term and Its Cognates / Relatives in
Various Languages 748, 2977, 3102
Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt,
Soy Cheese, and Soy Keﬁr 432, 657, 828, 1323, 1893, 2028, 2773,
2977, 3102
Soymilk, Fermented–Soy Keﬁr 191, 765
Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 584
Soymilk shakes. See Shakes
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Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese
or Cheese Alternatives 121, 172, 180, 182, 185, 191, 258, 278, 282,
291, 316, 328, 336, 356, 396, 397, 429, 432, 433, 504, 584, 595,
601, 639, 657, 661, 682, 693, 712, 713, 714, 716, 717, 733, 734,
736, 748, 751, 754, 762, 765, 770, 773, 784, 794, 795, 801, 805,
829, 849, 869, 872, 936, 937, 958, 962, 995, 1014, 1017, 1048,
1088, 1116, 1117, 1321, 1323, 1328, 1376, 1389, 1572, 1636, 1653,
1674, 1686, 1764, 1840, 1888, 1893, 1895, 1955, 1968, 1973, 2028,
2060, 2084, 2123, 2129, 2142, 2208, 2234, 2331, 2363, 2370, 2443,
2477, 2484, 2572, 2579, 2598, 2603, 2604, 2635, 2685, 2686, 2687,
2688, 2715, 2753, 2773, 2779, 2801, 2829, 2849, 2871, 2906, 2909,
2932, 2941, 2943, 2949, 2977, 2978, 2991, 3013, 3018, 3075, 3079,
3094, 3102, 3106, 3113, 3128, 3129, 3152, 3221, 3225, 3275, 3293,
3370, 3384, 3433, 3532, 3539, 3557, 3609
Soymilk, Spray-Dried or Powdered 191, 396, 397, 432, 657, 765,
3112
Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 765, 958

Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 408, 413, 425, 439, 502, 595, 675,
688, 706, 756, 774, 776, 882, 1022, 1328, 2100, 2467, 2468, 2553,
2728, 2773, 2801, 2854
Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion
Standards, Applied to Soybeans or Soy Products 687, 785, 1054,
1840, 1996, 2234, 2363, 2838
Starch (Its Presence or Absence, Especially in Soybean Seeds) 27,
66
Starter culture for tempeh. See Tempeh Starter Culture, Spores, or
Inoculum
Statistics. See Industry and Market Analyses and Statistics, the
speciﬁc product concerned, e.g. Tofu Industry and Market Statistics

Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The
Netherlands; and Hudson, Iowa). Including Edible Soy Products

Statistics on crushing of soybeans, soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region

Soynuts–Etymology of This Term and Its Cognates / Relatives in
Various Languages 60, 661, 754

Statistics on soybean production. See Soybean Production and
Trade–Industry and Market Statistics,

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun
(Lunar New Year) in Japan and Parched Soybeans 16, 60, 244, 289,
356, 357, 432, 504, 564, 622, 661, 678, 693, 700, 754, 827, 937,
958, 1017, 1050, 1088, 1958, 2028, 2610, 2715, 2773, 2871, 2943,
3113, 3293

Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
States, etc.) and nations within each region

Spectrophotometry. See Seed Composition–High-Speed
Measurement Techniques, such as Near Infrared Reﬂectance (NIR)
Anlysis and Spectrophotometry
Spencer Kellogg & Sons, Inc. (Buffalo, New York) 1328
Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,
England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 657, 713, 733, 734
Spongiform encephalopathies (brain diseases; TSE and BSE). See
Vegetarianism–Transmissible Spongiform Encephalopathies (Brain
Diseases)
Sprouts. See Soy Sprouts
Sprouts, Non-Soy. See also Soy Sprouts 1740
Spun soy protein ﬁbers. See Soy Proteins–Textured Soy Protein
Isolates

Statistics on soybean yields. See Yield Statistics, Soybean
Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil
2674, 2896
Sterols or Steroid Hormones in Soybeans (Phytosterols–Including
Beta-Sitosterol, Campesterol, and Stigmasterol from Which
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can
Be Made) 1572, 2422, 2445, 2674, 2896
Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 112, 162, 175, 177, 227,
239, 253, 296, 301, 316, 356, 432, 474, 475, 476, 530, 610, 659,
682, 690, 742, 869, 909, 941, 995, 996, 1048, 1076, 1088, 1122,
1175, 1291, 1293, 1310, 1315, 1327, 1428, 1432, 1469, 1546, 1592,
1646, 1649, 1674, 1686, 1736, 1777, 1831, 1832, 1863, 1892, 1893,
1909, 1929, 1956, 1975, 2024, 2025, 2028, 2078, 2112, 2121, 2178,
2179, 2236, 2306, 2358, 2362, 2363, 2478, 2479, 2489, 2495, 2504,
2521, 2595, 2596, 2638, 2654, 2685, 2689, 2716, 2778, 2780, 2782,
2806, 2817, 2851, 2860, 2877, 2894, 2895, 2914, 2941, 2946, 2964,
3018, 3022, 3113, 3167, 3274, 3518, 3542, 3650, 3663
Straw, soybean. See Feeds / Forage from Soybean Plants–Straw
Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
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ofﬁcer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 548, 958, 1497, 1498, 1622
Subsidies or support prices for soybeans. See Policies and
Programs, Government

Table / Tables in Document 28, 34, 36, 46, 47, 50, 51, 52, 53, 54,
60, 66, 67, 72, 77, 83, 84, 119, 145, 146, 153, 162, 178, 181, 182,
191, 213, 214, 218, 226, 246, 255, 282, 285, 308, 356, 376, 380,
396, 407, 477
Taifun-Produkte (Freiburg, Germany). See Life Food GmbH

Sufu. See Tofu, Fermented

Taiwan. See Asia, East–Taiwan

Sugars, complex, such as rafﬁnose, stachyose, and verbacose. See
Oligosaccharides

Tamari, Including Real Tamari (Soy Sauce Which Contains Little
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional
Shoyu 3485

Sukiyaki–Famous Japanese Recipe and Dish. Its Basic Ingredients
Include Tofu (Usually Grilled) and Soy Sauce 1773
Sunﬂower Oil / Sunﬂowerseed Oil / Sunoil 2660, 2891
Sunﬂower Seeds and Sunﬂowers (Helianthus annuus)–Including
Sunﬂowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 10, 213, 255, 282, 304, 432, 456,
474, 475, 476, 561, 670, 958, 1191, 1260, 1357, 1385, 1740, 1773,
1814, 1986, 1997, 1998, 2049, 2234, 2481, 2566, 2660, 2667, 2678,
2829, 2891, 2942, 3233, 3263, 3279
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003
3122, 3516, 3520
SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.
Sunrise Markets Inc. (Vancouver, BC, Canada) 3370

Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines
Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies
Taste Problems. See Flavor / Taste Problems
Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho,
Taoetjo 121, 204, 205, 300, 712, 1050, 2070, 2129, 2610
Taxonomy. See Soybean–Taxonomy
Tempeh companies. See Turtle Island Foods, Inc. (Hood River,
Oregon. Maker of Tofurky and Tempeh)
Tempeh companies (USA). See Soyfoods Unlimited, Inc. (San
Leandro, California)

Sunsoy Products Ltd. See Victory Soya Mills Ltd.

Tempeh–Etymology of This Term and Its Cognates / Relatives in
Various Languages 712

Sustainability. See Soybean Production–Sustainability or
Sustainable Agriculture

Tempeh, Homemade–How to Make at Home or on a Laboratory
Scale, by Hand 2330

Sustainable Development and Growth, Including Low-Input
Sustainable Agriculture (LISA), Renewable Energy Resources
(Solar, Wind), Steady State Economics, and Voluntary Simplicity
Worldwide 3041, 3131, 3177, 3178, 3342, 3359

Tempeh Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2129, 3013

Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo,
Japan)

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake
of Peanut Presscake or Okara (Oncom Tahu) Fermented with
Neurospora (Monilia sitophila = Oidium lupuli) molds 121, 712,
2070, 2129

Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana;
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 2773

Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of
Fermented Coconut Presscake or Grated Coconut 2977, 3102

Sword Bean. Canavalia gladiata (Jacq.) D.C. Also Known as the
Knife Bean, Saber Bean 213

Tempeh (Spelled Témpé in Malay-Indonesian) 121, 204, 205, 300,
712, 1050, 1388, 1553, 1694, 1840, 2028, 2070, 2121, 2123, 2129,
2179, 2234, 2312, 2330, 2363, 2497, 2526, 2610, 2687, 2715, 2753,
2779, 2819, 2829, 2889, 2906, 2949, 2977, 3006, 3013, 3058, 3094,
3102, 3106, 3113, 3152, 3557, 3663

Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000
by the Merger of Novartis Agribusiness (formed in March 1996 by
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel,
Switzerland) and Zeneca Agrochemicals 3263, 3283, 3292, 3358,
3399, 3431, 3438, 3439, 3472, 3490, 3528

Tempeh Starter Culture, Spores, or Inoculum (Called Ragi Tempe or
Usar in Indonesia) 2330
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Tempehworks. See Lightlife Foods, Inc.
Terminology for soybeans–Fanciful. See Soybean–Terminology and
Nomenclature–Fanciful Terms and Names
Tetra Pak International (Lund, Sweden) 2773
Textiles made from spun soy protein ﬁbers. See Fibers (Artiﬁcial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)
Textured soy ﬂours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)
Textured soy protein concentrates. See Soy Protein Concentrates,
Textured
Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers
Textured soy proteins. See Soy Proteins, Textured
Therapeutic uses / aspects of soybeans, general. See Medical /
Medicinal-Therapeutic Uses / Aspects, General
Thesaurus or Thesauri 3360
Third World / Developing Nations 2312, 2363, 2734, 2851

Tofu companies (Canada). See Sunrise Markets Inc. (Vancouver,
BC, Canada)
Tofu companies (USA). See Azumaya, Inc. (San Francisco,
California), Island Spring, Inc. (Vashon, Washington), Legume,
Inc. (Fairﬁeld, New Jersey), Morinaga Nutritional Foods, Inc., and
Morinaga Nyûgyô (Torrance, California, and Tokyo, Japan), Nasoya
Foods, Inc. (Leominster, Massachusetts). Subsidiary of Vitasoy,
Pulmuone U.S.A., Inc. (South Gate, California), Swan Gardens
Inc. and Soya Kaas Inc. (Atlanta, Georgia), Tomsun Foods, Inc.
(Greenﬁeld, Massachusetts; Port Washington, New York, Wildwood
Harvest, Inc.
Tofu, Criticism of, Making Fun of, or Image Problems 2773
Tofu curds. See Curds Made from Soymilk
Tofu Equipment 191
Tofu–Etymology of This Term and Its Cognates / Relatives in
Various Languages 44, 82, 87, 182, 336, 356, 748, 751, 784
Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 22, 58,
191, 255, 432, 504, 661, 712, 762, 1017, 1686, 1840, 2121, 2234,
2316, 2484, 2779, 3006, 3079, 3539

Thyroid function. See Goitrogens and Thyroid Function

Tofu, Fermented–Etymology of This Term and Its Cognates /
Relatives in Various Languages 661, 1017

Tillage practices. See Soybean Cultural Practices–No Till Farming

Tofu, Firm (Chinese-Style) 1050, 2779

Timeline. See Chronology / Timeline

Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled,
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu
1050, 2909

Timor-Leste (East Timor). See Asia, Southeast–Timor-Leste (East
Timor)
Tocopherol. See Vitamin E (Tocopherol)
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 10, 11,
22, 24, 44, 66, 67, 82, 87, 94, 121, 170, 172, 180, 182, 185, 191,
197, 204, 205, 244, 255, 258, 282, 300, 316, 336, 356, 396, 397,
432, 433, 504, 609, 622, 657, 661, 678, 680, 682, 712, 716, 733,
736, 748, 750, 751, 762, 770, 784, 795, 829, 869, 872, 936, 937,
958, 962, 1001, 1017, 1019, 1048, 1050, 1088, 1116, 1117, 1323,
1325, 1328, 1388, 1553, 1593, 1653, 1686, 1723, 1737, 1740, 1773,
1840, 1968, 1981, 2028, 2060, 2070, 2071, 2123, 2129, 2142, 2179,
2234, 2265, 2330, 2363, 2370, 2484, 2526, 2598, 2602, 2603, 2604,
2607, 2608, 2610, 2635, 2687, 2688, 2715, 2752, 2753, 2773, 2812,
2889, 2909, 2913, 2932, 2941, 2943, 2949, 2977, 2991, 3013, 3018,
3020, 3021, 3058, 3066, 3079, 3094, 3102, 3106, 3113, 3127, 3150,
3152, 3158, 3184, 3225, 3235, 3247, 3275, 3278, 3287, 3293, 3335,
3339, 3370, 3384, 3397, 3419, 3459, 3467, 3532, 3539, 3557, 3663
Tofu, baked or broiled at ﬂavored / seasoned/marinated. See Tofu,
Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised,
or Roasted

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 432, 733, 2028,
2906, 2909
Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 66, 81,
356, 432, 733, 2028, 2604
Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its
Cognates / Relatives in Various Languages 66, 81
Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese).
A Japanese-Style Commercial Product 1740
Tofu, Grilled, Broiled, Braised, or Roasted–Etymology of This
Term and Its Cognates / Relatives in Various Languages 1740
Tofu, Homemade–How to Make at Home or on a Laboratory or
Community Scale, by Hand 397
Tofu Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2129, 3013, 3018, 3127
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Tofu Industry and Market Statistics, Trends, and Analyses–Larger
Companies 2287, 2909
Tofu, Non-Soy Relatives (Such as Winged Bean Tofu or Peanut
Tofu) 121
Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 2687

Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 255, 413, 647, 849, 2074
Trade statistics, China. See China–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Tofu Production–How to Make Tofu on a Commercial Scale 3127

Trains, special. See Railroads / Railways and Special Trains and/or
Exhibit Cars Used to Promote Soybeans and Soybean Production

Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 2773

Trains used to transport soybeans. See Transportation of Mature
Soybeans to Market

Tofu, Smoked 191, 396, 397, 433, 661

Trans Fatty Acids 2597, 3115, 3126, 3292

Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 2773, 3663

Transcaucasia. See Asia, Transcaucasia (Presently Armenia,
Azerbaijan, and Georgia)

Tomsun Foods, Inc. (Greenﬁeld, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 2265,
2287, 2773

Transportation of Mature Soybeans to Market within a Particular
Country or Region–General and Other 2333

Tonga. See Oceania
Touchi or tou ch’i. See Fermented Black Soybeans
Toxins and Toxicity in Foods and Feeds (General) 1447, 1520,
1556, 1573, 1651, 1658, 1659, 1671, 1804, 1817, 1939, 1965, 2029,
2056, 2075, 2086, 2152, 2213, 2214, 2222, 2225, 2226, 2292, 2361,
2542, 2568, 2763, 2767, 2823, 2831, 2848, 2902, 2912, 3056
Toxins and Toxicity in Foods and Feeds–Microorganisms,
Especially Bacteria (Such as Escherichia coli, Salmonella,
Clostridium botulinum), that Cause Food Poisoning. See also:
Aﬂatoxins (produced by molds) and Bongkrek Poisoning (produced
in coconut by bacteria) 2752, 2978, 3225

Transportation of Soybeans or Soy Products to Market by Railroad
/ Railway / Rail within a Particular Country or Region. See also
Railroads / Railways and Special Trains Used to Promote Soybeans
and Soybean Production 1006, 1506
Transportation of Soybeans or Soy Products to Market by Roads or
Highways Using Trucks, Carts, etc. within a Particular Country or
Region 433, 530, 585, 622, 1088
Transportation of Soybeans or Soy Products to Market by Water
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular
Country or Region 175, 255, 433, 734
Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection

Toxins and Toxicity in Foods and Feeds–Trichloroethylene Solvent
and the Duren / Dueren Disease or Poisoning of Cattle / Ruminants
1288

Trichloroethylene. See Solvents–Trichlorethylene, Toxins and
Toxicity in Foods and Feeds–Trichloroethylene Solvent and the
Duren / Dueren Disease

Tractors 437, 466, 549, 585, 588, 597, 709, 775

Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking,
Low Cost–Including Triple “F”

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 121, 166, 180,
182, 185, 205, 244, 249, 255, 282, 300, 307, 356, 396, 397, 423,
432, 433, 504, 530, 556, 559, 579, 584, 595, 610, 622, 630, 680,
682, 686, 702, 703, 712, 713, 715, 716, 733, 734, 736, 754, 801,
983, 995, 1017, 1050, 1071, 1333, 1419, 1510, 1536, 1572, 1686,
1687, 1713, 1714, 1800, 1803, 1885, 2074, 2112, 2202, 2252, 2310,
2333, 2438, 2442, 2517, 2566, 2598, 2602, 2607, 2608, 2609, 2610,
2611, 2764, 2779, 2781, 2803, 2805, 2807, 2812, 2854, 2923, 2955,
2964, 3018, 3081, 3108, 3115, 3229, 3262, 3265, 3335, 3347, 3355,
3388, 3392, 3397, 3468, 3517
Trade of Soyfoods (Import and Export, not Including Soy Oil or
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports.
Miso–Imports, Exports 27, 58, 182

Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 710, 1388, 1465, 1553,
1692, 1918, 1919, 1922, 1924, 1975, 2069, 2072, 2123, 2179, 2206,
2233, 2286, 2383, 2410, 2419, 2433, 2512, 2517, 2539, 2780, 2790,
2791, 2793, 2834, 2843, 2847, 2860, 2878, 3036, 3134, 3136, 3137,
3138, 3139, 3140, 3143, 3151, 3183, 3626
Tropical kudzu. See Kudzu or Kuzu–Tropical Kudzu or Puero
(Pueraria phaseoloides)
Trucks or Carts used to transport soybeans. See Transportation of
Soybeans or Soy Products to Market by Roads or Highways
Trypsin / Protease / Proteinase Growth Inhibitors 1342, 1724, 2028,
2413, 2877, 3006, 3248, 3315, 3545
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Turkey. See Asia, Middle East–Turkey

Service (ARS) in 1953 498, 699, 701, 707, 725, 726

Turtle Island Foods, Inc. (Hood River, Oregon. Maker of Tofurky
and Tempeh) 2330

United States Department of Agriculture (USDA)–Bureau of
Agricultural Economics (1922-1953). Including Bureau of Markets
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921),
and Ofﬁce of Farm Management and Farm Economics (19051922). Transferred in 1953 to USDA’s Economic Research Service
498, 647

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)
Unfair Practices–Including Possible Deceptive / Misleading
Labeling, Advertising, etc. See also: Adulteration 3228
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 356, 2608, 3215
United Kingdom. See Europe, Western–United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 1386, 1425, 1430, 1592, 1686, 1735,
1764, 2030, 2179, 2208, 2225, 2226, 2229, 2363, 2368, 2370, 2512,
2567, 2571, 2613, 2614, 2640, 2670, 2686, 2695, 2696, 2776, 2790,
2808, 2941, 2981, 3039, 3119, 3134, 3136, 3137, 3138, 3139, 3140,
3143, 3151, 3293
United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Adjustment Administration (AAA, 1933-1942) and Agricultural
Adjustment Agency (1942-1945) 714, 847
United States Department of Agriculture (USDA)–Agricultural
Marketing Service (AMS) 785, 2333
United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 855, 956, 981, 994, 1008,
1009, 1040, 1055, 1063, 1077, 1094, 1100, 1102, 1106, 1149, 1151,
1177, 1181, 1184, 1193, 1206, 1229, 1242, 1245, 1248, 1251, 1274,
1275, 1291, 1307, 1328, 1361, 1366, 1368, 1371, 1374, 1381, 1401,
1413, 1443, 1457, 1462, 1469, 1476, 1533, 1538, 1544, 1569, 1575,
1595, 1602, 1607, 1624, 1661, 1665, 1704, 1707, 1722, 1726, 1771,
1792, 1807, 1818, 1845, 1849, 1855, 1869, 1875, 1884, 1887, 1890,
1891, 1892, 1898, 1905, 1908, 1912, 1917, 1919, 1931, 1961, 1989,
2054, 2077, 2101, 2110, 2115, 2128, 2132, 2167, 2192, 2202, 2237,
2256, 2268, 2328, 2350, 2378, 2428, 2466, 2490, 2499, 2500, 2515,
2528, 2543, 2547, 2592, 2612, 2623, 2627, 2643, 2655, 2702, 2707,
2710, 2712, 2740, 2744, 2755, 2772, 2783, 2822, 2824, 2826, 2886,
2934, 3018, 3023, 3053, 3150, 3185, 3219, 3231, 3245, 3280, 3299,
3350, 3351, 3382, 3445, 3476, 3479, 3506, 3608, 3610
United States Department of Agriculture (USDA)–Arlington
Experimental Farm at Arlington, Virginia (1900-1942) 164, 170,
174, 207, 213, 214, 255, 291, 302, 433, 434, 477, 498, 558, 620,
685, 736, 737, 759, 773, 829, 2336
United States Department of Agriculture (USDA)–Bureau of
Agricultural and Industrial Chemistry (1943-1953). Including
Bureau of Agricultural Chemistry and Engineering (1938-1943),
Bureau of Chemistry and Soils (1927-1938), and Bureau of
Chemistry (1901-1927). Transferred to the Agricultural Research

United States Department of Agriculture (USDA)–Bureau of
Entomology and Plant Quarantine (1934-1953). Including the
Bureau of Entomology (1904-1934). Transferred to the Agricultural
Research Service in 1953 190, 223, 231, 295, 427, 498, 518, 555,
614, 618, 633, 724, 740, 831, 994, 1094, 1106
United States Department of Agriculture (USDA)–Bureau of
Human Nutrition and Home Economics (1943-1953). Including
Bureau of Home Economics (1923-1943), Ofﬁce of Home
Economics (1915-1923), and Nutrition and Home Economics Work
in the Ofﬁce of Experiment Stations (1894-1915). Transferred to the
Agricultural Research Service in 1953 498, 765, 958
United States Department of Agriculture (USDA)–Bureau of
Plant Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Ofﬁce of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
Transferred to Agricultural Research Service in 1953 109, 127, 128,
141, 142, 149, 150, 151, 152, 156, 157, 159, 161, 162, 164, 170,
174, 183, 186, 197, 207, 208, 213, 214, 222, 225, 227, 232, 244,
251, 255, 262, 263, 266, 275, 291, 302, 315, 342, 346, 406, 417,
432, 433, 434, 435, 439, 442, 445, 449, 474, 475, 476, 477, 479,
493, 495, 498, 508, 515, 517, 519, 520, 521, 522, 523, 545, 558,
560, 579, 589, 591, 609, 610, 612, 622, 632, 670, 685, 699, 715,
735, 736, 737, 750, 753, 759, 768, 773, 804, 806, 815, 816, 817,
818, 824, 825, 835, 836, 840, 842, 846, 854, 855, 860, 879, 885,
888, 890, 891, 892, 893, 894, 896, 897, 898, 899, 902, 903, 904,
905, 906, 914, 915, 917, 918, 919, 920, 921, 922, 923, 924, 926,
927, 929, 948, 957, 981, 989, 997, 998, 999, 1001, 1007, 1016,
1017, 1027, 1028, 1040, 1042, 1052, 1055, 1059, 1063, 1072, 1077,
1088, 1089, 1096, 1100, 1102, 1104, 1107, 1117, 1122, 1124, 1137,
1177, 1713, 1714, 1838, 1849, 1885, 1890, 1967, 2007, 2053, 2268,
2336, 2552, 2553, 2593, 2594, 2603, 2617, 2639, 2644, 3536, 3610
United States Department of Agriculture (USDA)–Economic
Research Service (ERS) (1961-) 2471, 2542, 2565, 2568, 2679,
3387, 3516
United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Ofﬁce of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 1151, 1244, 1679
United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 97,
112, 119, 120, 125, 126, 136, 137, 145, 151, 152, 191, 192, 197,
203, 212, 216, 226, 232, 253, 270, 296, 303, 329, 375, 414, 441,
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468, 486, 493, 494, 495, 497, 498, 526, 527, 529, 540, 557, 632,
700, 709, 735, 742, 745, 767, 832, 849, 853, 873, 876, 880, 881,
882, 883, 900, 909, 912, 931, 933, 965, 966, 980, 1002, 1010, 1025,
1038, 1054, 1061, 1064, 1084, 1108, 1116, 1141, 1153, 1161, 1165,
1169, 1172, 1178, 1186, 1187, 1188, 1231, 1239, 1255, 1263, 1268,
1270, 1294, 1295, 1325, 1332, 1369, 1375, 1387, 1392, 1394, 1403,
1412, 1418, 1452, 1453, 1458, 1459, 1471, 1477, 1503, 1531, 1536,
1541, 1543, 1558, 1566, 1579, 1587, 1606, 1615, 1633, 1669, 1674,
1724, 1739, 1762, 1793, 1800, 1835, 1843, 1889, 1962, 2016, 2030,
2039, 2112, 2168, 2172, 2173, 2179, 2189, 2205, 2209, 2241, 2252,
2264, 2266, 2267, 2271, 2272, 2273, 2276, 2278, 2281, 2290, 2293,
2294, 2318, 2326, 2334, 2340, 2349, 2401, 2402, 2416, 2445, 2452,
2456, 2464, 2465, 2501, 2512, 2522, 2552, 2553, 2560, 2561, 2570,
2581, 2593, 2594, 2603, 2653, 2656, 2659, 2661, 2662, 2692, 2748,
2773, 2838, 2842, 2854, 2893, 2899, 2900, 2906, 2947, 2979, 2987,
2994, 3005, 3006, 3028, 3040, 3061, 3118, 3173, 3242, 3252, 3263,
3265, 3310, 3326, 3328, 3344, 3353, 3357, 3370, 3371, 3380, 3389,
3417, 3422, 3423, 3434, 3436, 3438, 3454, 3459, 3473, 3477, 3497,
3505, 3512, 3533, 3558, 3583, 3598, 3602, 3614, 3621, 3622, 3623,
3628, 3629, 3630, 3631
United States Department of Agriculture (USDA)–Ofﬁce of
Experiment Stations (1888-1955). Transferred to the Cooperative
State Experiment Station Service in 1961 131
United States Department of Agriculture (USDA)–Patent Ofﬁce and
Commissioner of Patents, Agriculture (Forerunners of USDA) 19,
20, 558
United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Ofﬁce of
Foreign Seed and Plant Introduction and then the Ofﬁce of Foreign
Plant Introduction 107, 127, 149, 150, 164, 170, 244, 255, 417, 433,
558, 579, 589, 591, 592, 609, 610, 612, 613, 617, 622, 750, 1043,
1140, 1190, 1666, 2617, 2644
United States Department of Agriculture (USDA)–War Food
Administration (WFA), Including the Food Production and
Distribution Administration 862
United States of America–Activities and Inﬂuence Overseas /
Abroad 429, 472, 482, 486, 531, 579, 589, 591, 592, 609, 610, 612,
613, 617, 622, 630, 715, 773, 851, 983, 1017, 1023, 1048, 1198,
1400, 1446, 1510, 1685, 1704, 1713, 1714, 1732, 1838, 1857, 1890,
1916, 2007, 2073, 2104, 2117, 2258, 2351, 2376, 2395, 2644, 3036,
3108, 3215, 3333, 3374, 3474
United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 413, 474, 475, 476, 490, 545, 564,
595, 701, 706, 733, 775, 812, 834, 952, 1016, 1017, 1061, 1266,
1328, 1413, 1428, 1469, 1628, 1864, 2234, 2377, 3146, 3265, 3339,
3417, 3516, 3596, 3597
United States of America, soyfoods movement in. See Soyfoods
Movement in North America
United States of America (USA) 2, 19, 20, 21, 23, 60, 77, 78, 81,
83, 84, 88, 89, 90, 91, 92, 95, 96, 97, 98, 100, 102, 104, 105, 106,

107, 108, 109, 110, 111, 112, 113, 114, 115, 117, 118, 119, 120,
123, 124, 125, 126, 127, 128, 129, 133, 135, 136, 137, 138, 139,
141, 142, 144, 145, 149, 150, 151, 152, 153, 154, 155, 156, 157,
158, 159, 160, 161, 162, 164, 167, 168, 169, 170, 171, 172, 174,
175, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 190,
191, 192, 193, 196, 197, 198, 203, 207, 208, 209, 212, 213, 214,
215, 216, 218, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230,
231, 232, 233, 234, 235, 236, 242, 243, 244, 246, 249, 250, 251,
253, 254, 255, 257, 262, 263, 265, 266, 267, 268, 269, 270, 271,
275, 278, 281, 282, 283, 285, 287, 288, 289, 290, 291, 295, 296,
297, 301, 302, 303, 304, 307, 308, 312, 314, 315, 316, 317, 318,
319, 320, 321, 322, 324, 325, 326, 327, 328, 331, 338, 339, 340,
341, 342, 343, 344, 346, 347, 348, 349, 350, 351, 352, 353, 354,
357, 358, 360, 362, 363, 365, 366, 367, 368, 369, 370, 372, 373,
374, 375, 376, 379, 381, 384, 385, 388, 396, 397, 400, 402, 403,
404, 405, 406, 407, 408, 409, 410, 412, 413, 414, 415, 416, 417,
418, 419, 420, 421, 422, 423, 425, 427, 430, 431, 432, 433, 434,
435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445, 446, 447,
448, 449, 450, 451, 452, 453, 459, 460, 461, 462, 464, 466, 467,
468, 469, 471, 474, 475, 476, 477, 478, 479, 480, 487, 488, 490,
491, 493, 494, 495, 496, 497, 498, 501, 502, 504, 506, 508, 509,
511, 515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526,
527, 528, 529, 530, 532, 533, 540, 541, 542, 543, 545, 546, 547,
548, 549, 550, 551, 555, 557, 558, 560, 562, 563, 564, 565, 569,
573, 574, 575, 576, 577, 580, 581, 582, 583, 585, 586, 587, 588,
590, 593, 594, 595, 596, 597, 601, 602, 603, 606, 607, 611, 614,
615, 616, 618, 619, 620, 621, 622, 623, 625, 627, 632, 633, 635,
636, 637, 638, 640, 641, 646, 647, 649, 650, 651, 653, 654, 660,
661, 662, 663, 665, 666, 667, 668, 669, 670, 671, 672, 675, 676,
678, 679, 680, 682, 683, 685, 686, 687, 688, 691, 694, 695, 696,
698, 699, 700, 701, 702, 703, 705, 706, 707, 708, 709, 712, 713,
714, 715, 716, 718, 719, 723, 724, 725, 726, 727, 728, 729, 730,
733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745,
750, 753, 754, 755, 756, 757, 758, 759, 765, 766, 767, 768, 769,
770, 772, 773, 774, 775, 776, 780, 784, 785, 788, 791, 794, 797,
798, 800, 802, 803, 804, 806, 808, 809, 810, 811, 812, 813, 814,
815, 816, 817, 818, 820, 822, 824, 825, 829, 830, 831, 832, 833,
834, 835, 836, 838, 839, 840, 841, 842, 843, 845, 846, 847, 849,
852, 853, 854, 855, 856, 857, 858, 859, 860, 861, 862, 865, 868,
870, 871, 873, 874, 876, 877, 878, 879, 880, 881, 882, 883, 884,
885, 886, 887, 888, 889, 890, 891, 892, 893, 894, 895, 896, 897,
898, 899, 900, 901, 902, 903, 904, 905, 906, 907, 908, 909, 910,
911, 912, 913, 914, 915, 916, 917, 918, 919, 920, 921, 922, 923,
924, 926, 927, 928, 929, 930, 931, 932, 933, 934, 936, 938, 940,
941, 942, 943, 944, 945, 946, 948, 949, 950, 951, 952, 953, 954,
955, 956, 957, 958, 959, 960, 963, 965, 966, 967, 968, 969, 970,
971, 973, 974, 975, 976, 977, 978, 979, 980, 981, 982, 984, 985,
986, 988, 989, 990, 991, 993, 994, 995, 996, 999, 1000, 1002, 1003,
1005, 1007, 1008, 1009, 1010, 1011, 1012, 1013, 1015, 1016, 1018,
1020, 1021, 1022, 1024, 1025, 1027, 1028, 1030, 1031, 1032, 1033,
1034, 1037, 1038, 1039, 1040, 1042, 1043, 1047, 1049, 1051, 1052,
1053, 1054, 1055, 1057, 1058, 1059, 1061, 1063, 1064, 1065, 1066,
1067, 1070, 1072, 1074, 1075, 1076, 1077, 1078, 1081, 1082, 1083,
1084, 1086, 1087, 1088, 1090, 1091, 1092, 1093, 1094, 1095, 1096,
1097, 1098, 1099, 1100, 1101, 1102, 1104, 1106, 1107, 1108, 1109,
1110, 1111, 1112, 1117, 1118, 1120, 1121, 1122, 1123, 1124, 1127,
1128, 1129, 1130, 1134, 1136, 1137, 1138, 1139, 1140, 1141, 1144,
1145, 1147, 1148, 1151, 1152, 1153, 1154, 1155, 1156, 1158, 1159,
1160, 1161, 1162, 1163, 1164, 1165, 1166, 1167, 1168, 1169, 1170,
1171, 1172, 1174, 1175, 1177, 1178, 1179, 1180, 1181, 1182, 1183,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1388
1184, 1185, 1186, 1187, 1188, 1189, 1190, 1191, 1192, 1193, 1194,
1195, 1196, 1197, 1199, 1200, 1201, 1202, 1203, 1204, 1205, 1206,
1207, 1208, 1209, 1210, 1211, 1212, 1213, 1215, 1216, 1217, 1218,
1219, 1220, 1221, 1222, 1223, 1225, 1229, 1230, 1231, 1232, 1233,
1235, 1236, 1237, 1238, 1239, 1240, 1241, 1242, 1243, 1244, 1245,
1246, 1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255, 1256, 1257,
1259, 1262, 1263, 1264, 1265, 1266, 1267, 1268, 1269, 1270, 1271,
1272, 1273, 1274, 1275, 1276, 1277, 1278, 1279, 1280, 1281, 1282,
1283, 1285, 1288, 1291, 1292, 1293, 1294, 1295, 1296, 1297, 1298,
1299, 1300, 1301, 1302, 1304, 1305, 1306, 1308, 1311, 1312, 1313,
1314, 1316, 1320, 1321, 1323, 1324, 1325, 1326, 1328, 1329, 1330,
1331, 1332, 1334, 1335, 1336, 1338, 1339, 1340, 1341, 1343, 1344,
1345, 1346, 1350, 1353, 1358, 1359, 1360, 1361, 1362, 1363, 1364,
1365, 1366, 1367, 1368, 1369, 1371, 1372, 1373, 1374, 1375, 1376,
1377, 1378, 1379, 1381, 1384, 1385, 1387, 1388, 1389, 1390, 1391,
1392, 1393, 1394, 1395, 1396, 1398, 1399, 1401, 1403, 1404, 1405,
1407, 1408, 1409, 1410, 1411, 1412, 1413, 1414, 1415, 1418, 1421,
1424, 1426, 1428, 1430, 1431, 1432, 1435, 1437, 1438, 1439, 1442,
1443, 1447, 1448, 1449, 1450, 1451, 1452, 1453, 1455, 1456, 1457,
1458, 1459, 1462, 1463, 1467, 1468, 1469, 1470, 1471, 1476, 1477,
1478, 1480, 1482, 1483, 1484, 1485, 1486, 1487, 1488, 1489, 1490,
1491, 1492, 1493, 1494, 1495, 1496, 1497, 1498, 1499, 1500, 1501,
1502, 1503, 1504, 1506, 1507, 1509, 1513, 1514, 1517, 1520, 1521,
1523, 1524, 1525, 1526, 1527, 1528, 1529, 1531, 1532, 1533, 1536,
1537, 1538, 1539, 1540, 1541, 1542, 1543, 1544, 1545, 1547, 1548,
1549, 1550, 1552, 1553, 1554, 1555, 1556, 1557, 1558, 1559, 1560,
1561, 1562, 1563, 1564, 1565, 1566, 1567, 1568, 1569, 1570, 1571,
1572, 1573, 1575, 1576, 1577, 1578, 1579, 1580, 1581, 1582, 1583,
1584, 1585, 1586, 1587, 1588, 1592, 1595, 1596, 1597, 1598, 1600,
1601, 1602, 1603, 1604, 1606, 1607, 1608, 1609, 1610, 1611, 1612,
1613, 1614, 1615, 1616, 1617, 1618, 1619, 1622, 1623, 1624, 1625,
1626, 1628, 1629, 1630, 1631, 1633, 1634, 1635, 1636, 1637, 1638,
1639, 1640, 1641, 1642, 1643, 1645, 1647, 1648, 1649, 1651, 1654,
1655, 1656, 1658, 1659, 1661, 1662, 1663, 1664, 1665, 1666, 1667,
1669, 1670, 1671, 1672, 1673, 1674, 1675, 1676, 1677, 1679, 1687,
1689, 1690, 1691, 1692, 1693, 1694, 1695, 1696, 1697, 1698, 1699,
1700, 1701, 1702, 1703, 1706, 1707, 1708, 1709, 1710, 1711, 1712,
1713, 1714, 1715, 1716, 1717, 1719, 1720, 1721, 1722, 1723, 1724,
1725, 1726, 1728, 1729, 1734, 1736, 1737, 1739, 1740, 1741, 1742,
1743, 1744, 1745, 1746, 1747, 1749, 1750, 1751, 1752, 1753, 1754,
1755, 1757, 1759, 1760, 1762, 1763, 1766, 1767, 1768, 1769, 1770,
1771, 1772, 1773, 1774, 1775, 1776, 1778, 1783, 1789, 1790, 1791,
1792, 1793, 1797, 1799, 1800, 1803, 1804, 1807, 1808, 1810, 1814,
1815, 1816, 1817, 1818, 1832, 1833, 1834, 1835, 1838, 1840, 1841,
1842, 1843, 1844, 1845, 1846, 1847, 1848, 1849, 1851, 1852, 1853,
1855, 1856, 1862, 1863, 1864, 1865, 1867, 1869, 1870, 1871, 1872,
1873, 1874, 1875, 1877, 1878, 1879, 1881, 1883, 1884, 1885, 1887,
1889, 1890, 1891, 1892, 1894, 1896, 1897, 1898, 1900, 1901, 1902,
1903, 1905, 1906, 1907, 1908, 1911, 1912, 1913, 1914, 1915, 1917,
1919, 1920, 1921, 1922, 1923, 1924, 1925, 1927, 1928, 1929, 1930,
1931, 1944, 1949, 1952, 1958, 1959, 1961, 1962, 1963, 1964, 1965,
1966, 1967, 1970, 1976, 1977, 1978, 1981, 1982, 1983, 1984, 1985,
1987, 1988, 1989, 1996, 1999, 2003, 2004, 2005, 2006, 2007, 2009,
2010, 2011, 2013, 2016, 2022, 2025, 2026, 2027, 2029, 2030, 2032,
2033, 2034, 2036, 2037, 2038, 2039, 2040, 2041, 2044, 2045, 2047,
2050, 2053, 2054, 2056, 2057, 2059, 2063, 2064, 2068, 2074, 2076,
2079, 2083, 2084, 2092, 2097, 2100, 2101, 2102, 2103, 2107, 2108,
2109, 2110, 2112, 2113, 2114, 2115, 2116, 2118, 2119, 2120, 2122,
2124, 2125, 2127, 2128, 2130, 2131, 2132, 2133, 2135, 2136, 2137,
2138, 2139, 2140, 2141, 2143, 2144, 2145, 2146, 2148, 2149, 2151,

2152, 2153, 2154, 2156, 2158, 2160, 2161, 2162, 2163, 2164, 2168,
2171, 2172, 2173, 2178, 2179, 2182, 2187, 2188, 2191, 2192, 2193,
2194, 2195, 2196, 2198, 2199, 2200, 2202, 2204, 2205, 2209, 2210,
2212, 2213, 2214, 2215, 2220, 2225, 2228, 2229, 2232, 2234, 2235,
2236, 2238, 2239, 2240, 2241, 2242, 2245, 2246, 2247, 2248, 2249,
2251, 2253, 2254, 2255, 2256, 2257, 2259, 2260, 2261, 2262, 2263,
2264, 2266, 2267, 2268, 2269, 2270, 2271, 2272, 2273, 2275, 2276,
2277, 2278, 2279, 2281, 2283, 2285, 2287, 2290, 2292, 2300, 2308,
2310, 2312, 2313, 2315, 2318, 2319, 2320, 2321, 2322, 2323, 2325,
2326, 2327, 2328, 2329, 2330, 2331, 2332, 2333, 2334, 2335, 2336,
2340, 2341, 2342, 2344, 2346, 2347, 2350, 2354, 2360, 2361, 2362,
2363, 2365, 2369, 2370, 2371, 2372, 2373, 2375, 2377, 2378, 2379,
2380, 2382, 2384, 2387, 2389, 2390, 2394, 2396, 2397, 2398, 2401,
2402, 2403, 2404, 2405, 2406, 2407, 2408, 2409, 2411, 2414, 2415,
2418, 2421, 2423, 2424, 2425, 2426, 2428, 2429, 2431, 2435, 2438,
2445, 2447, 2452, 2454, 2456, 2457, 2458, 2460, 2464, 2465, 2466,
2467, 2468, 2469, 2471, 2472, 2474, 2475, 2478, 2479, 2480, 2481,
2486, 2488, 2489, 2490, 2492, 2493, 2494, 2496, 2497, 2498, 2499,
2500, 2501, 2506, 2507, 2509, 2512, 2513, 2514, 2515, 2516, 2518,
2520, 2522, 2523, 2525, 2527, 2528, 2529, 2530, 2532, 2533, 2534,
2536, 2540, 2541, 2542, 2543, 2544, 2545, 2546, 2547, 2548, 2549,
2550, 2551, 2552, 2553, 2555, 2556, 2557, 2558, 2560, 2561, 2562,
2564, 2565, 2566, 2567, 2568, 2569, 2570, 2575, 2579, 2580, 2581,
2587, 2591, 2592, 2593, 2594, 2595, 2596, 2601, 2603, 2609, 2612,
2615, 2616, 2617, 2618, 2621, 2623, 2624, 2627, 2632, 2633, 2634,
2637, 2638, 2639, 2641, 2642, 2643, 2644, 2653, 2655, 2656, 2659,
2661, 2662, 2665, 2666, 2668, 2672, 2673, 2674, 2675, 2676, 2677,
2678, 2679, 2680, 2681, 2682, 2683, 2684, 2687, 2689, 2692, 2697,
2698, 2699, 2700, 2701, 2702, 2703, 2704, 2705, 2706, 2707, 2708,
2709, 2710, 2712, 2714, 2715, 2717, 2720, 2722, 2723, 2726, 2727,
2728, 2729, 2731, 2732, 2733, 2734, 2735, 2736, 2737, 2738, 2741,
2742, 2743, 2744, 2745, 2746, 2748, 2749, 2752, 2755, 2756, 2758,
2759, 2760, 2761, 2762, 2763, 2764, 2767, 2768, 2769, 2771, 2772,
2773, 2776, 2783, 2784, 2788, 2789, 2790, 2791, 2792, 2795, 2797,
2798, 2799, 2800, 2801, 2803, 2804, 2810, 2811, 2813, 2815, 2816,
2817, 2820, 2821, 2822, 2823, 2824, 2825, 2826, 2827, 2828, 2831,
2836, 2838, 2839, 2840, 2841, 2842, 2845, 2848, 2849, 2850, 2851,
2852, 2853, 2854, 2855, 2856, 2868, 2869, 2873, 2886, 2887, 2888,
2890, 2891, 2893, 2894, 2895, 2896, 2897, 2898, 2899, 2900, 2901,
2902, 2904, 2906, 2907, 2909, 2910, 2911, 2912, 2915, 2918, 2919,
2920, 2921, 2922, 2923, 2924, 2925, 2926, 2927, 2928, 2929, 2930,
2931, 2932, 2934, 2935, 2937, 2941, 2942, 2947, 2948, 2949, 2950,
2951, 2952, 2953, 2954, 2955, 2956, 2957, 2959, 2960, 2961, 2963,
2964, 2965, 2966, 2967, 2970, 2971, 2972, 2973, 2974, 2975, 2976,
2977, 2978, 2979, 2982, 2983, 2984, 2985, 2986, 2987, 2988, 2989,
2990, 2994, 2996, 2997, 2999, 3001, 3003, 3004, 3005, 3006, 3007,
3009, 3011, 3013, 3015, 3016, 3018, 3019, 3023, 3025, 3027, 3028,
3031, 3037, 3043, 3046, 3048, 3049, 3050, 3051, 3052, 3053, 3054,
3056, 3057, 3061, 3062, 3064, 3066, 3067, 3069, 3070, 3071, 3072,
3073, 3074, 3076, 3077, 3083, 3092, 3096, 3097, 3098, 3099, 3100,
3101, 3102, 3103, 3104, 3107, 3112, 3113, 3114, 3116, 3117, 3118,
3120, 3122, 3125, 3126, 3127, 3128, 3129, 3131, 3132, 3141, 3142,
3146, 3148, 3150, 3153, 3154, 3159, 3160, 3161, 3163, 3164, 3165,
3166, 3167, 3168, 3169, 3170, 3171, 3172, 3173, 3174, 3175, 3176,
3177, 3178, 3179, 3182, 3183, 3184, 3185, 3187, 3188, 3190, 3192,
3194, 3195, 3196, 3197, 3198, 3199, 3200, 3202, 3203, 3205, 3209,
3213, 3214, 3216, 3217, 3218, 3219, 3220, 3221, 3222, 3223, 3225,
3226, 3227, 3228, 3230, 3231, 3232, 3233, 3234, 3235, 3236, 3237,
3238, 3240, 3241, 3242, 3243, 3244, 3245, 3246, 3247, 3248, 3249,
3251, 3252, 3253, 3254, 3255, 3256, 3257, 3258, 3260, 3261, 3262,
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3263, 3264, 3265, 3272, 3273, 3274, 3277, 3278, 3279, 3280, 3281,
3282, 3283, 3284, 3285, 3286, 3288, 3289, 3290, 3292, 3293, 3294,
3296, 3297, 3298, 3299, 3300, 3302, 3303, 3304, 3305, 3306, 3307,
3308, 3310, 3311, 3312, 3313, 3316, 3319, 3322, 3324, 3325, 3326,
3327, 3328, 3329, 3330, 3331, 3332, 3334, 3336, 3337, 3338, 3339,
3340, 3341, 3344, 3345, 3346, 3350, 3351, 3352, 3353, 3355, 3356,
3357, 3358, 3359, 3360, 3361, 3363, 3365, 3367, 3370, 3371, 3373,
3375, 3376, 3377, 3378, 3379, 3380, 3386, 3387, 3389, 3395, 3398,
3399, 3400, 3401, 3403, 3404, 3406, 3407, 3408, 3409, 3410, 3411,
3412, 3413, 3414, 3415, 3416, 3417, 3418, 3419, 3421, 3422, 3423,
3424, 3425, 3426, 3427, 3428, 3430, 3431, 3432, 3433, 3434, 3436,
3438, 3439, 3441, 3442, 3443, 3444, 3445, 3446, 3447, 3448, 3449,
3450, 3451, 3452, 3453, 3454, 3455, 3456, 3457, 3458, 3459, 3461,
3462, 3463, 3464, 3465, 3466, 3467, 3469, 3470, 3472, 3473, 3475,
3476, 3477, 3478, 3479, 3480, 3482, 3483, 3485, 3488, 3489, 3490,
3491, 3492, 3493, 3495, 3497, 3498, 3501, 3502, 3503, 3504, 3505,
3506, 3507, 3509, 3511, 3512, 3513, 3515, 3516, 3518, 3519, 3520,
3521, 3522, 3525, 3526, 3527, 3528, 3530, 3533, 3536, 3537, 3538,
3539, 3540, 3541, 3543, 3546, 3548, 3549, 3554, 3556, 3558, 3559,
3560, 3561, 3563, 3564, 3565, 3566, 3567, 3569, 3570, 3571, 3572,
3573, 3574, 3576, 3577, 3578, 3579, 3583, 3586, 3589, 3592, 3594,
3595, 3596, 3597, 3598, 3599, 3602, 3603, 3604, 3606, 3607, 3608,
3610, 3612, 3613, 3614, 3616, 3618, 3619, 3620, 3621, 3622, 3623,
3624, 3625, 3627, 3628, 3629, 3630, 3631, 3633, 3636, 3637, 3639,
3645, 3646, 3648, 3651, 3652, 3653, 3654, 3656, 3657, 3659, 3660,
3663
United States–States–Alabama 110, 114, 118, 128, 152, 171, 192,
225, 255, 288, 289, 296, 315, 358, 360, 373, 403, 464, 491, 546,
563, 737, 849, 873, 880, 882, 915, 933, 957, 965, 967, 984, 997,
998, 1040, 1052, 1268, 1428, 1469, 1521, 1639, 1701, 1763, 1852,
1907, 2005, 2541, 2579, 2668, 2683, 2800, 2956, 2973, 3118, 3646
United States–States–Alaska 933
United States–States–Arizona 223, 420, 545, 831, 874, 1193, 1332,
1716, 1726, 2200, 2632, 2988, 3167
United States–States–Arkansas 149, 151, 170, 213, 214, 477, 696,
737, 738, 753, 791, 857, 873, 880, 882, 901, 903, 914, 926, 933,
957, 965, 966, 967, 981, 984, 1040, 1064, 1081, 1113, 1161, 1163,
1164, 1215, 1233, 1235, 1251, 1254, 1255, 1265, 1268, 1271, 1272,
1274, 1282, 1297, 1302, 1306, 1328, 1332, 1334, 1335, 1336, 1362,
1365, 1367, 1368, 1371, 1372, 1374, 1392, 1403, 1408, 1458, 1488,
1491, 1492, 1496, 1537, 1538, 1539, 1544, 1587, 1596, 1606, 1616,
1641, 1715, 1766, 1791, 1810, 1849, 1851, 1852, 1855, 1870, 1877,
1949, 1977, 2007, 2041, 2143, 2153, 2162, 2164, 2191, 2205, 2234,
2261, 2266, 2276, 2397, 2398, 2403, 2480, 2499, 2506, 2515, 2529,
2534, 2544, 2545, 2551, 2594, 2615, 2680, 2681, 2682, 2683, 2760,
2769, 2799, 2934, 2957, 2959, 2963, 2966, 2996, 3126, 3127, 3129,
3182, 3194, 3234, 3247, 3248, 3249, 3250, 3319, 3346, 3350, 3387,
3458, 3488, 3519, 3563, 3586, 3608, 3610, 3627, 3652
United States–States–California 150, 153, 172, 435, 450, 545, 737,
740, 767, 831, 887, 946, 953, 958, 971, 1043, 1167, 1193, 1246,
1249, 1252, 1266, 1292, 1298, 1313, 1328, 1391, 1414, 1513, 1514,
1533, 1572, 1623, 1626, 1630, 1663, 1666, 1716, 1723, 1740, 1773,
1814, 1863, 1864, 1865, 1867, 1872, 1897, 1901, 1915, 2005, 2079,
2113, 2114, 2144, 2173, 2220, 2228, 2235, 2238, 2277, 2278, 2281,
2323, 2330, 2369, 2377, 2382, 2447, 2454, 2456, 2501, 2507, 2513,

2520, 2546, 2632, 2638, 2639, 2643, 2687, 2692, 2714, 2771, 2773,
2813, 2909, 2932, 2978, 2979, 2988, 2989, 3005, 3007, 3025, 3113,
3121, 3122, 3171, 3172, 3178, 3196, 3214, 3225, 3233, 3258, 3263,
3265, 3279, 3293, 3340, 3356, 3359, 3370, 3380, 3459, 3472, 3505,
3530, 3539, 3570, 3576, 3648
United States–States–Colorado 737, 753, 767, 946, 1063, 1196,
1624, 2033, 2325, 2330, 2773, 3225, 3233, 3279, 3356, 3359
United States–States–Connecticut 84, 156, 170, 246, 250, 257, 317,
331, 342, 344, 363, 445, 716, 767, 803, 946, 1024, 1051, 1165,
1191, 1438, 1494, 1814, 2228, 2687, 3176, 3233, 3278, 3279
United States–States–Delaware 198, 213, 214, 242, 255, 346, 477,
501, 594, 737, 846, 1040, 1174, 1306, 1407, 1435, 1485, 1486,
1559, 1602, 1629, 1633, 1692, 2006, 2334, 2382, 3177, 3379, 3466,
3498
United States–States–District of Columbia (Washington, DC) 97,
107, 112, 120, 136, 142, 149, 151, 152, 162, 164, 170, 174, 207,
208, 214, 222, 244, 251, 255, 263, 266, 291, 302, 406, 414, 417,
432, 434, 442, 474, 475, 476, 477, 502, 508, 545, 558, 560, 579,
589, 591, 592, 613, 617, 622, 699, 715, 725, 726, 736, 737, 750,
759, 765, 773, 855, 1043, 1054, 1088, 1089, 1520, 1579, 1890,
2213, 2268, 2312, 2315, 2333, 2471, 2617, 2632, 2644, 2679, 2788,
2823, 2831, 2923, 2977, 2994, 3007, 3102, 3103, 3171, 3173, 3176,
3196, 3198, 3222, 3353, 3454, 3485
United States–States–Florida 321, 339, 449, 615, 616, 640, 684,
737, 750, 873, 880, 882, 933, 965, 1043, 1167, 1169, 1268, 1388,
1415, 1437, 1443, 1553, 1612, 1722, 1849, 1872, 1919, 1944, 1952,
2005, 2107, 2239, 2245, 2340, 2373, 2382, 2390, 2544, 2545, 2548,
2552, 2575, 2603, 2714, 2731, 2886, 2959, 3004, 3118, 3512
United States–States–Georgia 114, 152, 169, 174, 251, 268, 278,
318, 322, 379, 419, 430, 451, 563, 598, 737, 873, 880, 882, 933,
957, 965, 966, 967, 981, 997, 998, 1040, 1161, 1163, 1164, 1235,
1268, 1332, 1336, 1392, 1655, 1667, 1706, 1717, 1767, 1772, 1776,
1793, 1816, 1817, 1851, 1852, 1908, 1925, 1930, 1982, 2034, 2143,
2164, 2193, 2200, 2255, 2266, 2276, 2341, 2403, 2416, 2428, 2551,
2580, 2591, 2773, 2951, 2959, 2999, 3057, 3069, 3098, 3104, 3117,
3118, 3146, 3168, 3177, 3242, 3250, 3479, 3506, 3572, 3640
United States–States–Hawaii 170, 179, 191, 255, 285, 432, 545,
560, 574, 582, 712, 750, 753, 773, 830, 870, 933, 958, 971, 973,
1017, 1097, 1526, 1692, 1703, 1966, 2851, 3127, 3169, 3170, 3240,
3370, 3477
United States–States–Idaho 170, 753, 767, 946, 3233, 3279, 3310,
3359
United States–States–Illinois 92, 96, 98, 100, 108, 109, 111, 112,
119, 153, 162, 170, 181, 255, 271, 287, 304, 341, 351, 400, 407,
408, 413, 425, 432, 439, 441, 442, 443, 446, 488, 493, 502, 509,
511, 518, 542, 543, 545, 546, 549, 550, 564, 577, 588, 595, 597,
603, 610, 618, 619, 620, 621, 622, 623, 627, 632, 646, 647, 650,
654, 660, 662, 665, 669, 675, 676, 678, 679, 680, 686, 688, 695,
699, 700, 701, 702, 703, 705, 706, 707, 712, 714, 725, 726, 727,
728, 729, 730, 737, 753, 754, 756, 758, 767, 773, 774, 775, 776,
780, 788, 791, 798, 812, 820, 838, 843, 846, 853, 855, 857, 873,
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878, 880, 881, 882, 883, 884, 889, 901, 905, 908, 909, 910, 911,
912, 913, 917, 931, 933, 942, 943, 944, 957, 958, 963, 965, 966,
967, 968, 969, 970, 976, 980, 981, 985, 989, 997, 1002, 1005, 1008,
1009, 1011, 1022, 1028, 1037, 1039, 1040, 1042, 1052, 1061, 1067,
1081, 1082, 1090, 1093, 1095, 1098, 1108, 1111, 1122, 1139, 1140,
1145, 1172, 1188, 1200, 1201, 1202, 1203, 1209, 1219, 1220, 1221,
1222, 1223, 1235, 1236, 1238, 1241, 1268, 1270, 1308, 1325, 1328,
1331, 1332, 1335, 1336, 1368, 1369, 1371, 1374, 1375, 1394, 1398,
1399, 1409, 1412, 1428, 1431, 1448, 1449, 1451, 1453, 1469, 1487,
1489, 1490, 1492, 1502, 1504, 1506, 1523, 1542, 1547, 1550, 1566,
1571, 1575, 1578, 1581, 1585, 1606, 1616, 1618, 1636, 1648, 1654,
1661, 1664, 1670, 1674, 1697, 1709, 1713, 1714, 1724, 1725, 1734,
1736, 1752, 1762, 1774, 1789, 1790, 1797, 1841, 1842, 1843, 1846,
1849, 1851, 1852, 1853, 1869, 1871, 1878, 1879, 1894, 1898, 1902,
1912, 1914, 1916, 1920, 1921, 1922, 1923, 1924, 1929, 1958, 1961,
1962, 1964, 1965, 1978, 1981, 1984, 1989, 1999, 2004, 2007, 2009,
2010, 2025, 2026, 2027, 2033, 2036, 2045, 2047, 2056, 2057, 2059,
2068, 2073, 2084, 2100, 2109, 2110, 2112, 2116, 2122, 2124, 2127,
2128, 2131, 2136, 2137, 2138, 2141, 2143, 2145, 2160, 2161, 2162,
2163, 2178, 2192, 2195, 2196, 2206, 2210, 2214, 2215, 2229, 2239,
2247, 2251, 2253, 2257, 2262, 2264, 2266, 2267, 2268, 2269, 2270,
2272, 2275, 2276, 2283, 2285, 2312, 2327, 2329, 2330, 2331, 2335,
2336, 2342, 2344, 2347, 2361, 2363, 2371, 2372, 2373, 2375, 2380,
2382, 2384, 2387, 2404, 2414, 2418, 2428, 2464, 2465, 2466, 2467,
2468, 2472, 2479, 2499, 2512, 2514, 2515, 2518, 2549, 2552, 2553,
2555, 2556, 2557, 2560, 2561, 2592, 2594, 2603, 2612, 2621, 2632,
2634, 2637, 2639, 2641, 2644, 2659, 2672, 2673, 2674, 2702, 2707,
2709, 2715, 2728, 2736, 2743, 2760, 2762, 2764, 2771, 2784, 2790,
2791, 2801, 2822, 2828, 2849, 2850, 2851, 2854, 2873, 2875, 2882,
2883, 2884, 2893, 2919, 2923, 2931, 2934, 2942, 2943, 2949, 2954,
2959, 2960, 2976, 3011, 3018, 3049, 3050, 3051, 3053, 3057, 3067,
3069, 3072, 3099, 3101, 3112, 3114, 3117, 3120, 3122, 3146, 3169,
3170, 3189, 3192, 3194, 3195, 3197, 3199, 3200, 3214, 3216, 3217,
3223, 3225, 3231, 3232, 3238, 3240, 3251, 3252, 3253, 3254, 3260,
3261, 3263, 3278, 3279, 3280, 3284, 3290, 3298, 3299, 3312, 3313,
3319, 3326, 3331, 3332, 3336, 3337, 3338, 3339, 3341, 3345, 3346,
3350, 3351, 3360, 3361, 3370, 3373, 3387, 3389, 3398, 3401, 3403,
3404, 3408, 3411, 3414, 3415, 3416, 3422, 3428, 3432, 3433, 3434,
3438, 3439, 3447, 3450, 3453, 3465, 3467, 3469, 3473, 3474, 3476,
3483, 3485, 3488, 3504, 3506, 3507, 3509, 3510, 3513, 3517, 3533,
3543, 3557, 3561, 3574, 3597, 3598, 3599, 3608, 3614, 3620, 3621,
3622, 3623, 3626, 3628, 3629, 3630, 3631, 3633, 3634, 3639, 3651

document seen concerning soybeans in a certain U.S. state 19, 60,
108, 420, 447

United States–States–Indiana 109, 123, 124, 125, 129, 150, 159,
162, 170, 190, 213, 214, 221, 224, 228, 253, 255, 289, 312, 314,
315, 357, 384, 385, 427, 431, 437, 442, 445, 448, 453, 460, 466,
477, 480, 491, 495, 502, 532, 533, 545, 565, 569, 577, 583, 585,
586, 587, 588, 595, 596, 611, 620, 621, 625, 647, 650, 662, 669,
678, 699, 701, 702, 712, 728, 737, 738, 741, 754, 756, 767, 773,
775, 788, 812, 816, 838, 857, 868, 876, 877, 884, 885, 906, 912,
917, 923, 933, 946, 958, 981, 1003, 1005, 1008, 1009, 1040, 1055,
1095, 1130, 1169, 1172, 1188, 1253, 1268, 1280, 1316, 1328, 1331,
1332, 1368, 1392, 1442, 1453, 1544, 1557, 1575, 1606, 1713, 1714,
1872, 1873, 1952, 2138, 2156, 2158, 2192, 2212, 2266, 2268, 2336,
2409, 2416, 2464, 2465, 2552, 2553, 2603, 2697, 2708, 2816, 2822,
2907, 2949, 2957, 3018, 3037, 3069, 3074, 3099, 3146, 3150, 3176,
3194, 3225, 3263, 3278, 3279, 3326, 3328, 3336, 3371, 3387, 3411,
3503, 3506, 3540

United States–States–Kentucky 126, 162, 184, 213, 214, 255, 376,
442, 445, 477, 663, 737, 1040, 1055, 1139, 1251, 1254, 1268, 1306,
1332, 1428, 1469, 1721, 1762, 1906, 2551, 2596, 2615, 3118

United States–States–Introduction of Soybeans to. Earliest

United States–States–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
U.S. state 19, 60, 97, 108, 420, 447
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain U.S. state
19, 60, 108, 170, 227, 420, 447
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain U.S. state 19, 60, 97, 108, 170, 227, 420, 447
United States–States–Iowa 81, 95, 100, 129, 133, 328, 412, 436,
438, 442, 495, 502, 506, 547, 548, 562, 588, 620, 625, 650, 671,
699, 701, 712, 725, 726, 728, 737, 743, 754, 765, 773, 775, 811,
813, 824, 835, 838, 849, 855, 857, 879, 880, 883, 884, 889, 912,
915, 924, 933, 951, 958, 964, 967, 981, 982, 989, 1003, 1005, 1008,
1009, 1028, 1038, 1059, 1072, 1093, 1095, 1104, 1124, 1127, 1129,
1141, 1148, 1153, 1159, 1160, 1172, 1178, 1183, 1189, 1194, 1208,
1217, 1218, 1225, 1230, 1243, 1269, 1277, 1299, 1300, 1328, 1332,
1389, 1392, 1398, 1399, 1414, 1453, 1477, 1492, 1507, 1517, 1544,
1569, 1575, 1576, 1577, 1580, 1588, 1619, 1633, 1665, 1711, 1712,
1724, 1762, 1775, 1797, 1847, 1851, 1852, 1872, 1873, 1878, 1952,
1963, 2007, 2022, 2032, 2036, 2138, 2209, 2228, 2239, 2300, 2327,
2334, 2336, 2341, 2426, 2460, 2464, 2499, 2515, 2545, 2552, 2553,
2579, 2603, 2612, 2641, 2703, 2727, 2732, 2761, 2773, 2820, 2824,
2920, 2949, 2965, 3005, 3018, 3031, 3037, 3092, 3117, 3118, 3122,
3146, 3165, 3190, 3194, 3203, 3214, 3222, 3226, 3231, 3249, 3263,
3273, 3278, 3279, 3326, 3339, 3345, 3346, 3365, 3370, 3387, 3393,
3406, 3408, 3411, 3413, 3414, 3426, 3427, 3428, 3456, 3483, 3497,
3501, 3504, 3506, 3515, 3518, 3527, 3533, 3546, 3554, 3564, 3569,
3589, 3596, 3597, 3603
United States–States–Kansas 91, 100, 102, 104, 105, 106, 108, 114,
115, 117, 119, 137, 150, 151, 152, 159, 170, 184, 187, 213, 214,
432, 471, 477, 606, 670, 699, 701, 712, 737, 750, 753, 811, 898,
901, 929, 933, 949, 1008, 1009, 1191, 1268, 1328, 1661, 1724,
1965, 2037, 2200, 2425, 2489, 2595, 2617, 2701, 2723, 3073, 3226,
3352, 3387, 3411, 3610, 3613

United States–States–Louisiana 152, 184, 192, 231, 249, 388, 445,
471, 495, 555, 557, 563, 590, 615, 616, 640, 737, 767, 873, 880,
882, 888, 890, 896, 901, 933, 948, 954, 957, 965, 966, 967, 981,
997, 998, 1040, 1081, 1113, 1158, 1161, 1163, 1268, 1302, 1328,
1332, 1335, 1336, 1496, 1554, 1628, 1673, 1676, 1679, 1750, 1751,
1766, 1778, 1791, 1815, 1840, 1845, 1849, 1851, 1852, 1853, 1862,
1967, 1989, 2133, 2164, 2232, 2276, 2379, 2380, 2384, 2683, 3443,
3454, 3455, 3459, 3461, 3477, 3478, 3503, 3597, 3610
United States–States–Maine 104, 750, 2228, 3356, 3359
United States–States–Maryland 83, 160, 162, 320, 352, 449, 620,
691, 702, 712, 737, 745, 804, 818, 854, 862, 871, 894, 934, 979,
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981, 1025, 1028, 1040, 1088, 1089, 1107, 1172, 1186, 1190, 1268,
1276, 1306, 1331, 1332, 1379, 1431, 1457, 1471, 1520, 1529, 1543,
1575, 1602, 1606, 1615, 1633, 1679, 1704, 1771, 1835, 1849, 1885,
1912, 1928, 2030, 2101, 2290, 2318, 2328, 2333, 2376, 2382, 2435,
2445, 2464, 2465, 2490, 2499, 2528, 2655, 2661, 2662, 2768, 2922,
2961, 3006, 3043, 3054, 3096, 3177, 3194, 3219, 3280, 3381, 3382,
3425, 3438, 3473, 3476, 3610
United States–States–Massachusetts 90, 119, 149, 150, 162, 170,
187, 209, 290, 297, 432, 712, 836, 1196, 1740, 1814, 2265, 2287,
2402, 2617, 2773, 2988, 3370
United States–States–Michigan 96, 138, 150, 156, 408, 442, 493,
498, 699, 701, 737, 750, 765, 770, 933, 1005, 1008, 1009, 1061,
1140, 1196, 1268, 1293, 1326, 1328, 1720, 1737, 1952, 2139, 2228,
2331, 2429, 2570, 2579, 2773, 2800, 2804, 2949, 2967, 3099, 3128,
3129, 3176, 3194, 3225, 3233, 3249, 3279, 3387, 3411, 3444, 3516,
3520, 3613, 3618, 3633, 3656, 3657
United States–States–Minnesota 108, 112, 162, 170, 408, 494, 650,
699, 701, 723, 737, 739, 753, 754, 757, 767, 811, 842, 886, 893,
899, 912, 933, 941, 975, 981, 993, 1000, 1005, 1008, 1009, 1057,
1061, 1074, 1092, 1127, 1140, 1166, 1204, 1262, 1268, 1328, 1332,
1392, 1409, 1412, 1430, 1448, 1453, 1527, 1544, 1575, 1586, 1649,
1716, 1724, 1832, 1852, 1891, 1915, 1927, 1999, 2007, 2039, 2047,
2097, 2138, 2141, 2242, 2276, 2334, 2464, 2497, 2499, 2552, 2603,
2678, 2699, 2717, 2894, 2949, 2974, 3062, 3071, 3092, 3097, 3122,
3146, 3163, 3165, 3175, 3194, 3225, 3263, 3283, 3303, 3324, 3326,
3375, 3377, 3387, 3409, 3411, 3434, 3489, 3515, 3520, 3521, 3536,
3627
United States–States–Mississippi 170, 192, 231, 255, 291, 349, 374,
488, 490, 502, 563, 597, 620, 712, 737, 754, 755, 825, 873, 880,
881, 882, 883, 894, 896, 897, 903, 911, 912, 933, 945, 957, 965,
966, 967, 981, 984, 997, 998, 1005, 1011, 1028, 1040, 1052, 1065,
1066, 1070, 1099, 1110, 1134, 1136, 1155, 1156, 1158, 1161, 1163,
1164, 1169, 1170, 1172, 1179, 1180, 1209, 1210, 1233, 1235, 1237,
1251, 1254, 1255, 1268, 1271, 1274, 1296, 1302, 1305, 1306, 1330,
1332, 1334, 1335, 1336, 1338, 1360, 1368, 1371, 1372, 1373, 1374,
1377, 1395, 1405, 1411, 1428, 1436, 1439, 1452, 1458, 1469, 1478,
1490, 1492, 1495, 1496, 1500, 1507, 1524, 1525, 1539, 1540, 1543,
1544, 1549, 1561, 1562, 1563, 1564, 1565, 1567, 1570, 1575, 1582,
1596, 1597, 1601, 1604, 1606, 1616, 1617, 1625, 1631, 1634, 1635,
1638, 1642, 1643, 1645, 1661, 1697, 1700, 1701, 1713, 1719, 1724,
1766, 1769, 1775, 1778, 1783, 1792, 1810, 1814, 1818, 1843, 1849,
1851, 1852, 1855, 1862, 1873, 1875, 1890, 1903, 1912, 1931, 1977,
2023, 2037, 2038, 2047, 2092, 2110, 2119, 2132, 2135, 2141, 2143,
2146, 2163, 2164, 2168, 2182, 2187, 2241, 2256, 2259, 2261, 2266,
2267, 2268, 2276, 2278, 2308, 2326, 2328, 2336, 2354, 2378, 2415,
2421, 2424, 2464, 2465, 2466, 2469, 2478, 2480, 2486, 2488, 2492,
2493, 2494, 2496, 2528, 2532, 2543, 2544, 2545, 2546, 2552, 2553,
2592, 2593, 2594, 2603, 2615, 2633, 2683, 2715, 2722, 2740, 2760,
2772, 2783, 2792, 2821, 2839, 2850, 2869, 2910, 2915, 2926, 2927,
2929, 2930, 2967, 3015, 3016, 3023, 3064, 3070, 3076, 3104, 3125,
3169, 3177, 3185, 3219, 3241, 3245, 3246, 3250, 3263, 3296, 3351,
3461, 3465, 3474, 3482, 3503, 3610
United States–States–Missouri 19, 119, 215, 234, 255, 400, 418,
440, 448, 459, 478, 498, 598, 620, 638, 647, 669, 678, 699, 701,
702, 712, 737, 791, 811, 849, 857, 878, 884, 894, 897, 901, 904,

911, 912, 915, 933, 957, 966, 967, 970, 981, 989, 1008, 1009, 1027,
1028, 1052, 1076, 1081, 1086, 1113, 1127, 1137, 1172, 1175, 1212,
1213, 1231, 1241, 1251, 1268, 1271, 1274, 1281, 1294, 1295, 1306,
1328, 1331, 1332, 1334, 1335, 1336, 1340, 1346, 1363, 1368, 1371,
1374, 1378, 1401, 1404, 1407, 1414, 1428, 1452, 1458, 1463, 1469,
1492, 1493, 1523, 1528, 1531, 1538, 1544, 1575, 1577, 1596, 1598,
1606, 1609, 1610, 1611, 1613, 1616, 1647, 1669, 1697, 1713, 1714,
1715, 1762, 1766, 1791, 1810, 1849, 1851, 1852, 1853, 1900, 2083,
2102, 2108, 2115, 2135, 2143, 2162, 2164, 2205, 2240, 2266, 2276,
2416, 2464, 2465, 2480, 2499, 2500, 2512, 2515, 2529, 2547, 2552,
2553, 2594, 2603, 2615, 2653, 2678, 2682, 2683, 2700, 2760, 2769,
2845, 2890, 2910, 2918, 2920, 2921, 2934, 2947, 2949, 2971, 2984,
3061, 3069, 3073, 3146, 3159, 3194, 3209, 3214, 3225, 3244, 3249,
3256, 3257, 3272, 3282, 3292, 3296, 3355, 3363, 3387, 3411, 3414,
3418, 3430, 3441, 3463, 3477, 3506, 3511, 3525, 3526, 3560, 3573,
3586, 3607, 3610, 3627, 3628, 3659
United States–States–Montana 753, 767, 886, 2168, 3233, 3279
United States–States–Nebraska 142, 144, 227, 255, 317, 328, 672,
699, 701, 765, 811, 834, 884, 922, 933, 1148, 1268, 1332, 1344,
1483, 1499, 1509, 1669, 1762, 1799, 2416, 2509, 3018, 3066, 3069,
3100, 3226, 3280, 3370, 3387, 3411, 3520
United States–States–Nevada 2988
United States–States–New Hampshire 737, 1514, 3326
United States–States–New Jersey 60, 77, 78, 170, 246, 402, 683,
737, 952, 986, 1018, 1084, 1484, 1557, 2130, 2228, 2246, 2632,
2792, 3376, 3400
United States–States–New Mexico 545, 753, 1306
United States–States–New York 20, 23, 113, 141, 145, 156, 227,
229, 255, 282, 408, 415, 430, 445, 461, 595, 662, 712, 737, 742,
745, 858, 936, 946, 1047, 1117, 1191, 1196, 1314, 1737, 1874,
2199, 2228, 2313, 2674, 2745, 2773, 2801, 2924, 2949, 3003, 3005,
3019, 3037, 3050, 3069, 3122, 3172, 3176, 3293, 3316, 3470, 3480,
3574, 3606
United States–States–North Carolina 88, 91, 92, 117, 141, 161, 162,
170, 177, 181, 192, 213, 214, 222, 236, 255, 262, 267, 281, 282,
289, 291, 308, 317, 324, 328, 338, 344, 350, 353, 366, 367, 369,
370, 404, 408, 409, 422, 432, 433, 440, 442, 445, 459, 469, 471,
477, 487, 494, 502, 520, 521, 522, 523, 526, 527, 528, 529, 545,
563, 573, 575, 593, 595, 598, 602, 620, 636, 637, 641, 647, 667,
702, 703, 712, 736, 737, 754, 759, 774, 806, 846, 860, 873, 880,
881, 882, 883, 892, 912, 921, 927, 932, 933, 940, 950, 955, 957,
965, 966, 967, 974, 981, 990, 999, 1016, 1022, 1028, 1031, 1032,
1040, 1052, 1055, 1058, 1067, 1082, 1096, 1097, 1099, 1113, 1123,
1134, 1144, 1147, 1151, 1154, 1161, 1163, 1164, 1170, 1172, 1177,
1181, 1187, 1192, 1205, 1206, 1216, 1229, 1231, 1233, 1235, 1241,
1245, 1248, 1250, 1251, 1254, 1263, 1264, 1268, 1271, 1274, 1275,
1278, 1301, 1306, 1334, 1335, 1336, 1341, 1358, 1368, 1371, 1374,
1387, 1392, 1403, 1405, 1411, 1428, 1452, 1458, 1459, 1469, 1492,
1501, 1507, 1538, 1544, 1596, 1603, 1606, 1614, 1616, 1617, 1647,
1689, 1722, 1752, 1766, 1791, 1809, 1848, 1849, 1851, 1852, 1855,
1905, 1996, 2003, 2007, 2044, 2076, 2100, 2110, 2118, 2141, 2143,
2164, 2266, 2268, 2276, 2336, 2362, 2363, 2389, 2466, 2499, 2500,
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2550, 2552, 2553, 2592, 2593, 2594, 2603, 2615, 2639, 2705, 2729,
2756, 2822, 2825, 2840, 2887, 2920, 2957, 2959, 3107, 3118, 3274,
3339, 3344, 3399, 3438, 3445, 3548, 3610
United States–States–North Dakota 699, 701, 737, 817, 933, 1008,
1009, 1061, 1089, 1268, 1324, 1332, 2151, 3411, 3520
United States–States–Ohio 21, 23, 155, 187, 190, 193, 213, 214,
253, 255, 283, 314, 346, 348, 357, 365, 368, 372, 376, 442, 444,
477, 496, 502, 580, 595, 618, 650, 669, 678, 683, 699, 701, 712,
716, 737, 743, 744, 754, 756, 773, 802, 812, 835, 838, 857, 876,
884, 889, 912, 933, 968, 981, 991, 1005, 1008, 1009, 1012, 1013,
1047, 1083, 1112, 1121, 1182, 1213, 1245, 1268, 1304, 1328, 1332,
1366, 1368, 1453, 1455, 1456, 1462, 1691, 1693, 1694, 1695, 1760,
1797, 2138, 2148, 2194, 2268, 2276, 2331, 2336, 2411, 2464, 2499,
2552, 2553, 2603, 2612, 2632, 2677, 2720, 2748, 2749, 2817, 2949,
2997, 3066, 3069, 3099, 3100, 3118, 3146, 3189, 3280, 3387, 3411,
3503, 3533, 3559
United States–States–Oklahoma 151, 152, 159, 184, 255, 607, 737,
754, 846, 873, 880, 881, 882, 901, 920, 933, 965, 1075, 1268, 1849,
2587, 2632, 2868, 3179, 3610
United States–States–Oregon 153, 233, 275, 435, 737, 753, 808,
810, 1257, 2228, 2678, 3197, 3356, 3359
United States–States–Pennsylvania 100, 119, 145, 198, 242, 315,
347, 375, 558, 737, 809, 812, 839, 858, 959, 977, 984, 1196, 1199,
1389, 1414, 1482, 1723, 1872, 2228, 2632, 2684, 2856, 3480
United States–States–Rhode Island 150, 170, 178, 814
United States–States–South Carolina 84, 127, 128, 135, 136, 174,
190, 192, 251, 255, 315, 328, 409, 435, 471, 502, 516, 524, 563,
598, 635, 737, 753, 846, 857, 873, 880, 881, 882, 915, 928, 933,
957, 965, 967, 997, 1010, 1015, 1040, 1067, 1113, 1152, 1161,
1163, 1164, 1235, 1268, 1332, 1334, 1335, 1336, 1353, 1384, 1392,
1405, 1411, 1452, 1492, 1507, 1532, 1584, 1656, 1699, 1703, 1768,
1770, 1791, 1807, 1808, 1849, 1851, 1852, 1873, 1896, 2007, 2127,
2143, 2268, 2276, 2322, 2336, 2394, 2403, 2499, 2515, 2523, 2541,
2543, 2544, 2545, 2546, 2547, 2548, 2549, 2550, 2551, 2552, 2603,
2689, 2731, 2746, 2828, 2873, 2952, 3118, 3316, 3536, 3610
United States–States–South Dakota 291, 406, 701, 933, 1008, 1009,
1089, 1140, 1268, 1702, 2228, 2279, 3387, 3411, 3489, 3645
United States–States–Tennessee 158, 162, 170, 184, 212, 213, 214,
222, 255, 315, 346, 416, 477, 737, 862, 873, 880, 881, 882, 933,
957, 958, 965, 967, 1040, 1172, 1229, 1231, 1242, 1251, 1267,
1268, 1271, 1274, 1288, 1306, 1311, 1371, 1374, 1403, 1458, 1538,
1606, 1608, 1647, 1651, 1743, 1791, 1851, 1852, 1853, 1989, 2268,
2370, 2466, 2553, 2593, 2594, 2615, 2687, 2926, 2927, 3106, 3113,
3250, 3293, 3346, 3592, 3624, 3625
United States–States–Texas 157, 255, 269, 449, 471, 614, 737, 753,
873, 880, 881, 882, 901, 933, 965, 1113, 1232, 1306, 1392, 1840,
1849, 1872, 1873, 2011, 2138, 2172, 2234, 2241, 2268, 2326, 2674,
2683, 2744, 2886, 3005, 3194, 3234, 3293, 3387, 3586, 3610
United States–States–Utah 2154, 3506

United States–States–Vermont 1814, 2228
United States–States–Virginia 109, 139, 162, 170, 174, 207, 213,
214, 255, 291, 302, 324, 325, 340, 375, 442, 445, 464, 471, 477,
494, 498, 502, 558, 618, 620, 633, 685, 737, 750, 772, 773, 815,
818, 829, 873, 880, 882, 911, 915, 919, 933, 965, 994, 1030, 1040,
1043, 1113, 1268, 1275, 1306, 1328, 1336, 1371, 1374, 1428, 1469,
1538, 1552, 1606, 1672, 1710, 1849, 1873, 1928, 2013, 2336, 2382,
2541, 2676, 2704, 2960, 2983, 3116, 3160, 3161, 3177, 3378, 3448,
3459, 3485, 3610, 3613
United States–States–Washington state 153, 315, 408, 753, 767,
865, 946, 1814, 2033, 2516, 2632, 2773, 3009, 3046, 3142, 3258,
3279, 3300, 3356, 3359, 3479, 3594, 3604
United States–States–West Virginia 230, 712, 737, 745, 915, 919
United States–States–Wisconsin 96, 100, 108, 112, 154, 170, 243,
254, 265, 317, 327, 341, 343, 344, 346, 362, 366, 369, 370, 381,
405, 407, 408, 421, 432, 437, 467, 468, 482, 495, 545, 576, 620,
668, 699, 701, 702, 712, 737, 750, 753, 765, 767, 811, 841, 857,
876, 891, 902, 912, 918, 933, 946, 981, 1005, 1008, 1009, 1061,
1082, 1087, 1118, 1196, 1268, 1332, 1716, 1759, 1913, 2063, 2138,
2270, 2360, 2552, 2564, 2603, 2617, 2656, 2665, 2854, 2920, 3076,
3174, 3176, 3194, 3233, 3279, 3294, 3297, 3306, 3330, 3346, 3352,
3370, 3387, 3411, 3434, 3438, 3446, 3485, 3520, 3572, 3627, 3636
United States–States–Wyoming 447, 767, 833, 900, 938, 946, 960,
988, 1020, 1049, 1053
Upjohn, Inc. Named Pharmacia & Upjohn since 2 Nov. 1995 1872,
1952, 1963, 2032, 2138, 2761, 3233, 3278, 3279
Urbana Laboratories (Urbana, Illinois), Maker of Legume
Inoculants. Founded by Albert Lemuel Whiting in 1919 493, 820,
1878
U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 699, 700,
701, 707, 725, 726, 736, 754, 759, 853, 855, 873, 878, 880, 881,
882, 883, 884, 905, 907, 912, 933, 957, 958, 964, 965, 966, 967,
969, 970, 980, 981, 989, 997, 998, 1005, 1008, 1009, 1016, 1028,
1040, 1052, 1059, 1061, 1095, 1130, 1140, 1169, 1172, 1190, 1208,
1218, 1219, 1220, 1221, 1222, 1233, 1238, 1299, 1300, 1409, 1412,
1428, 1431, 1469, 1476, 1539, 1557, 1661, 1713, 1714, 1724, 1789,
1790, 1843, 1849, 1851, 1852, 1853, 1869, 1879, 1981, 2007, 2128,
2192, 2266, 2268, 2336, 2464, 2465, 2552, 2592, 2603, 2934, 3280,
3610
USA. See United States of America
USA–Food uses of soybeans, early. See Historical–Documents
about Food Uses of Soybeans (or recipes) in the USA before 1900
USDA. See United States Department of Agriculture
USDA National Agricultural Library (NAL, Beltsville, Maryland).
See National Agricultural Library (NAL, Beltsville, Maryland)
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USSR. See Europe, Eastern–USSR
Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and
Their Authors
Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La
Sierra, California) 2331
Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati
Ghee) 1893, 2481, 2977
Vanuatu. See Oceania
Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen
Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special
High Protein
Varieties, soybean–Chinese. See Chinese Soybean Types and
Varieties
Varieties, soybean–European Chinese. See European Soybean Types
and Varieties
Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties
Variety development. See Breeding or Selection of Soybeans for
Use as Soy Oil or Meal
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 170, 182, 185, 189, 213, 214, 232,
263, 266, 275, 288, 291, 296, 341, 347, 396, 397, 409, 434, 438,
477, 537, 545, 585, 593, 601, 607, 611, 622, 657, 666, 670, 685,
715, 759, 763, 764, 770, 777, 784, 808, 810, 872, 878, 886, 900,
913, 958, 995, 1008, 1009, 1010, 1015, 1020, 1021, 1043, 1049,
1050, 1055, 1059, 1064, 1088, 1107, 1120, 1155, 1161, 1163, 1164,
1170, 1297, 1306, 1327, 1329, 1330, 1333, 1377, 1392, 1395, 1425,
1435, 1459, 1476, 1524, 1538, 1539, 1544, 1563, 1582, 1589, 1590,
1592, 1595, 1596, 1600, 1602, 1614, 1615, 1618, 1625, 1631, 1632,
1638, 1643, 1674, 1686, 1688, 1704, 1713, 1714, 1724, 1727, 1733,
1766, 1771, 1782, 1787, 1789, 1790, 1794, 1825, 1827, 1836, 1849,
1855, 1872, 1873, 1875, 1876, 1886, 1893, 1905, 1916, 1919, 1920,
1921, 1922, 1931, 1961, 1962, 1963, 1973, 1976, 2019, 2032, 2035,
2040, 2046, 2055, 2060, 2066, 2073, 2078, 2095, 2117, 2132, 2138,
2164, 2169, 2179, 2180, 2185, 2192, 2193, 2209, 2258, 2265, 2275,
2302, 2336, 2344, 2357, 2362, 2397, 2398, 2399, 2416, 2427, 2429,
2442, 2453, 2466, 2477, 2488, 2496, 2504, 2510, 2517, 2519, 2522,
2537, 2539, 2559, 2570, 2577, 2579, 2586, 2593, 2594, 2600, 2601,
2602, 2606, 2607, 2612, 2628, 2639, 2640, 2644, 2664, 2667, 2686,
2704, 2724, 2740, 2765, 2766, 2776, 2777, 2783, 2790, 2806, 2817,
2821, 2827, 2829, 2830, 2832, 2834, 2835, 2844, 2849, 2850, 2851,
2871, 2885, 2894, 2914, 2915, 2916, 2917, 2929, 2930, 2934, 2941,
2944, 2952, 2967, 2969, 2984, 2991, 2992, 2997, 3015, 3016, 3023,
3125, 3135, 3145, 3185, 3235, 3255, 3268, 3274, 3280, 3299, 3301,
3307, 3309, 3388, 3389, 3548, 3610, 3630, 3640

Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 1633, 1692, 1890, 2006, 2084,
2410, 2608, 2635, 2690, 3018, 3021, 3044, 3045, 3066, 3126, 3127,
3128, 3129, 3145, 3158, 3326, 3368, 3397, 3533
Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Breeding or Evaluation of Soybeans for Seed
Quality, such as Low in Trypsin Inhibitors, Lipoxygenase, Linolenic
Acid, etc., Germplasm Collections and Resources, and Gene Banks,
Introduction of Soybeans (as to a Nation, State, or Region, with P.I.
Numbers for the USA) and Selection, Irradiation of Soybeans for
Breeding and Variety Development
Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of
Variety names of early U.S. soybeans. See Lists and Descriptions
(Ofﬁcial) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms
Veganism. See Vegetarianism–Veganism
Vegetable oils. See Speciﬁc Oilseeds such as Peanut Oil, Sesame
Oil, Sunﬂower Oil, etc
Vegetable soybeans. See Green Vegetable Soybeans
Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
Information About, Not Including Use As Green Vegetable
Soybeans
Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
Vegetarian and Vegan Diets–Nutrition / Nutritional Aspects–
Children and Teenagers 2978
Vegetarian Diets–Medical Aspects–Cancer 2978, 2979, 3172
Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 191
Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 958
Vegetarian or Vegan Restaurants or Cafeterias 1740, 1764
Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”)
(1869-1948), Graham, Sylvester (1794-1851), Seventh-day
Adventists–White, Ellen G. (1827-1915)
Vegetarianism, Athletics / Sports, and Athletes 2979
Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 49, 191, 958, 1723, 1737, 1740, 1764, 1773, 3080, 3172,
3539
Vegetarianism–Efﬁciency of Plants Much Greater Than Animals in
Producing Food from a Given Input of Energy, Land, or Water. Also
Called Political Economy 1874, 1913
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Vegetarianism: Meat / Flesh Food Consumption–Statistics,
Problems (Such as Diseases in or Caused by Flesh Foods),
or Trends in Documents Not About Vegetarianism. See Also:
Vegetarianism–Spongiform Encephalopathies /Diseases 1196
Vegetarianism–Seventh-day Adventist Work with 958, 1737, 1740,
1764
Vegetarianism, the Environment, and Ecology 1773, 2979
Vegetarianism–Transmissible Spongiform Encephalopathies (TSE,
Brain Diseases), Including Prions, “Mad-Cow Disease,” Bovine
Spongiform Encephalopathy (BSE), Creutzfeldt-Jakob Disease
(CJD), Scrapie, etc.. 3213, 3215
Vegetarianism–Veganism–Concerning a Plant-Based or Vegan
Diet and Lifestyle Free of All Animal Products, Including Dairy
Products, Eggs, and in Some Cases Honey and Leather 65, 2978,
2979
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions
(Colleges, Main-Stream Restaurants, Cafeterias, Fast Food Outlets,
Hospitals, etc.). See also Vegetarian Restaurants 1764
Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis.
Formerly called Banana Bean (Rarely) or Velvetbean 127, 131, 192,
199, 213, 219, 263, 295, 318, 423, 455, 472, 474, 475, 476, 524,
614, 615, 616, 640, 849, 1055, 1094, 1546, 2251, 2269, 2543, 2733
Viability and life-span of soybean seeds. See Storage of Seeds
Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 1148,
1600, 2521, 2608, 3099
Videotapes or References to Video Tapes 3018, 3084
Vigna mungo. See Black gram or urd
Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea
Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the
Limagrain Group (Groupe Limagrain) and is now ofﬁcially named
Vilmorin s.a.. 22, 65, 76, 170, 397, 693, 801, 867, 3263
Vitamin E (Eight Forms of Tocopherol, Natural Powerful
Antioxidants) 2285, 2411, 2414, 2590, 2674, 2896
Vitamins (General) 432, 714, 758, 958, 1840, 2234, 2632
Vitamins in a vegetarian diet. See Vegetarian Diets–Nutrition /
Nutritional Aspects–Vitamins
Vitasoy International Holdings Ltd. (Hong Kong Soya Bean
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc.,
(Brisbane, California–south of San Francisco). Including Nasoya

Foods (from Aug. 1990) and Azumaya Inc. (from May 1993).
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started
in March 1940 2773, 3129
Voandzeia subterranea or Voandzou. See Bambarra groundnuts
War, Civil, USA. See Civil War in USA (1861-1865)
War Food Administration of USDA. See United States Department
of Agriculture (USDA)–War Food Administration (WFA)
War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods
War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans
and Soyfoods
War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods
Waste Management, Treatment, and Disposal. See also:
Environmental Issues and Concerns 2796
Water Issues and Vegetarianism 1773, 2979
Water Use, Misuse, and Scarcity–Environmental Issues 2745, 2902,
2903, 3003
Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods
Websites or Information on the World Wide Web or Internet 3194,
3195, 3197, 3209, 3273, 3284, 3336, 3345, 3356, 3360, 3370, 3376,
3399, 3436, 3450, 3459, 3485, 3506
Wedge press. See Soybean Crushing–Equipment–Wedge Press
Weeds–Control and Herbicide Use 3, 5, 7, 9, 11, 12, 13, 14, 15, 16,
17, 21, 22, 32, 33, 36, 38, 40, 44, 49, 61, 64, 71, 72, 76, 77, 78, 82,
84, 85, 90, 92, 97, 98, 100, 102, 107, 114, 117, 121, 124, 125, 129,
133, 137, 138, 139, 145, 149, 155, 156, 166, 168, 181, 184, 193,
200, 209, 221, 224, 227, 235, 236, 244, 249, 250, 253, 258, 262,
281, 283, 287, 302, 307, 312, 336, 347, 351, 357, 362, 368, 372,
376, 412, 418, 425, 431, 433, 436, 437, 438, 466, 467, 474, 475,
494, 502, 504, 506, 509, 511, 525, 530, 537, 542, 547, 548, 549,
557, 562, 564, 565, 576, 577, 580, 583, 585, 586, 587, 588, 597,
598, 613, 617, 620, 621, 623, 625, 634, 646, 649, 650, 658, 662,
664, 671, 672, 678, 687, 690, 696, 703, 708, 709, 710, 712, 716,
717, 723, 725, 726, 728, 729, 730, 738, 741, 742, 743, 744, 745,
756, 758, 764, 768, 774, 777, 788, 791, 797, 801, 812, 819, 820,
821, 827, 828, 834, 838, 840, 841, 847, 851, 865, 868, 877, 883,
884, 911, 944, 945, 951, 952, 963, 964, 966, 968, 976, 982, 984,
990, 991, 993, 1012, 1013, 1016, 1022, 1026, 1033, 1040, 1057,
1058, 1059, 1064, 1065, 1066, 1068, 1070, 1074, 1076, 1078, 1081,
1083, 1084, 1088, 1093, 1095, 1098, 1109, 1110, 1111, 1112, 1121,
1137, 1138, 1139, 1141, 1142, 1145, 1154, 1155, 1156, 1157, 1158,
1159, 1160, 1166, 1169, 1171, 1174, 1182, 1183, 1184, 1186, 1190,
1191, 1198, 1200, 1201, 1202, 1203, 1204, 1207, 1208, 1209, 1210,
1211, 1212, 1213, 1215, 1218, 1224, 1227, 1233, 1235, 1236, 1237,
1243, 1246, 1256, 1262, 1267, 1269, 1276, 1277, 1279, 1281, 1283,
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1287, 1291, 1293, 1294, 1295, 1297, 1299, 1300, 1312, 1318, 1328,
1330, 1331, 1332, 1336, 1338, 1339, 1340, 1343, 1344, 1345, 1346,
1359, 1360, 1361, 1362, 1366, 1370, 1378, 1379, 1387, 1390, 1393,
1396, 1397, 1398, 1399, 1403, 1404, 1409, 1414, 1415, 1425, 1428,
1432, 1434, 1436, 1437, 1438, 1439, 1442, 1443, 1448, 1449, 1450,
1451, 1452, 1454, 1458, 1462, 1466, 1469, 1470, 1471, 1472, 1473,
1478, 1480, 1482, 1483, 1484, 1485, 1486, 1487, 1488, 1489, 1490,
1491, 1492, 1493, 1494, 1495, 1496, 1497, 1498, 1499, 1501, 1502,
1503, 1509, 1510, 1513, 1514, 1515, 1520, 1523, 1524, 1525, 1527,
1528, 1529, 1530, 1531, 1532, 1536, 1539, 1540, 1542, 1543, 1544,
1546, 1547, 1548, 1549, 1550, 1551, 1554, 1555, 1556, 1559, 1560,
1561, 1563, 1564, 1565, 1567, 1568, 1570, 1573, 1575, 1579, 1581,
1585, 1586, 1596, 1597, 1598, 1599, 1600, 1601, 1603, 1606, 1614,
1615, 1618, 1619, 1620, 1622, 1625, 1628, 1629, 1631, 1632, 1637,
1643, 1646, 1648, 1655, 1656, 1662, 1667, 1668, 1670, 1674, 1675,
1677, 1678, 1681, 1682, 1684, 1686, 1687, 1690, 1693, 1696, 1697,
1698, 1704, 1706, 1708, 1715, 1716, 1717, 1720, 1721, 1725, 1727,
1728, 1731, 1733, 1734, 1736, 1741, 1742, 1743, 1744, 1745, 1746,
1747, 1749, 1750, 1751, 1752, 1753, 1754, 1755, 1757, 1758, 1759,
1760, 1762, 1763, 1765, 1767, 1772, 1774, 1775, 1776, 1782, 1787,
1788, 1789, 1790, 1792, 1794, 1797, 1799, 1800, 1806, 1811, 1815,
1816, 1817, 1823, 1827, 1831, 1835, 1837, 1839, 1844, 1848, 1854,
1856, 1857, 1858, 1863, 1869, 1870, 1873, 1874, 1877, 1878, 1880,
1882, 1885, 1886, 1888, 1892, 1893, 1895, 1898, 1902, 1904, 1907,
1908, 1910, 1911, 1913, 1918, 1925, 1929, 1930, 1946, 1947, 1948,
1951, 1952, 1959, 1960, 1961, 1963, 1971, 1975, 1976, 1982, 1986,
1992, 1993, 1994, 1996, 1997, 1998, 1999, 2004, 2007, 2008, 2014,
2015, 2022, 2024, 2025, 2026, 2034, 2036, 2037, 2045, 2046, 2049,
2050, 2052, 2053, 2061, 2063, 2067, 2072, 2074, 2089, 2096, 2097,
2104, 2106, 2107, 2108, 2109, 2112, 2117, 2118, 2119, 2122, 2124,
2128, 2130, 2131, 2136, 2137, 2139, 2144, 2148, 2152, 2156, 2158,
2159, 2163, 2168, 2174, 2177, 2185, 2188, 2190, 2192, 2194, 2195,
2196, 2207, 2208, 2210, 2211, 2212, 2216, 2217, 2218, 2229, 2231,
2236, 2239, 2242, 2244, 2246, 2247, 2248, 2249, 2252, 2254, 2255,
2260, 2261, 2262, 2263, 2271, 2272, 2273, 2279, 2283, 2285, 2287,
2291, 2295, 2296, 2304, 2306, 2310, 2313, 2321, 2322, 2325, 2326,
2331, 2334, 2341, 2346, 2356, 2357, 2359, 2362, 2363, 2365, 2374,
2378, 2379, 2381, 2387, 2395, 2399, 2402, 2403, 2404, 2406, 2407,
2408, 2409, 2412, 2416, 2423, 2425, 2427, 2429, 2432, 2437, 2438,
2443, 2447, 2457, 2460, 2463, 2471, 2476, 2489, 2491, 2492, 2494,
2495, 2498, 2506, 2508, 2511, 2512, 2514, 2518, 2521, 2526, 2527,
2530, 2531, 2536, 2542, 2547, 2553, 2554, 2558, 2560, 2561, 2564,
2565, 2566, 2568, 2569, 2570, 2575, 2582, 2587, 2590, 2591, 2593,
2595, 2602, 2603, 2606, 2612, 2619, 2620, 2623, 2631, 2642, 2648,
2653, 2654, 2656, 2665, 2667, 2671, 2672, 2675, 2679, 2682, 2684,
2689, 2700, 2703, 2709, 2711, 2714, 2716, 2718, 2724, 2730, 2732,
2735, 2736, 2737, 2739, 2743, 2745, 2754, 2761, 2764, 2767, 2775,
2778, 2783, 2799, 2808, 2811, 2814, 2817, 2820, 2822, 2828, 2835,
2840, 2842, 2843, 2854, 2855, 2858, 2861, 2862, 2863, 2864, 2866,
2869, 2871, 2878, 2881, 2887, 2889, 2893, 2894, 2897, 2898, 2899,
2902, 2906, 2907, 2911, 2920, 2921, 2922, 2936, 2938, 2941, 2943,
2946, 2948, 2950, 2955, 2957, 2958, 2959, 2961, 2962, 2963, 2965,
2970, 2971, 2974, 2975, 2976, 2984, 2987, 2991, 2993, 2996, 3005,
3008, 3021, 3022, 3027, 3029, 3031, 3032, 3034, 3041, 3043, 3045,
3047, 3050, 3051, 3053, 3055, 3060, 3061, 3062, 3065, 3069, 3070,
3075, 3079, 3080, 3082, 3085, 3087, 3088, 3094, 3097, 3099, 3100,
3108, 3115, 3124, 3129, 3130, 3135, 3139, 3146, 3147, 3148, 3152,
3153, 3154, 3155, 3156, 3159, 3160, 3163, 3164, 3165, 3166, 3172,
3174, 3175, 3179, 3181, 3182, 3183, 3186, 3187, 3188, 3189, 3190,
3191, 3196, 3198, 3201, 3203, 3206, 3210, 3211, 3212, 3213, 3214,

3215, 3218, 3220, 3221, 3222, 3223, 3224, 3225, 3226, 3227, 3228,
3229, 3232, 3234, 3236, 3237, 3239, 3243, 3244, 3248, 3249, 3251,
3253, 3254, 3256, 3257, 3260, 3261, 3262, 3263, 3265, 3272, 3274,
3276, 3277, 3278, 3282, 3283, 3286, 3287, 3288, 3289, 3292, 3295,
3296, 3300, 3302, 3303, 3307, 3308, 3310, 3313, 3323, 3324, 3325,
3326, 3327, 3328, 3332, 3333, 3334, 3340, 3345, 3346, 3347, 3350,
3351, 3352, 3353, 3356, 3357, 3358, 3359, 3362, 3366, 3367, 3370,
3371, 3374, 3376, 3378, 3379, 3386, 3387, 3392, 3393, 3397, 3399,
3400, 3401, 3404, 3405, 3409, 3410, 3412, 3416, 3417, 3431, 3434,
3435, 3436, 3438, 3444, 3457, 3463, 3466, 3475, 3486, 3490, 3498,
3502, 3505, 3522, 3528, 3530, 3531, 3532, 3537, 3538, 3539, 3540,
3541, 3544, 3548, 3550, 3552, 3553, 3557, 3560, 3561, 3563, 3564,
3565, 3566, 3567, 3569, 3571, 3572, 3574, 3576, 3578, 3579, 3580,
3583, 3584, 3586, 3591, 3594, 3595, 3603, 3604, 3612, 3613, 3616,
3618, 3619, 3621, 3626, 3627, 3631, 3633, 3635, 3637, 3642, 3645,
3648, 3652, 3654, 3662
Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Wenger International Inc. See Extruder / Extrusion Cooker
Manufacturers–Wenger International Inc.
Western Samoa. See Oceania–Samoa
Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 146, 595, 958, 2331, 2909, 3174
Whip Topping (Non-Dairy–Resembles Whipped Cream or
Whipping Cream and Contains Soy Protein) 2579
Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modiﬁed Soy Protein Isolates with Whipping / Foaming
Properties Used to Replace Egg Albumen
White, Ellen G. (1827-1915). Co-Founder of Seventh-day Adventist
Church 1764
White soybeans. See Soybean Seeds–White
White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 2330, 2773, 3225, 3370, 3485
Whitehouse Products, Inc. See Delsoy Products, Inc.
Whiting, Albert Lemuel. See Urbana Laboratories
Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii
Company
Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling,
or Ground Raw with Water to a Fresh Puree or Slurry (Including
Japanese Gô) 34, 876, 2572, 2868
Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as
Food) 34, 47, 71, 91, 94, 126, 191, 249, 255, 282, 342, 357, 396,
432, 433, 504, 661, 693, 712, 714, 716, 735, 751, 753, 765, 805,
821, 827, 869, 876, 885, 958, 1001, 1017, 1026, 1050, 1088, 1653,
1773, 1836, 1893, 1958, 2028, 2084, 2121, 2129, 2208, 2363, 2604,

© Copyright Soyinfo Center 2019

HISTORY OF SOYBEAN PLANT PROTECTION (15 BCE to 2019) 1396
2608, 2686, 2779, 2943, 3113, 3609
Whole Dry Soybeans (Used Unprocessed as Feed) 102, 712, 1117

Worcestershire Sauce (Soy Sauce Was the Main Ingredient before
the 1940s). Including Lea & Perrins in England 172, 795

Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 253,
1280

Worcestershire Sauce–With Soy Sauce Used as an Ingredient 172,
795

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
82, 170, 244, 1088, 1432, 1890, 2197, 2275, 2327, 2389, 2517,
2555, 2601, 2969, 3038, 3057, 3199, 3231, 3338

World 191, 432, 704, 712, 718, 750, 801, 1088, 1412, 1434, 1469,
1840, 1978, 2022, 2023, 2057, 2112, 2167, 2234, 2251, 2253, 2312,
2362, 2363, 2445, 2454, 2539, 2582, 2590, 2659, 2715, 2732, 2764,
2903, 2931, 2965, 3274, 3314, 3339, 3341, 3345, 3422, 3433, 3438,
3439

Wild, perennial relatives of the soybean. See Neonotonia wightii
Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens,
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei,
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G.
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G.
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii
tomentella) (Former Names and Synonyms Include G. sericea, and
G. tomentosa) 82, 170, 540, 1238, 2009, 2275, 2555, 2771, 2961,
3038, 3049, 3051, 3057, 3067, 3070, 3104, 3170, 3231, 3242, 3319,
3361, 3432, 3509, 3513, 3620, 3639
Wild Soybeans (General) 60, 108, 112, 1843, 1961, 1962, 2068,
2123, 2319, 2320, 2515, 3101
Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax,
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell,
Iowa; started Jan. 1999) 2909, 3459
Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.
Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 161, 262, 737, 2268, 2639
Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow
Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984)
155, 184, 221, 257, 702, 1724, 3280
Winged Bean (Psophocarpus tetragonolobus) (Also Called FourAngled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea,
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis
or Kalamismis) 213, 293, 474, 475, 476, 762, 2046, 2286, 2370,
2383, 2391
WISHH (World Initiative for Soy in Human Health), and World Soy
Foundation (WSF). Projects of the American Soybean Association
(ASA) 3413
Woodworth, C.M. (1888-1960, Plant Breeder, Univ. of Illinois) 341,
495, 654, 737, 812, 878, 913, 2268, 2603, 2854

World Initiative for Soy in Human Health. See WISHH
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Population Growth (Human) and Related
Problems (Including Poverty), Sustainable Development and
Growth
World problems–Environmental issues & concerns. See
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Global Warming, etc.)
World Problems–Major (General) 3176
World Soy Foundation (WSF). See WISHH (World Initiative for
Soy in Human Health)
World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 733, 1428, 2234, 2312, 2590, 2847, 3557
World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 282, 328, 397, 530, 750, 1022,
1713, 1714, 3353
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 805, 810, 811, 812, 825, 827, 862, 868, 885, 931, 935,
944, 949, 958, 995, 1006, 1022, 1068, 1207, 1510, 1516, 1687,
1713, 1714, 1729, 1732, 1733, 1764, 2007, 2535, 2540, 2601, 2608,
2656, 2717, 2987, 3046
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 1328, 2331, 2632
Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 3485
Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 2617
Yellow soybeans. See Soybean Seeds–Yellow
Yield Statistics, Soybean 27, 32, 34, 39, 46, 47, 49, 60, 61, 67, 77,
81, 83, 89, 90, 102, 103, 112, 114, 119, 125, 126, 137, 155, 175,
177, 180, 182, 185, 187, 191, 192, 197, 213, 214, 218, 221, 227,
228, 232, 239, 244, 246, 255, 268, 275, 278, 296, 305, 316, 336,
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352, 356, 376, 417, 432, 474, 475, 476, 477, 490, 502, 506, 545,
548, 549, 554, 568, 588, 595, 622, 631, 654, 669, 670, 677, 678,
680, 682, 695, 710, 712, 714, 716, 717, 753, 766, 775, 777, 808,
810, 821, 868, 874, 886, 887, 900, 949, 954, 964, 990, 995, 1010,
1015, 1016, 1061, 1087, 1140, 1141, 1148, 1198, 1227, 1233, 1244,
1252, 1266, 1287, 1293, 1303, 1327, 1333, 1347, 1357, 1402, 1406,
1416, 1446, 1454, 1460, 1473, 1501, 1517, 1522, 1546, 1594, 1599,
1602, 1612, 1627, 1628, 1646, 1664, 1674, 1681, 1686, 1687, 1689,
1696, 1697, 1713, 1714, 1722, 1729, 1774, 1777, 1794, 1803, 1849,
1858, 1864, 1909, 1960, 1968, 1974, 1987, 1988, 1996, 2001, 2043,
2060, 2063, 2064, 2067, 2070, 2073, 2078, 2079, 2082, 2121, 2129,
2138, 2140, 2180, 2183, 2184, 2190, 2231, 2242, 2258, 2268, 2309,
2345, 2351, 2357, 2364, 2370, 2386, 2388, 2395, 2399, 2401, 2432,
2438, 2442, 2451, 2456, 2463, 2481, 2497, 2510, 2514, 2517, 2526,
2533, 2535, 2572, 2600, 2608, 2624, 2640, 2667, 2690, 2727, 2730,
2757, 2761, 2777, 2779, 2784, 2789, 2790, 2802, 2803, 2806, 2808,
2809, 2811, 2812, 2819, 2836, 2844, 2850, 2851, 2854, 2860, 2889,
2906, 2941, 2955, 2958, 2962, 2964, 2965, 2998, 3024, 3038, 3046,
3066, 3077, 3080, 3082, 3095, 3110, 3122, 3145, 3280, 3296, 3516
Yogurt, etymology. See Soy Yogurt
Yogurt, soy. See Soy Yogurt
Yuba–Dried Yuba Sticks or Rolls, and Sweet Dried Yuba–ChineseStyle. In Chinese (Mandarin): Fuzhu (pinyin; zhu = “bamboo”). Fu
Chu (Wade-Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke
or Tiem Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean
Curd Bamboo 255, 765, 3539
Yuba–Imports, Exports, International Trade 255
Yuba Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2129
Yuba (The Film That Forms Atop Soymilk When It Is Heated). In
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
66, 255, 432, 639, 712, 733, 765, 1840, 2129, 2234, 3094, 3152,
3275, 3539
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Zaire. See Africa–Congo (formerly Zaire). Ofﬁcially Democratic
Republic of the Congo (DR Congo). Also known as CongoKinshasa
Zavitz, Charles Ambrose (1863-1942) of Ontario Agricultural
College, Canada 2608, 3099, 3352, 3353
Zea mays. See Corn / Maize
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